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Abstract

Background: Many patients with obsessive-compulsive disorder do not respond adequately to serotonin reuptake inhibitors. 
Augmentation with antipsychotic drugs can be beneficial in this regard. However, since new relevant randomized controlled 
trials evaluating new antipsychotics were conducted, a recalculation of the effect sizes appears necessary.
Methods: We meta-analyzed all double-blind, randomized, placebo-controlled trials comparing augmentation of serotonin 
reuptake inhibitors with antipsychotics to placebo supplementation in treatment-resistant obsessive-compulsive disorder. 
The primary outcome was mean change in the Yale-Brown Obsessive–Compulsive Scale total score. Secondary outcomes were 
obsessions, compulsions, response rates, and attrition rates. The data collection process was conducted independently by 2 
authors. Hedges’s g and risks ratios were calculated as effect sizes. In preplanned meta-regressions, subgroup analyses, and 
sensitivity analyses, we examined the robustness of the results and explored reasons for potential heterogeneity.
Results: Altogether, 14 double-blind, randomized, placebo-controlled trials (n = 491) investigating quetiapine (N = 4, n = 142), 
risperidone (N = 4, n = 132), aripiprazole (N = 2, n = 79), olanzapine (N = 2, n = 70), paliperidone (N = 1, n = 34), and haloperidol (N = 1, 
n = 34) were incorporated. Augmentation with antipsychotics was significantly more efficacious than placebo in Yale-Brown 
Obsessive–Compulsive Scale total reduction (N = 14, n = 478; Hedges’s g = -0.64, 95% CI: -0.87 to -0.41; P = <.01). Aripiprazole 
(Hedges’s g = -1.35), haloperidol (Hedges’s g = -0.82), and risperidone (Hedges’s g = -0.59) significantly outperformed placebo. 
Antipsychotics were superior to placebo in treating obsessions, compulsions, and achieving response. There was no between-
group difference concerning all-cause discontinuation. The nonsignificant meta-regressions suggest no influence of the 
antipsychotic dose or baseline symptom severity on the meta-analytic results.
Conclusions: According to our findings, antipsychotic augmentation of serotonin reuptake inhibitors can be regarded as an 
evidence-based measure in treatment-resistant obsessive-compulsive disorder.
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Introduction
Cognitive behavioral therapy with exposure exercises and subse-
quent response prevention can be considered as well-established 
first-line psychotherapeutic treatment for obsessive-compulsive 
disorder (OCD) (Bandelow et  al., 2008; Bandelow et  al., 2012; 
Koran and Simpson, 2013; Baldwin et al., 2014). In terms of the 
pharmacological management, there is a large body of evidence 
for the efficacy of serotonin reuptake inhibitors (SRIs) compris-
ing the selective serotonin reuptake inhibitors and the tricyclic 
antidepressant clomipramine (Soomro et  al., 2008; Fineberg 
et al., 2013; Pallanti and Hollander, 2014). However, due to their 
favorable risk profile, preference should be given to the selective 
serotonin reuptake inhibitors (Bandelow et al., 2008; Bandelow 
et al., 2012; Koran and Simpson, 2013; Baldwin et al., 2014). Since 
up to 40%–60% of the OCD patients do not respond satisfactorily 
to SRI monotherapy (Pallanti and Quercioli, 2006), the question 
concerning the next therapeutic measures to achieve sufficient 
treatment response arises. One very frequently applied strategy 
in this regard contains an augmentation of SRIs with antipsy-
chotic drugs, and recent prescription studies revealed a high and 
increasing prevalence of the administration of antipsychotics 
in OCD subjects (Comer et al., 2011; Van Ameringen et al., 2014). 
Previous reviews could demonstrate significant efficacy for this 
pharmacological approach, especially for add-on treatment with 
risperidone that gained the highest effect sizes in meta-analyses 
(Bloch et al., 2006; Dold et al., 2013). This caused the assumption 
that risperidone should be preferentially used as augmenting 
compound and that primarily the antidopaminergic properties 
of the antipsychotics are responsible for their efficacy in SRI-
resistant OCD (Sesia et al., 2013; Ducasse et al., 2014). However, 
because new, relevant randomized controlled trials (RCTs) with 
newly introduced second-generation antipsychotic drugs were 
carried out and published in the meantime, a recalculation of 
the effect sizes appears necessary to ascertain the value of this 
augmentation strategy for the clinical routine care. Furthermore, 
the present meta-analysis is the first that sought to elucidate 
whether the adjunctive medication with antipsychotics is more 
beneficial in treating obsessions or compulsions. Thus, we cov-
ered and meta-analyzed all double-blind RCTs comparing antip-
sychotic augmentation of SRIs with placebo augmentation in 
OCD patients refractory to prior SRI monotherapy.

Methods

Inclusion Criteria: Trial Design

We incorporated all published and unpublished double-blind, 
parallel-group, placebo-controlled RCTs that enrolled OCD 
patients with inadequate response to previous pharmacother-
apy with SRIs. Continuing the current SRI medication without 
any dose adjustments, the participants had to be randomized 
either to augmentation with antipsychotic drugs in the inter-
vention group (SRI + antipsychotic) or adjunctive placebo in the 
control group (SRI + placebo).

Search Strategy

We used the results of the systematic literature search of a 
previous meta-analysis of our group (Dold et  al., 2013) and 
updated this search by systematically screening the electronic 
medical databases ClinicalTrials.gov, Clinicaltrialsregister.
eu, Cochrane Central Register of Controlled Trials (CENTRAL), 
EMBASE, PubMed/Medline, and PsycINFO (last search January 

2015). Search terms were “obsessive-compulsive disorder” 
together with “antipsychotics,” “augmentation,” “treatment-
resistant,” and the individual names of the single antipsychot-
ics. Additionally, the reference lists of the included trials and 
relevant reviews/guidelines on this topic were searched manu-
ally. Furthermore, the manufacturers of antipsychotics were 
contacted for unpublished trials.

Outcome Criteria

The primary outcome was mean change (from baseline to end-
point) in the Yale–Brown Obsessive–Compulsive Scale (Y-BOCS) 
total score (Goodman et al., 1989). Secondary outcomes were 
mean changes in the Y-BOCS obsession and compulsion sub-
scale, response rates (defined preferably by ≥35% Y-BOCS reduc-
tion), and the number of drop-outs due to any reason (all-cause 
discontinuation), to inefficacy, and to adverse effects.

Study Selection and Data Extraction

Study selection and data extraction were independently con-
ducted by 2 authors (M.D., M.A.). Discrepancies were resolved 
through discussion and, if necessary, we contacted trial authors 
for clarification. Intention to treat data were used whenever 
available. We assumed for dichotomous data that study partici-
pants with premature termination of the trial had not achieved 
response. The workflow was accomplished according to the 
PRISMA statement to ensure a standardized data collection pro-
cedure (Moher et al., 2009).

Statistical Analyses

As effect sizes, we estimated standardized mean differences 
based on Hedges’s g for continuous outcomes (Y-BOCS changes) 
and Mantel-Haenszel risks ratios (MH-RRs) for dichotomous out-
comes (response and attrition rates). Statistical significance was 
assumed if the associated 95% CIs did not comprise the numeri-
cal value of 0 (Hedges’s g) or 1 (MH-RR) and/or if the P-value of 
the comparison was <.05. The Mantel–Haenszel random-effects 
model of Der-Simonian and Laired (1986) was employed to cal-
culate pooled continuous and binary effect sizes. The amount of 
heterogeneity between the individual studies was explored statis-
tically with I2 statistic and chi2 test of homogeneity (significance 
level: I2 > 50%). If present, significant heterogeneity was reported 
and outlier-studies were excluded in post-hoc sensitivity analyses.

In unrestricted maximum-likelihood meta-regression analy-
ses, we investigated the impact of the continuous moderators: (1) 
mean administered antipsychotic dose (calculated as olanzap-
ine equivalents according to the International Consensus Study 
of Antipsychotic Dosing [Gardner et al., 2010]); and (2) baseline 
symptom severity (measured by the Y-BOCS total score before 
entering the double-blind supplementation phase) on the effect 
sizes. In a subgroup analysis, we explored the influence of the cat-
egorical variable minimum duration of adequate SRI treatment 
before randomization into augmentation groups (<8 weeks, ≥8 
weeks and <12 weeks, or ≥12 weeks). To ensure that our findings 
were not biased by the inclusion of participants with comorbid tic 
disorders, we removed the relevant trials from the meta-analytic 
statistics within a sensitivity analysis. A potential publication bias 
was examined by funnel-plot visualization and accomplishment 
of Egger`s regression intercept test (2-tailed) (Egger et al., 1997). 
Moreover, we estimated the number of negative unpublished tri-
als (fail-safe N value) that would be necessary to dissolve statis-
tically significant differences (Orwin, 1983). All aforementioned 
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statistical methods were performed for the primary outcome 
(significance level: P < .05). The software Comprehensive Meta-
Analysis version 2.2 (Borenstein et al., 2006) and Review Manager 
(RevMan) version 5.3.5 (The Cochrane Collaboration, 2014) were 
used for the meta-analytic calculations.

Evaluation of the Methodological Trial Quality

The methodological quality of every included individual study 
was rated independently by 2 reviewers (M.D., M.A.) using the 
risk of bias tool of the Cochrane Collaboration (Higgins and 
Green, 2011). This measurement instrument comprises judg-
ments concerning sequence generation, allocation conceal-
ment, blinding, outcome data presentation, selective reporting, 
and possible risks for other biases.

Results

Results of the Literature Search and Characteristics 
of the Included Trials

The updated literature search identified 191 references with-
out duplications, and finally, 3 further trials (Sayyah et al., 2012; 

Simpson et  al., 2013; Storch et  al., 2013) could be included. 
Figure 1 displays the flow diagram of the literature search with 
a detailed description of the individual steps following the 
PRISMA statement.

Altogether, this meta-analysis comprises 14 double-blind 
RCTs representing 491 participants with SRI-resistant OCD. 
Quetiapine (N = 4, n = 142) was the most frequently investigated 
antipsychotic drug followed by risperidone (N = 4, n = 132), ari-
piprazole (N = 2, n = 79), olanzapine (N = 2, n = 70), paliperidone 
(N = 1, n = 34), and haloperidol (N = 1, n = 34) (Table 1, supplemen-
tary Table S1). The duration of the double-blind study phase 
ranged from 4 (McDougle et  al., 1994) to 16 weeks (Fineberg 
et  al., 2005; Muscatello et  al., 2011) (mean: 8.71 ± 3.81 weeks), 
and the number of participants varied between 16 (Hollander 
et al., 2003) and 60 (Simpson et al., 2013) (mean: 35.14 ± 11.47). 
The mean age of the participants was 37.15 ± 3.03  years and 
the mean duration of illness 16.2 ± 5.57 years; 49.3% of all par-
ticipants were male. Six trials enrolled exclusively outpatients 
(Hollander et al., 2003; Denys et al., 2004; Fineberg et al., 2005; 
Muscatello et al., 2011; Sayyah et al., 2012; Simpson et al., 2013) 
and one study exclusively inpatients (Erzegovesi et al., 2005). 
The mean antipsychotic dose transferred to olanzapine equiv-
alents ranged from 1.6 (Erzegovesi et  al., 2005) to 12.4 mg/d 

Figure 1.  Flowchart of the systematic update literature search according to the PRISMA statement (Moher et al., 2009).

http://ijnp.oxfordjournals.org/lookup/suppl/doi:10.1093/ijnp/pyv047/-/DC1
http://ijnp.oxfordjournals.org/lookup/suppl/doi:10.1093/ijnp/pyv047/-/DC1
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(McDougle et  al., 1994) (mean: 7.63 ± 3.05 mg/d). Fluoxetine 
(n = ≥116) and fluvoxamine (n = ≥107) were the most frequently 
administered SRIs during the double-blind augmentation 
phase. One-half of the trials were carried out in the United 
States. Further study characteristics are summarized in sup-
plementary Table S1.

Methodological Quality of the Included Trials

Supplementary Figures S1 and S2 illustrate the single ratings 
for each item of the risk of bias tool. Briefly, 8 studies described 
an appropriate (mainly computer-based) randomization proce-
dure (McDougle et al., 2000; Bystritsky et al., 2004; Carey et al., 
2005; Erzegovesi et  al., 2005; Muscatello et  al., 2011; Sayyah 
et al., 2012; Simpson et al., 2013; Storch et al., 2013) and 3 ade-
quate concealment of allocation (Bystritsky et al., 2004; Carey 
et  al., 2005; Erzegovesi et  al., 2005). The blinding was insuffi-
ciently indicated in 4 trials (Bystritsky et al., 2004; Shapira et al., 
2004; Fineberg et al., 2005; Kordon et al., 2008) for both partici-
pants/personnel (performance bias) and outcome assessment 
(detection bias). Overall attrition (outcome data reporting) was 
low (<10%) in 6 studies (McDougle et al., 1994, 2000; Denys et al., 
2004; Carey et al., 2005; Erzegovesi et al., 2005; Fineberg et al., 
2005), moderate (10%-25%) in 4 (Hollander et al., 2003; Shapira 
et al., 2004; Sayyah et al., 2012; Simpson et al., 2013), and high 
(>25%) in 4 trials (Bystritsky et  al., 2004; Kordon et  al., 2008; 
Muscatello et al., 2011; Storch et al., 2013). Outcome data neces-
sary to accomplish this meta-analysis have not been sufficiently 
reported (missing standard deviations) in 2 studies (McDougle 
et  al., 1994; Erzegovesi et  al., 2005). Regarding other potential 
sources of bias, we noticed that one trial was characterized 
by significant baseline imbalance in terms of sex distribution 
(Denys et  al., 2004), and in Carey et  al. (2005), the minimum 
duration of the previous SRI treatment at adequate doses was 
shorter (6 weeks) than in the other incorporated trials.

Primary Outcome: Mean Y-BOCS Total Score Change

Augmentation of SRIs with antipsychotic drugs was signifi-
cantly efficacious in the management of treatment-resistant 
OCD. The mean Y-BOCS total reduction was significantly higher 
in the pooled antipsychotic augmentation group than in the 
placebo group (N = 14, n = 478; Hedges’s g = -0.64, 95% CI: -0.87 to 
-0.41; P = <.01). Stratification according to the individual antip-
sychotics revealed significant superiority over placebo for ari-
piprazole (N = 2, n = 79; Hedges’s g = -1.35, 95% CI: -1.95 to -0.75; 
P = <.01), haloperidol (N = 1, n = 34; Hedges’s g = -0.82, 95% CI: 
-1.51 to -0.14; P = .02), and risperidone (N = 4, n = 121; Hedges’s 
g = -0.59, 95% CI: -1.06 to -0.11; P = .02). Olanzapine (N = 2, n = 70), 
paliperidone (N = 1, n = 34), and quetiapine (N = 5, n = 140) failed 
to differentiate significantly from placebo (Figure 2).

Secondary Outcome: Obsessions and Compulsions

Antipsychotic drugs were significantly more efficacious than 
placebo in the management of both obsessions (N = 6, n = 199; 
Hedges’s g = -0.58, 95% CI: -0.89 to -0.27; P = <.01) and compulsions 
(N = 6, n = 199; Hedges’s g = -0.72, 95% CI: -1.06 to -0.38; P = <.01). 
Individually, we found a significant superiority of aripiprazole 
in treating obsessions (N = 1, n = 40; Hedges’s g = -0.77, 95% CI: 
-1.40 to -0.14; P = <.01) and compulsions (N = 1, n = 40; Hedges’s 
g = -1.20, 95% CI: -1.87 to -0.54; P = <.01), for quetiapine in treat-
ing obsessions (N = 3, n = 99; Hedges’s g = -0.66, 95% CI: -1.18 to 
-0.14; P = <.01), and for olanzapine in treating compulsions (N = 1, Tr
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n = 26; Hedges’s g = -1.16, 95% CI: -1.97 to -0.35; P = <.01) (supple-
mentary Figures S3 and S4).

Secondary Outcome: Response Rates

Altogether, significantly more patients allocated to antipsychot-
ics exhibited treatment response (Y-BOCS reduction ≥35%) com-
pared to placebo (response rates: 29.8% vs. 12.5%; N = 14, n = 491; 
MH-RR = 1.98, 95% CI: 1.34 to 2.92; P = <.01). With regard to the indi-
vidual drugs, only aripiprazole could significantly outperform pla-
cebo (N = 2, n = 79; MH-RR = 3.62, 95% CI: 1.23 to 10.68; P = .02). Patients 
receiving haloperidol (N = 1, n = 34), olanzapine (N = 2, n = 70), pali-
peridone (N = 1, n = 34), quetiapine (N = 4, n = 142), and risperidone 
(N = 4, n = 132) did not significantly differ from placebo (Figure 3).

Secondary Outcome: Drop-Out Rates

We did not identify any significant between-group differences 
for the number of drop-outs due to any reason (all-cause 
discontinuation) (N = 12, n = 437) and due to inefficacy (N = 5, 
n = 137); neither for the combined antipsychotic group nor for 
the individual antipsychotics (Figure 4, supplementary Figure 
S5). Attrition rates caused by the occurrence of adverse effects 
were significantly higher in the pooled antipsychotic group 
(N = 8, n = 302; MH-RR = 2.38, 95% CI: 1.04 to 5.43; P = .04) (sup-
plementary Figure S6).

Meta-Regressions and Subgroup-Analysis

The preplanned, unrestricted, maximum-likelihood meta-
regression analyses detected no significant relationship between 
the effect sizes and both the mean administered antipsychotic 
doses (P = .996) (Figure 5) and the Y-BOCS total score at baseline 

(P = .70) (supplementary Figure S7). The subgroup analysis inves-
tigating the minimal duration of adequate SRI treatment before 
randomization to the augmentation groups revealed significant 
differences in disfavor of the subgroup with the shortest time 
frame (<8 weeks). Both other subgroups (≥8 weeks to <12 weeks 
and ≥12 weeks) were statistically significantly more efficacious 
than the <8 weeks group (for both comparisons: P = <.01) (sup-
plementary Figure S8).

Sensitivity Analysis: Exclusion of Trials Including 
Patients with Comorbid Tic Disorder

Removing the trials that included OCD patients with any comor-
bid tic disorder (McDougle et al., 1994, 2000; Shapira et al., 2004; 
Carey et al., 2005; Erzegovesi et al., 2005; Fineberg et al., 2005; 
Kordon et al., 2008; Simpson et al., 2013) did not alter the com-
bined overall effect sizes in terms of statistical significance 
(N = 6, n = 195; Hedges’s g = -0.91, 95% CI: -1.23 to -0.60; P = <.01) 
(supplementary Figure S9). The comparison for haloperidol was 
no longer available.

Publication Bias

The funnel-plot visualization (supplementary Figure S10) and 
the nonsignificant Egger`s regression intercept test (P = .14) did 
not provide any evidence of the presence of publication bias. 
The fail-safe N value estimates that 160 negative unpublished 
trials are necessary to dissolve statistically significant differ-
ences regarding the primary outcome.

Discussion

Meta-analyzing 14 double-blind RCTs with a total of 491 partici-
pants, we found a significant efficacy for adding antipsychotic 

Figure 2.  Effect sizes for the primary outcome mean change in Y-BOCS total scores from baseline to study endpoint. Comparison: antipsychotic augmentation vs pla-

cebo augmentation. The forest plot illustrates the standardized mean differences based on Hedges’s g with the corresponding 95% CIs. Numerical values <0 indicate a 

higher Yale–Brown Obsessive–Compulsive Scale (Y-BOCS) reduction in the antipsychotic group compared to the control group. Statistical significance can be assumed 

if the 95% CI does not comprise the numerical value of 0 and/or if the P-value of the comparison is <.05.
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Figure 3.  Effect sizes for the response rates (preferably ≥35% Y-BOCS total improvement during the double-blind augmentation phase). Comparison: antipsychotic 

augmentation vs placebo augmentation. The forest plot illustrates the Mantel-Haenszel (MH) risk ratios with the corresponding 95% CIs. Numerical values >1 indicate a 

higher proportion of responders in the antipsychotic group compared to the control group. Statistical significance is present if the 95% CI does not include the numeri-

cal value of 1 and/or if the P-value of the comparison is <.05.

drugs to SRIs in treatment-resistant OCD. Aripiprazole, halop-
eridol, and risperidone significantly outperformed the control 
groups, whereas olanzapine, paliperidone, and quetiapine failed 
to demonstrate efficacy compared with placebo. The pooled 
effect size of -0.64 based on nearly 500 participants suggests that 
augmentation treatment with antipsychotics can be regarded as 
evidence-based treatment strategy in OCD patients refractory to 

monotherapy with SRIs. This obtained effect size is even higher 
than the mean continuous effect size (0.49) that was determined 
in a review of 33 psychopharmacological medications across 
all psychiatric disorders (Leucht et al., 2012). When translating 
our effect size to differences in means, the difference between 
the Y-BOCS total reduction in the pooled antipsychotic group 
and the pooled placebo group was 4.02 points. The significant 

Figure 4.  Effect sizes for the drop-out rate due to any reason (all-cause discontinuation). Comparison: antipsychotic augmentation vs placebo augmentation. The forest 

plot illustrates the Mantel-Haenszel (MH) risk ratios with the corresponding 95% CIs. Numerical values >1 indicate a higher attrition rate in the antipsychotic group 

compared with the control group.
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results in favor of the adjunctive treatment with antipsychot-
ics in terms of the response rates (antipsychotic: 29.8%; placebo: 
12.5%) corroborate the positive findings of the primary outcome 
analysis. All in all, almost one-third of the study participants 
achieved treatment response (≥35% Y-BOCS improvement). In 
conclusion, the body of evidence for antipsychotic augmenta-
tion strategies in the management of therapy-refractory OCD 
is currently considerably larger than for any other pharmaco-
logical options. However, it should be taken into account that no 
antipsychotic compound is officially approved to treat OCD, and 
its use presents an off-label treatment. If tried, the antipsychotic 
medication should be closely monitored and quickly discontin-
ued in case of inefficacy.

In this meta-analysis, we aimed to elucidate for the first 
time whether there is a different response to the add-on antip-
sychotic medication between prevailing obsessions or compul-
sions. As the effect sizes for both OCD subtypes significantly 
outperformed placebo (-0.58 for obsessions and -0.72 for com-
pulsions), we see no justification to assume that one of these 
OCD subtypes can serve as compelling predictor for treatment 
response.

Discussion of the Results in the Context of 
Guidelines and Previous Reviews

Our meta-analytic findings are in agreement with the guidelines 
for the pharmacological treatment of OCD, which consistently 
advise antipsychotic augmentation in SRI-resistant conditions 
(Bandelow, 2008; Koran and Simpson, 2013; Baldwin et al., 2014). 
We could corroborate these recommendations with high-quality 
meta-analytic statistics. Furthermore, we could confirm previ-
ous meta-analytic findings demonstrating an efficacy of the 
adjunctive antipsychotic pharmacotherapy (Bloch et  al., 2006; 
Skapinakis et al., 2007). These systematic reviews comprised a 
fewer number of individual trials and were mainly based on the 
analyses of dichotomous response rates. In our previous meta-
analysis on this topic (Dold et al., 2013), we concluded that risp-
eridone can be considered as the augmenting drug of first choice 
and should be preferred to olanzapine and quetiapine. However, 
in the present analysis, incorporating new relevant drugs and 
trials (Sayyah et  al., 2012; Simpson et  al., 2013; Storch et  al., 
2013), we found the highest effect size for aripiprazole (-1.35) 
followed by haloperidol (-0.82), risperidone (-0.59), quetiapine 

(-0.50), olanzapine (-0.49), and paliperidone (-0.21). Although 
not all effect sizes reached statistical significance in compari-
son to placebo, the differences of the Hedges’s g values are 
rather low. Moreover, the significant superiority of haloperidol 
and risperidone over placebo in terms of Y-BOCS improvement 
was not accompanied by significant superiority over placebo 
in achieving dichotomous treatment response. To appraise the 
efficacy of the individual antipsychotic agents, some trials that 
were excluded from our meta-analysis should also be taken into 
account. In a double-blind RCT investigating drug-naïve OCD 
patients, quetiapine addition to citalopram was significantly 
more efficacious than placebo supplementation (Vulink et  al., 
2009). In a single-blind, randomized head-to-head trial, there 
was no significant difference in efficacy between olanzapine 
and risperidone (Maina et al., 2008), and in another single-blind, 
randomized study, adjunctive risperidone was significantly 
superior to aripiprazole (Selvi et al., 2011).

Differently from our previous meta-analysis (Dold et  al., 
2013), we adjusted the inclusion criteria and required a stable 
dose of the ongoing SRI medication. We therefore excluded 
studies that performed dose adjustments in the maintaining 
SRI treatment in order to avoid meaningful clinical heterogene-
ity between the included RCTs. Hence, we excluded the study of 
Diniz et al. (2011) in which the fluoxetine dose was decreased 
from 80 mg/d to 40 mg/d in the quetiapine group, whereas it 
remained unchanged in the placebo group.

Tolerability

We did not find any statistically significant differences in terms 
of all-cause discontinuation. This outcome is more and more 
frequently employed in large effectiveness trials investigating 
antipsychotics (Lieberman et al., 2005; Kahn et al., 2008) because 
it combines efficacy and safety aspects of the pharmacotherapy. 
It should be taken into account with regard to the individual 
drug choice that any gains in efficacy are not necessarily accom-
panied by similar effects in such a global measure. We deter-
mined a significantly higher attrition rate due to adverse effects 
in the pooled antipsychotic group compared to the placebo 
group. This could probably be caused by the high amount of 
comorbidities in the trials that accounted mainly for this find-
ing. Even though we did not systematically examine the occur-
rence of the specific adverse effects, we noticed in a descriptive 

Figure 5.  Unrestricted maximum-likelihood meta-regression with mean olanzapine equivalents as continuous moderator variable. Hedges’s g refers to the effect sizes 

of the primary outcome (mean Yale–Brown Obsessive–Compulsive Scale [Y-BOCS] total score change). The olanzapine dose equivalents were calculated following the 

International Consensus Study of Antipsychotic Dosing (Gardner et al., 2010). The circle size reflects the weight a study obtained in this meta-regression. Slope = 0.0002, 

95% CI: -0.09 to 0.09; P = .996.



Dold et al.  |  9

way that the observed adverse effects in the antipsychotic aug-
mentation groups are comparable with those that are covered 
in schizophrenia trials for which many systematic evaluations 
are available. The most frequently reported adverse effects were 
sedation, dryness of the mouth, headache, and increased appe-
tite. Moreover, in OCD, the risk of induced psychosis by second-
generation antipsychotic drugs, especially by clozapine, must 
be considered (Schirmbeck and Zink, 2012), although this did 
not emerge within the included trials. However, the potential 
advantages of the adjunctive antipsychotic medication should 
be carefully balanced against the risk of undesired effects.

Antipsychotic Dose

The antipsychotic doses applied within the individual trials 
were mainly moderate, and the nonsignificant meta-regression 
with the administered mean dose as moderator revealed no 
association between dose and treatment response. This sug-
gests that high antipsychotic doses are not associated with high 
efficacy. Nevertheless, as no trials used high doses of antipsy-
chotic medication, it cannot definitely be ruled out that poten-
tially antipsychotic high-dose pharmacotherapy can improve 
the proportion of responders. However, we presume analogies to 
the use of second-generation antipsychotics in unipolar depres-
sion. In this indication, the officially approved dose ranges of 
the licensed antipsychotics are lower than those that are rec-
ommended to treat acute schizophrenic symptoms effectively.

Prior SRI Treatment

The subgroup analysis investigating the duration of SRI treat-
ment before entering the double-blind augmentation phase 
failed to demonstrate significance for the studies with fewer 
than 8 weeks SRI medication. Although this finding is based on 
only one single trial (Carey et al., 2005), it should be considered 
that the significant Y-BOCS improvement in the placebo group 
of this trial prevented the identification of a significant supe-
riority for quetiapine. Apparently, the symptom improvement 
in the control group reflects the response to the ongoing SRI 
medication during the placebo supplementation. This finding 
underlines the need for a sufficient long duration of the ini-
tial serotonergic medication to verify SRI nonresponse before a 
change of the pharmacological strategy should be considered.

Comorbid Tic Disorders

To consider a potential bias in favor of the antipsychotics caused 
by the inclusion of participants with comorbid tic disorders, we 
decided a priori to exclude individual trials that enrolled par-
ticipants suffering from any tic disorder in a sensitivity analy-
sis. Removing these trials did not cause diminished effect sizes, 
suggesting robustness of our findings. Nevertheless, it should be 
noted that some trials enrolled only a very small number of par-
ticipants with tic disorders. Even in this case, we had to exclude 
the whole study from the meta-analytic calculations within the 
sensitivity analysis. Therefore, the findings in this regard can be 
interpreted only with reservation and the conclusions should be 
drawn very carefully.

Limitations and Strengths of the Meta-Analysis

Several clinical and methodological limitations potentially 
confining the conclusions of this meta-analysis should be 
considered. First of all, some antipsychotics drugs have not 
been examined in double-blind studies in SRI-resistant OCD. 

Therefore, their efficacy in this condition remains unknown. 
For example, it would be clinically meaningful to evaluate 
with an appropriate high-quality study design the efficacy 
of adjunctive amisulpride, a drug for which very promising 
results based on open studies and case series exist (Metin 
et  al., 2003; Miodownik et al., 2015). Thus, it should be taken 
into account that future studies could probably change the 
overall findings. Moreover, we are currently not aware of dou-
ble-blind direct (head-to-head) comparisons of antipsychotic 
drugs in SRI-resistant OCD.

A further limitation arises from the mostly small sample sizes 
in the individual studies (mean: 35 participants). Furthermore, 
the included RCTs differ in terms of the investigated participants’ 
collective (eg, degree of treatment-resistance), therapeutic modal-
ities (eg, outpatient or inpatient treatment), trial duration, comor-
bidities, and the administered antipsychotic doses. However, 
neither the preplanned meta-regressions, subgroup analyses, 
and sensitivity analyses nor the statistical tests for detecting 
significant heterogeneity indicate the presence of possible meth-
odological or clinical limitations hampering the conclusions 
of our statistical findings. With regard to the meta-regression 
investigating the baseline symptom severity as moderator vari-
able, it should be considered that with one exception, all baseline 
Y-BOCS total scores are in the range between 24 and 30. Therefore, 
it does not appear justified to exclude on this basis any influence 
of the baseline symptom severity on the effect sizes, although the 
meta-regression analysis was not significant. The symmetrical 
funnel plot, the nonsignificant Egger’s regression intercept test, 
and the high fail-safe N value of 160 did not provide any evidence 
for the existence of a publication bias. However, we cannot defi-
nitely rule out that some study results, especially with negative 
findings, were not published and subsequently not covered by our 
systematic literature search. Therefore, the possibility of publica-
tion bias needs to be considered.

Despite these above-mentioned limitations, the strengths of 
our analyses should be highlighted. The methodological quality 
of the included trials was high. The outcomes of interest for this 
meta-analysis were substantially completely reported through-
out all included individual studies, enhancing the validity of our 
statistical findings.

Even though we could verify that antipsychotic augmenta-
tion of SRIs significantly improved OCD symptoms refractory 
to SRI monotherapy, further research is still needed and should 
focus, for example, on the evaluation of the optimum antipsy-
chotic dose, the optimal duration of the adjunctive treatment, 
the long-term tolerability, the identification of response predic-
tors, and the elucidation of subgroups that could take an advan-
tage of this treatment option with high probability. Our results 
do not suggest that predominant obsessions or compulsions are 
factors associated with response. From a clinical point of view, 
antipsychotics should be preferentially used if there are comor-
bidities for which antipsychotic drugs are indicated; for exam-
ple, psychosis that represents a frequent comorbidity in OCD 
(Schirmbeck et al., 2013; Zink et al., 2014). Generally, it should be 
critically considered that in many trials, OCD subjects with clini-
cally relevant comorbidities were excluded even if especially the 
presence of comorbidities is highly associated with treatment 
resistance in OCD (Pallanti and Quercioli, 2006).

Conclusions

Based on the results of 14 double-blind RCTs representing 491 
resistant OCD patients, augmentation of SRIs with antipsychotic 
drugs can be considered as evidence-based treatment option in 
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this condition. Aripiprazole, haloperidol (finding based on only 
one trial), and risperidone were significantly superior to placebo, 
whereas olanzapine, paliperidone, and quetiapine could not 
differentiate from placebo as measured by mean Y-BOCS total 
improvement.
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