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Abstract

Objective: Obsessive-compulsive disorder (OCD) is a chronic psychiatric condition for
which a substantial proportion of patients do not respond adequately to first-line treatments.
This review thus aimed to critically appraise the clinical literature examining memantine in
obsessive-compulsive disorder, with a particular focus on individual study design, dosing

strategies, tolerability, and methodological limitations.

Methods: A structured literature search of MEDLINE was conducted in March 2024 from
database inception to March 2024. Titles, abstracts, and full texts were screened against
predefined inclusion criteria, and relevant studies were synthesised narratively. An second,
identical literature search was conducted in August 2025 covering March 2024 to August

2025. In total, 10 studies were included in the narrative synthesis.

Results: Our findings suggest that memantine may offer therapeutic benefits for OCD.
Methodological issues, however, such as small sample sizes, strong geographical clustering,
the exclusion of dropout data and limited use of intention-to-treat analyses, restrict the
generalisability of the reported outcomes. Tolerability varied significantly by dose, with
higher doses being associated with increased side effects while lower doses appeared better
tolerated but elicited a poorer efficacy, although evidence was mixed. Only one study
rigorously assessed treatment-refractory OCD and reported significant symptomatic

improvement following longer-term memantine administration. Baseline severity, treatment
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expectancy, and concurrent cognitive-behavioural therapy were also identified as factors that

may mediate these effects.

Conclusion: Overall, current evidence does not support the routine use of memantine for
OCD. However, it does highlight specific methodological considerations and priorities for
future rigorous investigation. . Future randomised controlled trials with larger samples, longer
follow-ups, and standardised dosing protocols are needed to clearly determine memantine’s

role in OCD management.
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Introduction

Obsessive-Compulsive Disorder (OCD) is a chronic and debilitating psychiatric disorder that
affects approximately 2-3% of the global population (American Psychiatric Association.
2013; World Health Organization. 2018). It is characterised by recurrent thoughts
(obsessions) and behaviours (compulsions) that cause significant distress and interfere with
daily functioning (Feusner et al. 2009; Hirschtritt et al. 2017). Selective-serotonin reuptake
inhibitors (SSRIs) and exposure and response prevention (ERP) remain first-line treatments
for OCD (Albert et al. 2019; Kellner 2010). Concerningly, however, approximately 20% of
patients are refractory to these interventions, with full remission being uncommon (Hirschtritt
et al. 2017; Mataix-Cols et al. 2016). This highlights the vital need in identifying alternative
treatment modalities.

Glutamate dysregulation in cortico-striatal-thalamocortical circuitry is well documented in
OCD, with elevated glutamate levels and hyperactivity in the orbitofrontal cortex (OFC) and
anterior cingulate cortex (ACC) being shown to correlate with symptom severity (Abdallah et
al. 2025; Li et al. 2019; Yucel et al., 2008). Evidence has suggested the role of adjunctive
glutamate-modulating drugs in reducing OCD’s obsessive and compulsive symptoms
(Ghaleiha et al. 2013; Modarresi et al. 2017). Memantine, a non-competitive N-methyl-D-
Aspartate (NMDA) receptor antagonist, inflects activation of the NMDA receptor, blocking
excessive excitatory activity (Bormann 1989) and restoring adaptive glutamate balance

(Marinova et al. 2017). Whilst already approved as for use in Alzheimer’s disease (NHS



2022), several studies have highlighted its potential as an adjunctive treatment in reducing the
symptoms of OCD.

However, discrepancies within the literature arise from extensive variation in study protocols,
including baseline symptom severity, adjunctive dosing procedures, and broader
methodological limitations that have restricted the development of a coherent evidence base.
In light of these discrepancies, this review aims to critically appraise the existing clinical
literature examining the role of memantine in OCD, with particular emphasis on study
design, dosing strategies, tolerability, and methodological limitations that influence

interpretation of reported outcomes.

Methods
Search Strategy
A structured literature search was conducted in MEDLINE using the search terms

2

“memantine,” “obsessive-compulsive disorder,” and “glutamat®*” combined with Boolean
operators. The search included all available records from database inception until March
2024. An updated search was performed in August 2025 employing the same search strategy,
inclusion and exclusion criteria to search for studies published since the original search.

Backward citation searching was conducted by screening the reference lists of included
studies and relevant reviews. Forward citation searching was also performed to identify
additional potentially eligible studies. Citation searching identified no additional relevant

studies.

Screening and Selection

Titles and abstracts were screened by the author to identify potentially relevant studies,
followed by full-text screening against predefined inclusion criteria. Screening was
performed independently without a second reviewer, which is noted as a methodological
limitation. All screening and study selection procedures were conducted by the same author
using an identical set of inclusion and exclusion criteria across both searches; no changes

were made to eligibility criteria between search stages.

Inclusion and Exclusion Criteria
Studies were included based on the following criteria, structured according to the PICO

framework:



Population

Individuals diagnosed with OCD, irrespective of treatment resistance status.

Intervention

Administration of any dose of memantine over any treatment period.

Comparator

Placebo or standard care controls where applicable.

Outcomes

Primary outcomes were changes in obsessive-compulsive symptom severity (e.g. Yale-Brown
Obsessive Compulsive Scale). Secondary outcomes included cognitive or executive function
(e.g. NOCC, WCST), and measures of tolerability or adverse effects. Studies were not

excluded based on the reporting measure they used.

Exclusion criteria included animal studies, studies without a primary focus on memantine,

case studies, and non-English language publications.

Data Synthesis

Due to the heterogeneity of the included studies in terms of study design, populations, dosing
protocols and outcome measures-a narrative synthesis was conducted, which precluded a

meta-analysis.

The updated search conducted in August 2025 identified one additional eligible randomised
controlled trial. In total, ten studies were included in the review, encompassing 450 individual

participants.

Results

Study Selection

First Search (March 2024)

A total of 42 records were identified through the database search, and all titles and abstracts
were screened. Of these, 12 full-text articles were assessed for eligibility based on the
inclusion and exclusion criteria.

After full-text screening, nine studies were included in the review.



Second Search (August 2025)

A total of five records were identified through the database search conducted from the start of
2024 to the present day, and all five titles and abstracts were screened. Of these, one full-text
article was assessed for eligibility.

After full-text screening, the one additional study was included in the final review.

The study selection process is summarised in the PRISMA flow diagram (Figure 1).

Study Characteristics

The included studies were published between 2009 and 2025, with sample sizes ranging from
10-99. All studies investigated the efficacy of memantine as an adjunctive treatment of
obsessive-compulsive disorder. The characteristics of the included studies are summarised in

Table 1.

Narrative Synthesis:

When broadly looking at their face validity, four of the studies selected for review (Ghaleiha
et al. 2013; Haghighi et al. 2013; Modarresi et al. 2017; Sahraian et al. 2017) report
improvements in obsessive-compulsive symptoms . However, the exclusion of data from
attrited patients and failure to counterbalance by conducting appropriate sensitivity analyses
hinders the generalisability of their findings. Sahraian et al. (2017) argued that their intention-
to-treat analysis did control for this issue. However, their failure to disclose the specifics of
how they conducted this analysis further highlights questions regarding the robustness of
their findings. Perhaps one of the more concerning parts of Sahraian et al. (2017)’s paper is
its apparent reliability, with it featuring in an extensive list of meta-analyses and systematic
reviews since its publication (Modarresi et al. 2019; van Roessel et al. 2023). As such, its
findings should be interpreted with caution, with future studies demanding more
comprehensive methodological control and transparency with findings. Such methodological
fragilities, particularly in small and investigator-initiated trials, likely contribute to the slow
accumulation of robust evidence despite memantine’s long-standing availability.

Over the past 20 years, the literature has delivered mixed conclusions on the tolerability,
idealistic dose and dosing protocol of memantine to enhance its efficacy all of which are

directly relevant to its potential clinical utility rather than efficacy estimation alone. Side



effects were relatively consistent across the literature (Table 2), with any presenting side-
effects mostly being reported as tolerable. The most common reported symptoms across all
nine studies were nausea (n = 4), dizziness (n = 4), headache (n = 3) and drowsiness (n = 2).
Importantly, these tolerability considerations are clinically meaningful as they may limit dose
optimisation, treatment adherence and therefore the real-world therapeutic potential of
memantine in OCD populations. A likely mechanism behind these is memantine’s inhibition
of NMDA receptors, causing alterations in sensory processing and vestibular function
(Kikuchi 2020; Soto and Vega 2010). It evident that those who were administered stronger
doses (up to 20 mg/day) were more likely to elicit aversive side-effects (Aboujaoude et al.
2009; Ghaleiha et al. 2013; Modarresi et al. 2017; Sahraian et al. 2017), so this lends to
determining how we can maximise the therapeutic benefits of a memantine in-situ with
minimising its side effects. Accordingly, dosing and tolerability should be viewed as potential
modifiers of therapeutic potential rather than endpoints in their own right, reinforcing the
need for future trials to integrate these factors within efficacy-focused study designs.
Ghaleiha et al. (2013) and Sahraian et al. (2017) employed a slow titration administration to
their study procedure. By starting on lower doses and allowing the body to gradually adjust to
memantine’s effects, they hypothesised that the reported side effects would be less severe.
Despite this, the literature is divergent on the tolerability of memantine, with some studies
emphasising the extensive tolerability of memantine over long periods of administration (Hsu
et al. 2022; Jones 2010). Here, it is important to consider the inverted u-shaped
pharmacodynamics of glutamate levels post-memantine administration. Research has
suggested that with lower doses, memantine may deliver increasingly beneficial glutamate
levels to their optimum efficacy before declining again (Geerts et al. 2015). So by
considering this (and the tolerability of memantine), it could be argued that Aboujaoude et al.
(2009), Ghaleiha et al. (2013); Modarresi et al. (2017) and Sahraian et al. (2017) all
administered excessive doses, increasing the prevalence of side-effects without additional
therapeutic benefits. Further evidence to support his comes from another three of the studies,
which, when administering 10mg/day, found no main effects of memantine on group (Askari
et al. 2022; Farnia et al. 2018; Mirzazadeh et at. 2025), alongside more minimal side effects.
These findings suggest that dosing may influence both tolerability and observed outcomes;
however, current evidence is insufficient to define an optimal therapeutic dose. The absence
of standardised dosing frameworks across studies further complicates the comparison of

findings and may have impeded the progression to larger, more confirmatory trials.



Furthermore, the efficacy of memantine with treatment-refractory OCD is still largely
unknown. Aboujaoude et al. (2009), Askari et al. (2022), Haghighi et al. (2013) and
Modarresi et al. (2017) all recruited patients who had had previously been unsuccessful with
a course of a SSRI, however, it is critical to note that by definition, ‘treatment-refractory’
OCD requires the individual to have been unsuccessful with at least two trials of different
treatment modalities (Bloch and Storch 2015). As an excellently blinded and placebo-
controlled study, Modarresi et al. (2017) was the only paper to effectively capture this target
population (requiring three failed trials), and thus found that individuals in the memantine
group elicited significantly lower Yale-Brown Obsessive Compulsive Scale (Y-BOCS)
scores compared to those in the placebo (p = <.001) with 73.3% of these patients achieving a
full treatment response. However, these findings should be interpreted cautiously given the
limited number of trials meeting strict definitions of ‘treatment resistance’. One reason for the
discrepancy of findings between the papers above and the works of Farnia et al. (2018), for
example, due to its shorter study length. By only administering memantine to patients for
eight weeks, it is unlikely that it was capable of blocking the patients’ NMDA receptors
sufficiently enough, suggesting that a more extensive time period may be needed for a
significant effect to be seen.

Of the studies that found a successful therapeutic outcome via a 25% reduction in Y-BOCS
scores, it is essential to consider whether baseline symptom severity influenced treatment
outcomes. Across studies, inclusion thresholds for OCD severity varied substantially, ranging
from Y-BOCS scores >15 (Farnia et al. 2018) to >24 (Modarresi et al. 2017). Existing
literature suggests that greater baseline severity is generally associated with poorer treatment
response (Boschen et al. 2010; Stewart et al. 2010), which may partially account for
variability in reported outcomes across trials. However, baseline severity was not consistently
examined as a moderator of treatment response, limiting conclusions regarding its role in
predicting memantine efficacy. Furthermore, non-response in more severe-at-baseline
populations may also reflect psychosocial and contextual factors not captured within trial
designs and, as with earlier trials, small sample sizes and short follow-up duration limit the

extent to which these findings can be generalised.

Updated Evidence:

Since the completion of the original systematic search conducted in March of 2024, we found

one additional study that met our inclusion criteria and provides supplementary insight



specifically into the role of memantine combined with escitalopram in treating executive
function in individuals with OCD. Whilst highlighting significant improvements in OCD
symptoms and highlighting minimal adverse side effects, memantine failed to elicit any
significant advantages in executive function over escitalopram alone except improvements in
the time management domain. Whilst enhanced time management has been proposed as
beneficial for managing OCD symptomology (Pinto et al. 2022), future research is needed to
investigate this relationship and how memantine may mediate it. Moreover, the small sample
size and restricted study duration once again significantly limit the generalisability of these

findings to the broader OCD population.

Limitations

This review has several limitations. Firstly, no formal quality assessment was undertaken.
The aim of this review was to provide a descriptive overview of the current breadth of
research available and explore emerging themes (such as side effects and tolerability) rather
than solely the efficacy of memantine as an intervention. The number of studies included in
the review was also relatively small, however this is due to memantine being an off-label
treatment with a limited evidence base. Resultantly, only a limited number of rigorous RCTs
were available for review. Furthermore, substantial heterogeneity across study designs,
populations, dosing protocols, and outcome measures precluded meta-analysis, necessitating
a narrative synthesis. While this limits quantitative comparison across studies, it allowed for
detailed critical appraisal of methodological features influencing interpretation of reported
outcomes.

A notable limitation of the analysed evidence base is the strong geographical concentration of
included RCTs, with the majority conducted in Middle Eastern research settings. There is no
single established explanation for the geographical concentration of studies and as such we
have framed this discussion cautiously, highlighting potential contributing factors without
attributing causality. This clustering may reflect regional research priorities, prescribing
practices, and healthcare infrastructures, and raises critical questions regarding the external
validity and generalisability of findings to other populations and clinical contexts. It is likely
that differences in diagnostic pathways, treatment availability, and background
pharmacological exposure may influence both baseline characteristics and treatment response
and should be considered when interpreting results across studies. Because of this, the future
replication of findings in more diverse geographical and healthcare settings is required to

establish the broader applicability of memantine as a potential adjunctive treatment for OCD.



Despite the long-standing availability and established use of memantine in other neurological
conditions, its investigation in OCD has remained relatively limited. This may be secondary
to challenges inherent to conducting pharmacological trials in treatment-refractory OCD
populations, including difficulties in recruitment, heterogeneous clinical presentations, and
variability in outcome measures. Furthermore, inconsistent dosing strategies and short study
durations across previous RCTs may have limited confidence in reported findings, reducing
any progression to subsequent large-scale investigations. As a repurposed medication with
limited commercial incentive, memantine has also been less likely to attract sustained
industry-driven research, underscoring the need for independent, methodologically robust

studies to clarify its therapeutic role in managing OCD.

Overall, these limitations highlight not only the constraints of the present review but also
broader structural challenges within existing literature that has limited the cumulation of

evidence in this under researched area.

Future Directions

Future research should aim to prioritise large sampled, high quality RCTs to further our
understanding of the efficacy and tolerability of memantine as an adjunctive treatment for
obsessive-compulsive disorder. Further, standardised outcome measures and consistent
diagnostic criteria across all future studies will allow for better comparison and meta-analytic
syntheses in future systematic and literature reviews. Extending future studies with longer
follow-up periods will also be invaluable in assessing the long-term effects of memantine in a
population of individuals with OCD. Finally, the inclusion of neurobiological and/or
biomarker data in future larger-scale studies could also help us to elucidate memantine’s

mechanism of action in treating obsessive-compulsive disorder.

Conclusion:

Given methodological heterogeneity, limited sample sizes, and inconsistent definitions of
treatment resistance, memantine cannot currently be recommended for routine clinical use in
OCD. While some trials report symptomatic improvement in narrowly defined treatment-
refractory populations, these findings require cautious interpretation. Overall, the existing

literature highlights the need for larger, methodologically robust randomised controlled trials



with standardised dosing strategies and longer follow-up periods that clarify memantine’s
tolerability and therapeutic potential. Accordingly, the added value of this review lies in
critical appraisal of study design, dosing, tolerability, and methodological limitations, rather

than a pooled efficacy estimation.
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Figure 1. Flow diagram of study selection for the systematic review, incorporating results
from two database searches (March 2024 and August 2025), following PRISMA 2020

guidelines.
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(Abbreviations: Y-BOCS = Yale-Brown Obsessive Compulsive Scale; CGIS = Clinical

Global Impression Scale; BDEFS = Barkley Deficits in Executive Functioning Scale;

SGOT/SGPT = Serum Glutamic-Oxaloacetic Transaminase / Serum Glutamic-Pyruvic

Transaminase [Liver Enzymes]; CGI-Severity = Clinical Global Impression - Severity; CGI-1

= Clinical Global Impression - Improvement;, HARS = Hamilton Anxiety Rating Scale;
WCST = Wisconsin Card Sorting Test; RCT = Randomised Controlled Trial).

*Study population comprised individuals with bipolar disorder and comorbid obsessive—

compulsive symptoms rather than primary OCD.

Table 2: Reported adverse effects and dosing are presented as described in original

publications.
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placebo and
31% of patients memantine was not
Ghaleiha et al. 2013 . o 20mg/day
reported a side-effect. significant.
Prevalence of side-
effect was more than
other studies.
Measure of side
effects included
Total % not reported; | confusion, dizziness,
however, 2% of drowsiness,
patients who dropped | headache, insomnia,
Haghighi et al. 2013 _ o 5-10mg/day
out apparently did so agitation and/or
because of side- hallucinations,
effects. vomiting, light-
headedness, vertigo,
and anxiety.
Mirzazadeh et al. | 6.7% (n = 4) reported All reported side
_ _ 10mg/day
2025 side effects in the effects were




% of Participants

Study (Author, Description of Side- | Maximum Dosage
that Reported Side-
Year) Effects of Memantine
Effects
memantine group. gastrointestinal.
There were no
reports of headache,
vertigo, sleepiness, or
dermatological
complaints in either
group.
No difference
between the two
Only 13.3% (n=2) ‘
. groups. Side effects
Modarresi et al. of patients 20mg/day
] ) reported were
2017 experienced side
headache,
effects. o
constipation, nausea
and dizziness.
Side effects included
Three (15.8%) of o
‘ dizziness, nausea,
Sahraian et al. 2017 | people experienced ‘ . 20mg/day
_ insomnia and
side effects.
headache,
Stewart et al. 2010 Not reported Not reported 18mg/day

NB - Percentages are reported where available; several studies did not provide quantitative

adverse event rates.




References

Abdallah, S.B., Olfson, E. and Fernandez, T.V. 2025. Obsessive—compulsive disorder.
Rosenberg’s Molecular and Genetic Basis of Neurological and Psychiatric Disease 2,

pp- 937-950. doi: https://doi.org/10.1016/b978-0-443-19176-3.00011-x.

Aboujaoude, E., Barry, J.J. and Gamel, N. 2009. Memantine Augmentation in Treatment-
Resistant Obsessive-Compulsive Disorder. Journal of Clinical Psychopharmacology

29(1), pp. 51-55. doi: https://doi.org/10.1097/jcp.0b013e318192e9a4.

Albert, U., Marazziti, D., Di Salvo, G., Solia, F., Rosso, G. and Maina, G. 2019. A
Systematic Review of Evidence-based Treatment Strategies for Obsessive-
compulsive Disorder Resistant to first-line Pharmacotherapy. Current Medicinal
Chemistry 25(41), pp. 5647-5661. doi:
https://doi.org/10.2174/0929867325666171222163645.

American Psychiatric Association. 2013. Diagnostic and Statistical Manual of Mental
Disorders, (5th ed). Diagnostic and Statistical Manual of Mental Disorders. doi:
https://doi.org/10.1176/appi.books.9780890425596.

Askari, S., Mokhtari, S., Vahid Shariat, S., Shariati, B., Yarahmadi, M. and Shalbafan, M.
2022. Memantine augmentation of sertraline in the treatment of symptoms and
executive function among patients with obsessive-compulsive disorder: A double-
blind placebo-controlled, randomized clinical trial. BMC Psychiatry 22(1). doi:
https://doi.org/10.1186/s12888-021-03642-z.

Bingel, U., Tracey, I. and Wiech, K. 2012. Neuroimaging as a tool to investigate how
cognitive factors influence analgesic drug outcomes. Neuroscience Letters 520(2), pp.

149-155. doi: https://doi.org/10.1016/j.neulet.2012.04.043.

Bloch, M.H. and Storch, E.A. 2015. Assessment and Management of Treatment-Refractory
Obsessive-Compulsive Disorder in Children. Journal of the American Academy of
Child and Adolescent Psychiatry 54(4), pp. 251-262. doi:
https://doi.org/10.1016/j.jaac.2015.01.011.



Bormann, J. 1989. Memantine is a potent blocker of N-methyl-D-aspartate (NMDA) receptor
channels. European Journal of Pharmacology 166(3), pp. 591-592. doi:
https://doi.org/10.1016/0014-2999(89)90385-3.

Boschen, M.J., Drummond, L.M., Pillay, A. and Morton, K. 2010. Predicting outcome of
treatment for severe, treatment resistant OCD in inpatient and community settings.
Journal of Behavior Therapy and Experimental Psychiatry 41(2), pp. 90-95. doi:
https://doi.org/10.1016/j.jbtep.2009.10.006.

Egashira, N. et al. 2008. Effects of glutamate-related drugs on marble-burying behavior in
mice: Implications for obsessive—compulsive disorder. European Journal of
Pharmacology 586(1-3), pp. 164-170. doi:
https://doi.org/10.1016/j.ejphar.2008.01.035.

Farnia, V. et al. 2018. Efficacy and tolerability of adjunctive gabapentin and memantine in
obsessive compulsive disorder: Double-blind, randomized, placebo-controlled trial.
Journal of Psychiatric Research 104, pp. 137-143. doi:
https://doi.org/10.1016/j.jpsychires.2018.07.008.

Feusner, J.D., Kerwin, L., Saxena, S. and Bystritsky, A. 2017. Differential efficacy of
memantine for obsessive-compulsive disorder vs. generalized anxiety disorder: an

open-label trial. Psychopharmacology bulletin 42(1).

Geerts, H., Roberts, P. and Spiros, A. 2015. Assessing the synergy between cholinomimetics
and memantine as augmentation therapy in cognitive impairment in schizophrenia. A
virtual human patient trial using quantitative systems pharmacology. Frontiers in

Pharmacology 6. doi: https://doi.org/10.3389/fphar.2015.00198.

Ghaleiha, A. et al. 2013. Memantine add-on in moderate to severe obsessive-compulsive
disorder: Randomized double-blind placebo-controlled study. Journal of Psychiatric
Research 47(2), pp. 175-180. doi: https://doi.org/10.1016/].jpsychires.2012.09.015.

Haghighi, M. et al. 2013. In a double-blind, randomized and placebo-controlled trial,
adjuvant memantine improved symptoms in inpatients suffering from refractory
obsessive-compulsive disorders (OCD). Psychopharmacology 228(4), pp. 633—640.
doi: https://doi.org/10.1007/s00213-013-3067-z.



Hirschtritt, M.E., Bloch, M.H. and Mathews, C.A. 2017. Obsessive-Compulsive Disorder:
Advances in Diagnosis and Treatment. JAMA 317(13), pp. 1358—1358. doi:
https://doi.org/10.1001/jama.2017.2200.

Hsu, T.-W., Chu, C.-S., Ching, P.-Y., Chen, G.-W. and Pan, C.-C. 2022. The efficacy and
tolerability of memantine for depressive symptoms in major mental diseases: A
systematic review and updated meta-analysis of double-blind randomized controlled
trials. Journal of Affective Disorders 306, pp. 182—189. doi:
https://doi.org/10.1016/j.jad.2022.03.047.

Jones, R.W. 2010. A review comparing the safety and tolerability of memantine with the
acetylcholinesterase inhibitors. International Journal of Geriatric Psychiatry 25(6),

pp. 547-553. doi: https://doi.org/10.1002/gps.2384.

Kellner, M. 2010. Drug treatment of obsessive-compulsive disorder. Dialogues in Clinical
Neuroscience 12(2), pp. 187-197. doi:
https://doi.org/10.31887/dcns.2010.12.2/mkellner.

Kikuchi, T. 2020. Is Memantine Effective as an NMDA Receptor Antagonist in Adjunctive
Therapy for Schizophrenia? Biomolecules 10(8), pp. 1134—-1134. doi:
https://doi.org/10.3390/biom10081134.

Li, Y. et al. 2019. Investigation of anterior cingulate cortex gamma-aminobutyric acid and
glutamate-glutamine levels in obsessive-compulsive disorder using magnetic
resonance spectroscopy. BMC Psychiatry 19(1). doi: https://doi.org/10.1186/s12888-
019-2160-1.

Marinova, Z., Chuang, D.-M. and Fineberg, N. 2017. Glutamate-Modulating Drugs as a
Potential Therapeutic Strategy in Obsessive-Compulsive Disorder. Current
Neuropharmacology 15(7). doi:
https://doi.org/10.2174/1570159x15666170320104237.

Mataix-Cols, D., Fernandez, L., Nordsletten, A.E., Lenhard, F., Isomura, K. and Blair
Simpson, H. 2016. Towards an international expert consensus for defining treatment
response, remission, recovery and relapse in obsessive-compulsive disorder. World

Psychiatry 15(1), pp. 80—81. doi: https://doi.org/10.1002/wps.20299.



Mirzazadeh, H., Ghaeminia, Y., Mohamad Niaei, A., Kamran, M., Razeghian Jahromi, L. and
Moshfeghinia, R. 2025. Memantine augmentation of escitalopram in treatment of
executive function among patients with obsessive-compulsive disorder (OCD): a
double-blind placebo-controlled randomized clinical trial. BMC Psychiatry 25(1). doi:
https://doi.org/10.1186/s12888-025-06856-7.

Modarresi, A., Sayyah, M., Razooghi, S., Eslami, K., Javadi, M. and Kouti, L. 2017.
Memantine Augmentation Improves Symptoms in Serotonin Reuptake Inhibitor-
Refractory Obsessive-Compulsive Disorder: A Randomized Controlled Trial.
Pharmacopsychiatry 51(06), pp. 263-269. doi: https://doi.org/10.1055/s-0043-
120268.

NHS. 2022. Memantine. Available at: https://www.nhs.uk/medicines/memantine/ [ Accessed:
7 August 2025].

Pinto, A., Teller, J. and Wheaton, M.G. 2022. Obsessive-Compulsive Personality Disorder: A
Review of Symptomatology, Impact on Functioning, and Treatment. Focus 20(4), pp.

389-396. doi: https://doi.org/10.1176/appi.focus.20220058.

Sahraian, A., Razeghian Jahromi, L., Ghanizadeh, A. and Mowla, A. 2017. Memantine as an
Adjuvant Treatment for Obsessive Compulsive Symptoms in Manic Phase of Bipolar
Disorder. Journal of Clinical Psychopharmacology 37(2), pp. 246-249. doi:
https://doi.org/10.1097/jcp.0000000000000651.

Soto, E. and Vega, R. 2010. Neuropharmacology of Vestibular System Disorders. Current
Neuropharmacology 8(1), pp. 26—40. doi:
https://doi.org/10.2174/157015910790909511.

Stewart, E.S., Jenike, E.A., Hezel, D.M., Egan Stack, D., Dodman, N.H., Shuster, L. and
Jenike, M.A. 2010. A Single-Blinded Case-Control Study of Memantine in Severe

Obsessive-Compulsive Disorder. Journal of Clinical Psychopharmacology 30(1), pp.
34-39. doi: https://doi.org/10.1097/jcp.0b013e3181c856de.

van Roessel, P., Grassi, G., Aboujaoude, E.N., Menchon, J.M., Van Ameringen, M. and
Rodriguez, C.I. 2023. Treatment-resistant OCD: Pharmacotherapies in adults.



Comprehensive Psychiatry 120, pp. 152352-152352. doi:
https://doi.org/10.1016/j.comppsych.2022.152352.

World Health Organization. 2018. International Classification of Diseases for Mortality and
Morbidity Statistics (11th revision). Available at: https://icd.who.int/browse/2024-

01/mms/en.

Yucel, M. et al. 2008. Anterior Cingulate Glutamate—Glutamine Levels Predict Symptom
Severity in Women With Obsessive—Compulsive Disorder. Australian and New
Zealand Journal of Psychiatry 42(6), pp. 467-477. doi:
https://doi.org/10.1080/00048670802050546.



