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ÖZET:
Harvard South Shore Programı’ndaki psikofarmako-
loji algoritma projesi: Psikotik depresyon güncelle-
mesi 2012

Giriş: Harvard South Shore Programı’ndaki Psikofarmakoloji 
Algoritma Projesi (PAPHSS), 1998 ve 2000 yıllarında, psikotik 
özellikli majör depresyonun (psikotik depresyon) farmakolojik 
tedavisi için kanıt destekli algoritmalar yayınlamıştır. Bu maka-
le, 2008 algoritması için bir güncellemedir. 
Yöntem: 2008 güncellemesinde kullanılana benzer yöntem 
kullanılarak, PubMed ve EMBASE taraması yapıldı. İlgili İngilizce 
literatür, Kasım 2007’den ve Temmuz 2012’ye kadar tarandı. 
Makaleler, verilerin niteliğine ve mevcut önerilere ek kanıt 
destek sağlayıp sağlamadığına ya da önceki algoritmada deği-
şikliklere sebep olup olmadığına göre değerlendirildi. 
Bulgular: Algoritmada küçük değişiklikler yapıldı, önceki öne-
rilerin çoğu desteklendi. Elektrokonvulsif tedavi (EKT), hasta-
neye yatırılmış, ağır psikotik depresyon hastaları için en etkin 
tedavi olmaya devam etmektedir. EKT mevcut olmadığında 
veya düşünülmediğinde tercih edilen farmakolojik yöntem ise 
halen bir antidepresan (trisiklik [TSA], seçici serotonin geri-alım 
engelleyici [SSGE] veya serotonin-norepinefrin geri-alım engel-
leyici [SNGE]) ile bir antipsikotiğin birlikte kullanımıdır. Son 
güncellemeden itibaren yeni kanıtlar, ilk seçenek antidepresan 
olarak bir SNGE olan venlafaksin ER kullanımını destekleme 
eğilimindedir. Antipsikotikler ele alındığında, hem olanzapinin 
hem de ketiapinin etkililiğini gösteren yeni veriler mevcuttur. 
Ancak daha iyi huylu güvenlik profillerine sahip diğer atipik 
antipsikotiklerin (örn. ziprasidon, aripiprazol) ilk seçenek antip-
sikotik olarak denenmesinin daha akıllıca olacağı tavsiye edil-
mektedir. Yeni veriler ayrıca en az dört aylık idame tedavisinin 
de etkin olduğunu önermektedir. Eğer ilk antidepresan-antip-
sikotik birlikte kullanımı tatminkar bir sonuç vermezse ve EKT 
hala ulaşılabilir veya uygun değilse ikinci farmakolojik girişim, 
2008 algoritmasında da önerildiği gibi, antidepresanda deği-
şiklik yapmak olabilir. İki birleştirme girişimi başarısız olduktan 
sonra (ve yine EKT tercihler arasında yoksa) algoritma, lityum 
eklenmesini önermeye devam etmektedir. Sınırlı miktarda 
kanıt, klozapin tekli tedavisine geçmeyi de tavsiye etmektedir. 
Çok küçük miktardaki kanıta dayanan metilfenidat eklenmesi 
ise son dönemde bahsedilen, olası bir seçenektir. Kanıtlar, 
birleştirme tedavisi tercih edilmediğinde, TSA ile tekli tedavinin 
SSGE ile veya SNGE ile tekli tedaviden daha etkin olduğunu 
önermektedir. Ancak, güvenlik konuları ve psikoz alevlenmesi 
riskinde olası artış, TSA tekli tedavisi için olumsuz etkenlerdir. 
Antidepresan tekli tedavisi başarısız olursa, EKT veya bir antip-
sikotik eklenmesi yeniden değerlendirilmelidir. 
Sonuç: Bu gözden geçirme, psikotik depresyonun farmakolojik 
tedavisi için mevcut olan kanıtların önceki PAPHSS analizini 
yeniden değerlendirmektedir. Sonuçların geçerliliği, mevcut 
literatürün nicelik ve niteliği açısından kısıtlıdır. Psikotik dep-
resyonda birebir karşılaştırmalı ileriye dönük çalışmalar halen 
görece az miktardadır. Ancak bu algoritma, psikotik depresyon 
tedavisi için hekimlere bir rehber olarak hizmet edebilir.

Anahtar sözcükler: mizaç bozukluğu, psikotik, psikotik depres-
yon, sanrısal depresyon, farmakolojik tedavi, psikofarmakoloji 
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ABSTRACT:
The psychopharmacology algorithm project at the 
harvard south shore program: 2012 update on 
psychotic depression

Background: The Psychopharmacology Algorithm Project at 
the Harvard South Shore Program (PAPHSS) has published 
evidence-supported algorithms for the pharmacological 
treatment of major depressive disorder with psychotic features 
(psychotic depression) in 1998 and 2008. This article is an 
update for the 2008 algorithm. 
Method: Using similar methodology as with the 2008 update, 
PubMed and EMBASE searches were conducted to identity relevant 
literature in the English language from November 2007 through 
July 2012. Articles were evaluated for quality of the data and for 
whether they provided additional evidence support for previous 
recommendations or prompted changes to the prior algorithm. 
Results: Minor changes were made to the algorithm: most 
prior recommendations were upheld. The most effective 
treatment for hospitalized, severe psychotic depression patients 
remains electroconvulsive therapy (ECT). The combination of 
an antidepressant (tricyclic [TCA], selective serotonin reuptake 
inhibitor [SSRI], or serotonin-norepinephrine reuptake inhibitor 
[SNRI]) plus an antipsychotic continues to be the preferred 
pharmacological modality when ECT is an unavailable/deferred 
option. Since the last update, new evidence tends to support 
using venlafaxine ER, a SNRI, as the first choice antidepressant. 
Regarding the antipsychotic, both olanzapine and quetiapine 
have new data demonstrating efficacy. Nevertheless, it is 
suggested that it may be reasonable to try other atypical 
antipsychotics with more benign safety profiles (e.g. 
ziprasidone, aripiprazole) as the first choice antipsychotic. New 
data also suggest at least four months of maintenance therapy 
is effective. If the first antidepressant-antipsychotic combination 
produces an unsatisfactory outcome, and ECT is still not 
acceptable or appropriate, the second pharmacotherapy trial can 
be with a change in the antidepressant, as was recommended 
in the 2008 algorithm. After two trials of combination therapy 
have failed (and, again, ECT is not an option), the algorithm 
continues to recommend augmentation with lithium. Limited 
evidence also suggests consideration of a switch to clozapine 
monotherapy. Augmentation with methylphenidate is a newly 
mentioned possible option based on very small evidence. 
When combination therapy is deferred, evidence suggests 
monotherapy with a TCA may be more effective than an 
SNRI or SSRI. However, safety issues and possible increased 
risk of psychosis exacerbation are unfavorable factors for TCA 
monotherapy. ECT or addition of an antipsychotic should be 
reconsidered if antidepressant monotherapy failed. 
Conclusion: This heuristic further refines the previous PAPHSS 
analysis of the available evidence for pharmacological 
treatment of psychotic depression. The validity of the 
conclusions is limited by the quality and quantity of the 
literature available: the number of head-to-head prospective 
trials in psychotic depression is still relatively small. However, 
this algorithm may serve as a guide for clinicians in the 
management of psychotic depression.

Key words: affective disorders, psychotic, psychotic 
depression, delusional depression, pharmacological treatment, 
psychopharmacology

Journal of Mood Disorders 2012;2(4):167-79

The Psychopharmacology Algorithm Project 
at the Harvard South Shore Program:
2012 Update on Psychotic Depression 

Michael Tang1, David N. Osser2



168 Journal of Mood Disorders Volume: 2, Number: 4, 2012 - www.jmood.org

The psychopharmacology algorithm project at the harvard south shore program: 2012 update on psychotic depression

	 INTRODUCTION

	 The pharmacological management of psychotic 

depression has varied among clinicians, and debate 

regarding the optimum approach is ongoing. The 

Psychopharmacology Algorithm Project at the Harvard 

South Shore Program (PAPHSS) created and published 

evidence-supported heuristics for the use of medication 

in psychotic depression in 1998 and 2008 (1,2). This article 

serves as an update to the 2008 algorithm.

	 It is estimated that psychotic depression occurs in 

14%–18% of all patients with depressive episodes (3,4), 

and in approximately 25% of patients hospitalized for 

major depressive disorder (5). However, there is evidence 

of diagnostic instability when patients are followed 

longitudinally. In a 10-year prospective study by Ruggero 

and colleagues (6), 80 subjects initially diagnosed with 

psychotic depression by the DSM-IV criteria were 

followed. Only 36 (45%) retained the original diagnosis at 

year 10, while 11 (14%) were diagnosed with bipolar 

disorder and 33 (41%) had a non-mood disorder at year 

10. In another study, Tohen and colleagues conducted a 

two-year follow up of 56 patients with first-episode 

psychotic depression (7). Seven dropped out of the study, 

29 (59%) retained their initial diagnosis, and the other 20 

changed to a diagnosis of either bipolar disorder (14/20) 

or schizoaffective disorder (6/20). Given such statistics, 

clinicians should remember that initial diagnosis is only 

provisional, and the subsequent course may result in a 

change in  diagnosis  and in  the  indicated 

psychopharmacology. 

	 METHODS 

	 This algorithm update is one of several recently 

published by the PAPHSS (1, 8-11) and available in 

condensed format for access on smart phone devices on 

the website www.psychopharm.mobi. The methods of 

producing these algorithms have been described in the 

previous publications. For this psychotic depression 

update, the authors utilized similar methodology to the 

2008 update, in which PubMed and EMBASE searches 

were conducted to identify relevant studies, meta-

analyses, practice guidelines, and reviews in English from 

November 2007 through July, 2012. Articles were 

evaluated for the quality of the evidence, and whether 

they either added support for previous conclusions of the 

PAPHSS algorithm or called for reconsideration or change 

of recommendations. 

	 The algorithm is depicted in Figure 1. It focuses on 

psychopharmacological treatment of psychotic 

depression and does not address psychotherapy 

treatment options. Arabic numerals refer to “nodes” in 

the algorithm flowchart, and each node is reviewed below 

with discussion of the pertinent evidence and its 

limitations. 

	 NODE 1: IF SEVERELY ILL, HAVE YOU CONSIDERED

	 ELECTROCONVULSIVE THERAPY? 

	 The algorithm starts with questioning the patient’s 

appropriateness for electroconvulsive therapy (ECT) as 

the initial treatment. Consistent with the 2008 algorithm, 

ECT is still to be considered for hospitalized, severely ill 

patients, as it may be the most effective treatment for 

psychotic depression. However, the supporting data are 

all from uncontrolled studies. In an observational study 

by Petrides and colleagues, 77 subjects with psychotic 

depression receiving bilateral ECT achieved a remission 

rate of 95%, based on the 24-item Hamilton Depression 

Rating Scale (HAM-D-24) versus 83% in nonpsychotic 

depressed patients; (n=176), p < .01 (12). In a chart review 

comparing 14 patients receiving ECT and 12 unmatched 

patients receiving antidepressant plus antipsychotic 

combination, 86% of ECT patients received a favorable 

overall response as compared to 42% of patients in the 

combination group (p< 0.05) (13). This study had a small 

sample size, and ECT was compared to different 

combinations with varying doses and treatment periods. 

	 Other uncontrolled studies found ECT to have better 

response rates than pharmacological management. 

Olfson and colleagues found that ECT is more rapidly 

effective than pharmacotherapy, shortens hospital stays, 

and reduces treatment costs if initiated within five days of 

admission (14).

 	 However, ECT still remains to be compared randomly 

and prospectively in acute treatment with any medication 

regimen, and the duration of ECT effect still remains 

unclear (15). 

	 Although this algorithm mainly focuses on acute 

management of psychotic depression, it is worth noting a 

new maintenance treatment study by Navarro and 
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colleagues that reflects positively on the role of ECT (16). It 

was a 2-year randomized, single-blind study of patients 

age 60 or greater initially treated with ECT and nortriptyline, 

followed by either nortriptyline monotherapy (n=16) or 

ECT plus nortriptyline (n=17). The nortriptyline 

monotherapy group also was given 6 weeks of risperidone 

up to 2 mg daily. Results showed 5/17 patients on 

nortriptyline monotherapy did not have a recurrence, as 

compared to 11/16 in the ECT plus nortriptyline group 

(p=0.009). Both groups had 4 dropouts. Limitations to the 

study included its small sample size and the inclusion of 

only older subjects. Also, it would have been of interest to 

have a comparison group of patients maintained on 

combined antidepressant plus antipsychotic. 

	 Despite its apparent effectiveness, ECT has several 

problems including its limited availability and its side 

effects, most notably memory impairment. Also, some 

studies have also reported a high relapse rate in psychotic 

depression after a good response to ECT (17,18). In 

addition, patients and families may refuse ECT treatment, 

or patients may not be good candidates because of 

comorbid medical conditions. 

	 NODE 2: HAVE YOU TRIED (2A) TRICYCLIC

	 ANTIDEPRESSANT PLUS ANTIPSYCHOTIC, (2B)

	 SELECTIVE SEROTONIN REUPTAKE INHIBITOR

	 PLUS ANTIPSYCHOTIC, OR (2C) SEROTONIN

	 NOREPINEPHRINE REUPTAKE INHIBITOR PLUS

	 ANTIPSYCHOTIC? 

	 When the patient has a milder presentation, refuses 

ECT, or is not a suitable candidate for ECT, 

pharmacological management is recommended by the 

2010 American Psychiatric Association (APA) Practice 

Guideline (19) and the 2009 British National Institute for 

Clinical Excellence (NICE) guideline (20). The 2008 

PAPHSS algorithm (1), the APA practice guideline, and a 

recent meta-analysis by Farahani et al (21) suggest that 

psychotic depression typically responds better to 

combination therapy with an antidepressant plus an 

antipsychotic than to monotherapy with either 

antidepressant or antipsychotic. The most recent update 

(2009) of the Cochrane collaboration meta-analysis on 

psychotic depression (22), however, continues to suggest 

that antidepressant monotherapy should be the initial 

offering and then combination antidepressant/

antipsychotic therapy if the patient is not responding to 

antidepressant alone. They emphasize the potential for 

adverse effects associated with combination therapy. In 

this algorithm update, combination therapy still 

continues to be the first-line recommendation. We will 

evaluate the evidence related to these different opinions.

	 Node 2A: The Combination of a Tricyclic

	 Antidepressant and an Antipsychotic 

	 As described in the 2008 version of the PAPHSS 

algorithm (1), below are some key studies pertinent to the 

issue of whether tricyclic antidepressant (TCA) and 

antipsychotic combination has a better treatment 

response as compared with TCA monotherapy. 

	 In 1985, Spiker and colleagues conducted what may be 

considered the landmark pharmacotherapy study for 

psychotic depression with 51 delusional depression 

patients (23). Delusional depression is somewhat different 

from the current DSM-IV concept of psychotic depression, 

as was described in the previous algorithm paper (1). 

Patients were randomized for six weeks to either 

amitriptyline plus perphenazine combination therapy 

(n=18), amitriptyline monotherapy (n=17), or 

perphenazine monotherapy (n=16). Results showed 

combination therapy to have a 78% response rate as 

determined by the 17-item Hamilton Depression Rating 

Scale (HAM-D-17), as compared to 41% for amitriptyline 

monotherapy and 19% for perphenazine monotherapy (p 

<0.01). Limitations to the study included small sample 

size, the absence of a placebo group, and the fact that after 

taking into account several dropouts, the intent-to-treat 

analysis did not show a statistically significant benefit of 

combination therapy over antidepressant alone. 

	 Anton and Burch (24) studied a similar comparison 

employing 38 inpatient subjects given either amitriptyline 

plus perphenazine or amoxapine alone for a 4-week 

period. Response rates (defined as >50% reduction in 

HAM-D-17) were 81% for combination therapy and 71% 

for monotherapy, a non-significant difference. 76% of 

patients on amitriptyline plus perphenazine had an 

improvement on the Brief Psychiatric Rating Scale (BPRS) 

of more than 50%, compared to 59% of the patients on 

amoxapine. This difference was also non-significant. 

Limitations to the study included its single-blind design, 

small sample size, and lack of placebo control. 
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Importantly, the failure of combination therapy to 

produce more than a slight numerical advantage over 

amoxapine could be because amoxapine is actually a 

combination treatment: its main metabolite has 

dopamine receptor blocking properties and is probably 

an antipsychotic (1). 

	 In another study with 35 delusionally depressed 

patients given desipramine plus perphenazine or plus 

haloperidol, Nelson and colleagues concluded from their 

results that both the TCA and the antipsychotic 

contributed independently to the clinical benefit (25). 

Responders had an average haloperidol dose of 12 mg/d 

versus nonresponders having a daily dose of 6 mg (p<.04). 

Perphenazine responders had an average dose over 48 mg 

daily. The number of responders when desipramine 

plasma levels were less than 100 ng/ml was 1 of 8 patients, 

compared to 15 of 23 patients when the levels were over 

100 ng/ml (p<.05). 

	 In a randomized double-blind trial by Mulsant and 

colleagues (26), 52 elderly patients (mean age=72) were 

initially started on nortriptyline monotherapy for a two 

week period This was followed by addition of either 

perphenazine (n=17) or placebo (n=19) for two more 

weeks. Response was defined as a HAM-D-17 score of less 

than 10 and remission of psychotic symptoms on the BPRS. 

Results showed 44% responding during initial nortriptyline 

monotherapy treatment. In the remaining period (with 

each group having 3 dropouts), response was seen in 50% 

(n=7) of the nortriptyline plus perphenazine group, and 

44% (n=7) in the nortriptyline plus placebo group—a 

nonsignificant difference. Limitations of the study included 

small sample size and a population of elderly and demented 

patients that might have reduced response rates. 

	 In their meta-analysis of the question of combination 

therapy versus TCA monotherapy, the Cochrane review 

considered only two of these four studies: Spiker et al and 

Mulsant et al. They found no significant advantage for the 

combination (relative risk ratio = 1.44; 95% confidence 

interval, 0.86–2.41; p=0.16). However, these two studies 

had small sample sizes, dissimilar patient populations 

(average age of 72 versus average age of 44), and different 

methodologies (e.g. – timing of initiating combination 

therapy). In the 2008 PAPHSS algorithm, it was noted that 

even with the limitation to these two studies, the 

numerical advantage for combination treatment 

appeared large enough to be clinically significant.

	 Node 2B: The Combination of a Selective Serotonin

	 Reuptake Inhibitor and an Antipsychotic 

	 Selective serotonin reuptake inhibitors (SSRIs) have 

displaced TCAs in the treatment of depression in usual 

practice because of their greater safety. However, some 

evidence supports the notion that TCAs are superior in 

efficacy, especially in men and in patients with more severe 

depression (27,28). In psychotic depression, unfortunately, 

head-to-head prospective comparisons between an SSRI 

plus an antipsychotic versus a TCA plus an antipsychotic 

still have not been done. Below, we briefly review some 

studies indirectly pertinent to these issues that were 

discussed in the 2008 algorithm and one new clinical trial. 

	 SSRIs have been combined with both typical and 

atypical antipsychotics so we will discuss these 

combinations separately. 

 

	 SSRIs and typical antipsychotics

	 Two small studies examined the combination of an 

SSRI and a typical antipsychotic. 

	 The first was conducted by Rothschild and colleagues 

and included 30 patients (meeting DSM-III-R criteria for 

psychotic depression) treated with a combination of 

fluoxetine and perphenazine (29). 73% of the patients 

(23/30) had a reduction of HAM-D-17 and BPRS scores of 

50% or more after five weeks. Study limitations include 

open-label design, small sample size, and lack of a placebo 

control group. Of note, 7/30 of patients carried bipolar 

diagnoses. The second study was conducted by Wolfersdorf 

and colleagues with 14 patients treated with paroxetine 

and either zotepine or haloperidol, or both (30). 3/4 

patients receiving combined paroxetine plus haloperidol 

had a 50% or more reduction in HAM-D-24. Limitations to 

the study were its tiny sample size, non-blind design, lack 

of placebo control, and short 3-week treatment period.

	 SSRIs and atypical antipsychotics

	 Rothschild and colleagues (31) evaluated fluoxetine 

and olanzapine in two multisite, double-blind, 

randomized controlled trials (RCTs), with 124 inpatients 

in trial 1, and 125 inpatients in trial 2. Patients diagnosed 

with psychotic depression (meeting DSM-IV criteria) 

were randomized into three groups (placebo, olanzapine 
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plus placebo, and olanzapine plus fluoxetine) and treated 

for an eight-week period. Response was defined as ≥50% 

decrease from baseline HAM-D-24. Results from trial 1 

showed the combination group (n=22) having a 

significantly higher response rate (64%) than the placebo 

(28%: n=50; p=.004) or olanzapine (35%: n=43; p=.027) 

groups. However, trial 2 showed no significant differences 

in response among treatment groups (combination 48%; 

n=23, placebo 32%; n=44: p=.20, and olanzapine 36%; 

n=47: p=.35). Notably, olanzapine alone was not different 

from placebo in either study, but the 36% response rate 

seems higher than the 19% response rate to perphenazine 

monotherapy in the landmark Spiker et al study (23). This 

may be attributed to the possibility that less ill patients 

would be admitted to the Rothchild et al studies that had 

a placebo control than to one with all active treatment 

arms. A limitation of the study was its lack of a fluoxetine 

monotherapy group. Hence, it did not offer an opportunity 

to evaluate combination therapy vs. SSRI monotherapy 

(See Node 7). 

	 Although it did not duplicate the results in trial 1, trial 

2 actually had a trend that was possibly clinically 

significant in favor of combination treatment. The small 

sample sizes in the combination groups were due to the 

randomization schedule: the investigators only intended 

to use the combination group as an “exploratory pilot 

arm.” The primary goal in these industry-sponsored trials 

was to evaluate olanzapine monotherapy for psychotic 

depression, and in that respect the results were 

disappointing. 

	 Since the 2008 update, Meyers, Rothschild, and others 

published the “STOP-PD” study, a 12 week, double-blind 

RCT comparing olanzapine (15-20 mg/d) plus sertraline 

(150-200 mg/d) versus olanzapine plus placebo for 

psychotic depression (32). 259 patients were followed 

with remission as the primary outcome measure. Patients 

were evaluated weekly for the first 6 weeks, followed by 

every other week until week 12. Remission was defined as 

a HAM-D-24 score ≤ 10 at 2 consecutive assessments and 

absence of delusions at the second assessment. Results 

showed the combination produced significantly more 

remissions (odds ratio 1.28, 95% CI 1.12-1.47, p<0.001) 

than olanzapine alone. 41.9% (54/129) of patients with 

combination therapy were in remission during their last 

assessment compared with 23.9% (31/130) in patients on 

olanzapine (p=0.002). As in Rothschild and colleagues’ 

earlier study with olanzapine, this study again lacked an 

antidepressant monotherapy arm, and it had a high 

attrition rate (42%). 

	 Recently, the authors of this study published an 

evaluation of the impact of previous medication treatment 

before study entry (33). They found that if the patient had 

a prior failed adequate antidepressant monotherapy trial 

(n=35) and then received combination therapy in the 

trial, only 20% responded. By contrast, the 19 patients 

with no previous treatment who were put on the 

combination had a 63% response (12/19) vs. 33% response 

(4/12) if they were put on olanzapine alone. This suggests, 

despite the small numbers, that in this patient population 

failure to respond to SSRI monotherapy was associated 

with a guarded prognosis for adding an antipsychotic. For 

the treatment-naïve patients, the combination was 

superior. 

	 In summary regarding the use of SSRIs, the 

combination of an SSRI plus a typical or an atypical 

antipsychotic is clearly effective compared with placebo 

or antipsychotic monotherapy, but there have been no 

direct comparisons of the combination with SSRI 

monotherapy. Thus, if an SSRI is chosen as the 

antidepressant, confidence that combination therapy will 

be superior to antidepressant monotherapy may be 

somewhat less than if a TCA is chosen. 

	 Node 2C: The Combination of a Serotonin-

	 Norepinephrine Reuptake Inhibitor and an

	 Antipsychotic 

	 Since the 2008 update, the first double-blind RCT 

involving a serotonin-norepinephrine reuptake inhibitor 

(SNRI) antidepressant (venlafaxine ER) has been 

published. In this trial, a TCA (imipramine), venlafaxine 

ER, and a combination of venlafaxine ER plus quetiapine 

were compared (34). 122 patients were randomized for a 

7 week period. Venlafaxine ER dose was 375 mg daily, 

imipramine was dosed to produce a plasma level of 200-

300 ng/ml of imipramine + desipramine, and the 

combination involved venlafaxine ER at 375 mg daily and 

quetiapine at 600 mg daily. Response was defined as 

greater than a 50% decrease in the HAM-D-17 score and a 

final score of less than 15. Remission rates (HAM-D-17 < 

8) were also examined. The results showed a 66% (27/41) 

response rate to the combination, 52% (22/42) in the 
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imipramine group, and 33% (13/39) in the venlafaxine ER 

group. Combination therapy was shown to be more 

effective than venlafaxine alone (with adjusted odds ratio 

of 4.02, 95% confidence interval at 1.56-10.32), but there 

was no significant difference in response when compared 

with the imipramine group (adjusted odds ratio at 1.76, 

95% CI 0.72-4.30). In remission comparisons, 42% (17/41) 

occurred in the combination group, 21% (9/42) in 

imipramine monotherapy, and 28% (11/39) in venlafaxine 

monotherapy. The combination was statistically superior 

only to the imipramine. In linear mixed models analysis, 

the mean score decrease of HAM-D was numerically (but 

not statistically significantly) greater with imipramine 

compared to venlafaxine. 

	 Limitations to the study included lack of a placebo 

group, remission comparisons done as a post hoc 

secondary outcome measure, and small sample size. 

Nevertheless, this study suggests that an SNRI plus 

antipsychotic combination can be more effective than an 

SNRI or TCA alone. The study did not provide data on 

how an SNRI plus an antipsychotic would compare to a 

TCA or an SSRI plus an antipsychotic.

	 Nodes 2A, 2B, & 2C: Conclusions 

	 Despite the limitations of the data, the authors still 

find sufficient support to conclude that the combination 

of an antidepressant and antipsychotic is the first-line 

psychopharmacological treatment for psychotic 

depression. However: which antidepressants are 

preferred?

	 Antidepressant preference: TCA, SSRI, or SNRI?

	 As noted, there are still no head-to-head comparisons of 

a TCA, SSRI, and SNRI in combination therapy. In our prior 

update, we presented a detailed effort to make a comparison 

based on indirect evidence and concluded there was a slight 

basis for preferring a TCA over an SSRI for effectiveness but 

a stronger basis to prefer an SSRI for safety including 

overdose risk (1). We now have some data with an SNRI 

(venlafaxine ER) in psychotic depression (34). It worked 

well in combination with an antipsychotic, separating from 

monotherapy with a TCA and an SNRI on either response or 

remission. When compared in monotherapy with a TCA, 

the different trends on response and (secondarily) remission 

made it difficult to have a preference. Safety concerns 

would favor venlafaxine over a TCA. In conclusion, 

venlafaxine has become our first choice for the 

antidepressant to be used in combination therapy.

	 There is no evidence to support the favoring of other 

antidepressant types (e.g. bupropion, mirtazapine, 

monoamine oxidase inhibitors) in psychotic depression. 

	 Antipsychotic preference

	 No direct comparisons are available to test the relative 

efficacy and safety of different typical and atypical 

antipsychotics. Our previous analysis of the indirect 

evidence failed to find any basis for any preference based 

on effectiveness (1). Since the previous update, as we 

have noted, quetiapine and olanzapine have new RCTs 

and both were shown to be effective choices for 

combination therapy. Quetiapine has more efficacy than 

olanzapine and other atypical antipsychotics for some 

other depressive disorders such as bipolar depression (8). 

This suggests it might be favored (for effectiveness) for 

psychotic depression.

	 Regarding safety issues, typical antipsychotics have 

an increased risk of tardive dyskinesia when compared to 

atypical antipsychotics especially in mood-disordered 

psychotic patients (35). Atypical antipsychotics often 

produce weight gain and related metabolic problems, 

particularly olanzapine (36). Interestingly, Rothschild’s 

group (37) evaluated the weight gain of 118 patients from 

their olanzapine and sertraline STOP-PD study, looking 

for risk factors. Age had a significant negative association 

with weight gain (p=0.01) even after controlling for 

differences in cumulative olanzapine dose and baseline 

body mass index. Each 10-year increase in age was 

associated with a decrease in mean weight gain over 12 

weeks of approximately 0.6 kg (p=0.01). The results 

suggest that olanzapine-induced weight gain is more of a 

concern in younger patients. 

	 Quetiapine causes weight gain as well, second only to 

olanzapine in a study in antipsychotic-naïve young 

patients (38). It also has a new package insert warning in 

2011 regarding QTc prolongation and now must receive 

extra safety monitoring for this and may not be combined 

with at least 12 specified medications (to which should be 

added citalopram which has had a similar warning since 

September, 2011).
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	 Given that olanzapine and quetiapine are both 

effective in psychotic depression combination treatment 

despite their different pharmacodynamic properties (e.g. 

olanzapine is strongly bound to the dopamine type 2 

receptor and quetiapine is loosely bound), it may be 

reasonable to consider other atypical antipsychotics with 

a more benign safety profile even if their efficacy has not 

been as well-demonstrated. Ziprasidone (40-160 mg/d) 

was combined with sertraline (100 -200 mg/d) in 19 

psychotic depression patients open-label for 4 weeks. 17 

completed the study. Patients improved significantly on 

the HAM-D-21, BPRS, and other rating scales (39). There 

was no weight gain or prolactin increase, but QTc 

increased by a mean of 15 ms (p=0.04). Aripiprazole was 

combined with escitalopram in an open-label, 7-week 

trial (40). Response rate on the 13 completers was 63% 

with response defined as a 50% drop in the HAM-D-17 

and no psychosis. Risperidone was combined with an 

antidepressant in 11 patients as part of an investigation in 

a heterogeneous population most of whom had psychotic 

depression and the results seemed promising (41). 

	 Continuation of combination therapy after the

	 acute phase

	 Wijkstra and colleagues recently addressed this question 

in a 4-month follow up study of their comparison of acute 

treatment with venlafaxine, imipramine, and combined 

venlafaxine and quetiapine (42). 59 responders (20 patients 

from imipramine group, 13 from the venlafaxine group, and 

26 from the combination group) had their HAM-D-17 

measured during open-label follow-up for 4 months. Six 

dropped out, but 86% (51 of 59) maintained their response: 

16/17 (94%) of imipramine patients, 12/12 (100%) on 

venlafaxine, and 23/24 (96%) on the combination (p=1.0). 

This study suggests that continuation of treatment with an 

initially effective medication regimen for at least 4 months 

is highly recommended. 

	 In an older naturalistic follow-up study, 78 patients 

who had remitted on combination therapy had a high rate 

of relapse if they went off their antipsychotics (43). 

Patients were on the antipsychotics for a mean of 5.0 

months but relapsed in a mean of 2.0 months after 

antipsychotic dosage reduction or discontinuation. 

Another study in older patients, however, found no 

differences in relapse rate with antipsychotic 

discontinuation (17). During a 6-month observation 

period, 7 of 28 subjects relapsed: 5 of 15 while on 

combination therapy compared with 2 of 13 on 

monotherapy (p=0.4). A recent two-year follow-up study 

of patients receiving naturalistic treatment after their first 

diagnosis of psychotic depression found that 45% 

experienced new episodes (7). It is unclear if this is 

because suboptimal treatment was prescribed, patients 

became non-adherent, or because of confounding 

changes in diagnosis over time. 

	 In conclusion, this algorithm addresses acute 

management, and maintenance therapy data are limited. 

However, the most recent study suggests at least 4 months 

of maintenance is effective. One should particularly 

consider the long-term metabolic side effects associated 

with maintaining the antipsychotic that has received the 

most study, i.e. olanzapine. If metabolic side effects are 

significant, it may be worth trying to change to a different 

antipsychotic or seeing if it can be discontinued.

	 NODE 3: HAVE YOU TRIED SWITCHING THE

	 ANTIDEPRESSANT IF A FIRST COMBINATION

	 TRIAL HAS FAILED? 

	 If the patient has had, and failed, an SSRI plus 

antipsychotic combination, one may consider switching 

the antidepressant to venlafaxine ER or to a TCA. As 

noted, this is based on very limited evidence – but it seems 

there is a little more rationale for this compared with the 

other option of switching the antipsychotic. If the patient 

initially failed on venlafaxine plus antipsychotic, close 

consideration of the conflicting monotherapy data from 

the Wijkstra et al study (34) suggests it is possible that they 

might do better on a TCA. 

	 If the patient’s initial treatment happened to have 

been with a TCA plus antipsychotic, there is minor 

evidence to suggest that a switch to an SSRI or SNRI as the 

antidepressant might be advantageous. In one study, 

eight patients with prior failure on full-dose TCA and 

typical antipsychotic combination therapy showed a 62% 

(5/8) response rate after being switched to SSRI plus 

antipsychotic therapy (29). Blumberger et al found that 

even after failure on an adequate trial of various 

(unspecified) combinations of antidepressants and 

antipsychotics (n=13), 25% then responded to the 

combination of sertraline plus olanzapine, and 
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(surprisingly) 40% of 11 patients responded when 

assigned to olanzapine monotherapy even though that 

was not a good treatment for treatment-naïve patients in 

their study (33). Possibly the diagnoses of these 11 patients 

were incorrect and they actually had a primary psychotic 

disorder (6,7).

	 Thus, though this evidence is very limited, switching 

antidepressants seems to have some chance of success 

and it is proposed that this be the next intervention in 

Node 3.

	 Reconsideration of ECT should also occur here given 

its effectiveness in non-responsive patients (44). 

	 NODE 4: IF TWO COMBINATION TRIALS FAILED,

	 AGAIN RECONSIDER ECT 

	 ECT is probably the treatment of choice after two 

failed combination trials with different antidepressants. 

As noted earlier, Blumberger and colleagues found that 

prior failure to respond to adequate antidepressant 

courses is associated with poor outcomes with olanzapine 

and sertraline combination therapy even under research 

conditions (33). In a study with 15 inpatients with 

psychotic depression (DSM-III criteria), 8/9 patients who 

were not responsive to TCA plus antipsychotic 

combination showed excellent clinical response after 

ECT (45). In Spiker and colleagues’ 1985 study, all six 

patients failing combination therapy responded well with 

ECT (23). 

	 NODE 5: DID TWO COMBINATIONS AND ECT ALL

	 FAIL OR WAS ECT UNAVAILABLE OR

	 UNACCEPTABLE?

 

	 Some evidence is available to support augmentation 

therapy with lithium in this situation. Lithium was used to 

augment a TCA plus antipsychotic combination in a 

20-patient case series, and 40% had partial or marked 

response (46). In another augmentation series with 6 

unresponsive patients to TCA plus antipsychotic 

combination, 3/6 had dramatic response and 2/6 had 

gradual response with lithium (47). Rothschild et al’s 

early study had 3/8 patients responding to lithium 

augmentation after failing fluoxetine and perphenazine 

(29). Finally, since the last algorithm update, Birkenhager 

and colleagues reported on the open-label addition of 

lithium for 4 weeks to 15 non-responding patients from 

their venlafaxine/imipramine/quetiapine study (48). 

They were kept on their blinded initial medications. Nine 

patients (60%) had sustained remission. Five of the 15 

patients were on combination therapy but unfortunately 

their results were not reported separately. 

	 NODE 6: DID TWO COMBINATIONS AND LITHIUM

	 AUGMENTATION FAIL?

	 ECT is still considered the best option at the point if 

not yet tried. 

	 Clozapine may be considered based on evidence 

derived from case series and case reports. Three patients 

with refractory psychotic depression, not responding to 

ECT, had clozapine initiated (49). There was improvement 

in both psychotic and mood symptoms (response was 

delayed for 1 patient), and no relapses occurred over a 4-6 

year follow up period.

	 In a case report, a female patient’s initial BPRS score 

of 62 dropped to 39 after 4 weeks of clozapine, and to 21 

after four months (50). Another case report described 

similar results with a female patient whose mood 

symptoms responded well and psychotic symptoms 

remitted after receiving clozapine (51). 

	 Since the 2008 update, a new report of an augmentation 

strategy involving the addition of methylphenidate has 

appeared. This adds to an old report from over 40 years 

ago (52, 53). In the new case, there was a good effect in a 

female patient with psychotic depression who had failed 

on venlafaxine plus olanzapine combination. The 

patient’s family had refused ECT. Her psychosis remitted 

with a Clinical Global Impression score of 3 and HAM-D 

score of 8 after 4 days, and she had no recurrence at 2-year 

follow up. 

	 NODE 7: TCA, SNRI, OR SSRI MONOTHERAPY? 

	 Sometimes monotherapy with an antidepressant will 

be preferred (e.g. - due to side effect concerns with 

antipsychotics). If so, which one should be selected? 

	 Node 7A: TCA Monotherapy? 

	 TCAs seem to be effective for many cases of psychotic 

depression. A meta-analysis found TCAs to be superior to 
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placebo (54) and to antipsychotic monotherapy (22). 

	 Some evidence suggests TCAs would be preferred over 

SSRIs. Van Den Borek and colleagues conducted an RCT 

in depressed patients showing that imipramine at a 

plasma level of imipramine + desipramine of 192-521 ng/

ml was more effective than fluvoxamine at 150-1800 mg 

daily (55). Cochrane analysis of the psychotic depression 

patients in this study (56) found that 64% (16/25) of 

patients on imipramine had 50% reduction in HAM-D, as 

compared 30% (7/23) on fluvoxamine (p=0.03). 

	 In another RCT of depressed patients by Brujin and 

colleagues, imipramine was shown to be more effective 

than mirtazapine (57). Cochrane review’s analysis of the 

psychotic depression patients in this study (56) showed 

that 9/15 patients (60%) on imipramine achieved a 50% 

reduction in HAM-D scores, as compared to 3/15 patients 

(20%) in the mirtazapine group (p=0.05). 

	 As discussed earlier, the recent RCT comparing the 

TCA imipramine head-to-head with venlafaxine is hard to 

interpret because of conflicting data on response and 

remission (34).

	 Amoxapine as mentioned earlier has strong typical 

antipsychotic properties from its metabolite 7-hydroxy 

amoxapine (24). This product is therefore not 

recommended due to its possible associated risks for 

tardive dyskinesia. 

	 Node 7B: An SSRI/SNRI?

	 Studies suggesting effectiveness of SSRI or SNRI 

monotherapy are discussed below. Fluvoxamine (58), 

sertraline (59), paroxetine (59), and venlafaxine (34,60) all 

have some evidence. 

	 Zanardi and colleagues conducted a double-blind 

controlled 6-week study comparing the responses of 66 

patients with psychotic depression (DSM-III-R) to 

sertraline (n=24) and paroxetine (n=22) (59). The 

HAM-D-21 and the Dimensions of Delusional Experience 

Rating Scale (DDRS) were utilized for response assessment. 

75% of sertraline patients and 46% of paroxetine patients 

responded, but the difference was not statistically 

significant (p=0.16). Limitations to the study include lack 

of placebo group, high dropout rate (41%) in the paroxetine 

group, and enrollment of 14 bipolar patients. 

	 Case studies and case series have described the use of 

fluvoxamine monotherapy (58). In a recent case study a 

female patient was initially treated with fluvoxamine and 

risperidone for 1 year followed by fluvoxamine monotherapy 

maintenance for 2 years (61). At this point, she was switched 

to sertraline but then developed delusions. Her symptoms 

resolved after switching back to fluvoxamine. In a case 

series, 5 patients treated with fluvoxamine all showed 

reduction in HAM-D and BPRS scores (62).

	 Zanardi and colleagues conducted another 6-week 

RCT with 28 inpatients with DSM-IV psychotic depression 

(60). Subjects received either 300 mg of fluvoxamine or 

300 mg of venlafaxine. 79% of the fluvoxamine group 

(n=11) and 58% of the venlafaxine (n=7) showed response 

with a reduction in HAM-D-21 score to ≤ 8 and DDERS 

score of 0. No statistically significant difference was found 

between the two drugs (p=0.40). Limitations to the study 

included small sample size, lack of placebo control, and 

enrollment of 6 bipolar patients. 

	 Kantrowitz and colleagues examined the risk for 

psychosis exacerbation with TCA and serotonergic 

antidepressant monotherapy in a systemic review on 

psychotic depression (63). Of the 20 studies reviewed, 

patients assigned to a tricyclic antidepressant were more 

likely to experience psychosis exacerbation (8/78) than 

patients on serotonergic antidepressants (1/93), p=0.01. 

6/6 patients treated with MAOIs experienced psychosis 

exacerbation. 

	 In conclusion, there may be some efficacy for SSRI or 

venlafaxine monotherapy, but the evidence appears 

slightly stronger for TCA monotherapy. However, TCAs 

have the previously noted safety issues and there may 

also be some increased risk of psychosis exacerbation 

with TCA monotherapy. The strongest evidence supports 

initial use of combination therapy with an antidepressant 

and an antipsychotic, if ECT is not used. 

	 FINAL COMMENTS 

	 This update to the 2008 PAPHSS algorithm further 

refines the previous analysis of the available evidence for 

pharmacological treatment of psychotic depression. 

However, the validity of the conclusions are limited by the 

quality and quantity of studies and evidence available. 

Head-to-head prospective trials in psychotic depression 

are still relatively few in number. Yet, the alternative to 

relying as best as possible on this evidence-base would be 

to make decisions solely on the individual practitioner’s 
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clinical experience. This can be an unreliable basis for 

decision-making (64). Andreescu and colleagues in 2007 

found that only 57% of 100 patients with psychotic 

depression received at least one combination of an 

antidepressant and an antipsychotic, and only 5% received 

a full dose of the antipsychotic (65). Mulsant and colleagues 

showed similar results in 1997, when 4% of 53 patients 

received adequate combination therapy (66). Therefore, 

this algorithm update hopes to inform clinicians about the 

evidence available for the psychopharmacology of 

psychotic depression. It organizes that evidence in a 

systematic manner, but it is flexible enough in its 

recommendations to leave ample opportunity to add 

individual judgment based on clinical experience. 
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