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As many as half of obsessive-compulsive disorder (OCD) patients treated with an adequate
trial of serotonin reuptake inhibitors (SRIs) fail to fully respond to treatment and continue to
exhibit significant symptoms. Many studies have assessed the effectiveness of antipsychotic
augmentation in SRI-refractory OCD. In this systematic review, we evaluate the efficacy of
antipsychotic augmentation in treatment-refractory OCD. The electronic databases of PubMed,
PsychINFO (1967–2005), Embase (1974–2000) and the Cochrane Central Register of Controlled
Trials (CENTRAL, as of 2005, Issue 3) were searched for relevant double-blind trials using
keywords ‘antipsychotic agents’ or ‘neuroleptics’ and ‘obsessive-compulsive disorder’.
Search results and analysis were limited to double-blind, randomized control trials involving
the adult population. The proportion of subjects designated as treatment responders was
defined by a greater than 35% reduction in Yale Brown Obsessive-Compulsive Scale (Y-BOCS)
rating during the course of augmentation therapy. Nine studies involving 278 participants were
included in the analysis. The meta-analysis of these studies demonstrated a significant
absolute risk difference (ARD) in favor of antipsychotic augmentation of 0.22 (95% confidence
interval (CI): 0.13, 0.31). The subgroup of OCD patients with comorbid tics have a particularly
beneficial response to this intervention, ARD = 0.43 (95% CI: 0.19, 0.68). There was also
evidence suggesting OCD patients should be treated with at least 3 months of maximal-
tolerated therapy of an SRI before initiating antipsychotic augmentation owing to the high rate
of treatment response to continued SRI monotherapy (25.6%). Antipsychotic augmentation in
SRI-refractory OCD is indicated in patients who have been treated for at least 3 months of
maximal-tolerated therapy of an SRI. Unfortunately, only one-third of treatment-refractory OCD
patients show a meaningful treatment response to antipsychotic augmentation. There is
sufficient evidence in the published literature, demonstrating the efficacy of haloperidol and
risperidone, and evidence regarding the efficacy of quetiapine and olanzapine is inconclusive.
Patients with comorbid tics are likely to have a differential benefit to antipsychotic
augmentation.
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Introduction

Obsessive-compulsive disorder (OCD) is a neuropsy-
chiatric disorder characterized by either obsessions
(recurrent or persistent unwanted thoughts, images or
impulses) or compulsions (repetitive behaviors or
mental acts often performed to relieve anxiety
or distress). The obsessions and compulsions of OCD
cause significant distress to the afflicted individual.
Once believed to be rare, OCD is now estimated to
affect between 2 and 3% of the general population
and is the fourth most common psychiatric illness
(after specific phobias, substance abuse and major

depression). Patients with OCD have a poorer overall
quality of life, and experience significant impairment
in academic functioning, work performance and
interpersonal relationships.1–3 In fact, OCD is esti-
mated to be the 10th leading cause of disability in the
world.4–8

Before the introduction of clomipramine and
serotonin reuptake inhibitors (SRIs) in the mid-
1980s,9,10 OCD was considered to be a poorly treated
disorder with a chronic and unremitting course.11

Even after implementation of SRIs for the treatment of
OCD, a follow-up study of 144 in-patients treated for
OCD in Sweden revealed only a 20% complete
recovery rate 40 years after initial treatment.11

Although a substantial proportion (83%) experienced
a decline in symptom severity from the point of their
initial hospitalization, over half (52%) continued to
have clinically significant OCD symptoms 40 yearsReceived 9 January 2006; accepted 6 February 2006
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later. Other retrospective studies from the same time
period estimate that clinical improvement is experi-
enced only by 32–74% of OCD patients who were
followed up at time intervals of 5 years or longer.12–18

The introduction of SRIs and behavioral therapy
techniques have certainly improved clinical outcome
in many patients. Serotonin reuptake inhibitorss are
considered the most effective and well-established
pharmacotherapy for the treatment of OCD.19–21

However, 40–60% of OCD patients do not respond
adequately to SRI therapy22–24 and an even greater
proportion of patients fail to experience complete
remission of their symptoms.25 Even those patients
who are judged to be clinical responders based on
stringent response criteria (i.e., typically a greater
than 25 or 35% decline in Y-BOCS rating) continue to
experience significant impairment from their residual
OCD symptoms. Furthermore, as many as 25% of
patients fail to experience any improvement from
initial SRI monotherapy.26

Approximately one-third of non-responders to
initial SRI monotherapy respond when switched to
a second, different SRI.19 Two additional pharmaco-
logical augmentation strategies have been implemen-
ted to aid patients non-responding to SRI
monotherapy. The first category of augmentation
strategies involves the use of serotonin-enhancing
agents (such as lithium, clonazepam and buspirone)
to maximize treatment response. The results from
clinical studies of such agents yielded uniformly
discouraging results.27,28 The second category of
augmentation strategies has involved the addition of
low-dose dopamine antagonists to SRI medications.
Open-label studies of antipsychotic augmentation
agents have yielded very promising results compared
to the use of serotonin-enhancing agents.29–32 This
systematic review examines the efficacy and safety of
antipsychotic agents as an augmentation strategy for
treatment-refractory OCD in recently conducted,
double-blind, randomized control clinical trials.

Objectives

� To identify and systematically review evidence of
the efficacy of augmentation with antipsychotic
agents compared to placebo in inducing clinical
remission among treatment-resistant adult OCD
patients who are concurrently receiving SRI mono-
therapy.

� To evaluate the efficacy of augmentation with
antipsychotic agents compared to placebo in redu-
cing OCD and depression symptom severity among
treatment-resistant adult OCD patients who are
concurrently receiving SRI monotherapy.

� To determine if choice of particular antipsychotic
agent used affected treatment outcome. Antipsy-
chotic agents were classified individually and in
typical versus atypical categories for this analysis.
Outcome measure will be proportion of treatment
responders and mean difference in Y-BOCS ratings.

� To determine if the proportion of treatment respon-
ders and mean difference in Y-BOCS ratings are
influenced by length of time therapy with anti-
psychotic augmentation is followed.

� To determine if the proportion of treatment respon-
ders and mean difference in Y-BOCS ratings after
antipsychotic augmentation differed based on
minimum inclusion criterion for studies of OCD
non-responsiveness (treatment-resistant versus
treatment-refractory OCD).

� To determine whether adult OCD patients with
comorbid tic disorders respond preferentially to
SRI augmentation with antipsychotic agents com-
pared to treatment-resistant OCD patients without
comorbid tics.

� To evaluate the tolerability of antipsychotic agents
compared to placebo when added as an augmenta-
tion agent to SRI monotherapy in treatment-resis-
tant OCD patients. Tolerability of antipsychotic
agents will be measured through proportion of
subjects who drop-out, and experience sedation,
increased appetite or extrapyramidal side effects in
the antipsychotic versus placebo groups.

Methods

Search strategy for the identification of studies
The electronic databases of PubMed, PsychINFO
(1967–2005), Embase (1974–2000) and the Cochrane
Central Register of Controlled Trials (CENTRAL – as
of 2005, Issue 3) were searched for relevant trials.
PubMed was searched using the medical subject
headings (MeSH) ‘obsessive-compulsive disorder’
and ‘antipsychotic agents’. The search results were
limited to adults (over age 18) and clinical trials.
PsychINFO and Embase were searched using the
MeSH ‘obsessive-compulsive disorder’ and ‘neuro-
leptic agents’. The search results in PsychINFO were
further limited to the adulthood age group (over age
18) and the ‘treatment outcome/randomized con-
trolled trial’ methodology requirement. The search
results in Embase were limited to the adult (ages 18–
64) and aged ( > 65) age groups. CENTRAL was
searched using the MeSH terms ‘obsessive-compul-
sive disorder’ and ‘antipsychotic agents’ for relevant
trials. The reference lists of yielded papers were also
scanned for additional published reports and cita-
tions of unpublished research. There were no lan-
guage limitations for this review.

Study selection
Only randomized clinical trials that were conducted
in a double-blind manner were included in the study
analysis. Quasi-randomized and non-randomized
trials as well as open-label studies were excluded
from this systematic review. Trials were included if
(1) the primary study population were patients with a
primary Axis I psychiatric diagnosis of OCD who had
not responded to at least 2 months of treatment with
traditional SRI therapy, (2) the study compared
antipsychotic and placebo augmentation in addition
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to SRI monotherapy and (3) the study used the
Y-BOCS as a measure of OCD severity before and
following adequate augmentation with an antipsy-
chotic augmentation agent. Two reviewers (MHB and
ALW) independently identified and selected the
studies to be included in this review by using the
selection criteria discussed above.

Outcome measures
Our primary outcome measure was the proportion of
treatment responders (as defined by a 35% decline in
Y-BOCS scores) in the antipsychotic augmentation
group compared to the placebo group. A 35% decline
in Y-BOCS rating was chosen as the threshold for
treatment response based on the definition of full
treatment response suggested by the International
Treatment Refractory OCD Consortium.33 Secondary
outcome measures were the mean difference in
Y-BOCS and Hamilton Rating Scale for Depression
(HAM-D) ratings before and after pharmacological
intervention in antipsychotic augmentation and pla-
cebo augmentation groups, and the proportion of
subjects who dropped out and experienced sedation
or extrapyramidal side effects in the antipsychotic
group compared to the placebo group.

Subgroup analysis
The following subgroup comparisons were analyzed
in antipsychotic treatment responders:

� Stratification by antipsychotic augmentation agent
studied.

� Stratification by length of antipsychotic augmenta-
tion therapy. Trials were stratified according to
study length in the following groups: (1) less than 4
weeks; (2) greater than or equal to 4 weeks but less
than 6 weeks; (3) greater than or equal to 6 weeks
but less than 8 weeks; (4) greater than or equal to 8
weeks but less than 12 weeks and (5) greater than or
equal to 12 weeks.

� Stratification by minimum length of failed SRI
monotherapy at maximal dose before antipsychotic
augmentation. Trials were stratified by (1) less than
12 weeks of SRI monotherapy on a single agent or
(2) greater than or equal to 12 weeks of failed SRI
monotherapy on one or more agents.

� Stratification by the presence or absence of comor-
bid tic disorders.

Systematic review and meta-analysis methods
Specially designed forms/coding sheets were used by
two independently working reviewers (MHB and
ALW) to collect data on methods, participants,
intervention and outcome measurements, and other
relevant attributes and results of the studies. In order
to assure that variation was not caused by systematic
errors in the design of a study in this analysis, the
methodological quality of each potentially eligible
trial was assessed by two reviewers (MHB and ALW)
independently. Critical appraisal of studies will
combine the standard approach described in the
Cochrane Handbook,34 which considers randomiza-

tion, allocation concealment and intention to treat,
with quality scores from the Cochrane Collaboration
Depression, Anxiety and Neurosis Group endorsed
Quality Ratings Scale, a 23-item scale, relating to
important elements of trial design and conduct.35 Any
disagreement between reviewers was resolved
through discussion and obtaining more information
from the study investigators when possible. Missing
data were obtained from study investigators whenever
possible. For drop-outs, the measurements of outcome
variables were treated with last observation carried-
forward analysis.

For all binary outcome measures of interest,
proportion of treatment responders and proportion
of subjects who dropped out or experienced particu-
lar side effects were analyzed using pooled absolute
risk difference (ARD). The number needed to treat
(NNT) was also reported for these outcome measures
as this statistic is the most clinically relevant when
considering antipsychotic augmentation use in treat-
ment-resistant OCD patients. For all outcome mea-
sures, 95% confidence intervals (CIs) were reported.

Publication bias was analyzed by entering data
from included trials into a funnel plot (trial effect size
plotted against sample size).36 Heterogeneity of
between-trials was assessed visually from the forest
plot of ARD and mean differences of individual
studies. If the studies were found to be clinically
too heterogeneous, then quantitative synthesis of the
results was not carried out. Also, stratification of
results by our various subgroup comparisons exam-
ined various obvious sources of heterogeneity within
our study sample. Statistical estimates of heterogene-
ity were also assessed using the I2 heterogeneity
statistic in RevMan. Sensitivity analysis was con-
ducted to determine the robustness of the reviewers’
conclusions to methodological assumptions made in
conducting this systematic review. In particular,
sensitivity analyses were conducted to determine
the effects of subject drop-out. This was determined
through a ‘worst-case/best-case’ scenario with regard
to treatment response. In this method, a negative
and a positive response was substituted for all
missing data (i.e., drop-outs) in the treatment and
control groups, respectively.37 In a second compari-
son, the type of outcome for these two groups was
reversed. Should the conclusions regarding treatment
efficacy not differ between these two comparisons, it
can be assumed that missing data in trial reports do
not have a significant influence on outcome. For all
statistical analyses, RevMan version 4.2.8 was used in
analysis. A final copy of this manuscript was
submitted to all corresponding authors of included
studies in order to ensure, proper treatment of their
individual studies in the overall meta-analysis.

Included studies

All nine trials included in this review were true
double-blind, randomized, placebo-controlled studies
that examined the efficacy of augmentation with a
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single, specific antipsychotic agent compared to
placebo (Table 1).38–46 All studies used Y-BOCS
ratings as the primary measure of OCD symptom
severity and defined treatment response as the
primary outcome measure. Four of these nine studies
used a greater than 35% reduction in Y-BOCS score as
their criteria for treatment response.40,41,44,45 Five of
these studies used a greater than 25% reduction in
Y-BOCS score as their criteria for treatment re-
sponse.37,38,41,42,45 Through a combination of personal
communications with the authors37,41,42 and available
manuscript data,39,46 the number of responders at the
35% reduction threshold was available for all these
trials. Seven of the nine traditional antipsychotic
augmentation versus placebo studies tested HAM-
D ratings for depression, whereas two used the

Montgomery–Asberg Depression Ratings Scale
(MADRS).39,42 Seven of these nine studies examined
antipsychotic augmentation in OCD subjects who had
failed at least 12 weeks of SRI monotherapy on a
single agent or 16 weeks on a combination of two
agents SRI. Two studies examined antipsychotic
augmentation in OCD patients who had failed SRI
monotherapy at maximal doses of less than 12 weeks
duration.39,46 The range of follow-up interval after
initiation of antipsychotic augmentation ranged from
4 weeks44 to 16 weeks,42 with the majority of studies
settling on 6 or 8 weeks. Five studies included
OCD patients with comorbid tic disorders.39,43–46

Five of the nine studies were primarily industry
funded.38–40,42,43 A full description of the nine in-
cluded studies in this review are available in Table 1.

Table 1 Characteristics of included studies

Study Methods Participants Intervention

Bystritsky et al.38 Double-blind,
placebo-controlled trial

26 OCD subjects who failed to
respond to 12-week treatment
with SRI at maximum level
with tolerable side effects

6 weeks of olanzapine
(mean 11.276.5, max. 20 mg/day)

Carey et al.39 Multi-center (n = 5),
double-blind,
placebo-controlled trial

41 OCD subjects who failed to
respond to 12 weeks of open-label
SRI treatment (at least 6 weeks at
maximum-tolerated dose)

6 weeks of quetiapine
(mean 1697121, max 300 mg/day)

Denys et al.40 Double-blind,
placebo-controlled trial

40 OCD subjects who failed to
respond to courses of treatment
with at least 2 different SRIs at
maximal dose for 8 weeks

8 weeks of quetiapine
(max. 300 mg/day)

Erzegovesi et al.41 Double-blind,
placebo-controlled trial

20 OCD subjects out of 45 who
failed to respond to 12 weeks of
open-label fluvoxamine

6 weeks of risperidone
(dosage equal to 0.5 mg/day)

Fineberg et al.42 Double-blind,
placebo-controlled trial

21 OCD subjects who failed to
respond to at least 12 weeks of
consistent SRI treatment at
maximum-tolerated dose (actual
minimum was 6 months)

16 weeks of quetiapine
(mean 2157124, max. 400 mg/day)

Hollander et al.43 Double-blind,
placebo-controlled trial

16 OCD subjects with CGI score
> 2 after trials with at least 2 SRIs
of ‘adequate dose and duration’

8 week of risperidone
(mean 2.370.9, max. 3 mg/day)

Mcdougle et al.44 Double-blind,
placebo-controlled trial

34 OCD subjects out of 62 who
failed to respond to 8 weeks of
open-label fluvoxamine. All patients
failed treatment with at least one
prior pharmacological agent before
entering into study

4 weeks of haloperidol
(6.273.0, max. 10 mg/day)

Mcdougle et al.45 Double-blind,
placebo-controlled trial

36 OCD subjects who failed to
respond to at least 12 weeks of
open-label SRI treatment and had
symptoms present for at least 1 year
in duration

6 weeks of risperidone
(mean = 2.270.7, max. 6 mg/day)

Shapira et al.46 Double-blind,
placebo-controlled trial

44 OCD subjects with Y-BOCS > 19
and CGI score > 2 after 8 weeks of
open-label fluoxetine

6 weeks of olanzapine
(mean = 6.172.1, max. 10 mg/day)

CGI = Clinical Global Impression Scale; OCD = obsessive-compulsive disorder; SRI = serotonin reuptake inhibitor.
Studies were included in this systematic review if they were double-blind, placebo-controlled trial studying augmentation of
traditional SRI monotherapy with a Food and Drug Administration-approved antipsychotic agent in subjects with a primary
Axis I disorder of OCD. Studies were eligible for inclusion if subjects were entered into the trial after failing to respond
adequately to at least 8 weeks of pretreatment with an SRI agent. Other exclusion criteria were comorbid bipolar disorder and
schizophrenia. Comorbid depressive, tic and substance abuse disorders were not exclusion criteria.
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All trials included in this review were of moderate
or high quality. High-quality trials use central rando-
mization, double-blinding and follow-up of a large
proportion of trial participants. Eight of our nine trials
were judged to be of high quality.39–46 Bystritsky et al.
trial was judged to be of only moderate quality owing
to the high rate of drop-outs (31%) in this trial.
Besides the high drop-out rate, the Bystritsky et al.
trial was indistinguishable from the other included
trials in methodological quality. Randomization tech-
niques are unclear for all papers, except for the Carey
et al. trial, which describes a centralized, computer-
ized randomization technique stratified by site in this
multi-center trial. No studies tested the integrity of
the blinding technique among raters’ measuring out-
come. There was a significant risk of unblinding
occurring owing to medication side effects (mainly
sedation) in two quetiapine studies, Denys et al. and
Carey et al., where the rate of sedation reported in the
treatment group was 95 and 75%, respectively,
compared to less than 33% in the placebo groups.
All trials included in this systematic review
employed intent-to-treat analysis.

We excluded one study from the analysis.47 This
study used an elegant crossover design to compare
OCD symptom severity after 2 weeks of SRI augmen-
tation with haloperidol, risperidone or placebo. If
treatment response data had been available for the
first 2-week augmentation period (before crossover),
we would have included this manuscript in our
analysis.

Results

Proportion of treatment responders in antipsychotic
versus placebo augmentation groups
All nine trials included in this review contributed to
this outcome measure. There were a total of 278 OCD
patients (143 receiving antipsychotic augmentation
and 135 receiving placebo augmentation) included in

these analyses. A treatment response was signifi-
cantly more likely in the antipsychotic augmentation
than in the placebo augmentation group (z = 4.52,
P < 0.00001). The ARD in treatment response was 0.22
(95% CI: 0.13, 0.31, range among individual studies
0.05–0.40) in antipsychotic augmentation versus pla-
cebo. A forest plot depicting the ARD differences in
individual augmentation studies and the cumulative
meta-analysis is depicted in Figure 1. The rate of
treatment response in the antipsychotic augmentation
group was 32% (46 of 143) compared to 11% (15 of
135) in the placebo group. This result sets the NNT to
benefit from antipsychotic augmentation among treat-
ment-resistant OCD patients at 4.5 (95% CI: 3.2, 7.7).

In sensitivity analysis, under the worst-case scenar-
io, when all drop-outs in the antipsychotic augmenta-
tion arm were judged as treatment non-responders
and all drop-outs in the placebo arm were judged as
treatment responders, antipsychotic augmentation
was still associated with a positive treatment
response (ARD = 0.13, 95%: 0.03, 0.23). Under the
best-case scenario, when all drop-outs in the anti-
psychotic augmentation arm were judged as treatment
responders and all drop-outs in the placebo arm were
not, the ARD was 0.31 (95% CI: 0.22, 0.41). No
publication bias on funnel plot or heterogeneity either
graphically or through the I2 statistic in RevMan were
observed in this result.

Proportion of treatment responders stratified by
antipsychotic agent
Figure 2 is a forest plot demonstrating the absolute
mean difference in proportion of treatment respon-
ders stratified by antipsychotic agent utilized. All
nine studies involving 278 subjects were included for
this outcome measure. One study involving 34
subjects (17 receiving antipsychotic augmentation
and 17 controls) contributes to the haloperidol strata.44

Three studies involving 72 subjects (40 receiving
antipsychotic augmentation and 32 receiving placebo

Study Antipsychotic Placebo RD (fixed) Weight RD (fixed)
or sub-category n/N n/N 95% CI % 95% CI

McDougle 1994       5/17    0/17 12.30 0.29 [0.07, 0.52]
McDougle 2000       7/20    0/16 12.86 0.35 [0.13, 0.57]
Hollander 2003 3/10               5.43 0.30 [-0.03, 0.63]       
Bystritsky 2004     4/13    0/13 9.40 0.31 [0.04, 0.57]        
Denys 2004          8/20    2/20 14.47 0.30 [0.05, 0.55]
Shapira 2004        5/22    4/22 15.91 0.05 [-0.19, 0.28]
Carey 2005 8/20    7/21 14.82 0.07 [-0.23, 0.36]
Erzegovesi 2005     5/10    2/10 7.23 0.30 [-0.10, 0.70]       
Fineberg 2005       1/11    0/10 7.58 0.09 [-0.13, 0.31]       

Total (95% CI) 143 100.00 0.22 [0.12, 0.31]
Total events: 46 (Antipsychotic), 15 (Placebo)
Test for heterogeneity: Chi² = 7.35, df = 8 (P = 0.50), I² = 0%
Test for overall effect: Z = 4.52 (P < 0.00001)

-1 -0.5 0 0.5 1

Favours placebo Favors antipsychotic

0/6

135

Figure 1 Proportion of treatment responders comparing antipsychotic augmentation to placebo among all treatment-
resistant OCD patients. A forest plot comparing absolute risk difference (ARD) between proportion of treatment responders in
the antipsychotic augmentation versus placebo group in individual treatment studies and cumulative meta-analysis.
Treatment response is characterized by a greater than a 35% reduction in Y-BOCS rating from baseline at the end of
augmentation. A positive ARD favors antipsychotic augmentation.
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augmentation) contributed to the risperidone stra-
ta.41,43,45 Two studies involving 70 subjects (evenly
divided between treatment arms) contributed to the
olanzapine strata.38,46 Three studies involving 102
subjects (evenly divided between treatment arms)
contributed to the quetiapine strata.39,40,42 Haloperidol
(ARD in proportion of treatment responders = 0.29
(95% CI: 0.07, 0.52) and risperidone (ARD = 0.33
(95% CI: 0.14, 0.51)) demonstrated significant efficacy
as compared to placebo. Quetiapine augmentation
(ARD = 0.16 (95% CI: 0.00, 0.33)) and olanzapine
augmentation (ARD = 0.14 (95% CI: �0.04, 0.33))
failed to demonstrate efficacy as compared to placebo
based on the totality of evidence in currently
published studies.

Proportion of treatment responders and length of time
on antipsychotic augmentation
Stratification based on length of antipsychotic
augmentation (Figure 3) revealed no evidence that
length of antipsychotic augmentation over 4 weeks
improved the proportion of treatment responders

on mean reduction in Y-BOCS rating. All nine
trials involving 278 subjects contributed to this
analysis.

Proportion of treatment responders and minimum
length on SRI treatment before antipsychotic
augmentation
All nine studies including 278 subjects contributed to
this analysis. Two studies involving 83 subjects (42
antipsychotic augmentation, 41 placebo augmenta-
tion) followed OCD patients who were treated with
less than 12 weeks of SRI monotherapy before
antipsychotic augmentation.39,46 The other seven
studies involving 193 subjects followed subjects
who had been treated with at least 12 weeks of SRI
monotherapy at the maximum-tolerated dose before
augmentation. Subjects in the McDougle et al.44 study
were assigned to the later strata even though the
minimum inclusion criterion for double-blind aug-
mentation in this study was only treatment failure
after 8 weeks of open-label fluvoxamine therapy,
because all subjects in this study had, in fact, failed

Study Antipsychotic Placebo RD (fixed) Weight RD (fixed)
or sub-category n/N n/N 95% CI % 95% CI

01 haloperidol
McDougle1994       5/17     0/17 12.30 0.29 [0.07, 0.52]        
Subtotal (95% CI)                  17 12.30 0.29 [0.07, 0.52]
Total events: 5 (Antipsychotic), 0 (Placebo)
Test for heterogeneity: not applicable
Test for overall effect: Z = 2.55 (P = 0.01)

02 risperidone
McDougle 2000       7/20     0/16 12.86 0.35 [0.13, 0.57]        
Hollander 2003      3/10    0/6 5.43 0.30 [-0.03, 0.63]       
Erzegovesi 2005     5/10     2/10 7.23 0.30 [-0.10, 0.70]       
Subtotal (95% CI)                  32 25.52 0.33 [0.14, 0.51]
Total events: 15 (Antipsychotic), 2 (Placebo)
Test for heterogeneity: Chi²= 0.09, df = 2 (P = 0.96), I²= 0%
Test for overall effect: Z = 3.51 (P = 0.0005)

03 olanzapine
Bystritsky 2004     4/13     0/13 9.40 0.31 [0.04, 0.57]        
Shapira 2004        5/22     4/22 15.91 0.05 [-0.19, 0.28]       
Subtotal (95% CI)                  35 25.32 0.14 [-0.04, 0.33]
Total events: 9 (Antipsychotic), 4 (Placebo)
Test for heterogeneity: Chi²= 2.15, df = 1 (P = 0.14), I²= 53.5%
Test for overall effect: Z = 1.53 (P = 0.13)

04 quetiapine
Denys 2004          8/20     2/20 14.47 0.30 [0.05, 0.55]        
Carey 2005          8/20     7/21 14.82 0.07 [-0.23, 0.36]       
Fineberg 2005 1/11     0/10 7.58 0.09 [-0.13, 0.31]       
Subtotal (95% CI)                  51 36.87 0.16 [0.00, 0.33]
Total events: 17 (Antipsychotic), 9 (Placebo)
Test for heterogeneity: Chi²= 1.95, df = 2 (P = 0.38), I²= 0%
Test for overall effect: Z = 1.97 (P = 0.05)

Total (95% CI)                 135 100.00 0.22 [0.12, 0.31]
Total events: 46 (Antipsychotic), 15 (Placebo)
Test for heterogeneity: Chi²= 7.35, df = 8 (P = 0.50), I²= 0%
Test for overall effect: Z = 4.52 (P < 0.00001)

-1 -0.5 0 0.5 1

Favors Placebo Favors Antipsychotic

17

40

35

51

143

Figure 2 Stratification by antipsychotic agent utilized. A forest plot comparing absolute risk difference (ARD) between
proportion of treatment responders in the antipsychotic augmentation and placebo group in individual treatment studies and
cumulative meta-analysis as stratified by antipsychotic agent utilized. Treatment response is characterized by a greater than a
35% reduction in Y-BOCS rating from baseline at the end of augmentation. A positive ARD favors antipsychotic
augmentation. There have not been a sufficient number of studies to definitively compare the relative efficacy of each agent.
However, quetiapine and olanzapine appear to be less efficacious than the other agents, including haloperidol and
risperidone.
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treatment with at least one additional agent before
enrollment in this study.

There was no evidence suggesting a treatment effect
of antipsychotic augmentation in OCD patients who
received less than 12 weeks of maximal SRI treat-
ment. The ARD of a treatment response in the group
of OCD patients receiving less than 12 weeks of
maximal SRI monotherapy was 0.06 (95% CI: �0.13,
0.24) (Figure 4). This lack of efficacy was attributable
to the high rate of treatment response to continued
SRI monotherapy among these subjects (25.6%) as
compared to 4.3% in those receiving maximal SRI
monotherapy for 12 weeks or greater.

Proportion of treatment responders and comorbid tic
disorder
All nine studies involving 278 contributed to the
analysis, with five studies39,43–46 including OCD
subjects with comorbid tic disorders. McDougle
et al.44 reported a significantly increased rate of
response to antipsychotic augmentation in the OCD
patients with comorbid tics compared to those with-
out. None of the four subsequent studies were able to
confirm this study owing to small sample sizes. The
results from the Hollander et al. trial were excluded

from meta-analysis because all three of the subjects
with comorbid tic disorders were randomized to the
antipsychotic augmentation group (one of three
responded) and thus it was impossible to calculate
ARD and weighted mean difference.

In our meta-analysis, OCD patients with comorbid
tic disorders appeared to demonstrate a favorable
response as compared to OCD patients without
comorbid tics. The ARD for treatment-resistant OCD
patients with comorbid tics was 0.43 (95% CI: 0.19,
0.68), making the NNT in this subpopulation 2.3 (95%
CI: 1.5, 5.2). Among OCD patients without comorbid
tics, the NNT was 5.9 (ARD = 0.17 (95% CI: 0.07,
0.27)). The forest plot of this subgroup comparison is
shown in Figure 5.

Proportion of treatment responders and comorbid
depression symptoms
Out of the nine included trials in this systematic
review, only Denys et al.40 and McDougle et al.45

reported mean change in HAM-D score before and
after augmentation in both the antipsychotic and
placebo augmentation groups. Both Denys et al.40 (6.8
point decline in antipsychotic augmentation group
compared to 2.6 in the placebo group) and McDougle

Study Antipsychotic Placebo RD (fixed) Weight RD (fixed)
or sub-category n/N n/N 95% CI % 95% CI

02 Greater than or equal to 4 weeks but less than 6
McDougle 1994       5/17     0/17 12.30 0.29 [0.07, 0.52]        

Subtotal (95% CI )                  17 12.30 0.29 [0.07, 0.52]
Total events: 5 (Antipsychotic), 0 (Placebo)
Test for heterogeneity: not applicable
Test for overall effect: Z = 2.55 (P = 0.01)

03 Greater than or equal to 6 weeks but less than 8
McDougle 2000       7/20     0/16 12.86 0.35 [0.13, 0.57]        
Bystritsky 2004     4/13     0/13 9.40 0.31 [0.04, 0.57]        
Shapira 2004        5/22     4/22 15.91 0.05 [-0.19, 0.28]       
Carey 2005          8/20     7/21 14.82 0.07 [-0.23, 0.36]       

Subtotal (95% CI )                  72 53.00 0.17 [0.04, 0.30]
Total events: 24 (Antipsychotic), 11 (Placebo)
Test for heterogeneity: Chi²= 5.11, df = 3 (P = 0.16), I²= 41.3%
Test for overall effect: Z = 2.54 (P = 0.01)

04 Greater than or equal to 8 weeks but less than 12
Hollander 2003      3/10    0/6 5.43 0.30 [-0.03, 0.63]       
Denys 2004          8/20     2/20 14.47 0.30 [0.05, 0.55]        

Subtotal (95% CI)                 26 19.89 0.30 [0.09, 0.51]
Total events: 11 (Antipsychotic), 2 (Placebo)
Test for heterogeneity: Chi²= 1.86E-31, df = 1 (P = 1.00), I²= 0%
Test for overall effect: Z = 2.79 (P = 0.005)

05 Greater than or equal to 12 weeks
Erzegovesi 2005     5/10     2/10 7.23 0.30 [-0.10, 0.70]       
Fineberg 2005       1/11     0/10 7.58 0.09 [-0.13, 0.31]       

Subtotal (95% CI)                  20 14.81 0.19 [-0.04, 0.42]
Total events: 6 (Antipsychotic), 2 (Placebo)
Test for heterogeneity: Chi²= 1.08, df = 1 (P = 0.30), I²= 7.2%
Test for overall effect: Z = 1.64 (P = 0.10)

Total (95% CI)                 135 100.00 0.22 [0.12, 0.31]
Total events: 46 (Antipsychotic), 15 (Placebo)
Test for heterogeneity: Chi²= 7.35, df = 8 (P = 0.50), I²= 0%
Test for overall effect: Z = 4.52 (P < 0.00001)
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Figure 3 Stratification by duration of antipsychotic augmentation. A forest plot comparing absolute risk difference (ARD)
between proportion of treatment responders in the antipsychotic augmentation and placebo group in individual treatment
studies, and cumulative meta-analysis as stratified by length antipsychotic augmentation was followed. Treatment response
is characterized by a greater than a 35% reduction in Y-BOCS rating from baseline at the end of augmentation. A positive
ARD favors antipsychotic augmentation.
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et al.45 (4.1 point decline in antipsychotic augmenta-
tion group compared to 3.0 point increase in the
placebo group) reported significant improvements in
HAM-D scores from antipsychotic augmentation.
Four of the remaining studies reported no significant
change in HAM-D ratings in the antipsychotic
augmentation versus placebo groups, although no
data were available from these studies.38,41,43,44 The
remaining studies did not report HAM-D as an
outcome measure.39,42,46 No meta-analysis was per-
formed on the available data as the missing data were
not missing at random, that is, there was a bias toward
presenting actual numeric data for changes in HAM-D
score within individual studies when these results
were significant.

Proportion of treatment drop-outs in antipsychotic
versus placebo augmentation groups

All nine studies including 278 total subjects con-
tributed to this analysis. There was no difference in
the number of drop-outs in the antipsychotic aug-
mentation versus placebo augmentation arms of
included randomized-control clinical trials
(ARD = 0.01, 95% CI: �0.06, 0.08). There were 14
drop-outs (out of 143 subjects) in the antipsychotic
augmentation arm and 11 drop-outs (out of 135
subjects) in the placebo augmentation arm. More than
half (N = 6) of the placebo augmentation drop-outs
were contributed by one study.37

Proportion of subjects reporting sedation in
antipsychotic versus placebo augmentation groups
Only four of the nine included studies reported on
rates of sedation in both the antipsychotic versus
placebo augmentation group.39,40,43,45 Three of these
studies reported a significant increased risk of
sedation in the antipsychotic versus placebo aug-
mentation groups (McDougle et al.45 (risperidone) –
ARD = 0.35, 95% CI: 0.06, 0.64; Carey et al.
(quetiapine) – ARD = 0.42, 95% CI: 0.14, 0.69;
and Denys et al. (quetiapine) – ARD = 0.60, 95%
CI: 0.37, 0.83). The fourth demonstrated a borderline
significant result (Hollander et al. (risperidone) –
ARD = 0.30, 95% CI: �0.03, 0.63). Of the five remain-
ing studies, two studies, Fineberg et al. (eight of 11)
and Erzegovesi et al. (seven of 20), mentioned
sedation rates in the antipsychotic augmentation
group only. As all of these published studies included
a paragraph documenting examining side-effect pro-
file, it was judged that missing results in the literature
were not missing at random. This was because there
was a proper publication bias to report only signifi-
cantly different side-effect results in the literature.
For this reason, a meta-analysis was not conducted on
this outcome measure.

Proportion of subjects reporting increased appetite in
antipsychotic versus placebo augmentation groups
Only three of eight included studies reported rates of
increased appetite reported by subjects in the anti-

Study Antipsychotic Placebo RD (fixed) Weight RD (fixed)
or sub-category n/N n/N 95% CI % 95% CI

01 Tics
McDougle 1994       5/8    0/7 5.47 0.63 [0.27, 0.98]        
McDougle 2000       2/6    0/5 4.00 0.33 [-0.08, 0.75]       
Shapira 2004        3/5    0/4 3.26 0.60 [0.13, 1.07]        
Carey 2005          2/6    1/5 4.00 0.13 [-0.38, 0.65]       
Subtotal (95% CI)                 21 16.72 0.43 [0.19, 0.68]
Total events: 12 (Antipsychotic), 1 (Placebo)
Test for heterogeneity: Chi²= 3.09, df = 3 (P = 0.38), I²= 2.9%
Test for overall effect: Z = 3.47 (P = 0.0005)

02 No tics
McDougle 1994       0/9     0/10 6.94 0.00 [-0.18, 0.18]       
McDougle 2000       5/14     0/11 9.03 0.36 [0.09, 0.63]        
Hollander 2003      2/7    0/6 4.73 0.29 [-0.09, 0.66]       
Bystritsky 2004     4/13     0/13 9.52 0.31 [0.04, 0.57]        
Denys 2004          8/20     2/20 14.65 0.30 [0.05, 0.55]        
Shapira 2004        2/17     4/18 12.81 -0.10 [-0.35, 0.14]       
Carey 2005          6/14     6/16 10.94 0.05 [-0.30, 0.40]       
Erzegovesi 2005     5/10     2/10 7.33 0.30 [-0.10, 0.70]       
Fineberg 2005       1/10     0/10 7.33 0.10 [-0.14, 0.34]       
Subtotal (95% CI)                 114 83.28 0.17 [0.07, 0.27]
Total events: 33 (Antipsychotic), 14 (Placebo)
Test for heterogeneity: Chi²= 13.57, df = 8 (P = 0.09), I²= 41.1%
Test for overall effect: Z = 3.28 (P = 0.001)

Total (95% CI)                 135 100.00 0.21 [0.12, 0.31]
Total events: 45 (Antipsychotic), 15 (Placebo)
Test for heterogeneity: Chi²= 23.70, df = 12 (P = 0.02), I²= 49.4%
Test for overall effect: Z = 4.47 (P < 0.00001)
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Figure 4 Stratification by minimum length of maximal dose serotonin reuptake inhibitor (SRI) monotherapy before
augmentation. A forest plot comparing absolute risk difference (ARD) between proportion of treatment responders in the
antipsychotic augmentation and placebo group in individual treatment studies and cumulative meta-analysis as stratified by
length of maximal dose SRI monotherapy before augmentation. Treatment response is characterized by a greater than a 35%
reduction in Y-BOCS rating from baseline at the end of augmentation. A positive ARD favors antipsychotic augmentation.
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psychotic augmentation and placebo groups.39,40,45

Denys et al. (quetiapine) reported a significant rate of
increased appetite in the antipsychotic augmentation
versus the placebo group (ARD = 0.20, 95% CI: 0.01,
0.39). McDougle et al.45 reported a higher but non-
significant rate of increased appetite in the antipsy-
chotic augmentation than in the placebo group
(ARD = 0.11, 95% CI: �0.16, 0.39). Carey et al. reported
a lower rate of increased appetite in the antipsychotic
augmentation group than in placebo (ARD =�0.05,
95% CI: �0.20, 0.11). Among the other six studies
included in this review, only Erzegovesi et al. reported
on the rate of increased appetite – three of 10 subjects
in the risperidone augmentation group but did not
report the rate of this side effect in the placebo group.
Shapira et al. reported a higher amount of weight gain
of 2.873.1 kg during the 6-week olanzapine augmenta-
tion phase than 0.571.8 kg in the placebo group, but
did not report rate of increased appetite. Again, as non-
reported results in the literature were judged not to be
missing at random, with a publication bias to report
clinically meaningful differences in side effects, a
meta-analysis was not conducted on these data.

Proportion of extrapyramidal side effects (acute
dystonia, akathisia or restlessness) in the antipsychotic
versus placebo augmentation groups
Only two of nine published studies reported on the
rate of extrapyramidal symptoms – defined as acute
dystonia, akathisia or restlessness – in both the
placebo and antipsychotic augmentation groups.
McDougle et al.45 (risperidone – restlessness, ARD =
�0.08, 95% CI: �0.39, 0.24) reported a decreased rate

of extrapyramidal-like symptoms in the risperidone
augmentation compared to the control group and
Hollander et al. reported observing no extrapyramidal
symptoms in either treatment groups. Of the remain-
ing studies, Fineberg et al. reported a rate of akathisia
of four of 11 subjects in the quetiapine augmentation
group and McDougle et al. reported nine of 31
subjects receiving haloperidol augmentation experi-
enced akathisia (this result included 14 patients who
received open-label haloperidol at the end of the
double-blind phase), but neither study reported rates
in the placebo group. As non-reported results were
believed not to be missing at random from the
literature, no meta-analysis was conducted for this
outcome measure.

Discussion

This systematic review demonstrates that antipsycho-
tic augmentation is an effective treatment interven-
tion for OCD patients who fail to exhibit a treatment
response after 12 weeks of maximal therapy with at
least one SRI agent. The NNT for antipsychotic
augmentation is 4.5 (95% CI: 3.2–7.7) when treatment
response is defined by a 35% decline in Y-BOCS
ratings. Nearly one-third of treatment-refractory OCD
patients exhibited a treatment response to antipsy-
chotic augmentation.

Stratification by specific antipsychotic agent
demonstrated strong evidence of efficacy for haloper-
idol or risperidone augmentation compared to place-
bo augmentation; however, data analysis did not
prove efficacy for quetiapine or olanzapine. Two

Study Antipsychotic Placebo RD (fixed) Weight RD (fixed)
or sub-category n/N n/N 95% CI % 95% CI

01 Maximal Dose SRI Therapy for less than 12 weeks
Shapira 2004        5/22     4/22 15.91 0.05 [-0.19, 0.28]       
Carey 2005          8/20     7/21 14.82 0.07 [-0.23, 0.36]       
Subtotal (95% CI)                 43 30.73 0.06 [-0.13, 0.24]
Total events: 13 (Antipsychotic), 11 (Placebo)
Test for heterogeneity: Chi²= 0.01, df = 1 (P = 0.91), I²= 0%
Test for overall effect: Z = 0.58 (P = 0.56)

02 Maximal Dose SRI Monotherapyfor at least 12 weeks
McDougle1994       5/17     0/17 12.30 0.29 [0.07, 0.52]        
McDougle2000       7/20     0/16 12.86 0.35 [0.13, 0.57]        
Hollander 2003      3/10    0/6 5.43 0.30 [-0.03, 0.63]       
Bystritsky2004     4/13     0/13 9.40 0.31 [0.04, 0.57]        
Denys 2004          8/20     2/20 14.47 0.30 [0.05, 0.55]        
Erzegovesi2005     5/10     2/10 7.23 0.30 [-0.10, 0.70]       
Fineberg 2005       1/11     0/10 7.58 0.09 [-0.13, 0.31]       
Subtotal (95% CI)                 92 69.27 0.29 [0.18, 0.39]
Total events: 33 (Antipsychotic), 4 (Placebo)
Test for heterogeneity: Chi²= 3.30, df = 6 (P = 0.77), I²= 0%
Test for overall effect: Z = 5.29 (P < 0.00001)

Total (95% CI)                 135 100.00 0.22 [0.12, 0.31]
Total events: 46 (Antipsychotic), 15 (Placebo)
Test for heterogeneity: Chi²= 7.35, df = 8 (P = 0.50), I²= 0%
Test for overall effect: Z = 4.52 (P < 0.00001)
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Figure 5 Stratification by the presence or absence of comorbid tic disorder. A forest plot comparing absolute risk difference
(ARD) between proportion of treatment responders in the antipsychotic augmentation and placebo group in individual
treatment studies and cumulative meta-analysis as stratified by the presence or absence of comorbid tic disorder. Treatment
response is characterized by a greater than a 35% reduction in Y-BOCS rating from baseline at the end of augmentation. A
positive ARD favors antipsychotic augmentation.
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possible explanations for the difference in efficacy
between antipsychotic agents seem plausible. First,
haloperidol and risperidone may simply be more
effective augmentation agents for treatment-refractory
OCD than olanzapine or quetiapine. A possible pharma-
cological rationale for this hypothesis could be the
greater D2-dopamine receptor affinity of haloperidol
and risperidone than of other antipsychotic agents.
Another possible explanation for the observed anti-
psychotic medication difference may also be that it is a
product of the study heterogeneity used in evaluating
the efficacy of these agents. For this reason, comparison
between pharmacological agents across different place-
bo-controlled studies is often erroneous. The differ-
ences between the study designs of some trials
comparing different antipsychotic augmentation agents
to placebo could explain the discrepancy in efficacy.
The Shapira et al. study of olanzapine and Carey et al.
study of quetiapine included OCD patients who had
been treated with 8 weeks or less of maximal SRI
monotherapy before augmentation and thus these trials
experienced a much higher response to continued SRI
monotherapy in their placebo augmentation group than
other trials. Additionally, the Bystritsky et al. study of
olanzapine was plagued by a high drop-out rate
compared to other studies. Additional studies of
olanzapine and quetiapine are needed to prove
efficacy as augmentation agents for treatment-refrac-
tory OCD. Head-to-head trials between antipsychotic
augmentation agents (such as the Li et al. trial) are
needed to show which antipsychotic agents are most
effective.47

Stratification by the length of antipsychotic aug-
mentation did not reveal any difference in the number
of treatment responders beyond 4-week duration.
This result suggests that this intervention works
relatively quicker in treating OCD, and patients are
unlikely to improve if they have not responded after 1
month of intervention. On the other hand, stratifica-
tion by length of maximal dose on SRI therapy before
augmentation suggested that there remains a high
treatment response rate even 2–3 months after initia-
tion of SRI agents and that antipsychotic augmenta-
tion should only be implemented after an OCD
patient has failed to respond to maximal dose SRI
monotherapy for a full 3 months.

The subgroup of OCD patients with comorbid tics
(NNT = 2.3) appeared to have a particularly beneficial
response to treatment with antipsychotic augmenta-
tion. Current evidence supports using risperidone or
haloperidol for this sub-population as these medica-
tions have proven efficacy for both Tourette syn-
drome48,49 and antipsychotic augmentation for
treatment refractory OCD.

Antipsychotic agents were generally well tolerated
in these double-blind, placebo-controlled trials with
similar drop-out rates in the antipsychotic augmenta-
tion and placebo groups. The only very pronounced
side effect was that of sedation in the quetiapine-
augmentation studies. It should be noted that the
short follow-up intervals of these studies prevented

the assessment of weight gain, which is another
important side effect of antipsychotic agents.

This systematic review combines nine double-
blind, randomized controlled clinical trials involving
278 subjects in the published literature to demon-
strate that antipsychotic augmentation is a more
effective intervention than placebo for treatment-
refractory OCD at the P < 0.00001 level. There was
also no evidence of publication bias based on the
funnel plot of published data. However, publication
bias in this literature cannot be ruled out. Requiring
pre-registration of clinical trials as a requirement of
acceptance into major psychiatric journals would
help eliminate this potential limitation of further
systematic reviews in the area and add greatly to the
credibility of the current psychiatric drug treatment
literature. Given the strong effect size and statistical
significance of this finding, further research efforts
should be focused on additional crossover studies to
distinguish which antipsychotic augmentation agent
is actually most effective in treating treatment-
refractory OCD, in determination of which types of
OCD patients (i.e., which comorbid conditions and
OCD symptom dimensions predict favorable re-
sponse) and in developing novel treatment interven-
tions for the roughly two-thirds of treatment-
refractory OCD patients who do not respond to
antipsychotic augmentation.
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