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Obsessive-compulsive disorder (OCD) 
is a chronic, debilitating neuropsy-
chiatric disorder that affects 1% to 

3% of the population worldwide.1,2 Together, 
serotonin reuptake inhibitors (SRIs) and 
cognitive-behavior therapy (CBT) are con-
sidered the first-line treatment for OCD.3 
In children and adults, CBT is considered 
at least as effective as pharmacotherapy.4 

Despite being an effective treatment, CBT 
continues to have barriers to its widespread 
use, including limited availability of trained 
CBT therapists, delayed clinical response, 
and high costs.5

Only approximately one-half of patients 
with OCD respond to SRI therapy, and a 
considerable percentage (30% to 40%) show 
significant residual symptoms even after 
multiple trials of SRIs.6-8 In addition, SRIs 
may have adverse effects (eg, sexual dysfunc-
tion, gastrointestinal symptoms) that impair 
patient adherence to these medications.9 
Therefore, finding better treatment options is 
important for managing patients with OCD.

Augmentation strategies are recom-
mended for patients who show partial 
response to SRI treatment or poor response 
to multiple SRIs. Augmentation typically 
includes incorporating additional medica-
tions with the primary drug with the goal 
of boosting the therapeutic efficacy of the 
primary drug. Typically, these additional 
medications have different mechanisms of 
action. However, there are no large-scale 
randomized controlled trials (RCTs) to 
inform treatment augmentation after first-
line treatments for OCD produce subopti-
mal outcomes. The available evidence is 

predominantly based on small-scale RCTs, 
open-label trials, and case series. 

In this article, we review the evidence for 
treatment augmentation strategies for OCD 
and summarize 8 studies that show promis-
ing results (Table,10-17 page 41). We focus only 
on pharmacologic agents and do not include 
other biological interventions, such as repeti-
tive transcranial magnetic stimulation over 
supplementary motor area, ablative neuro-
surgery, or deep brain stimulation.

1. Naderi S, Faghih H , Aqamolaei A, et al. 
Amantadine as adjuvant therapy in the  
treatment of moderate to severe obsessive- 
compulsive disorder: a double-blind random-
ized trial with placebo control. Psychiatry Clin 
Neurosci. 2019;73(4):169-174. doi:10.1111/
pcn.12803

Numerous studies support the role of gluta-
mate dysregulation in the pathophysiology 
of OCD. Cortico-striato-thalamo-cortical 
(CSTC) abnormalities play a major role in the 
pathophysiology of OCD as suggested by 
neuroimaging research studies that indicate 
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glutamate is the fundamental neurotransmit-
ter of the CSTC circuit. Dysregulation of glu-
tamatergic signaling within this circuit has 
been linked to OCD. Patients with OCD have 
been found to have an increase of glutamate 
in the CSF. As a result, medications that affect 
glutamate levels can be used to treat patients 
with OCD who do not respond to first-line 
agents. In patients already taking SRIs, aug-
mentation of glutamate-modulating medi-
cations can reduce OCD symptoms. As an 
uncompetitive antagonist of the N-methyl-
d-aspartate (NMDA)-type glutamate recep-
tor, amantadine has been proposed as 1 of  
these medications.

Naderi et al10 evaluated amantadine as 
augmentative therapy to fluvoxamine for 
treating patients with moderate to severe 
OCD.

Study design
•	This 12-week, randomized, double-

blind, placebo-controlled trial evaluated 
the efficacy and safety of amantadine as 
an augmentative agent to fluvoxamine in 
106 patients age 18 to 60 with moderate to 
severe OCD.

•	Participants met DSM-5 criteria for 
OCD and had a Yale-Brown Obsessive 
Compulsive Scale (Y-BOCS) score >21. 
Participants were excluded if they had any 
substance dependence; an IQ <70; any other 
Axis I mental disorder; any serious cardiac, 
renal, or hepatic disease; had received psy-
chotropic medications during the last 6 
weeks, were pregnant or breastfeeding, or 
had rising liver transaminases to 3 times the 
upper limit of normal or higher.

•	Participants received fluvoxamine 100 
mg twice daily plus amantadine 100 mg/d, 
or fluvoxamine 100 mg twice daily plus pla-
cebo. All patients received fluvoxamine 100 
mg/d for 28 days followed by 200 mg/d for 
the remainder of the trial.

•	The primary outcome measure was 
difference in Y-BOCS total scores between 
the amantadine and placebo groups. The 
secondary outcome was the difference in 
Y-BOCS obsession and compulsion sub-
scale scores.

Outcomes
•	Patients who received amantadine 

augmentation experienced a significant 
reduction in Y-BOCS total score (P < .001) 
and obsession subscale score (P < .01).

•	The amantadine group showed good 
tolerability and safety. There were no clini-
cally significant adverse effects.

Conclusion
•	Amantadine is an effective adjuvant to 

fluvoxamine for reducing OCD symptoms.

2. Sharafkhah M, Aghakarim Alamdar M, 
Massoudifar A, et al. Comparing the effi-
cacy of ondansetron and granisetron 
augmentation in treatment-resistant  
obsessive-compulsive disorder: a random-
ized double-blind placebo-controlled study. 
Int Clin Psychopharmacol. 2019;34(5):222-
233. doi:10.1097/YIC.0000000000000267

Although selective serotonin reuptake 
inhibitors (SSRIs) are considered a first-
line treatment when teamed with CBT 
and antipsychotic augmentation, symp-
tom resolution is not always achieved, and 
treatment resistance is a common problem. 
Sharafkhah et al11 compared the efficacy of 
ondansetron and granisetron augmentation 
specifically for patients with treatment-
resistant OCD.

Study design
•	In this 18-week, randomized, double- 

blind, placebo-controlled study, 135 
patients with treatment-resistant OCD 
who were previously treated with a com-
bination of an SSRI and an antipsychotic 
received augmentation with ondanse-
tron (n = 45, 4 mg/d), granisetron (n = 45,  
2 mg/d), or placebo.

•	Patients were rated using Y-BOCS 
every 2 weeks during phase I (interven-
tion period), which lasted 14 weeks. After 
completing the intervention, patients were 
followed for 4 more weeks during phase II 
(discontinuation period).

•	The aim of this study was to deter-
mine the safety, efficacy, and tolerability of 
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ondansetron vs granisetron as augmenta-
tion for patients with treatment-resistant 
OCD. A secondary aim was to determine 
the rate of relapse of OCD symptoms 
after discontinuing ondansetron as com-
pared with granisetron at 4 weeks after 
intervention.

Outcomes
•	At Week 14, the reductions in Y-BOCS 

scores in the ondansetron, granisetron, 
and placebo groups were 41.5%, 39.7%, 

and 15.2%, respectively (P = .001). The 
reduction in Y-BOCS score in the ondan-
setron and granisetron groups was signifi-
cantly greater than placebo at all phase I 
visits.

•	Complete response was higher in the 
ondansetron group compared with the 
granisetron group (P = .041).

•	Y-BOCS scores increased in both the 
ondansetron and granisetron groups during 
the discontinuation phase, but OCD symp-
toms were not significantly exacerbated.

Table

Augmentation strategies in the pharmacologic treatment  
of obsessive-compulsive disorder: 8 studies
Study Design Outcomes

Naderi et al10 12-week, double-blind trial. 106 adults age 18 to 60 
with moderate to severe OCD were randomized to 
fluvoxamine plus amantadine or fluvoxamine plus 
placebo

Patients who received amantadine augmentation 
experienced a significant reduction in Y-BOCS  
total score (P < .001) and obsession subscale score 
(P < .01)

Sharafkhah et al11 18-week, double-blind study. 135 patients with 
treatment-resistant OCD who were previously treated 
with a combination of an SSRI and an antipsychotic 
were randomized to augmentation with ondansetron 
(4 mg/d), granisetron (2 mg/d), or placebo

At Week 14, Y-BOCS scores in the ondansetron, 
granisetron, and placebo groups reduced by 41.5%, 
39.7%, and 15.2%, respectively (P = .001) 

Modarresi et al12 12-week, double-blind study. 32 patients with 
treatment-resistant OCD who were receiving the 
maximum tolerated dose of an SRI were randomized 
to augmentation with memantine 20 mg/d or placebo

At Week 12, 40.9% of patients in the memantine 
group showed a decrease in Y-BOCS score 
compared with -0.3% in the placebo group 

Shalbafan et al13 10-week, double-blind trial. 108 patients with OCD 
(Y-BOCS score >21) were randomized to fluvoxamine 
plus tropisetron or fluvoxamine plus placebo 

Participants in the tropisetron group experienced a 
significantly greater reduction in OCD symptoms as 
measured by change in Y-BOCS score compared 
with placebo

Yousefzadeh et al14 12-week, double-blind study. 60 patients with OCD 
(Y-BOCS score >21) were randomized to fluoxetine 
plus 5-hydroxytryptophan or fluoxetine plus placebo 

Patients in the fluoxetine plus 5-hydroxytryptophan 
group experienced significant improvement in 
Y-BOCS total score from baseline to Week 8 and 
Week 12

Mowla et al15 12-week, double-blind study. 56 patients with 
treatment-resistant OCD (Y-BOCS score ≥18) were 
randomized to sertraline plus pregabalin or sertraline 
plus placebo 

Fifty-seven percent of patients in the pregabalin 
group showed a >35% decrease in Y-BOCS score 
compared with 7% patients in the placebo group  
(P < .01)

Zheng et al16 8-week, double-blind trial. 44 patients with treatment-
refractory OCD were randomized to fluvoxamine plus 
methylphenidate extended-release or fluvoxamine 
plus placebo

Improvements in Y-BOCS total score and obsession 
subscale score were more prominent in the 
fluvoxamine plus methylphenidate extended-release 
group compared with the placebo group (P < .001)

Arabzadeh et al17 10-week, double-blind trial. 40 patients age 18 to  
60 with moderate to severe OCD were randomized to 
fluvoxamine plus L-carnosine or fluvoxamine  
plus placebo

The fluvoxamine plus L-carnosine group experienced 
a significant decrease in Y-BOCS total, obsession 
subscale, and compulsion subscale scores

OCD: obsessive-compulsive disorder; SRI: serotonin reuptake inhibitor; SSRI: selective serotonin reuptake inhibitor; Y-BOCS: Yale-Brown Obsessive  
Compulsive Scale
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Conclusion
•	Ondansetron and granisetron can be 

beneficial as an augmentation strategy for 
patients with treatment-resistant OCD.

3. Modarresi A, Sayyah M, Razooghi S,  
et al. Memantine augmentation improves 
symptoms in serotonin reuptake inhibitor- 
refractory obsessive-compulsive dis-
order: a randomized controlled trial. 
Pharmacopsychiatry. 2018;51(6):263-269. 
doi:10.1055/s-0043-120268

Increased glutamate levels in CSF, gluta-
matergic overactivity, and polymorphisms 
of genes coding the NMDA receptor have 
been shown to contribute to the occurrence 
of OCD. Memantine is a noncompetitive 
antagonist of the NMDA receptor. Various 
control trials have shown augmentation with 
memantine 5 mg/d to 20 mg/d significantly 
reduced symptom severity in patients with 
moderate to severe OCD. Modarresi et al12 
evaluated memantine as a treatment option 
for patients with severe OCD who did not 
respond to SRI monotherapy.

Study design
•	This 12-week, double-blind, random-

ized, placebo-controlled trial evaluated the 
efficacy of memantine augmentation in 32 
patients age 18 to 40 who met DSM-5 crite-
ria for OCD, had a Y-BOCS score ≥24, and 
no psychiatric comorbidity. Participants 
had not responded to ≥3 adequate trials 
(minimum 3 months) of SRI therapy, 1 of 
which was clomipramine.

•	Individuals were excluded if they 
were undergoing CBT; had an additional 
anxiety disorder, mood disorder, or current 
drug or alcohol use disorder, or any sys-
temic disorder; had a history of seizures; 
were pregnant or breastfeeding; or had a 
history of memantine use.

•	Participants already receiving the 
maximum tolerated dose of an SRI received 
augmentation with memantine 20 mg/d or 
placebo.

•	The primary outcome measure was 
change in Y-BOCS score from baseline. 

The secondary outcome was the number 
of individuals who achieved treatment 
response (defined as ≥35% reduction in 
Y-BOCS score).

Outcomes
•	There was a statistically significant dif-

ference in Y-BOCS score in patients treated 
with memantine at Week 8 and Week 12 
vs those who received placebo. By Week 8, 
17.2% of patients in the memantine group 
showed a decrease in Y-BOCS score, com-
pared with -0.8% patients in the placebo 
group. The difference became more signifi-
cant by Week 12, with 40.9% in the meman-
tine group showing a decrease in Y-BOCS 
score vs -0.3% in the placebo group. This 
resulted in 73.3% of patients achieving 
treatment response.

•	Eight weeks of memantine augmenta-
tion was necessary to observe a significant 
improvement in OCD symptoms, and 12 
weeks was needed for treatment response.

•	The mean Y-BOCS total score decreased 
significantly in the memantine group from 
Week 4 to Week 8 (16.8%) and again from 
Week 8 to Week 12 (28.5%).

•	The memantine group showed good 
tolerability and safety. There were no clini-
cally significant adverse effects.

Conclusion
•	Memantine augmentation in patients 

with severe OCD who do not respond to an 
SRI is effective and well-tolerated.

4. Shalbafan M, Malekpour F, Tadayon 
Najafabadi B, et al. Fluvoxamine com-
bination therapy with tropisetron for 
obsessive-compulsive disorder patients: 
a placebo-controlled, randomized clinical 
trial. J Psychopharmacol. 2019;33(11):1407-
1414. doi:10.1177/0269881119878177

Studies have demonstrated the involve-
ment of the amygdala, medial and lateral 
orbitofrontal cortex, and dorsal anterior 
cingulate cortex in OCD. Additionally, 
studies have also investigated the role 
of serotonin, dopamine, and glutamate 

Clinical Point

Memantine 
augmentation was 
effective for patients 
with severe OCD who 
did not respond to a 
serotonin reuptake 
inhibitor

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F31575326%2F&data=04%7C01%7Csaeeds%40ecu.edu%7C31421cf243484dcc264208d9bb1d2e3e%7C17143cbb385c4c45a36ac65b72e3eae8%7C0%7C0%7C637746557359483385%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=N%2BJBxSwAGhC1er4Z6BZCn54lCi5eZlBV3w7w9d13sGc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F31575326%2F&data=04%7C01%7Csaeeds%40ecu.edu%7C31421cf243484dcc264208d9bb1d2e3e%7C17143cbb385c4c45a36ac65b72e3eae8%7C0%7C0%7C637746557359483385%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=N%2BJBxSwAGhC1er4Z6BZCn54lCi5eZlBV3w7w9d13sGc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F31575326%2F&data=04%7C01%7Csaeeds%40ecu.edu%7C31421cf243484dcc264208d9bb1d2e3e%7C17143cbb385c4c45a36ac65b72e3eae8%7C0%7C0%7C637746557359483385%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=N%2BJBxSwAGhC1er4Z6BZCn54lCi5eZlBV3w7w9d13sGc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F31575326%2F&data=04%7C01%7Csaeeds%40ecu.edu%7C31421cf243484dcc264208d9bb1d2e3e%7C17143cbb385c4c45a36ac65b72e3eae8%7C0%7C0%7C637746557359483385%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=N%2BJBxSwAGhC1er4Z6BZCn54lCi5eZlBV3w7w9d13sGc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F31575326%2F&data=04%7C01%7Csaeeds%40ecu.edu%7C31421cf243484dcc264208d9bb1d2e3e%7C17143cbb385c4c45a36ac65b72e3eae8%7C0%7C0%7C637746557359483385%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=N%2BJBxSwAGhC1er4Z6BZCn54lCi5eZlBV3w7w9d13sGc%3D&reserved=0
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system dysregulation in the pathology  
of OCD. 

The 5-HT3 receptors are ligand-gated 
ion channels found in the prefrontal cortex, 
amygdala, and hippocampus. Studies of 
5-HT3 receptor antagonists such as ondan-
setron and granisetron have shown benefi-
cial results in augmentation with SSRIs for 
patients with OCD.11 Tropisetron, a 5-HT3 
receptor antagonist, is highly lipophilic and 
able to cross the blood brain barrier. It also 
has dopamine-inhibiting properties that 
could have benefits in OCD management. 
Shalbafan et al13 evaluated the efficacy of 
tropisetron augmentation to fluvoxamine 
for patients with OCD. 

Study design
•	In a 10-week, randomized, double-

blind, placebo-controlled, parallel-group 
trial, 108 individuals age 18 to 60 who met 
DSM-5 criteria for OCD and had a Y-BOCS 
score >21 received fluvoxamine plus tropi-
setron or fluvoxamine plus placebo. A total 
of 48 (44.4%) participants in each group 
completed the trial. Participants were eval-
uated using the Y-BOCS scale at baseline 
and at Week 4 and Week 10.

•	The primary outcome was decrease in 
total Y-BOCS score from baseline to Week 
10. The secondary outcome was the differ-
ence in change in Y-BOCS obsession and 
compulsion subscale scores between the 
groups.

Outcomes
•	The Y-BOCS total score was not sig-

nificantly different between the 2 groups 
(P = .975). Repeated measures analysis of 
variance determined a significant effect for 
time in both tropisetron and placebo groups 
(Greenhouse-Geisser F [2.72–2303.84] = 
152.25, P < .001; and Greenhouse-Geisser 
F [1.37–1736.81] = 75.57, P < .001, respec-
tively). At Week 10, 35 participants in the 
tropisetron group and 19 participants in the 
placebo group were complete responders.

•	The baseline Y-BOCS obsession and 
compulsion subscales did not significantly 
differ between treatment groups.

Conclusion
•	Compared with participants in the 

placebo group, those in the tropisetron 
group experienced a significantly greater 
reduction in OCD symptoms as measured 
by Y-BOCS score. More participants in the 
tropisetron group experienced complete 
response and remission.

•	This study demonstrated that com-
pared with placebo, when administered as 
augmentation with fluvoxamine, tropise-
tron can have beneficial effects for patients 
with OCD.

5. Yousefzadeh F, Sahebolzamani E, Sadri 
A, et al. 5-Hydroxytryptophan as adjuvant 
therapy in treatment of moderate to severe 
obsessive-compulsive disorder: a double-
blind randomized trial with placebo control. 
Int Clin Psychopharmacol. 2020;35(5):254-
262. doi:10.1097/YIC.0000000000000321

Nutraceuticals such as glycine, milk  
thistle, myoinositol, and serotonin 
(5-hydroxytryptophan) have been pro-
posed as augmentation options for OCD. 
Yousefzadeh et al14 investigated the effec-
tiveness of using 5-hydroxytryptophan in 
treating OCD.

Study design
•	In a 12-week, randomized, double-

blind study, 60 patients who met DSM-5 cri-
teria for moderate to severe OCD (Y-BOCS 
score >21) were randomly assigned to 
receive fluoxetine plus 5-hydroxytrypto-
phan 100 mg twice daily or fluoxetine plus 
placebo.

•	All patients were administered fluox-
etine 20 mg/d for the first 4 weeks of the 
study followed by fluoxetine 60 mg/d for 
the remainder of the trial.

•	Symptoms were assessed using the 
Y-BOCS at baseline, Week 4, Week 8, and 
Week 12.

•	The primary outcome measure was the 
difference between the 2 groups in change 
in Y-BOCS total score from baseline to the 
end of the trial. Secondary outcome mea-
sures were the differences in the Y-BOCS 

https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fpubmed.ncbi.nlm.nih.gov%2F%3Fterm%3DSahebolzamani%2BE%26cauthor_id%3D32541380&data=04%7C01%7Csaeeds%40ecu.edu%7C31421cf243484dcc264208d9bb1d2e3e%7C17143cbb385c4c45a36ac65b72e3eae8%7C0%7C0%7C637746557359014667%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000&sdata=aAHoFtsb4JT0lkl9fSy8kvkvmLnLCIg9Le7lHowvN6Q%3D&reserved=0
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obsession and compulsion subscale scores 
from baseline to Week 12.

Outcomes
•	Compared to the placebo group, the 

5-hydroxytryptophan group experienced 
a statistically significant greater improve-
ment in Y-BOCS total score from baseline 
to Week 8 (P = .002) and Week 12 (P < .001).

•	General linear model repeated mea-
sure showed significant effects for time 
× treatment interaction on Y-BOCS total  
(F = 12.07, df = 2.29, P < .001), obsession sub-
scale (F = 8.25, df = 1.91, P = .001), and com-
pulsion subscale scores (F = 6.64, df = 2.01,  
P = .002).

•	The 5-hydroxytryptophan group dem-
onstrated higher partial and complete treat-
ment response rates (P = .032 and P = .001, 
respectively) as determined by change in 
Y-BOCS total score.

•	The 5-hydroxytryptophan group 
showed a significant improvement from 
baseline to Week 12 in Y-BOCS obsession 
subscale score (5.23 ± 2.33 vs 3.53 ± 2.13,  
P = .009).

•	There was a significant change from 
baseline to the end of the trial in the 
Y-BOCS compulsion subscale score (3.88 ± 
2.04 vs 2.30 ± 1.37, P = .002).

Conclusion
•	This trial demonstrated the potential 

benefits of 5-hydroxytryptophan in com-
bination with fluoxetine for patients with 
OCD.

6. Mowla A, Ghaedsharaf M. Pregabalin aug-
mentation for resistant obsessive-compulsive 
disorder: a double-blind placebo-controlled 
clinical trial. CNS Spectr. 2020;25(4):552-556. 
doi:10.1017/S1092852919001500

Glutamatergic dysfunction has been iden-
tified as a potential cause of OCD. Studies 
have found elevated levels of glutamatergic 
transmission in the cortical-striatal-thalamic 
circuit of the brain and elevated glutamate 
concentration in the CSF in patients with 
OCD. Pregabalin has multiple mechanisms 

of action that inhibit the release of gluta-
mate. Mowla et al15 evaluated pregabalin 
as an augmentation treatment for resistant 
OCD.

Study design
•	This 12-week, double-blind, placebo- 

controlled clinical trial evaluated the  
efficacy of adjunctive pregabalin in 56 
patients who met DSM-5 criteria for  
OCD and had not responded to ≥12  
weeks of treatment with an adequate and 
stable dose of sertraline (baseline Y-BOCS 
score ≥18).

•	Individuals who had other major psy-
chiatric disorders, major medical problems, 
were pregnant, or had past substance or 
alcohol abuse were excluded.

•	Participants were randomly assigned 
to receive sertraline plus pregabalin  
(n = 28) or sertraline plus placebo (n = 28). 
Mean sertraline dosage was 256.5 mg/d;  
range was 100 mg/d to 300 mg/d. 
Pregabalin was started at 75 mg/d and 
increased by 75 mg increments weekly. 
The mean dosage was 185.9 mg/d; range 
was 75 mg/d to 225 mg/d.

•	The primary outcome measure was 
change in Y-BOCS score. A decrease >35% 
in Y-BOCS score was considered a signifi-
cant response rate.

Outcomes
•	There was a statistically significant 

decrease in Y-BOCS score in patients who 
received pregabalin. In the pregabalin 
group, 57.14% of patients (n = 16) showed 
a >35% decrease in Y-BOCS score compared 
with 7.14% of patients (n = 2) in the placebo 
group (P < .01).

•	The pregabalin group showed good 
tolerability and safety. There were no clini-
cally significant adverse effects.

Conclusion
•	In patients with treatment-resistant 

OCD who did not respond to sertraline 
monotherapy, augmentation with pregab-
alin significantly decreases Y-BOCS scores 
compared with placebo.
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7. Zheng H, Jia F, Han H, et al. Combined  
fluvoxamine and extended-release methyl-
phenidate improved treatment response com-
pared to fluvoxamine alone in patients with 
treatment-refractory obsessive-compulsive 
disorder: a randomized double-blind, placebo-
controlled study. Eur Neuropsychopharmacol. 
2019;29(3):397-404. doi:10.1016/j.euroneuro. 
2018.12.010

Recent evidence suggests dysregulation of 
serotonin and dopamine in patients with 
OCD. Methylphenidate is a dopamine 
and norepinephrine inhibitor and releaser. 
A limited number of studies have sug-
gested stimulants might be useful for OCD 
patients. Zheng et al16 conducted a pilot 
trial to determine whether methylpheni-
date augmentation may be of benefit in the 
management of outpatients with OCD.

Study design
•	In an 8-week, double-blind, random-

ized, placebo-controlled trial, 44 patients 
(29 [66%] men, with a mean [SD] age of 
24.7 [6]) with treatment-refractory OCD 
were randomized to receive fluvoxamine 
250 mg/d plus methylphenidate extended-
release (MPH-ER) 36 mg/d or fluvoxamine 
250 mg/d plus placebo. The MPH-ER dose 
was 18 mg/d for the first 4 weeks and  
36 mg/d for the rest of the trial.

•	Biweekly assessments consisted of 
scores on the Y-BOCS, Hamilton Depression 
Rating Scale (HDRS), and Hamilton Anxiety 
Rating Scale (HAM-A).

•	The primary outcomes were improve-
ment in Y-BOCS score and the clini-
cal response rate. Secondary outcomes 
included a change in score on the Y-BOCS 
subscales, HARS, and HAM-A. Data were 
analyzed with the intention-to-treat sample. 

Outcomes
•	Forty-one patients finished the trial. 

The baseline Y-BOCS total scores and sub-
scale scores did not differ significantly 
between the 2 groups.

•	Improvements in Y-BOCS total score 
and obsession subscale score were more 

prominent in the fluvoxamine plus MPH-ER 
group compared with the placebo group  
(P < .001).

•	HDRS score decreased in both the pla-
cebo and MPH-ER groups. HAM-A scores 
decreased significantly in the MPH-ER plus 
fluvoxamine group compared with the pla-
cebo group.

Conclusion
•	This study demonstrated that the 

combination of fluvoxamine and MPH-ER 
produces a higher and faster response rate 
than fluvoxamine plus placebo in patients 
with OCD.

8. Arabzadeh S, Shahhossenie M, Mesgarpour 
B, et al. L-carnosine as an adjuvant to fluvox-
amine in treatment of obsessive compul-
sive disorder: a randomized double-blind 
study. Hum Psychopharmacol. 2017;32(4). 
doi:10.1002/hup.2584

Glutamate dysregulation is implicated 
in the pathogenesis of OCD. Glutamate-
modulating agents have been used to treat 
OCD. Studies have shown L-carnosine 
has a neuroprotective role via its modu-
latory effect on glutamate. Arabzadeh et 
al17 evaluated the efficacy of L-carnosine 
as an adjuvant to fluvoxamine for treat-
ing OCD.

Study design
•	This 10-week, randomized, double-

blind, placebo-controlled trial evaluated 
the efficacy of adjunctive L-carnosine in 40 
patients age 18 to 60 who met DSM-5 cri-
teria for OCD and had moderate to severe 
OCD (Y-BOCS score ≥21).

•	Individuals with any other DSM-5 
major psychiatric disorders, serious medi-
cal or neurologic illness, substance depen-
dence (other than caffeine or nicotine), 
mental retardation (based on clinical judg-
ment), were pregnant or breastfeeding, 
had any contraindication for the use of 
L‐carnosine or fluvoxamine, or received 
any psychotropic drugs in the previous 6 
weeks were excluded.
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•	Participants received fluvoxamine 
100 mg/d for the first 4 weeks and 200 mg/d 
for the next 6 weeks plus either L-carnosine 
500 mg twice daily or placebo. This dosage 
of L-carnosine was chosen because previ-
ously it had been tolerated and effective. 

•	The primary outcome measure was dif-
ference in Y-BOCS total scores. Secondary 
outcomes were differences in Y-BOCS obses-
sion and compulsion subscale scores and 
differences in change in score on Y-BOCS 
total and subscale scores from baseline.

Outcomes
•	The L-carnosine group experienced a 

significant decrease in Y-BOCS total score 
(P < .001), obsession subscale score (P < .01), 
and compulsion subscale score (P < .01).

•	The group that received fluvoxamine 
plus L-carnosine also experienced a more 
complete response (P = .03).

•	The L-carnosine group showed good 
tolerability and safety. There were no clini-
cally significant adverse effects.

Conclusion
•	L-carnosine significantly reduces OCD 

symptoms when used as an adjuvant to 
fluvoxamine.
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