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Objective: The authors conducted a systematic review and
meta-analysis to determine whether the risk of psychosis is
higher in past or future episodes in patients with major de-
pression with psychotic features than in patients with non-
psychotic depression.

Method: PubMed, Embase, and PsycINFO were searched,
and studies were selected that 1) identified patients with
unipolar major depression, 2) made diagnoses of psychosis
based on the presence of delusions or hallucinations, 3)
characterized past or subsequent episodes as psychotic or
nonpsychotic, and 4) were published in English. Two meta-
analyses were then conducted using data from patients
having index depressive episodes with or without psychosis at
study entry to determine the risk of any prior or subsequent
psychotic episode and the risk of psychosis in all episodes.

Results: Twelve studies met the inclusion criteria, and alto-
gether they included 546 psychotic and 1,583 nonpsychotic

patients with unipolar depression. In seven of the studies, the
risk ratio for a prior or subsequent psychotic episode in pa-
tients whose index depressive episode was psychotic com-
pared with those whose index episode was nonpsychotic was
9.98 (95% CI=4.75, 20.94). In eight studies, the risk ratio for
psychosis among all episodes of depression in the subgroups
with psychotic and nonpsychotic index episodes was 7.24
(95%CI=5.03, 10.43).Differences in riskofpsychosisbetween
these subgroups remained robust when potential sources of
heterogeneity were explored.

Conclusions: The findings support the hypothesis that psy-
chotic depression runs true to form, and they support the
distinction between psychotic and nonpsychotic depression.
Because patients with psychotic depression are at high risk
for psychosis in future episodes, determination of effective
preventive treatments is imperative.
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Researchers have suggested that psychotic depression is a dis-
tinct subtype of depression that is semi-independent of sever-
ity (1–3). Recognizing this, DSM-5 separated psychosis and
severity inthediagnosticcoding.Psychoticdepressionisdefined
by the presence of delusions or hallucinations in an episode of
major depression and is associated with various distinctive fea-
tures. Psychotic depression is less responsive to tricyclic anti-
depressants alone (4, 5) and has a long-termmortality rate twice
that of nonpsychoticmajor depression, even among hospitalized
patients (6). Although most studies have not found greater rates
of a family history of major depression in patients with psycho-
tic major depression, two studies in which familymembers were
interviewed found greater rates of psychotic major depression
among the relatives (7, 8). The frequency of hypercortisolemia,
defined by a positive dexamethasone suppression test, has been
found to bemuch higher in inpatients with psychotic depression
than in those with nonpsychotic major depression (64% com-
paredwith 41%) (9). In fact, Schatzberg et al. (10) have suggested
that elevated cortisol levels in psychotic major depression play a
role in producing psychosis.

A fascinating aspect of psychotic depression is the ten-
dency for patients to ruminate about the same depressive
theme ineachepisode. For example, in anearly report (11),we
described a patient who had the same somatic delusion—that
his back was pulling apart—over six episodes. Similarly,
Ostergaard et al. (12) described a patient who experienced
the same delusional content—that she was an incompetent
mother—over 13 episodes.

In 1981, we reviewed cases of psychotic and nonpsychotic
major depression in inpatients (1) and found that psychotic major
depression ran “true to form”—that is, patients with current psy-
chotic depressionweremuchmore likely tohave ahistory of prior
psychotic depressive episodes compared with currently non-
psychoticpatients. Inaddition,89%ofallpriordepressiveepisodes
in the psychotic patientswere psychotic episodes, comparedwith
only 12% of episodes in the nonpsychotic patients. In a later
prospective study, Coryell et al. (13) found that psychotic de-
pressionhadgreaterstabilityoverthecourseofepisodesthanother
subtypesofdepression.Althoughotherauthorshaveexaminedthis
question,we are not aware of any systematic reviews of this issue.
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We performed a systematic review of the literature ex-
amining the course of illness in psychotic depression, per-
formedameta-analytic summaryof the frequencyofpsychosis
in prior or subsequent episodes in study subjects with psy-
chotic or nonpsychotic major depression, and determined the
frequency of psychosis across all episodes of depression in the
two subgroups. The hypothesis was that the prevalence of
psychosis in prior or subsequent episodes and the overall
frequency of psychosis among all episodes would be higher in
patients with psychotic depression than in those with non-
psychotic depression.

METHOD

Searches of PubMed, Embase, and PsycINFO were con-
ducted from database inception to June 11, 2015. Two
searcheswere performed; in thefirst, the terms “psychotic or
delusional depression” were combined with “course of ill-
ness,” and in the second, with “clinical characteristics.” Al-
though the term “clinical characteristics” is broad, this was
necessary because “course of illness” may have been one of
several characteristics examined and not necessarily been
highlighted. Citations were merged and duplicates removed.
Abstracts were reviewed to exclude unrelated articles.

Potentially relevant articles
were reviewed in full. The
bibliographies of relevant ar-
ticleswere reviewed for other
potential studies. The search
was repeated on May 10, 2017,
beforewesubmittedthisarticle
forpublication, andnorelevant
new studies were identified.

Studieswereselected if they
1) identified patients with uni-
polar major depression using
either DSM-III, DSM-III-R, or
DSM-IV criteria, Research Di-
agnostic Criteria (RDC) (14), or
the Washington University
criteria (Feighner criteria) (15);
2) identified psychotic and
nonpsychotic patients based
on the presence of delusions
or hallucinations; 3) examined
past or subsequent episodes
and characterized them as psy-
chotic or nonpsychotic; and 4)
were published in English.
Studies that included and did
not separate the findings for bi-
polar depression or schizoaf-
fective disorder were excluded.
For studies that reported on the
course of illness in psychotic
and nonpsychotic depressed

patients but did not include the necessary data, we attempted
to obtain data from the authors.

Episodes were judged to be psychotic or nonpsychotic
based on the presence of delusions or hallucinations. Studies
prior to DSM-III-R that classified cases as psychotic based
on the presence of stupor were not excluded, but cases with
stupor were documented as such. Studies could include
patientswith onlymood-congruent symptoms or bothmood-
congruent andmood-incongruent features. Studiesusedeither
RDC or DSM criteria to exclude patients with schizoaffective
disorder. Studies could be either retrospective or prospective.
The episode at the time of study entry was considered the
index episode and was used to define the psychotic and
nonpsychotic groups. For the analysis of prior and subsequent
episodes, the studies had to determine that episodes were
distinct (as opposed to a continuation of a prior episode).

Statistical Analysis
Two meta-analyses were performed. In the first, the risk of
any prior or subsequent psychotic major depressive episode
was compared inpatientswhose index episodewaspsychotic
ornonpsychotic.Thenumberat riskwas limited to thosewith
recurrent episodes, with the exception of one study in which
that numberwas not available, so the total number of patients

FIGURE 1. Search Flow in a Systematic Review and Meta-Analysis of Recurrent Psychotic Major
Depression

PubMed

1,010 Citations

PsycINFO

1,608 Citations

4,064 Citations 

(Duplicates removed)

144 Citations

(Full review)

12 Studies Included

Embase

1,894 Citations

12 Citations from 

other reviews

132 Excluded (can be more than one reason)

- No course of illness (N=49)

- No comparison with nonpsychotic depression (N=45)

- Review articles (N=15)

- Not unipolar psychotic depression (N=8)

- Second report from same study (N=8)

- Study of other predictors (N=6)

- Case or brief report (N=6)

- Not published in English (N=6)

- Diff erent method of group selection (N=1)

3,920 Excluded

- Did not include psychotic depression

- Did not examine patient characteristics
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was applied for that study. In the second analysis, the risk of
psychosis in all episodes (prior or subsequent)was compared
in the patients whose index depressive episodes were psy-
chotic and those whose index episodes were nonpsychotic.
The meta-analyses were performed using a random-effects
model, and results were expressed as risk ratios with their
95% confidence intervals, a test of significance (Wald z), the
number of contrasts (N), and p values. Chi-square tests and
the I2 statistic derived from the chi-square values were used
to test heterogeneity among the contrasts. An alpha error
p,0.20 and an I2 of at least 50% were taken as indicators of
heterogeneity of outcomes.

Planned secondary analyses included a comparison of ret-
rospective and prospective studies. Correlations of risk ratios
with mean age of the sample and year of publication, weighted
for sample size, were computed. Exploratory analyses were
undertaken to determine whether inclusion of patients with
mood-incongruent psychotic symptoms, studies with older
patients, or early studies versus later studies influenced risk
ratios or absolute risk of psychosis. A funnel plotwas examined,
and an Egger test was performed (16).

RESULTS

The search (charted in Figure 1) identified 4,064 nondu-
plicate articles. Of these, 3,920 were excluded because they

did not include patients with psychotic depression or did not
examine course of illness. The remaining 144 articles were
reviewed in full. (Reasons for exclusion of nine studies that
examined course of illness [17–25] are detailed in Table S1
in the online supplement.) The data from two Coryell et al.
studies (13, 26) were included after patients with bipolar
disorder were excluded.

Twelve studies met the selection criteria and were in-
cluded in our analyses (1, 13, 26–35) (Table 1). The studies,
which were conducted over 35 years (1981–2015), included
546 patients with unipolar psychotic depression and 1,583
patients with nonpsychotic depression. Approximately two-
thirds of the patients were female, and the mean age of the
pooled samples was 49 years. Two studies were limited to
older patients. Six studies limitedpatient selection to patients
with mood-congruent psychotic symptoms, and six studies
included patients with both mood-congruent and mood-
incongruent features. Half the studies were retrospective
and half were prospective.

Seven studies assessed the risk of a prior or subsequent
psychotic episode in patients with psychotic and nonpsy-
chotic index depressive episodes (1, 26, 27, 29, 32, 34, 35)
(Figure 2). The studies included 273 patients with psychotic
index episodes and 1,020 with nonpsychotic index episodes.
The pooled risk ratio was 9.98 (95% CI=4.75, 20.94; z=6.08,
p,0.001). There was significant heterogeneity (I2=80%,

TABLE 1. Characteristics of Studies Included in a Systematic Review and Meta-Analysis of Recurrent Psychotic Major Depressiona

Study Authors,
Year, and
Reference

Mean
Age

(years)

Sex
(Male/
Female,
N/N)

Patients With Recurrent
Episodes (N)

Unipolar
Depression
Criteria Index Setting Type of Study

Study
Duration
(years)

Psychotic
Depression

Nonpsychotic
Depression

Charney and
Nelson, 1981 (1)

53.6 NR 39 50 RDC Inpatient Retrospective

Lykouras et al.,
1985 (27)

NR NR 12 19 DSM-III Inpatient Retrospective

Coryell et al.,
1985 (26)

39.6 84/114b 21 177 DSM-IIIc Inpatient Retrospective

Miller and Chabrier,
1986 (28)

55.7 NR 35 35 DSM-III Inpatient Retrospective

Baldwin, 1988 (29) 74.8 8/40 12 12 Feighnerc,d Inpatient Retrospective 3–8
Maj et al., 1990 (30) 41 22/33b 27 28 DSM-III Inpatient Prospective 7
Coryell et al.,
1994 (13)

39.6 118/159b 31 246 DSM-IIIc Inpatient Prospective 10

Lykouras et al.,
1994 (31)

50.5 20/53 32 41 DSM-III Inpatient Prospective 6

Wilcox et al.,
2000 (32)

49 25/53 27 14 DSM-IV Inpatient Prospective 7

Gournellis et al.,
2001 (33)

69.5 29/89 29 63 DSM-IVc Inpatient and
outpatient

Retrospective

Maj et al., 2007 (34) 44.7 129/200 72 139 DSM-IIIc Inpatient and
outpatient

Prospective 10

Zaninotto et al.,
2013 (35)

49.9 171/528 90e 609e DSM-IVc Inpatient and
outpatient

Retrospective

a NR=not reported; RDC=Research Diagnostic Criteria.
b Based on percentages male and female in full sample.
c Included patients with mood-congruent and mood-incongruent features.
d Feighner et al. criteria for primary affective disorder (15).
e Total not restricted to patients with recurrent episodes.
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x2=30.32, p,0.001). The simple pooled risk of a patient having
at least one prior or subsequent psychotic episode was 65.3%
for thepatientswith indexpsychoticepisodesand5.1%for those
with nonpsychotic index episodes. When the single study with
incomplete data for recurrence was excluded (35), the simple
pooled risks of prior and subsequent psychotic episodes were
75.3% and 7.1% for patients with psychotic and nonpsychotic
index depressive episodes, respectively.

Eight studies assessed the risk of psychosis among all ep-
isodes of depression in the patients with psychotic and non-
psychotic index episodes (1, 13, 27–31, 33) (Figure 3). The
patients with psychotic index episodes had a total of 500 de-
pressive episodes, and the patients with nonpsychotic index
episodes had 1,172 depressive episodes. The pooled risk ratio
was 7.24 (95% CI=5.03, 10.43; z=10.63, p,0.001). Heteroge-
neity was moderate (I2=54%) and significant (x2=15.32,
p=0.03). The pooled percentage of episodes that were psy-
choticwas64%inthepatientswithpsychotic indexdepressive
episodes and 6.1% in those with nonpsychotic index episodes.

Secondary analyses were performed for studies that ex-
amined the frequency of psychosis in all episodes in the
patients with psychotic and nonpsychotic index depressive
episodes. These analyses revealed that the distinction be-
tween retrospective and prospective study designs did not
significantly affect the risk ratio and had only a modest effect
on thepercentage of episodes thatwere psychotic (see Figure
S1 in the online supplement). Neither mean age nor year of
publication was significantly correlated with the risk ratio
(r=0.43, p=0.34 and r=0.47, p=0.24, respectively).

Exploratory analyses revealed that the risk ratio for
psychosis in all episodes did not differ significantly between
the early studies and the later studies; however, the absolute
risk of psychosis in the psychotic patients was higher in the
early compared with the later studies (83.2% and 52.1%,
respectively) (see Figure S2 in the online supplement).
Heterogeneity in the early studies was very low. In the
comparison of the two studies of older patients compared

with sixmixed-agestudies, theolder sampleshadanapparent
higher risk ratio (13.51 compared with 6.56), but the differ-
encewasnot significant (x2=2.90, df=1, p=0.09) (seeFigure S3
in theonline supplement). The actual riskof psychosis among
all episodes in patients with a psychotic index episode was
lower in the studies of older patients than in the mixed-age
studies (44.4% and 71.8%, respectively), and rates of psy-
chosis in the patientswith nonpsychotic index episodeswere
low (3.0% and 7.0%, respectively). Among studies examining
risk of psychosis in all episodes, five limited subject selection
to psychotic patients with mood-congruent features and
three included patients with both mood-congruent and
mood-incongruent features. The risk ratio in the mood-
congruent subgroup was lower than that in the three stud-
ies that included patients with both mood-congruent
and mood-incongruent features (5.62 compared with 13.87;
x2=10.46, df=1, p=0.001) (see Figure S4 in the online sup-
plement), but the pooled percentage of all episodes that were
psychotic was higher in the studies of patients with only
mood-congruent features than in those of patients with both
mood-congruent and mood-incongruent features (79.6%
compared with 43.3%). The relative difference in rates of
psychosis in the nonpsychotic patients was even greater
(13.6% compared with 2.9%) in the studies of patients with
mood-congruent features compared with the studies of pa-
tientswithmood-congruent andmood-incongruent features.
The higher risk ratio did not indicate a higher rate of psy-
chosis in the patients with index mood-congruent psycho-
tic episodes, but rather a much lower rate of psychosis in
the nonpsychotic patients in the mood-congruent–mood-
incongruent subgroup. In this analysis, heterogeneity was
low in both subgroups. Finally, in all these exploratory
analyses, the difference in risk of psychosis among all epi-
sodes in the subgroup with psychotic index episodes com-
pared with the subgroup with nonpsychotic index episodes
was always robust and statistically significant regardless of
which factors defined the subgroups.

FIGURE 2. Meta-Analysis: Risk of Having a Prior or Subsequent Psychotic Depressive Episode in Patients With Index Psychotic and
Nonpsychotic Depressive Episodesa

0.01 0.1 1 10 100

 Psychotic Group Nonpsychotic Group

Study group Events Total Events Total Weight (%) Risk Ratio [95% CI] Risk Ratio and 95% CI

Charney and Nelson, 1981 (1) 37 39 4 50 16.0 11.86 [4.62, 30.44]

Coryell et al., 1985 (26) 13 21 4 177 15.3 27.39 [9.83, 76.37]

Lykouras et al., 1985 (27) 11 12 7 19 18.8 2.49 [1.35, 4.59]

Baldwin, 1988 (29) 8 12 0 12 5.4 17.00 [1.09, 265.02]

Wilcox et al., 2000 (32) 20 27 0 14 5.5 21.96 [1.43, 338.27]

Maj et al., 2007 (34) 45 72 14 139 19.4 6.21 [3.66, 10.52]

Zaninotto et al., 2013 (35) 44 90 18 609 19.6 16.54 [10.02, 27.32]

Total (95% CI)  273  1,020 100.0 9.98 [4.75, 20.94]

Total events 178  47 

Heterogeneity: tau2=0.66; �2=30.32, df=6, p<0.0001; I2=80%

Test for overall effect: z=6.08 (p<0.00001) Higher in 

nonpsychotic group

Higher in

psychotic group

a Risk ratio is based on a Mantel-Haenszel random-effects model.
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A funnel plot (Figure 4) did not appear asymmetric on
inspection, and the Egger analysis revealed that the intercept
did not deviate significantly from 0.

DISCUSSION

Bothmeta-analyses were consistent with the hypothesis that
psychotic depression runs true to form. The risk ratios of
7 and 10 are large. With the exception of one small, un-
derpowered study (N=24), each individual study found a
significantly higher risk of psychosis among patients whose
indexdepressive episodewaspsychotic comparedwith those
whose index episode was nonpsychotic. The funnel plot and
the Egger analysis did not suggest reporting bias.

These findings suggest stability of the diagnosis of psy-
chotic major depressive disorder. Coryell et al. (13) reported
greater stability of the psychotic subtype ofmajor depression
than other suggested subtypes—endogenous depression or
agitated/retarded depression. Stability of the symptoms has
been considered central to defining a valid disorder. The
Washington University group cited five features that were
characteristic of a disorder (15). The findings of the present
study bear on two of those features—clinical description and
clinical course. The clinical features of delusions and hal-
lucinations distinguish the subtype, and the stability of the
presentation over time suggests consistency in the pre-
sentation of the disorder.

Heterogeneity was found in both meta-analyses. This
means that other factors not accounted for may contribute
to the variability among studies. Use of retrospective versus
prospective methods did not affect the risk ratio or explain
heterogeneity. The date of publication was not associated
with the risk ratio, but risk of psychosis was lower in later
studies. Risk ratios were higher in studies with older patient
populations and in studies that included patients with both
mood-congruent andmood-incongruent symptoms; however,

thehigher risk ratios appeared tobe the result of very lowrates
of psychosis in the nonpsychotic index patients rather than
an elevated risk of psychosis in the psychotic index patients.
There was a suggestion of an interaction among these factors;
studies with later publication dates were more likely to be
prospective andweremore likely to include bothpatientswith
mood-congruentsymptomsandpatientswithmood-incongruent
symptoms. Unfortunately, the number of studies examining risk
of psychosis in all episodes (N=8) or risk of any psychosis in prior
or subsequent episodes (N=7) was too small for multivariate
analysis to be performed. Nevertheless, these exploratory ana-
lyses indicated that risk of psychosis in patients whose index
depressiveepisodewaspsychoticremainedhighregardlessof the
factors examined.

Another potential source of heterogeneity is depression
severity. The question is whether psychotic depression is
merely a more severe form of depression. A full discussion of
this issueextendswellbeyond the scopeof this report.Amore
pertinent question is whether illness severity could explain
the findings of this meta-analysis. Nine of the 12 studies
compared psychotic and nonpsychotic inpatients, which
should reduce differences in illness severity (see Table 1).
Five of the 12 studies assessed severity, and all found that the
psychotic subgroup had more severe illness (26, 29, 30, 33,
34). Two studies that used the Hamilton Depression Rating
Scale (HAM-D) (36) reported mean scores of 29.9 compared
with25.7 andof 30.5 comparedwith24.2, respectively, for the
psychotic and nonpsychotic patients (29, 33). Alternatively,
while Maj et al. (34) found that illness severity in psychotic
depressedpatientswasmore likely toberatedassevere, itwas
assessed as mild or moderate in 23% of the psychotic sub-
group. The issue is further complicated by the direct effect of
delusions on the rating of severity on three HAM-D items—
guilt,hypochondriasis,andinsight.Astudy-levelmeta-analysis
such as this cannot disentangle the severity-psychosis in-
teraction.However, the small tomediumdifference in severity

FIGURE 3. Meta-Analysis: Risk of Psychosis Among All Depressive Episodes in Patients With Index Psychotic and Nonpsychotic
Depressive Episodesa

 Psychotic Group Nonpsychotic Group

Study Events Total Events Total Weight (%) Risk Ratio [95% CI] Risk Ratio and 95% CI

Baldwin, 1988 (29) 14 25 0 11 1.7 13.38 [0.87, 206.24]

Charney and Nelson, 1981 (1) 86 97 15 126 17.5 7.45 [4.61, 12.04]

Coryell et al., 1994 (13) 30 73 17 582 16.1 14.07 [8.17, 24.21]

Gournellis et al., 2001 (33) 49 117 7 226 12.0 13.52 [6.32, 28.91]

Lykouras et al., 1985 (27) 14 21 7 49 12.2 4.67 [2.21, 9.88]

Lykouras et al., 1994 (31) 49 64 13 91 16.6 5.36 [3.18, 9.03]

Maj et al., 1990 (30) 33 55 9 56 14.2 3.73 [1.98, 7.05]

Miller and Chabrier, 1986 (28) 45  48 4 31 9.7 7.27 [2.90, 18.19]

Total  500  1,172 100.0 7.24 [5.03, 10.43]

Total events 320  72

Heterogeneity: tau2=0.14; �2=15.32, df=7, p=0.03; I2=54%

Test for overall effect: z=10.63 (p<0.00001)

0.01 0.1 1 10 100

Higher in

nonpsychotic group

Higher in

psychotic group

a Risk ratio is based on a Mantel-Haenszel random-effects model.
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seems unlikely to be sufficient to explain the 10-folddifference
in the frequency of psychosis between patients with psychotic
and nonpsychotic index depressive episodes. Finally, if psy-
chotic symptoms were limited to severe episodes, this would
have the effect of reducing the likelihood of recurrence of
psychosis rather than the outcome reported.

Itmight be questionedwhy someepisodes inpatientswith
psychotic depression are not psychotic. In the present data,
64% of all episodes in patients with psychotic index de-
pressive episodes were psychotic and 36% were not. There
are various possibilities. Treatment was naturalistic, and
psychotic depressed patients were more likely to receive
antipsychotic treatment that may have reduced psychotic
symptoms. Maj et al. (34) also noted the difficulty in con-
firming the presence of delusions in some patients with
sustained preoccupations. Nevertheless, the finding of an
elevated risk of psychosis in future depressive episodes
should alert clinicians to the need to look carefully for psy-
chosis in patients with this past history. The importance of
this clinical point is underscored by a study finding that
27% of patients who met DSM-IV criteria for psychotic de-
pression on structured interview did not receive a clinical
diagnosis of psychotic depression (37).

A related question is that of what the characteristics of
nonpsychotic episodes are in patients whose primary di-
agnosis appears to be psychotic depression. Few studies have
examined this question. Maj et al. (34) noted that some
nonpsychotic patients who developed delusions during a
follow-upperiodhadsustainedpreoccupationsat baseline. In
our 1981 study (1), four patientswith prior psychotic episodes
were not psychotic during the index admission but were
agitated and ruminative. Ruminative thinking or sustained
preoccupations may be subsyndromal symptoms of delu-
sional depression. We previously found that the frequency
of ruminative thinkingwas high in delusional patients (87%),
but it can occur in patients without delusions (1, 38). Some
ruminative patients show high levels of conviction and

evidence of the impact of their beliefs in the absence of clear
implausibility of beliefs that would define delusional think-
ing. These two factors—conviction and impact—have been
discussed by Kendler et al. (39) and Meyers et al. (40) as
dimensions of delusional thinking that may reflect severity.
These dimensions may help to define subsyndromal delu-
sional depression.

Given the relative stability of this disorder, one might
wonderwhether these subsyndromal ruminative episodes in
patients with a history of psychotic depression might best be
treated as psychotic depression. Two studies (41, 42) found
that “near delusional” depressed patients, as defined by
persistent ruminations, were less likely to respond to anti-
depressant monotherapy and might benefit from antipsy-
chotic treatment. To our knowledge, the treatment for this
patient population has not been systematically studied.

Stability of diagnosis has also been studied in first-episode
psychosis patients. In one such study, the number of patients
with unipolar psychotic depression was small (43). The
Ruggero et al. 10-year follow-up study (44) is most pertinent.
In that study, of 628 patients presenting with first-episode
psychosis, 80 were diagnosed as having psychotic major
depression at baseline. At 10 years, 36 patients (45%) retained
thediagnosis, 11 had switched to bipolar disorder, and a larger
percentage of patients had switched to a schizophrenia
spectrum diagnosis. The switch to bipolar disorder is not
unexpected. In the Maj et al. 10-year follow-up study (34),
10% of psychotic depressed patients had a subsequent manic
or hypomanic episode. There may be several reasons for the
differences in thefindings of theRuggero et al. study (44) and
thismeta-analysis.First, initialpsychotic episodesmaybe less
well differentiated, especially in young patients, and difficult
to diagnose. Second, in the Ruggero et al. study, the mood-
congruent/mood-incongruent distinction does not appear to
have been made, whereas in the data we analyzed, six of the
studies limited the sample to patients with mood-congruent
symptoms. Coryell et al. (45) found that patients diagnosed
with DSM-III mood-incongruent delusions were often di-
agnosed as having schizoaffective disorder on the basis of
Research Diagnostic Criteria. Two other studies reported
that psychotic depressed patients with mood-incongruent
symptoms were more likely than patients with mood-
congruent symptoms to receive a final diagnosis of schizo-
phrenia after a follow-up period (46, 47). Third, themean age
in the Ruggero study was 31 years, whereas the mean pooled
age in the studieswe reviewedwas 49 years. At this older age,
the diagnosis may have becomemore stable. Consistent with
that, the prospective follow-up studies in this review did not
report significant conversion to schizoaffective disorder.

The finding that patientswith psychoticmajor depression
are likely to suffer subsequentpsychotic depression raises the
question of what the appropriate treatment is, especially for
prevention of future psychotic depressive episodes. Yet, few
studies have examined this question (48–50), and they have
been limited to samples of fewer than 35 subjects. The large
Study of the Pharmacotherapy of Psychotic Depression II

FIGURE 4. Funnel Plot of Studies Examining Risk of Psychosis
Among All Episodes in Patients With Index Psychotic and
Nonpsychotic Depressive Episodes
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plans to compare the combination of sertraline and olanza-
pine or sertraline and placebo over a 36-week period and
hopefully will address these questions (51).

This meta-analysis has both strengths and limitations. All
of the studies used a similar definition of delusions. Only two
studies included patients with stupor in the psychotic group,
but in one study (26) only a single patient had stupor, and in
the other (27) thefive patientswith stupor also haddelusions.
All studies excluded patients with schizoaffective disorder,
althoughdefinitionsof schizoaffectivedisorderhavechanged
during the period the studies were conducted. Although
the index episode was diagnosed as mood congruent or in-
congruent, in none of the retrospective studies were prior
psychotic episodes diagnosed as mood congruent or incon-
gruent. Furthermore, only one of the 12 studies examined the
consistencyof thecongruenceofdelusionsbetweenepisodes;
yet, in that 7-year prospective study, the type of delusion was
similar in 29 (88%) of the 33 new psychotic depressive epi-
sodes that occurred (30). This finding appears similar to
observations in three of the studies that the type of delusion
tended to be similar from episode to episode (1, 27, 28). Al-
though the number of studies in the meta-analysis was not
large, the findings were consistent. While the retrospective
studies might be expected to be less rigorous than the pro-
spective studies, the risk ratios did not differ significantly or
substantively in these two typesof studies.Theuseofhospital
records to document presence of psychotic features in some
retrospective studies was more rigorous than relying on
patient memory, and one study demonstrated a high level of
agreement for duplicate ratings of the psychotic distinction
using records (1), but reliance on hospital admissions may
lead to the underreporting of milder depressive episodes.

Finally, another limitationof the study is that the literature
search may have failed to uncover other relevant articles
because description of episodes in psychotic depression may
have been one of several features examined in a study, but the
findings pertaining to this review may not have been high-
lighted in the title, abstract, or keywords, and thus the study
wasnot identifiedbyour search.Thismight be especially true
for negative findings. Reassuringly, the funnel plot and the
Egger analysis do not suggest reporting bias.

CONCLUSIONS

The studies identified in this systematic review convincingly
demonstrate that patients with psychotic major depression are
at much higher risk for subsequent psychotic depressive epi-
sodes than patientswith a nonpsychotic index episode ofmajor
depression and that psychotic major depression runs “true to
form.”Thisfindingsupports thedistinctnatureof thesubtype. If
future episodes are likely to be psychotic, determination of the
appropriate preventive treatments will be important.
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