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sychotic major depressive disorder is defined by
DSM-IV as major depressive disorder with delu-
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Background: Although atypical antipsychotic
agents are commonly used in the treatment of
psychotic depression, there are no published pro-
spective studies on their use in this condition.
The aim of this study was to assess, by interim
analyses, the efficacy of the atypical antipsy-
chotic agent olanzapine in combination with the
selective serotonin reuptake inhibitor antidepres-
sant agent fluoxetine.

Method: We enrolled 27 patients (17 women
[63.0%] and 10 men [37.0%]; mean ± SD age:
41.2 ± 14.7 years) with DSM-IV–defined major
depressive disorder with psychotic features into
an open trial of olanzapine, 5 to 20 mg/day,
plus fluoxetine, 20 to 80 mg/day. Patients were
assessed at each visit with the 17-item Hamilton
Rating Scale for Depression and both the psy-
chotic and mood modules of the Structured
Clinical Interview for DSM-IV Axis I Disorders,
Patient Edition. We are reporting the results of
the first 6 weeks of treatment.

Results: Twenty-two (81.5%) of the 27 en-
rolled patients completed the 6-week open trial,
and 5 (18.5%) dropped out, with only 2 (7.4%)
dropping out due to side effects. Of the 27 pa-
tients, 74.1% (N = 20) met criteria for melan-
cholic features, 14.8% (N = 4) had delusions
alone, 18.5% (N = 5) had hallucinations alone,
and 66.7% (N = 18) reported both delusions and
hallucinations. In addition, the overall rates of
response for the intent-to-treat group were as fol-
lows: depression response rate, 66.7% (N = 18);
psychosis response rate, 59.3% (N = 16); psy-
chotic depression response rate, 55.6% (N = 15);
and psychotic depression remission rate, 40.7%
(N = 11).

Conclusion: The combination of olanzapine
and fluoxetine appears to be a promising, safe,
and effective treatment for psychotic depression.
Double-blind studies are needed to confirm this
impression.
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P
sions, hallucinations, or both.1 The psychotic symptoms
may be either mood congruent or incongruent. Delusions
occur without hallucinations in between one half and
two thirds of adults with psychotic major depressive dis-
order, whereas hallucinations occur without delusions in
between 3% and 25%.2–8 The types of delusions most
commonly observed include persecution, suspiciousness,
paranoia, sin, guilt, ideas of reference, and somatic.8 A
formal thought disorder occurs in only 20% of adult pa-
tients.8 The most common types of hallucinations are au-
ditory and visual, and they occur with equal frequency.2,5,6

Tactile and olfactory hallucinations may occur, but usu-
ally with other hallucinations.2,5,6 Depending on the popu-
lation studied, between 16% and 54% of depressed adults
with major depressive disorder exhibit psychotic features;
inpatients have higher rates than outpatients.2,8,9–13

Clinicians as far back as the turn of the century, and
before, reported that depressed patients with psychotic
symptoms responded poorly to available treatments.14

Glassman et al.15 in the mid-1970s were among the first
to demonstrate that the response rate to tricyclic antide-
pressants (TCAs) was low in delusional depression. In a
review including mostly retrospective and uncontrolled
prospective studies of 1054 psychotically depressed pa-
tients, Chan et al.16 found response rates of 67% for TCAs
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in patients with nonpsychotic major depressive disorder
and 35% in patients with psychotic major depressive dis-
order. Several retrospective and open prospective studies
between 1978 and 1981 demonstrated response rates be-
tween 60% and 80% for combined antidepressant and
antipsychotic treatment in psychotic major depressive
disorder.6,17–20 Spiker et al.21 carried out the first random-
ized, double-blind, prospective study for the treatment of
psychotic major depressive disorder. They found response
rates of 41% (7/17), 19% (3/16), and 78% (14/18) for
patients treated with amitriptyline alone, perphenazine
alone, and amitriptyline plus perphenazine, respectively.

With the introduction of the selective serotonin reup-
take inhibitors (SSRIs) in the late 1980s and the atypical
antidepressant and atypical antipsychotic medications
throughout the 1990s, new strategies evolved for the
treatment of psychotic major depressive disorder. The
strategies include SSRIs plus typical antipsychotics,22,23

SSRIs alone,24–26 atypical antipsychotics alone,27–32 atypi-
cal antipsychotics plus antidepressants,33,34 and atypical
antipsychotics plus SSRIs.35 In spite of the fact that psy-
chotic major depressive disorder occurs as frequently as
bipolar disorder and schizophrenia, there is a paucity of
research studies addressing the treatment of this severe
disorder. Tollefson et al.36 reported that the combination
of fluoxetine and olanzapine was superior to placebo
in treating both depression and psychosis. The combina-
tion was also significantly superior to olanzapine mono-
therapy in treating depression, but the combination was
only equally effective to olanzapine monotherapy in treat-
ing the psychotic symptoms. In addition, the combination
of olanzapine and fluoxetine has been shown to be more
effective and to have a more rapid onset of action than ei-
ther medication alone in treatment-resistant depression.37

Our study is the first published prospective open study
that evaluates the efficacy, safety, and tolerability of the
combination of the atypical antipsychotic olanzapine and
the SSRI fluoxetine in the treatment of psychotic major
depressive disorder.

METHOD

Twenty-seven male and female patients (aged 18–80
years) with a prior diagnosis of major depressive disorder
with psychotic features were recruited from the Massa-
chusetts General Hospital inpatient and outpatient ser-
vices. After a full description of the study procedures and
potential side effects to each potential subject by one of
the study psychiatrists, written informed consent was
obtained. Each subject was administered the Structured
Clinical Interview for DSM-IV Axis I Disorders, Patient
Edition (SCID-I/P)38 to determine index and comorbid
DSM-IV diagnoses; all enrolled subjects met DSM-IV
criteria for major depressive disorder with psychotic fea-
tures. The severity of depression was measured by the

31-item Hamilton Rating Scale for Depression (HAM-D-
31)39; a HAM-D-24 score ≥ 16 was required for inclusion
into the study. Study psychiatrists obtained a psychiatric
and medical history on each subject; this was followed
by a complete physical and neurologic examination.
Pretreatment laboratory tests included chemistry profile,
urinalysis, urine toxicology screen when clinically indi-
cated, complete blood count with differential, thyroid-
stimulating hormone, and electrocardiogram. Exclusion
criteria included meeting DSM-IV criteria for major
depressive disorder without psychotic features, schizo-
phrenia, bipolar disorder, schizoaffective disorder, sub-
stance use disorder (active use within the last 6 months),
or organic mental disorders; being considered a serious
suicide risk; a history of seizure disorder, an unstable
physical disorder, or a physical disorder judged to signifi-
cantly affect central nervous system function; female pa-
tients who were pregnant or of childbearing potential who
were not using medically accepted means of contracep-
tion; and female patients who were breastfeeding.

The drug washout period varied among the subjects.
Seventeen of the patients had no exposure to any psycho-
tropic medication prior to 6 months before entering the
study. Three patients had their antidepressants discon-
tinued 3 weeks prior to entering the study (nefazodone;
sertraline plus mirtazapine; fluoxetine). One patient dis-
continued valproic acid 2 weeks prior to entering the
study. One patient discontinued St. John’s wort, Ginkgo
biloba, and ginseng 11 days before entering the study.
Three patients had their medications discontinued 7 days
prior to entering the study (citalopram; citalopram plus
haloperidol; nortriptyline). Two inpatients were switched
to study medications without a washout period (diaze-
pam; clomipramine plus gabapentin). Thus, 21 (78%) of
the 27 patients had their medications discontinued 2
weeks or more before starting study medications.

Subjects were started on treatment with fluoxetine, 20
mg/day, and olanzapine, 5 mg/day, simultaneously. In
those instances in which the initial dose caused substan-
tial side effects, the dose of the medication considered to
be responsible for causing the side effects was reduced
(10 mg/day for fluoxetine and 2.5 mg/day for olanzapine).
The dosing schedules were flexible over the 6-week
period, with maximum doses of 20 mg/day for olanzapine
and 80 mg/day for fluoxetine. The subjects’ clinical status
was monitored weekly for the 6-week period. At each
visit, a study psychiatrist administered the HAM-D-31,
the SCID modules for psychosis and depression, and
the Clinical Global Impressions-Severity of Illness and
-Improvement scales.40

Since we were interested in evaluating the independent
time course of improvement for depression and psy-
chosis, as well as the combined time course, we defined
the following responses: depression response was deter-
mined by a 50% reduction in HAM-D-17 score, psychosis
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response was determined by the absence of delusions and/
or hallucinations as assessed by the SCID psychosis mod-
ule (subthreshold symptoms were therefore excluded),
and psychotic depression response was determined by
both depression and psychosis responses being present.
We also determined the psychotic depression remission
rate, which we defined as a HAM-D-17 score of less than
8, plus the absence of delusions and hallucinations.

Statistical Analyses
Descriptive statistics were used to assess patient demo-

graphic and characteristic variables as well as response
rates and remission rates.

RESULTS

Subjects’ Clinical Characteristics
Twenty-seven patients were enrolled into the study (10

men and 17 women; mean ± SD age = 41.2 ± 14.7 years).
Of these, 22 (7 men and 15 women; mean age = 41.1 ±
14.9 years) completed the first 6 weeks of treatment. The
following subject clinical characteristics are limited to the
intent-to-treat group. With regards to ethnicity, 55.6%
(N = 15) were white, 25.9% (N = 7) were Hispanic, and
18.5% (N = 5) were black. The mean age at onset for the
first episode of major depressive disorder without psycho-
sis was 30.2 ± 17.6 years, and the mean age at onset for
the first episode of major depressive disorder with psy-
chotic features was 33.6 ± 17.4 years. The mean number
of episodes of major depressive disorder without psy-

chotic features was 2.7 ± 4.4, and the mean number of
episodes of major depressive disorder with psychotic fea-
tures was 1.0 ± 0.4 (N = 23; 4 subjects had too many epi-
sodes to count); 14 (51.9%) of 27 subjects experienced
previous nonpsychotic episodes. The mean pretreatment
scores for the HAM-D-24 and the HAM-D-17 were
34.6 ± 7.7 and 28.9 ± 5.2, respectively, which are in the
severe range. Seventy-four percent (N = 20) of the pa-
tients met criteria for melancholia, 11.1% (N = 3) met cri-
teria for atypical depression, and 7.4% (N = 2) met crite-
ria for dysthymia. Delusions and hallucinations occurred
in 66.7% (N = 18) of the patients, whereas the frequency
of delusions alone was 14.8% (N = 4) and the frequency
of hallucinations alone was 18.5% (N = 5). The frequen-
cies of the types of hallucinations are as follows: auditory,
66.7% (N = 18); visual, 48.1% (N = 13); and olfactory,
44.4% (N = 12).

Lifetime Axis I Comorbidity
The most common DSM-IV comorbid diagnoses

for the 27 patients were panic disorder (N = 10, 37.0%),
specific phobias (N = 8, 29.6%), and posttraumatic stress
disorder (PTSD) (N = 7, 25.9%). Figure 1 shows the pre-
valence of comorbid Axis I disorders within the intent-to-
treat group.

Treatment Response
Figure 2 shows the time course for the depression re-

sponse to the combined treatment. Sixty-seven percent
(18/27) of the intent-to-treat group responded during the
acute phase, whereas 68.2% (15/22) of the completers
were responders. Eleven (40.7%) of the 27 enrolled
patients responded within the first 2 weeks of treatment.
Figure 3 shows the time course for the psychosis
response. Fifty-nine percent (16/27) of the intent-to-treat

Figure 2. Depression Response Times (N = 27)

aPercentage of patients meeting criteria was assessed at the end of
each week shown.
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Figure 1. Lifetime Axis I Comorbidity (intent-to-treat;
N = 27)a

aAbbreviations: BDD = body dysmorphic disorder,
GAD = generalized anxiety disorder, OCD = obsessive-compulsive
disorder, PTSD = posttraumatic stress disorder.
bPersons with current alcohol or substance abuse were not enrolled.
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group responded during the acute phase, whereas 63.6%
(14/22) of the completers were responders. Twenty-six
percent (7/27) of the intent-to-treat group showed resolu-
tion of their psychotic symptoms by the end of week 2.
Figure 4 shows the time course for psychotic depression
response. Nineteen percent (5/27) of the intent-to-treat
group had a response of both depression and psychosis
by the end of the second week. The psychotic depression
response rate at endpoint was 55.6% (15/27) for the
intent-to-treat group and 59.1% (13/22) for the complet-
ers. Figure 5 shows the time course for psychotic depres-
sion remission. Three patients achieved full remission by
the end of week 3, but most achieved full remission be-
tween weeks 4 and 6. The psychotic depression remission
rate at endpoint was 40.7% (11/27) for the intent-to-treat
group and 40.9% (9/22) for the completers.

Drug Doses and Retention Rates
The dropout rate was 18.5% (5/27). Only 7.4% (2/27)

dropped out due to adverse effects from the medications.
The other 3 patients dropped out for the following rea-
sons: 1 was lost to follow-up and 2 were nonresponders
to the study medication and chose to discontinue. The
mean dose of olanzapine for the 27 enrolled patients was
10.2 ± 6.0 mg/day, while the mean dose for the 22 com-
pleters was 10.2 ± 6.4 mg/day. The mean dose of fluoxe-
tine for the 27 enrolled patients was 52.7 ± 19.7 mg/day,
while the mean dose for the 22 completers was 56.4 ±
17.3 mg/day.

Adverse Events
The most common adverse events for both the intent-

to-treat and completer groups included sedation, gastro-
intestinal distress, dizziness/light-headedness, weight
gain, headache, fatigue/tiredness, increased appetite,
body aches, dry mouth, and decreased appetite (preva-
lence shown in Table 1). The mean increase in weight
during the 6 weeks of the study was 3.3 ± 6.6 lb (1.5 ± 3.0
kg) among the 27 enrolled patients (2.3 ± 4.6% increase)
and 2.8 ± 5.9 lb (1.3 ± 2.7 kg) for the completers
(1.9 ± 3.8% increase).

DISCUSSION

This open trial suggests that the combination of olan-
zapine and fluoxetine may be effective in the treatment
of psychotic major depressive disorder. The 6-week
psychotic depression response and remission rates for the
27 enrolled patients were 55.6% and 40.7%, respectively.
The rapidity of improvement is impressive in view
of studies that have shown a slow overall recovery rate for
psychotic major depressive disorder.41,42 These results

Figure 4. Psychotic Depression Response Times (N = 27)

aPercentage of patients meeting criteria was assessed at the end of
each week shown.
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Figure 3. Psychosis Response Times (N = 27)

aPercentage of patients meeting criteria was assessed at the end of
each week shown.
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Figure 5. Psychotic Depression Remission Times (N = 27)

aPercentage of patients meeting criteria was assessed at the end of
each week shown.
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also appear to be consistent with other studies that have
found atypical antipsychotic agents, including olan-
zapine, to be effective in combination with antide-
pressants in the treatment of psychotic major depressive
disorder.33–35

Overall, the combination of olanzapine and fluoxetine
was well tolerated. Only 2 of 27 subjects dropped out due
to adverse effects from the medications. The mean ± SD
weight gain over the 6 weeks was 3.3 ± 6.6 lb (1.5 ± 3.0
kg). Two short-term studies, one in patients with an acute
exacerbation of schizophrenia43 and one in patients with
bipolar disorder,44 showed increases in mean weight from
baseline of 2.2 ± 4.0 kg (4.8 ± 8.8 lb) over 6 weeks and
1.65 ± 2.54 kg (3.67 ± 5.64 lb) over 3 weeks, respec-
tively. In addition, in placebo-controlled 6-week studies,
29% of olanzapine patients gained greater than 7% of
their baseline weight,45 compared with 11.1% of patients
(3/27) in our study. Interestingly, our patients showed less
weight gain over a 6-week time period. Although we can-
not draw conclusions because of our small sample size, it
may be that fluoxetine had a relative protective effect
against possible olanzapine-related weight gain.

A number of clinical features of our patients are of in-
terest. The mean initial HAM-D-17 score of our patient
population was 28.9 ± 5.2, which is in the severe range. In
addition to their depressive symptoms, 66.67% of our
patients experienced both delusions and hallucinations.
The most common hallucinations were auditory (66.7%)
and visual (48.1%), which is consistent with other re-
ports.8,46 However, 44.4% of the intent-to-treat group ex-
perienced olfactory hallucinations. Results of magnetic
resonance imaging of 2 patients with olfactory halluci-
nations were negative for any temporal lobe abnormali-
ties. None of the patients with olfactory hallucinations
reported a history of seizures. However, no electroen-
cephalograms were obtained, so we cannot rule out that
these patients had had seizures.

The most common comorbid psychiatric disorders
were panic disorder, social phobia, and PTSD. Currently,
there are no data on comorbid disorders in psychotic

major depressive disorder with which to compare our
results.

The SCID psychotic module was our only measure of
the presence of psychosis. One could argue that since
the SCID is a qualitative rather than a quantitative instru-
ment, a patient may have a degree of psychosis that is
not adequately measured by the SCID. However, on the
SCID, a score of 1 on each of the psychosis items means
complete absence of that particular psychotic symptom, a
score of 2 means the psychotic symptom is subthreshold,
and a score of 3 means that the psychotic item is present.
In our study, a score of 2 on a SCID item was interpreted
as psychosis being present; thus, we used a score of 1 for
complete absence of that particular psychotic item. This
would suggest that the SCID psychotic module is a re-
latively conservative tool to evaluate response in these
patients.

Although other work has found higher rates of psy-
chotic major depressive disorder in the elderly, the mean
age at onset of the disorder in our study is consistent with
a recent large (N = 674) study by Thakur et al.47 They
found that the young adult and middle-aged group was
more commonly associated with psychotic rather than
nonpsychotic depression. In their depressed population,
the proportion of psychotic major depressive disorder was
37.1% in the group aged 18 to 39 years, whereas the pro-
portion of psychotic major depressive disorder was 25%
in the group aged 40 years or older. Nelson et al.48 found
no significant difference in mean age at onset in 39 delu-
sional and 70 non-delusional unipolar depressed patients
over 60 years of age. However, Brodaty et al.49 found that
rates of psychotic major depressive disorder and major
depressive disorder with melancholia increased with age.

Because of the relatively young age at onset and the
frequent relapses in some of the patients, a diagnosis of
schizoaffective disorder needs to be considered. Evidence
that argues against a diagnosis of schizoaffective disorder
in our population includes no formal thought disorder in
any of our patients, the presence of nonpsychotic depres-
sive episodes in 51.9% of our patients, and the high rates
of comorbid anxiety disorders. The high relapse rate in
some of our patients is consistent with the psychotic
major depressive disorder literature. Aronson et al.,50 in a
3-year retrospective study, found that the first year after
recovery from the index episode was a vulnerable period
for relapse. They found that 45 (86%) of 52 patients with
psychotic major depressive disorder relapsed over the
3-year period of follow-up. Among the 45 patients who
relapsed, there were 98 episodes of relapse. Eighty-two
(82.5%) of the 98 episodes occurred within the first year,
and 26 (26.5%) of the 98 episodes occurred within the
first 3 months of discharge from inpatient treatment.

Although our remission rate for psychotic major de-
pressive disorder compares favorably with remission
rates for nonpsychotic major depressive disorder, in a re-

Table 1. Most Common Adverse Events (intent-to-treat and
completer groups)a

Intent-to-Treat Completers
Adverse Event (N = 27) (N = 22)

Sedation 11 (40.7) 10 (45.5)
Gastrointestinal distress 7 (25.9) 7 (31.8)
Body aches 7 (25.9) 7 (31.8)
Dizziness/light-headedness 6 (22.2) 4 (18.2)
Headache 6 (22.2) 6 (27.3)
Weight gain 4 (14.8) 3 (13.6)
Fatigue/tiredness 4 (14.8) 4 (18.2)
Increased appetite 3 (11.1) 3 (13.6)
Dry mouth 3 (11.1) 3 (13.6)
Decreased appetite 2 (7.4) 2 (9.1)
aAll values shown as N (%).
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view by Solan et al.,51 electroconvulsive therapy (ECT)
response rates for psychotic major depressive disorder
ranged from 58% to 100%, with a mean of 76%. More re-
cently, Sobin et al.52 found ECT response rates of 64.8%
immediately post–ECT series. There are few other studies
assessing remission rates for ECT in psychotic major de-
pressive disorder. Petrides et al.53 found an ECT remission
rate of 95% among 77 psychotically depressed patients.
Although ECT appears to be relatively more effective than
combined antidepressant and antipsychotic medications
on the basis of these reported remission rates, randomized
studies comparing remission rates of ECT and combined
SSRIs and atypical antipsychotic medications are needed.

Our study has several limitations. We used an open and
uncontrolled design, and, therefore, we cannot draw firm
conclusions on whether our findings are due to the effect
of these medications. However, since the placebo re-
sponse rate tends to be rather low in psychotic major
depressive disorder studies,12,16,54 it is unlikely that the im-
provement observed in our population was due to nonspe-
cific, placebo-like effects. This sample has a higher rate
(44%) of olfactory hallucinations than has been reported
elsewhere2,5,6; it is unclear whether our results can be
extrapolated to other psychotic major depressive disorder
samples. Most of the patients were outpatients (22/27;
81.5%), and, therefore, our findings may not be generaliz-
able to inpatient populations. The study’s main sampling
bias is due to the fact that patients with current or recent
substance abuse were excluded. However, many of our pa-
tients did have a lifetime history of such disorders. Finally,
the age range was limited to adults, and we cannot infer
that these treatments may be effective in older or younger
populations.

In summary, our open study suggests that the combi-
nation of fluoxetine and olanzapine is a well-tolerated and
effective treatment for psychotic major depressive disorder.
Further controlled, double-blind studies are warranted.

Drug names: amitriptyline (Elavil, Endep, and others), citalopram
(Celexa), clomipramine (Anafranil and others), diazepam (Valium
and others), fluoxetine (Prozac and others), gabapentin (Neurontin),
haloperidol (Haldol and others), mirtazapine (Remeron), nefazodone
(Serzone), nortriptyline (Aventyl and others), olanzapine (Zyprexa),
perphenazine (Trilafon and others), sertraline (Zoloft), valproic acid
(Depakene and others).
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