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Abstract 
More effective, tolerable interventions for treatment-refractory obsessive-compulsive disorder 
(OCD) are needed. Preliminary findings encourage optimism that methylphenidate augmenta- 
tion may be of benefit in the treatment of OCD. To test modulator methylphenidate (MPH) 
of extended-release formulations (MPH-ER) a safe and effective add-on therapy for refractory 
OCD, a pilot randomized, placebo-controlled, double-blind trial was conducted at an outpa- 
tient, single-center academic setting. Participants included 44 adults with serotonin reuptake 
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extended-release 
formulations 
(MPH-ER); 
Augmentation 

inhibitor (SRI) treatment-refractory OCD and receiving a stable fluvoxamine pharmacotherapy 
with Yale-Brown Obsessive Compulsive Scale (Y-BOCS) scores higher than 20. Data were ana- 
lyzed in the intention-to-treat sample. All subjects were randomized into two parallel groups 
to receive fluvoxamine (250 mg daily) plus MPH-ER (36 mg daily) or fluvoxamine (250 mg daily) 
plus identical placebo tablets under double-blind conditions and followed for 8 weeks. Forty- 
four patients (29 [66%] men), with a mean (SD) age of 24.7 (6) years participated; with a 
mean (SD) duration of episode 5.7 (3) were randomized and forty-one finished the trial. In the 
intention-to-treat analysis, the improvement in the Y-BOCS total score and Y-BOCS obsession 
subscale score was more prominent in the fluvoxamine and MPH-ER group compared with those 
receiving placebo ( P < .001). Additionally, cumulative response rates were higher in the MPH-ER 
vs placebo groups (59% vs 5%; P < .001). MPH-ER was well tolerated; No subjects dropped out 
due to side effects. In summary, combined treatment with MPH-ER demonstrated an enhanced 
clinical rate of response compared to placebo. Further trials should examine MPH-ER efficacy 
in a larger sample 
© 2018 Elsevier B.V. and ECNP. All rights reserved. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Introduction 

Obsessive compulsive disorder (OCD) is characterized by
distressing obsessions (intrusive recurrent thoughts) and
compulsions (repetitive ritualized behavior) that interfere
with normal function ( Association, 2013 ). It affects approx-
imately 1.3% of the population in any given year and up to
2.7% over the course of their lifetime ( Kessler et al., 2012 ).
OCD causes substantial morbidity: 60% of individuals with
moderate OCD and 80% of those with severe OCD report se-
vere role impairment in home management, work, relation-
ships, and social functioning ( Ruscio et al., 2010 ). Also, OCD
causes significant impairments of executive function includ-
ing deficits in a attention ( Benzina et al., 2016 ). 

First-line medications include selective serotonin reup-
take inhibitors (SSRIs) and clomipramine, which are mostly
used in OCD in higher doses than those required to treat de-
pression in order to obtain clinical benefits ( Soomro et al.,
2008 ). Varied individual response rates to SSRIs as well as
the possible benefit of augmentation therapy with other
agents such as antipsychotics further implicate the role
of other neurobiologic factors in pathophysiology of OCD
( Veale et al., 2014 ). However, approximately 30% of pa-
tients receive no meaningful benefit from the best available
treatments, and many of those who are judged to be treat-
ment responders continue to have significant residual symp-
toms. The antipsychotic augmentation is also associated
with a substantial side-effect burden ( Bloch et al., 2006 ).
In extreme cases, profoundly affected patients turn to inva-
sive treatments such as deep brain stimulation ( Greenberg
et al., 2010 ). Also, remission rarely occurs in severe cases.
New treatments are urgently needed. In a recent review,
Koran and Aboujaoude suggested many patients with OCD
who respond partially or not at all to first-line medica-
tions and cognitive behavioral therapy approaches need ad-
ditional treatments necessary, including optional stimulants
treatment ( Koran and Aboujaoude, 2017 ). 

While most first-line pharmacotherapy targets sero-
tonergic modulatory neurotransmission, convergent evi-
dence suggests that dysregulation of the neurotransmitter
dopamine may contribute to the pathophysiology of OCD
( Koo et al., 2010 ). In this regard, dysregulation of the
cortico-striatal-thalamocortical (CSTC) may be a key com-
ponent, as disruption of dopamine transmission has been re-
ported in several studies of patients with OCD ( Denys et al.,
2013; Pauls et al., 2014 ). Additionally, imaging studies sug-
gest the presence of a complex imbalance in the dopamine
system in OCD patients ( Perani et al., 2008; Sesia et al.,
2013 ). 

Methylphenidate of extended-release formulations (MPH-
ER) is a dopamine reuptake inhibitor, and as a stimu-
lant drug, remains the most widely used pharmacological
agent in the treatment of children and adolescents with
attention-deficit/hyperactivity disorder (ADHD) ( Brault and
Lacourse, 2012; Maia et al., 2014 ). The therapeutic ef-
fects of MPH-ER in the treatment of ADHD appear to be
elicited primarily through an inhibition of the presynaptic
dopamine transporter ( Volkow et al., 1999 , 2002a ), with a
minor influence on the noradrenaline transporter. This ac-
tion will amplify neurotransmission by increasing synaptic
cleft residence time of impulse-released dopamine ( Volkow
et al., 2002b ). Alternatively, others have proposed that
dopamine re-uptake inhibition by methylphenidate attenu-
ates dopaminergic tone attenuates dopaminergic tone by in-
creasing stimulation of presynaptic inhibitory autoreceptors
( Seeman and Madras, 2002 ). Preliminary data suggest that
methylphenidate decreased checking compulsion symptoms
which are comorbid with ADHD ( Gurkan et al., 2010 ). In ad-
dition, a case series reports that adjunctive MPH-ER can re-
duce self-reported and objective inattention and hoarding
symptoms ( Rodriguez et al., 2013 ), that may also be of ben-
efit in OCD ( King et al., 2017 ). 

A recent case study reported methylphenidate attenu-
ates dopaminergic tone augmentation in adolescent female
OCD with ADHD. A 15-year-old woman with Y-BOCS score of
24, the patient was treated with 25 mg of methylphenidate,
in addition to sertraline 300 mg daily. After 8 weeks, the
Y-BOCS score of the patient declined to 11, indicating a
promising response to the treatment. And 18 month follow-
up of the patient also showed improvements in OC symp-
toms ( King et al., 2017 ). These findings encourage optimism
that methylphenidate interventions may be of benefit in the
treatment of refractory OCD; however, to the best of our
knowledge, no controlled studies have addressed its efficacy
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n treatment of moderate-to-severe OCD. The aim of the 
resent double-blind, placebo-controlled trial was to assess 
he efficacy as well as tolerability of MPH-ER augmentation 
n treatment of refractory OCD. 

. Methods and materials 

ll study procedures were approved by the Guangdong General Hos-
ital Human Investigations Committee. This trial was registered on 
linicalTrials.gov (identifier: NCT02194075). 

.1. Subjects 

rom October 2013 to December 2016, 248 subjects were screened
y print and internet advertisements, community outreach, and 
hysician referrals. Screening consisted of clinical interview; base- 
ine clinical ratings (as detailed below); physical examination; 
lood chemistries, and electrocardiography. Inclusion criteria were 
 primary DSM-IV diagnosis of OCD, determined by a board-certified
sychiatrist and confirmed using the Structured Clinical Interview 

or DSM-IV Axis I Disorders, Clinician Version (SCID-I-CV). The other
nclusion criteria included treatment with fluvoxamine at a sta- 
le effective dose for ≥ 8 weeks (by patient report); failure of at
east 1 previous adequate-dose SSRI trial (by patient report and/or
ast clinical records); total score ≥ 20 in Yale-Brown Obsessive- 
ompulsive Scale (Y-BOCS); low-dose stable benzodiazepine use 
ere permitted; ongoing psychotherapy of ≥ 12 weeks duration 
analogously to the continuation of stable medication) were per- 
itted to better reflect the therapeutic profile of refractory pa-
ients in clinical practice, but the initiation of new psychotherapy
ere not permitted after initiation of the study. 
After describing the details of the study to interested and eligi-

le subjects, written informed consent was obtained in accordance 
ith the procedures set by the Guangdong General Hospital Insti-
utional Review Board. Exclusion criteria were: prior exposure to 
ethylphenidate; a clinical or SCID-I-CV diagnosis of a psychotic 
isorder; attention deficit hyperactivity disorder (ADHD), autism, 
r substance abuse or dependence within the past 6 months; a his-
ory of a seizure disorder or other major neurologic disease or of
sychosurgery; suicidality or psychiatric instability that made par- 
icipation potentially unsafe, in the evaluating psychiatrist’s judg- 
ent; pregnancy or breastfeeding; any unstable medical condition. 
omorbid unipolar major depressive disorder, anxiety disorders, 
kin picking disorder, hoarding, and tic disorders were permitted. 

.2. Intervention procedures 

his trial was an 8-week, double-blind, randomized, placebo- 
ontrolled trial of adjunctive fixed-doses of MPH-ER to fluvoxamine
nd placebo were dispensed in identical-appearing tablets ther- 
py in OCD. The allocation to parallel groups was determined by
re-randomized codes generated by a computer. Coded treatments 
ere allocated sequentially to subjects in order of their registra-
ion for the trial. During the study, the randomization list was held
ecurely and none of the research personnel, who enrolled, as-
essed, and treated the patients, were aware of the patient as-
ignments until the study was concluded. The use of concomitant
escue medications during the treatment trial was restricted to the
se of alprazolam up to 1.2 mg day. Following evaluation and in-
ormed consent, all subjects were randomized into two parallel 
roups to receive fluvoxamine (250 mg daily) plus placebo or fluvox-
mine (250 mg daily) plus MPH-ER (36 mg daily) under double-blind
onditions. The MPH-ER initial dosage was 18 mg/day for the initial
 weeks of the study followed by 36 mg/day for the rest of the trial
ourse. Biweekly assessments consisted of the Yale-Brown Obses-
ive Compulsive Scale (Y-BOCS) ( Goodman et al., 1989 ), Hamilton
epression Rating Scale (HDRS; 17-item version was used for anal-
sis) ( Hamilton, 1960 ), and Hamilton Anxiety Rating Scale (HARS)
 Hamilton, 1959 ), as well as clinical checks for safety and evalua-
ion of side effects using clinical interview and the Physical Symp-
om Checklist ( Clyde, 1986 ). Response rate was defined as a 25% im-
rovement in Y-BOCS score for partial response and ≥ 35% improve-
ent for full response. 

.3. Safety and side effects assessments 

ital signs and weight were measured at baseline and at each visit
n addition to a 12-lead ECG performed at baseline, and at weeks 4
nd 8, if any cardiac complaints were present. A physical examina-
ion was administered at baseline and week 8, or upon early termi-
ation. Side effects were assessed at baseline and at biweekly as-
essments by clinical interview and the Physical Symptom Checklist.
he adverse effects checklist was a 25-item questionnaire covering
 broad range of complaints. 

.4. Statistical analysis 

ccording to the pilot randomized placebo-controlled design, the
ample size was calculated to allow a detection of 30% difference
n improvement between methylphenidate and placebo group. Un- 
er the assumption of a significant level of 0.05 with a power of
.80, a minimal sample size of 34 with 17 subjects in both groups
as determined. Estimating a drop-out rate of 20%, we decided
o recruit 22 participants for each group. SPSS software version
0.0 (IBM SPSS, IBM Corp, Armonk, NY) was used to complete the
nalysis. Safety analyses were performed using descriptive statis-
ics and frequency distribution of dropouts. Demographic and clini-
al characteristics between the two groups were compared using T
est (for continuous variables), chi-squared test or Fisher’s exact
est (for categorical variables). All outcome results used Intent-
o-Treat (ITT) analyses. Continuous YBOCS scores were analyzed
sing a mixed effects model and simple effect analysis (2-tailed,
= 0.05). The primary outcomes included improvement in Y-BOCS
core and the clinical response rate. Response rate was defined as
 25% improvement in Y-BOCS score for partial response and ≥ 35%
mprovement for full response. 
The secondary outcome measures, including change in ob- 

essions (Y-BOCS-obsessions), change in compulsions (Y-BOCS- 
ompulsions), change in HDRS, change in HARS, and adverse side
ffects, were also analyzed using mixed effects models, with treat-
ent group, time, and time × treatment group as predictors. 

. Results 

.1. Subject 

he recruitment and flow of subjects is summarized in the
ONSORT diagram in Fig. 1 . The most common reasons for
onparticipation were insufficient refractoriness (especially 
nderdosing of fluvoxamine), unstable medication, and un- 
illingness to participate in a blinded study. Forty four sub-
ects with treatment-refractory OCD were consented. Two 
arly dropouts occurred in the MPH-ER group and were in-
luded in analysis. One occurred at week 2 after randomiza-
ion (due to interference by his symptoms that made attend-
ng regular appointments difficult) and the second occurred 
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Fig. 1 Patient Recruitment, Randomization, and Flow in Pilot Study (MPH-ER = methylphenidate of extended-release formula- 
tions). 

Table 1 Comparison of baseline clinical and demographic characteristics between the two treatment groups. 

Variable MPH-ER( n = 22) Placebo( n = 22) p- value 

Mean SD Mean SD 

Age, (y) 26.2 6.2 25.2 6.6 .63 
Sex,(n) 
Male,(n) 16 13 
Female,(n) 6 9 .34 
Education, (y) 13.1 2.5 14.2 2.3 .14 
Onset age,(y) 17.9 4.4 20.1 5.9 .17 
Duration of episode (y) 6.3 4.2 5.0 2.8 .23 
Chronic course > 7(y),n(%) 8 (37) 5 (23) .56 
MDD, n(%) 4 (18) 3 (14) 
GAD, n(%) 1(5) 1(5) 
Tics, n(%) 1(5) 0 
SPD, n(%) 0 2 (9) 
Y-BOCS baseline score 23.9 3.2 25.0 3.3 .25 
Obsessions 12.7 2.8 12.7 2.3 .95 
Compulsions 11.5 2.6 12.3 3.5 .44 
HDRS baseline score 12.4 5.0 12.9 5.1 .75 
HARS baseline score 15.4 6.8 13.7 5.7 .38 

Abbreviations: MPH-ER = methylphenidate of extended-release formulations, HARS = Hamilton Anxiety Rating Scale, HDRS = 17-item 

Hamilton Depression Rating Scale, Y-BOCS = Yale-Brown Obsessive Compulsive Scale, MDD = Major Depressive Disorder, GAD = Generalized 
Anxiety Disorder, Tics = Tic Disorder, SPD = Skin Picking Disorder, SD = Standard Deviation. 

 

 

 

 

 

 

 

at week 4 (who could not attend the biweekly clinic ap-
pointments because of travel). One patient dropped out of
the placebo group at week 4 (due to a protocol violation; he
stopped taking his medications for a period of several days).
Concomitant comorbidities, age, gender, age of onset, and

other characteristics are summarized in Table 1 . 

 

3.2. Primary outcomes 

3.2.1. Analyses of change in Y-BOCS scores over time 

The baseline Y-BOCS total scores did not differ signifi-
cantly between the two groups ( t = −1.16, p = .25).The
mixed effects model, using time and treatment group as
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Table 2 Comparison of change scores in mixed-model statistical analyses between the two treatment groups. 

Variable MPH-ER ( n = 22) Placebo ( n = 22) Time Treatment Time ×Treatment 

F p F p F p 

Y-BOCS 
Baseline 23.9 3.2 25.0 3.3 
8 week 17.2 3.4 23.1 3.6 10.1 < .001 83.0 < .001 4.1 .003 

Y-BOCS-obsessions 
Baseline 12.7 2.8 12.7 2.3 
8 week 7.2 3.1 12.9 3.4 8.1 < .001 68. 8 < .001 11.2 < .001 

Y-BOCS-compulsions 
Baseline 11.5 2.6 12.3 3.5 
8 week 9.9 3.7 10.5 3.6 2.3 .061 12.9 < .001 .9 .449 

HDRS 
Baseline 12.4 5.0 12.9 5.1 
8 week 6.3 2.9 11.0 5.8 5.5 < .001 13.9 < .001 1.2 .322 

HARS 
Baseline 15.4 6.8 13.7 5.7 
8 week 11.1 5.2 16.1 5.2 .5 .712 3.9 .048 2.9 .023 

Note: Y-BOCS = Yale-Brown Obsessive Compulsive Scale, HDRS = 17-item Hamilton Depression Rating Scale, HARS = Hamilton Anxiety Rating 
Scale, MPH-ER = methylphenidate of extended-release formulations. 
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ategorical effects, indicated that there was a statistically 
ignificant difference in a main effect of group, time, and 
ime × treatment group interaction between the two groups 
n change in Y-BOCS scores from baseline to study end 
 Table 2 ). Simple effect analysis revealed that from the
econd week, the MPH-ER + fluvoxamine group showed a 
ignificant decrease in Y-BOCS scores compared to MPH- 
R + placebo ( F = 8.16, p = .005); Adjustment for gender
nd age, or onset age did not change the results. Change
n Y-BOCS scores over time for the two treatment groups is
raphically depicted in Table 2 and Fig. 2 A. 

.2.2. Rate of change in response 

t week 8, there were 8 of 22 (36.4%) partial responders
n the MPH-ER group by the a priori definition of a 25%
mprovement from baseline Y-BOCS (using last observation 
arried forward for dropouts) and 1 of 22 (4.6%) partial re-
ponders in the placebo group. This difference approached 
tatistical significance in the overall sample ( χ2 

1 = 5.03, 
 = .025). By a more stringent criterion for full response of
5% improvement from baseline, there were 5 responders 
22.7%) in the MPH-ER group and 0 in the placebo group met
ull response criteria at study end. Examination of the 13 
esponders in MPH-ER group (by the 25% improvement crite- 
ion) did not reveal obvious clinical correlates of responder 
tatus. 

.3. Secondary outcomes 

.3.1. Y-BOCS obsession subscale score 

he baseline Y-BOCS obsession subscale score did not differ 
ignificantly between the two groups ( t = −0.19, p = .85).
he mixed effects model showed the effect of group, time
nd time × treatment group interaction significant differ- 
nce between the two groups in Y-BOCS obsession subscale 
core from baseline to study end ( Table 2 ). After 4 weeks,
he MPH-ER + fluvoxamine group showed a significant de-
rease in Y-BOCS obsession subscale scores compared to 
PH-ER + placebo group ( F = 10.45, p = .001); Change in Y-
OCS obsession subscale scores over time for the two treat-
ent groups is graphically depicted in Fig. 2 B. 

.3.2. Y-BOCS compulsion subscale score 

he baseline Y-BOCS compulsion subscale scores did not 
iffer significantly between the two groups( t = −1.037,
 = .31). In a mixed model analysis, changes in Y-BOCS
ompulsion subscale scores showed a main effect of treat-
ent between-group differences (main effect of treatment 
enue, F (1,210) = 12.98, P < .001), but no effects of time or
nteractions in the compulsion subscale ( Fig. 2 C). 

.3.3. Depression and anxiety scores 
epression and anxiety scores were low to moderate 
t baseline and showed substantial change across the 8
eeks of treatment. The HDRS decreased in both placebo-
nd MPH-ER- treated groups, though a statistically sig- 
ificant difference existed between groups. There were 
ignificant main effects of treatment and time on HDRS
cores (main effect of treatment venue, F (1,210) = 13.92,
 < .001; time venue, F (1,210) = 5.5, P < .001). Changes in
ARS scores also showed between-group differences on sig- 
ificant main effect of treatment and time × group inter-
ction. After 6 weeks, The time × treatment interaction 
pproached significance ( F = 4.71, P = .031). At end point,
he MPH-ER + fluvoxamine group shows a significantly de-
rease in HARS scores compared to MPH-ER + placebo group
 F = 8.27, p = .004). The change in the severity of anxi-
ty in OCD presented in Table 2 . And the improvement
n comorbid anxiety symptoms was positively correlated 
ith the improvement in OCD symptoms after controlling 
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Fig. 2 Y-BOCS total scores, Y-BOCS obsession scores and YBOCS compulsion scores by treatment condition over the 8-week period. 
Changes shown in Y-BOCS total scores (A),Y-BOCS obsession scores (B) and Y-BOCS compulsion scores (C) by treatment condition over 
the 8-week period. Error bars indicate SE. 
Abbreviation: MPH-ER = methylphenidate of extended-release formulations; Y-BOCS = Yale-Brown Obsessive Compulsive Scale. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the gender, age and age of onset (HARS, n = 22, r = 0.495,
P = .031). 

3.3.4. Safety and side effects 
Overall, MPH-ER was well tolerated. No subjects dropped
out due to physical side effects. Two measured symptoms
were more frequent in MPH-ER-treated patients: palpita-
tions (3 MPH-ER vs 1 placebo) and headaches (2 MPH-ER
vs 0 placebo). One subject in MPH-ER group felt signifi-
cant palpitations in the first week, but did not exceed the
normal heart rate. The pounding heartbeat dissipated in
a week, and there was no recurrence. A second subject
with depression, and a history of headache from a work-
related accident was assigned to the MPH-ER group. He
had moderate headaches persisted throughout the study pe-
riod, though the subject chose not to drop out before study
completion. In contrast, many measured physical symp-
toms were reported more frequently in placebo-treated
than in MPH-ER-treated patients (e.g., constipation: 3 MPH-
ER vs 4 placebo; poor memory: 1 MPH-ER vs 5 placebo;
insomnia: 1 MPH-ER vs 2 placebo), and many others did
not differ between groups. There were no nervous system
side effects and disturbance of consciousness, by clinical

criteria. 
4. Discussion 

Our study is the first randomized, double-blind, placebo-
controlled trial aimed to explore the possible efficacy of
MPH-ER as an augmentation therapy compared to fluvoxam-
ine monotherapy in treatment of patients with established
refractory OCD. The object of the study was to test the hy-
pothesis that MPH-ER augmentation of fluvoxamine treat-
ment is well tolerated and may be proposed as an effec-
tive therapeutic strategy to improve outcome in OCD. Pa-
tients in both groups were followed for 8 weeks, and their
response to treatment was evaluated using the Y-BOCS. Our
results showed a significant reduction in total Y-BOCS and its
obsession subscale scores of patients in the MPH-ER group,
compared to the control group, during the course of trial.
This improvement occurred in the earlier stage of the MPH-
ER therapy. The patients’ obsessions symptoms considerably
improved, which may be attributed to the MPH-ER augmen-
tation leading to dopaminergic and noradrenergic activation
of frontal cortical structures ( Brem et al., 2014 ). This, in
turn, may have led to patients being better able to iden-
tify dysfunctional obsessional beliefs, and apply set-shifting
strategies that reduce focus on obsessional content. As com-
pulsive behavior often results from obsessional beliefs, the
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esponse to compulsions may be later than the improve- 
ent of obsessions, requiring longer period of follow up, 
nd improve learning associated with exposure-based ap- 
roaches. This controlled study also showed that anxiety 
cores improved along with those of total Y-BOCS and ob-
ession versus comparison groups. We did not find group dif-
erences in other clinical measures or side effects. Overall, 
e observed a significant and clinically meaningful treat- 
ent effect (versus a placebo) with MPH-ER, as evidenced 
y change in the Y-BOCS total score, Y-BOCS obsession score 
nd compulsion score. 
To date, a very limited number of studies have sug- 

ested stimulants might be especially useful in OCD pa- 
ients. A double-blind study reported an improvement with 
 -amphetamine or caffeine augmentation in treatment- 
esistant OCD patients. At the end of week 1, 6 of 12
 -amphetamine subjects (50%) and 7 of 12 caffeine sub- 
ects (58%) were responders. At week 5, the responders’ 
ean Y-BOCS score decreases were, for the D -amphetamine 
roup, 48% (range, 20 −80%); and, for the caffeine group,
5% (range, 27 −89%) ( Koran et al., 2009 ). Our findings on
CD outcomes are generally consistent with the literature, 
s they suggest that OCD symptoms fast improve with stim-
lants treatment ( King et al., 2017; Koran and Aboujaoude,
017 ). This potentially gives guidance to the clinicians on 
he use of MPH-ER to achieve faster response in adult OCD
atients, but it is hard to draw conclusions about remission 
ates over a longer period of time based on our findings. 
The literature also suggests that methylphenidate is ef- 

ective in relieving depression with the rapid onset of re-
ponse within 4 weeks or earlier ( Buhagiar and Cassar, 2007;
avretsky et al., 2006 , 2015 ). The findings on depressive
ymptoms outcomes in the present study are not markedly 
ifferent. Our results also showed that with MPH-ER treat- 
ent anxiety may decrease along with the coresymptoms 
f OCD. It is noteworthy that the significant decrease in 
nxiety scores occurred not within the first 4 weeks but
ater in the treatment. Since the improvement in comor- 
id anxiety symptoms was correlated with the improvement 
n OCD symptoms, we considered that reductions in anxiety 
ymptoms were not an independent factor for the outcome. 
nother possibility is that decreases in anxiety symptoms 
ight also reflect the improvement with MPH-ER in social, 
cademic, and behavioral areas, which is an impaired as- 
ect of OCD, as some of the authors reported in adult stud-
es with OCD ( Nakao et al., 2014; Pauls et al., 2014 ). 
There are several limitations of our study. Firstly, due to

he limited duration of follow up, this potentially gives guid-
nce to clinicians on the use of MPH-ER to achieve faster
esponse in OCD adults, but does not answer how remission 
ates might vary over time compared to fluvoxamine and 
lacebo. Future studies of MPH-ER augmentation should sys- 
ematically explore longer periods of treatment. Secondly, 
he age at onset of OCD in our sample included over 20 years
nd under 20 years (see Table 1 ), although such retrospec-
ive numbers are prone to recall bias. It is increasingly ap-
reciated that childhood-onset and adult-onset OCD may be 
enetically and etiologically distinct ( van Grootheest et al., 
005 ). It may be that certain treatments will prove to be
ore efficacious in one or the other of these populations.
ue to the small size of our sample and the imprecision of
etrospective report of symptom onset, a stratified analysis 
ased on onset was not possible in our sample; this should
e addressed in future studies. Additionally, due to the use
f methylphenidate, we excluded subjects with prior his- 
ory of substance abuse and attention deficit hyperactivity 
isorder that may limit generalizability of the results. 

. Conclusion 

ur study is the first comprehensive and well-controlled 
tudy to address the MPH-ER augmentation potential to en-
ance OCD clinical outcomes. The evidence shows that the
ombination of fluvoxamine and MPH-ER has a higher and
aster response rates than fluvoxamine plus placebo, while 
o additional adverse events was found with combination 
reatment. The improved efficacy of combined treatment 
as significant clinical implication for refractory OCD and 
his encourages more research and clinical trials. 
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