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Abstract

Background: Treatment-resistant obsessive—compulsive disorder (TR-OCD) remains a
major therapeutic challenge. Although current guidelines recommend optimized sero-
tonin reuptake inhibitor (SRI) therapy, clomipramine switching, exposure and response
prevention, and antipsychotic augmentation, a substantial proportion of patients continue
to experience severe and disabling symptoms. In such cases, clinicians may consider phar-
macological intensification strategies beyond guideline-endorsed algorithms. Methods:
This study combines a structured narrative synthesis of pharmacological strategies for
TR-OCD with a retrospective observational case series from a tertiary OCD referral clinic.
Treatment resistance was defined as failure to achieve at least a 35% reduction in Yale-
Brown Obsessive Compulsive Scale (Y-BOCS) score after at least two adequate SRI trials,
including clomipramine, and optimized exposure and response prevention when available.
Five patients treated with pharmacological intensification strategies were included. The pri-
mary outcome was percentage change in Y-BOCS score at 12 weeks. Results: The case series
illustrates five strategies used in highly refractory OCD: supratherapeutic SSRI dosing,
SSRI plus mirtazapine augmentation, dual SSRI therapy, serotonergic intensification in a
clozapine-treated patient, and glutamatergic/GABAergic augmentation with topiramate.
Baseline Y-BOCS scores ranged from 28 to 32. At 12 weeks, symptom reduction ranged from
23% to 36%. One patient met criteria for response, three showed near-response, and one
demonstrated partial improvement. No cases of serotonin toxicity or clinically significant
cardiac complications occurred. Conclusions: These cases suggest that carefully monitored
pharmacological intensification may be feasible in selected specialist settings, but efficacy
and safety require confirmation in prospective controlled studies. Recommendations:
Pharmacological intensification should be reserved for highly refractory patients managed
in specialist services, implemented with gradual titration, structured serotonin toxicity and
electrocardiographic monitoring, and explicit individualized risk-benefit discussion; dual
SSRI therapy should be regarded as the most experimental and highest-risk serotonergic
option; and prospective controlled studies incorporating standardized functional outcomes
are needed to refine patient-selection criteria and clarify which patients may benefit.

Keywords: obsessive-compulsive disorder; treatment-resistant OCD; serotonergic aug-
mentation; mirtazapine; topiramate; pharmacological intensification; clozapine-induced
OCD; dual SSRI therapy
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1. Introduction

Obsessive—compulsive disorder (OCD) is a chronic and disabling psychiatric condi-
tion characterized by intrusive obsessions and repetitive compulsions that cause marked
distress and functional impairment. Lifetime prevalence is estimated at approximately
2-3%, and the disorder is frequently associated with substantial psychosocial burden, occu-
pational dysfunction, and elevated suicide risk [1]. In addition to functional impairment,
OCD is associated with substantial long-term disability and reduced quality of life, with
population studies showing levels of impairment comparable to major depressive disorder
and schizophrenia [2]. A recent systematic review and meta-analysis confirms that effective
treatment is associated with significant improvements in quality of life, underscoring the
functional stakes of treatment resistance [3]. Neurobiological models implicate dysfunction
within cortico—striato—thalamo—cortical (CSTC) circuits, with converging evidence from
neuroimaging, pharmacological, and neurosurgical studies [4].

Current international treatment guidelines consistently recommend selective sero-
tonin reuptake inhibitors (SSRIs) and cognitive-behavioral therapy with exposure and
response prevention (ERP) as first-line interventions [5,6]. Treatment response in OCD
differs from that observed in major depressive disorder. Higher SSRI doses and longer
treatment duration are frequently required to achieve clinically meaningful improvement,
and response often emerges after 10-12 weeks of sustained therapy [7]. Despite optimized
pharmacological and psychotherapeutic interventions, a substantial proportion of patients
remain symptomatic. It is estimated that up to 40-60% of individuals do not achieve full
remission after adequate SSRI trials, and approximately one-third meet operational criteria
for treatment-resistant OCD (TR-OCD) [8]. Guideline-supported next steps following SSRI
non-response include switching to clomipramine or augmentation with low-dose antipsy-
chotics. Nevertheless, even after implementation of these recommended strategies, a subset
of patients continues to experience severe and functionally impairing symptoms. In such
cases, clinical decision-making extends beyond strictly guideline-endorsed algorithms.
While emerging evidence supports additional approaches—including glutamatergic aug-
mentation and neuromodulation—these strategies remain variably supported and are
often reserved for highly specialized settings [9,10]. Recent narrative and systematic re-
views of treatment-resistant OCD pharmacotherapy emphasize that the evidence base
beyond antipsychotic augmentation remains heterogeneous and largely derived from small
randomized trials and observational studies [11].

Within this clinical space, serotonergic combination strategies have been described in
smaller studies and specialist practice. In addition to summarizing the available evidence,
the present report aims to illustrate real-world clinical decision-making in a tertiary OCD
referral setting, highlighting how pharmacological intensification strategies may be selected,
implemented, and monitored in highly refractory patients.

To define the clinical gap addressed here more precisely, this manuscript is con-
cerned with specialist-level pharmacological decision-making in highly refractory OCD
once optimized SRI/clomipramine therapy and, when available, exposure and response
prevention (ERP) have failed. Although the majority of strategies considered act on the
serotonergic system, the case series and evidence synthesis deliberately extend to glu-
tamatergic/GABAergic augmentation (topiramate) and contextualize neuromodulation,
ketamine, N-acetylcysteine, and memantine, so that the term “pharmacological intensifica-
tion” is used in its broader sense. Treatment resistance is, moreover, unlikely to be a single
homogeneous phenotype: it may vary across symptom dimensions (e.g., checking/doubt,
unacceptable aggressive or sexual thoughts, relationship-centered obsessions), comorbidi-
ties, level of insight, tic history, and cognitive/metacognitive profile, which provides a
rationale for the personalized, case-based approach adopted below.
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Throughout this manuscript the following terms are used. Non-response denotes
failure to achieve a clinically meaningful change in Yale-Brown Obsessive Compulsive Scale
(Y-BOCS) score; partial response denotes a Y-BOCS reduction below 25%; near-response
denotes a 25-34% reduction; and response denotes a reduction of at least 35%. Treatment-
resistant OCD refers to inadequate response despite at least two adequate SRI trials (including
clomipramine) and optimized ERP when available, whereas treatment-refractory OCD denotes
persistence of disabling symptoms despite multiple guideline-supported strategies, including
antipsychotic augmentation. The 35% threshold for response and the 25-34% band for near-
response were adopted a priori in line with widely used operational definitions in the TR-OCD
literature, because in highly refractory patients clinically relevant change frequently falls short
of conventional response criteria and a sub-threshold improvement may still be functionally
meaningful. For consistency, the abbreviation SRI (serotonin reuptake inhibitor) is used
throughout to denote the pharmacological class as a whole, including clomipramine, whereas
SSRI is reserved for selective serotonin reuptake inhibitors specifically.

2. Materials and Methods
2.1. Study Design
This study integrates two complementary components:

(1) A structured narrative synthesis of published evidence on pharmacological strategies
in treatment-resistant obsessive—compulsive disorder (TR-OCD);
(2) A retrospective observational case series conducted in a tertiary OCD referral clinic.

The objective was not to establish treatment efficacy but to describe real-world im-
plementation, pharmacological considerations, and safety governance when serotonergic
combination strategies are used in highly refractory patients.

These five patients were identified consecutively among adults with treatment-
resistant OCD managed at the clinic who underwent a pharmacological intensification
strategy and completed at least 12 weeks of follow-up during the study period. The clin-
ical characteristics, background pharmacotherapy, intensification strategy, and 12-week
outcomes of the five included patients are summarized in Table 1. As the case series is ret-
rospective, a complete screening denominator of all eligible patients was not prospectively
recorded and could not be reliably reconstructed; the resulting possibility of selection bias
is explicitly acknowledged in Section 6.

Table 1. Clinical characteristics, background pharmacotherapy, intensification strategy, and outcomes.

Intensification Baseline Baseline Y-BOCS CGI-I

Case  Age/Sex Comorbidity Background Regimen Strategy Y.BOCS CGI-S 12 wl) (12 wk) Outcome
Sertraline 200 mg/day +
Risperidone2mg/day +  Sertraline increased to o
1 62F None reported Lorazepam 1 mg 250 mg/day 28 6 18 2 Response (36%)
atbedtime
5 59F Generalized Fluoxetine 60 mg/day + Mirtazapine added 29 6 19 5 Near-response
anxiety, insomnia Pregabalin (45 mg/day) (34%)
Switch to Sertraline Near-response
3 47M Motor tics Fluoxetine 80 mg/day 200 mg/day + 32 7 21 2 o P
. (34%)
Citalopram 40 mg/day
4 3BM Sch(iiz'oafffctive C{;)Zlapimte Zé)gomg / glag + Sertrilgigggtﬁg/day 31 6 21 5 Near(;’;;};onse
isorder alproate 500 mg 40 mg/day added o
Paroxetine 60 mg/day + . .
5 38M None reported Vortioxetine 20 mg/day + Togggr:lnatfgdcl)ed 30 6 23 3 r PIalrt1a(123n %)
Brexpiprazole 2 mg/day g/qay esponse °

Note: Response, >35% Y-BOCS reduction; near-response, 25-34%; partial response, <25%. CGI-S, Clinical
Global Impression-Severity (1 = normal to 7 = among the most extremely ill); CGI-I, Clinical Global Impression-
Improvement (1 = very much improved, 2 = much improved, 3 = minimally improved, 4 = no change,
5-7 = worsening).
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The observational component of the study is reported in accordance with the STROBE
guideline for observational studies [12], and the five case descriptions follow the CARE
reporting guideline for clinical case reports [13].

2.2. Literature Search Strategy

The aim was not to perform a systematic review or meta-analysis, but to provide a
clinically oriented synthesis of the pharmacological strategies most relevant to treatment-
resistant OCD (TR-OCD) in the contemporary literature; accordingly, the literature compo-
nent is reported as a structured narrative review rather than a systematic review intended
to quantify pooled treatment effects.

A structured literature search was conducted in PubMed /MEDLINE and Google Scholar
for articles published between January 2015 and December 2025. In PubMed/MEDLINE,
terms were combined using Boolean operators: (“obsessive-compulsive disorder” OR
“OCD”) AND (“treatment-resistant” OR “treatment-refractory”) AND (“SSRI” OR “sero-
tonin reuptake inhibitor” OR “clomipramine” OR “antipsychotic augmentation” OR “mir-
tazapine” OR “dual SSRI” OR “topiramate” OR “memantine” OR “N-acetylcysteine” OR
“ketamine” OR “deep brain stimulation” OR “transcranial magnetic stimulation”). Google
Scholar was searched with the same terms in simplified form, and the first pages of results
were screened pragmatically for additional peer-reviewed records not already retrieved.

Eligible sources were peer-reviewed articles published in English that addressed the
pharmacological treatment of TR-OCD and reported clinically interpretable outcomes; non-
English publications and conference abstracts without full text were excluded. Titles and
abstracts were screened for relevance, followed by full-text review when appropriate.
Priority was given to randomized controlled trials, meta-analyses, systematic reviews,
and high-quality observational studies; case reports and small case series were included
selectively when they addressed under-studied or emerging strategies for which controlled
evidence was unavailable, and their lower evidentiary weight was made explicit when
cited. Seminal studies predating the search interval (e.g., foundational randomized con-
trolled trials and pivotal augmentation studies) were retained through backward citation
(reference-list) searching and expert selection, given their continued clinical relevance.
Major international OCD practice guidelines were identified through purposive searching
and appraised narratively.

Consistent with the structured narrative design, the number of records was not tracked
through a formal PRISMA flow diagram and no quantitative risk-of-bias instrument was
applied; instead, the methodological strength and limitations of each cited source (e.g.,
open-label versus controlled design, sample size) are discussed narratively within the text.

2.3. Case Series: Clinical Setting, Patient Selection, Definitions and Monitoring

The case series was conducted in a tertiary OCD referral clinic specializing in treatment-
resistant presentations. For the purposes of the clinical case series component of this study,
treatment-resistant OCD (TR-OCD) was operationally defined as failure to achieve at least
a 35% reduction in Yale-Brown Obsessive Compulsive Scale (Y-BOCS) score following
at least two adequate trials of serotonin reuptake inhibitors (including clomipramine),
each administered at maximally tolerated or guideline-recommended high doses for a
minimum of 10-12 weeks, and optimized exposure and response prevention (ERP) therapy
when available.

Symptom severity was assessed using the Yale-Brown Obsessive Compulsive Scale
(Y-BOCS) [14]. This operational definition was applied solely for patient selection within
the retrospective case series. Because adequacy of exposure and response prevention (ERP)
is central to a label of treatment resistance, the ERP status of each patient was recorded
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individually and is reported in Table 2 (i.e., whether ERP was unavailable locally, refused
by the patient, incomplete/discontinued, completed but ineffective, or ongoing). Y-BOCS
assessments were administered by the treating psychiatrists at the tertiary clinic. Baseline
ratings were obtained prospectively at the index visit, whereas the present analysis of
week-12 outcomes was conducted retrospectively from the clinical records; ratings were
therefore not blinded to treatment, a limitation acknowledged below. To complement the
Y-BOCS, the Clinical Global Impression-Improvement and —Severity scales (CGI-1/CGI-S)
were used to summarize global change, and the approximate daily time occupied by rituals
was documented narratively at each visit.
Patients were included if they:

- met DSM-5 diagnostic criteria for obsessive-compulsive disorder;

- fulfilled the operational definition of TR-OCD described above;

- had undergone multiple prior pharmacological interventions;

- were considered for serotonergic combination strategies after failure of guideline-
supported approaches.

Treatment decisions were made within routine clinical care following multidisciplinary
discussion and individualized risk-benefit assessment. Five patients treated with phar-
macological intensification strategies during the study period were included in the case
series. Each case illustrates a distinct pharmacological intensification strategy discussed
in the evidence synthesis, including supratherapeutic SSRI dosing, SSRI plus mirtazapine
augmentation, dual SSRI therapy, serotonergic intensification in a clozapine-treated patient,
and glutamatergic augmentation with topiramate.

The primary outcome was percentage change in Y-BOCS score from baseline to week 12.

Clinical response was defined as a reduction of >35% in Y-BOCS score, while reduc-
tions between 25% and 34% were considered near-response.

Secondary outcomes included adverse events and electrocardiographic QTc parameters.

Table 2. Treatment history and safety-monitoring details for the case series.

. Prior SRI Trials Prior Antipsychotic Main Adverse
Case Hiness Duration ERP Status (Incl. Clomipramine) Augmentation ECG/QTF Effects/Dose Stability
. . . - Normal at baseline None; only sertraline
. Onset in ea'rly ) Fluvqxamlr}e, c1taloprfim, Arll':nlf)r.azole' (d/¢,no and wk 12; no QTcF up-titrated (200
(62 F) adulthood; episodic Refused clomipramine, sertraline  benefit); risperidone 2 mg .
(~40yrs) (>4; clomipramine yes) (ongoing) prolongation 250mg), other
= (<480 ms) doses stable
. . . . Normal at baseline Transient sedation;
Onset at age 20 . Multip l_e SRIs m“? Arlplprjazolg (akathisia); and wk 12; no QTcF fluoxetine 60 mg stable,
2 (59F) Ongoing fluoxetine 60 mg; risperidone - . .
(~39 yrs) lomi . (h lacti ia) prolongation mirtazapine added to
clomipramine yes yperprolactinaemia (<480 ms) 45mg
. . . Normal at baseline
Since childhood; tic . Fluoxetine 80 mg, . Aripiprazole 10 mg; and wk 12; no QTcF None; dual SSRI doses
3 (47M) hi Ongoing fluvoxamine 300 mg; risperidone 2 mg - A
istory (~35 yrs) lomi . - prolongation stable after titration
clomipramine yes (no benefit)
(<480 ms)
Since adolescence; Clozapine 200 mg/day Normal at baseline None;
. - Sertraline 200 mg, (psychosis) + valproate; . . !
schizoaffective . . ! . and wk 12;,n0o QTcF  clozapine/valproate held
4(33M) comorbidit; Ongoing fluoxetine 40 mg; clozapine rolongation constant, no psychotic
(~20y13) y clomipramine yes 157 /norclozapine P (< 480gm ) rel sy
yrs 75ng/mL s elapse
Multiple SRIs (paroxetine Normal at baseline Transient paresthesia;
Since adolescence . P > (par Prior SGAs; current and wk 12; no QTcF background regimen
5(38M) Ongoing 60 mg, vortioxetine 20 . - .
(~25yrs) mg); clomipramine yes brexpiprazole 2 mg prolongation stable, topiramate added
8); clotprarmune ye (<480 ms) t0 100 mg

Abbreviations: ERP, exposure and response prevention; SRI, serotonin reuptake inhibitor; SGA, second-generation
antipsychotic; QTcF, Fridericia-corrected QT interval; d/c, discontinued. Illness durations for Cases 1, 3, 4 and 5
are approximate, derived from documented age at onset.
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2.4. Safety Monitoring Procedures

All serotonergic combination strategies were implemented within a structured mon-
itoring framework that included gradual dose titration and avoidance of simultaneous
rapid escalation of multiple agents.

Patients were systematically monitored for serotonin toxicity using clinical decision
rules informed by the Hunter Serotonin Toxicity Criteria [15], with particular attention to
neuromuscular hyperactivity, autonomic instability, and altered mental status. Electrocar-
diograms were obtained at baseline and during follow-up in patients receiving serotonergic
combination regimens. QT intervals were corrected using the Fridericia formula (QTcF).
Predefined safety thresholds prompted treatment re-evaluation for QTcF > 480 ms and
treatment discontinuation for QTcF > 500 ms or if arrhythmic symptoms occurred. Prior to
initiation of combination regimens, concomitant medications were systematically reviewed
for potential cytochrome P450-mediated drug—drug interactions. When SSRI-clomipramine
combinations were implemented, clomipramine doses were maintained conservatively and
titrated gradually with close clinical monitoring. Follow-up assessments were conducted
over a minimum period of three months after initiation of combination therapy. Functional
improvement and adverse effects were documented during routine clinical visits. The re-
sults of this monitoring are reported in Table 2: electrocardiograms obtained at baseline
and at week 12 showed no QTcF above the predefined 480 ms threshold and no clinically
significant change in any patient. For the clozapine-treated patient (Case 4), measured
plasma clozapine and norclozapine concentrations are reported in the corresponding case
description and in Table 2.

2.5. Ethical Considerations

This retrospective case series used de-identified clinical data collected during routine
clinical care. Written informed consent for publication of anonymized clinical information
was obtained from all patients included in the case series.

2.6. Artificial Intelligence Use Statement

Artificial intelligence-assisted tools were used exclusively for limited linguistic and
stylistic refinement of the manuscript. No Al system contributed to the conception, design,
literature selection, clinical evaluation, data analysis, interpretation of the findings, or
scientific conclusions. All intellectual content, methodological decisions, and responsibility
for the integrity and accuracy of the work rest entirely with the authors.

3. Evidence Synthesis: Treatment Strategies in Treatment-Resistant OCD
3.1. Neurobiological Circuit Model of OCD

Obsessive-compulsive disorder (OCD) is increasingly conceptualized as a disorder
involving dysfunction within cortico-striato—thalamo—cortical (CSTC) circuits linking the
orbitofrontal cortex, anterior cingulate cortex, striatum, globus pallidus, and thalamus.
Converging evidence from neuroimaging, neurophysiological studies, and neurosurgical
interventions indicates that abnormal activity within these circuits contributes to the gener-
ation and persistence of obsessive-compulsive symptoms [16,17]. Functional imaging stud-
ies consistently demonstrate increased activity within orbitofrontal and anterior cingulate
regions as well as the caudate nucleus in individuals with OCD, with partial normalization
following effective pharmacological or behavioral treatment [18,19]. Multiple neurotrans-
mitter systems modulate CSTC circuit function. Serotonergic signaling plays a central
regulatory role in cortical-striatal connectivity and provides the primary rationale for sero-
tonin reuptake inhibitors (SRIs) as first-line pharmacotherapy. Dopaminergic modulation
within striatal circuits has been implicated in habit formation and compulsive behavioral
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reinforcement, supporting the use of antipsychotic augmentation in treatment-resistant
cases. Increasing evidence also suggests that glutamatergic dysregulation contributes to
abnormal excitatory signaling within CSTC pathways [4]. Recent integrative reviews have
consolidated this circuit-based model, explicitly linking serotonergic, dopaminergic and
glutamatergic dysfunction within CSTC loops to current and emerging treatments, and con-
temporary systematic reviews of functional connectivity (fMRI/EEG) confirm distributed
large-scale network abnormalities extending beyond classical CSTC regions in OCD [20].

Within this neurobiological framework, pharmacological strategies in treatment-
resistant OCD can be conceptualized as attempts to restore functional balance within
these interconnected neural circuits.

3.2. Guideline-Supported Pharmacological Strategies

Current international treatment guidelines recommend serotonin reuptake inhibitors
(SSRIs) and cognitive-behavioral therapy with exposure and response prevention (ERP)
as first-line interventions for obsessive-compulsive disorder [5,21]. Compared with major
depressive disorder, pharmacological treatment of OCD typically requires higher SSRI
doses and longer treatment duration, with clinically meaningful improvement often emerg-
ing only after 10-12 weeks of sustained therapy [1,7]. When response to optimized SSRI
therapy remains inadequate, recommended next-step strategies include switching to an-
other SRI, switching to clomipramine, or augmentation with low-dose second-generation
antipsychotics such as risperidone or aripiprazole. Meta-analytic evidence indicates that an-
tipsychotic augmentation can produce clinically meaningful symptom reduction in approxi-
mately 30-40% of patients with SRI-resistant OCD [22,23]. Recent network meta-analyses of
randomized controlled trials in SRI-resistant OCD likewise identify antipsychotic augmen-
tation among the most effective next-step options, while underscoring the heterogeneity
and limited size of the underlying evidence [24,25]. Despite these guideline-supported
strategies, a substantial proportion of patients continue to experience persistent and func-
tionally impairing symptoms. It is commonly estimated that approximately one-third of
individuals with OCD meet operational criteria for treatment-resistant illness after multiple
adequate pharmacological trials [8].

3.3. Pharmacological Strategies Beyond Current Guidelines

In patients with persistent symptoms despite guideline-based treatment, clinicians
may explore pharmacological intensification strategies in specialized clinical settings. These
approaches are generally supported by smaller clinical studies, observational reports, and
expert consensus rather than large randomized trials [26]. One such strategy involves
supratherapeutic SSRI dosing. Evidence suggests that SSRIs demonstrate a dose-response
relationship in OCD, with greater symptom reduction observed at higher doses com-
pared with lower therapeutic ranges [27]. In a controlled trial involving nonresponders to
standard-dose sertraline, escalation to doses between 250 mg and 400 mg daily resulted in
greater improvement in obsessive—compulsive symptoms compared with continuation of
200 mg daily [28]. Observational safety data also suggest that higher SRI doses may be toler-
ated in selected patients when implemented with careful monitoring [29]. Another strategy
involves serotonergic combination therapy aimed at enhancing serotonergic modulation in
patients who demonstrate partial but incomplete response to monotherapy. Augmentation
of SSRIs with mirtazapine has been investigated in exploratory trials and randomized stud-
ies, with some evidence suggesting additional improvement in obsessive-compulsive symp-
toms [30,31]. Other serotonergic combinations—including SSRI-clomipramine regimens
or dual SSRI strategies—have been described in clinical reports and small observational
series, although robust controlled evidence remains limited and careful safety monitoring
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is required due to potential pharmacokinetic interactions and serotonergic toxicity [32,33].
In parallel, growing interest has focused on glutamatergic modulation as a potential treat-
ment target in OCD. Agents influencing glutamatergic neurotransmission have been investi-
gated based on evidence of abnormal excitatory signaling within CSTC circuits [4]. Among
these agents, topiramate—an anticonvulsant with AMPA /kainate receptor inhibition and
GABAergic enhancement—has been evaluated as adjunctive therapy in treatment-resistant
OCD. Randomized controlled trials have reported reductions in compulsive symptom
severity when topiramate was added to ongoing SSRI treatment [34,35], although toler-
ability limitations may restrict its broader use. Memantine and N-acetylcysteine (NAC)
have been evaluated as adjunctive treatments in treatment-resistant OCD. Randomized
controlled studies have reported mixed but sometimes promising results for memantine
augmentation of SSRIs, while NAC has demonstrated modest symptom improvement in
some controlled trials [36,37]. Recent systematic reviews and meta-analyses of random-
ized trials have provided updated, cautiously favorable estimates for N-acetylcysteine
augmentation and for memantine augmentation in refractory OCD, while emphasizing
the small number and heterogeneity of the available trials [38,39]. Rapid-acting gluta-
matergic interventions such as ketamine have been investigated as potential treatments for
refractory OCD. A randomized controlled crossover trial demonstrated rapid reductions
in obsessive symptoms following intravenous ketamine administration [40]. Subsequent
studies using active-controlled designs have further supported the rapid but often transient
anti-obsessional effects of ketamine [41]; a recent systematic review of ketamine in OCD
reinforces these signals while highlighting the brief duration of effect [42]. For patients who
remain refractory to pharmacological intensification, neuromodulation provides a further
option: recent meta-analyses support the efficacy of deep brain stimulation and of deep
transcranial magnetic stimulation in treatment-resistant OCD, although these interven-
tions remain confined to highly specialized centers [43,44]. Taken together, these findings
suggest that in selected patients with highly treatment-resistant OCD, pharmacological
intensification strategies targeting serotonergic and glutamatergic systems may represent
potential therapeutic options. However, the available evidence remains limited, and such
approaches should generally be implemented within specialist clinical settings with careful
monitoring of safety and tolerability. To illustrate how specialist-level serotonergic combi-
nation strategies may be implemented and monitored in real-world practice, we present a
small case series from a tertiary OCD referral service.

4. Case Series

The following case series illustrates five pharmacological strategies used in special-
ist management of treatment-resistant OCD, each representing a distinct mechanism of
serotonergic or glutamatergic modulation discussed in the preceding evidence synthesis.
Before the individual descriptions, the cohort is summarized in aggregate. The series com-
prised five patients (three men, two women) with a mean age of 47.8 years (range 33-62).
All met the operational criteria for TR-OCD, with a heavy prior treatment burden (multi-
ple adequate SRI trials including clomipramine in all cases, and previous anti-psychotic
augmentation in four). Dominant symptom dimensions were checking/doubt (Cases 1,
3, 5), relationship-centered obsessions (Case 2), and aggressive/sexual obsessions with
schizoaffective comorbidity (Case 4); one patient had a tic history (Case 3). Baseline Y-BOCS
scores ranged from 28 to 32 (mean 30.0). At 12 weeks, Y-BOCS reductions ranged from 23%
to 36% (mean ~ 31.8%). Using the predefined thresholds, one patient met the response cri-
terion (>35%), three were near-responders (25-34%), and one showed partial improvement
(<25%). No patient experienced serotonin toxicity, clinically significant QTc prolongation,
or major cardiac events, and background psychotropic doses were otherwise held stable
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during the 12-week observation window. Given that only one of five patients met the
predefined response criterion, these outcomes should be read as signals of possible benefit
in highly selected patients rather than as evidence that the strategies are effective. Figure 1
illustrates, for each case, the dominant clinical symptom profile and the pharmacological
intensification strategy chosen to target persistent obsessive-compulsive symptoms.

Pharmacological intensification strategies in treatment-resistant OCD illustrated in the case series

Treatment-Resistant Obsessive-Compulsive Disorder (TR-OCD)
Persistent symptoms despite:
* >2 adequate SRI trials (including clomipramine)

* Exposure and Response Prevention (ERP)

* Antipsychotic augmentation

¥

Persistent OCD symptoms + patient-specific clinical context

//\;

Serotonergic strategies | | Glutamatergic strategy

Case 1 - High-dose SSRI Case 5 - Topiramate augmentation

Reason: partial response to standard SSRI dose

Sertraline 250 mg Reason: persistent OCD symptoms despite optimized
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Figure 1. Clinical symptom profiles observed in the present case series and corresponding pharmaco-
logical intensification strategies selected to target persistent obsessive-compulsive symptoms.

4.1. Case 1—Supratherapeutic SSRI Dosing in Treatment-Resistant OCD

Presentation. A 62-year-old woman with long-standing OCD (onset in early adulthood,
episodic course, ~40 years” duration) was referred for persistent, disabling symptoms; the
current exacerbation had lasted ~1 year. The picture was dominated by doubt-related
obsessions with severe checking compulsions (locking doors, switching off appliances),
with verification rituals of 3-4 h/day, loss of employment, and preserved insight. Baseline
Y-BOCS was 28 and CGI-S 6 (severely ill).

Prior treatment. Adequate trials with limited benefit including fluvoxamine, citalo-
pram, and clomipramine; aripiprazole augmentation discontinued for insufficient benefit.
ERP was refused by the patient. At referral she was on sertraline 200 mg/day, with risperi-
done 2 mg/day and lorazepam 1 mg at bedtime (stable for months); symptoms remained
severe despite ongoing antipsychotic augmentation.

Rationale. Given persistent severe symptoms, good tolerability of sertraline 200 mg/day,
and limited benefit from antipsychotic augmentation, a cautious escalation beyond the
conventional maximum dose was considered; baseline ECG was unremarkable.
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Intervention and monitoring. Sertraline was titrated from 200 to 250 mg/day over
two weeks, with all concomitant medications unchanged and clinical/ECG monitoring;
ECGs at baseline and week 12 were normal, with no QTcF prolongation (<480 ms).

Outcome. Improvement appeared after ~4 weeks at 250 mg, with ritual time falling
from 34 h to ~1 h/day and greater daily autonomy. At 12 weeks Y-BOCS fell from 28
to 18 (—36%), corresponding to CGI-I 2 (much improved) and meeting the predefined
response criterion.

Adverse events. Well tolerated; no gastrointestinal symptoms, agitation, insomnia,
tremor, or other features of serotonergic toxicity; cardiovascular parameters and QTc stable.

Follow-up. Sertraline maintained at 250 mg/day without further escalation.

4.2. Case 2—SSRI Augmentation with Mirtazapine in Treatment-Resistant OCD

Presentation. A 59-year-old woman with OCD since age 20 (~39 years’ duration)
was referred for persistent obsessive doubts and functional impairment. Symptoms were
predominantly relationship-centered obsessions and pathological doubt (recurrent doubts
about whether her marital relationship was “correct”), with prolonged rumination, reassur-
ance seeking, and several hours/day of mental reviewing, causing distress and reduced
occupational functioning. Comorbid generalized anxiety and severe insomnia were present.
Baseline Y-BOCS was 29 and CGI-S 6 (severely ill).

Prior treatment. Numerous trials with limited benefit, including clomipramine; arip-
iprazole discontinued for akathisia and lack of benefit; risperidone stopped for hyperpro-
lactinaemia. ERP was ongoing. At evaluation she was on fluoxetine 60 mg/day (partial
improvement, persistent rumination); pregabalin had been added for anxiety, reducing
daytime anxiety but with minimal effect on sleep and rumination.

Rationale. Given persistent symptoms with prominent insomnia and anxiety-driven
rumination, mirtazapine augmentation was selected for its favorable profile on sleep and
anxiety alongside serotonergic modulation.

Intervention and monitoring. Mirtazapine was titrated to 45 mg/day with fluoxetine
maintained at 60 mg/day, with clinical monitoring for tolerability and interactions; ECGs
at baseline and week 12 were normal, with no QTcF prolongation (<480 ms).

Outcome. Improvement appeared within 4-6 weeks, with better sleep continuity, reduced
evening rumination, and decreased intensity of intrusive relational doubts. At 12 weeks Y-
BOCS fell from 29 to 19 (—34%), corresponding to CGI-I 2 (much improved) and consistent
with near-response.

Adverse events. Generally well tolerated; transient sedation during early mirtazapine
titration, diminishing over time; no significant cardiovascular or neurological effects.

Follow-up. Fluoxetine-mirtazapine combination maintained during follow-up.

4.3. Case 3—Dual SSRI Strategy in Severe Treatment-Resistant OCD

Presentation. A 47-year-old man with OCD since childhood and a history of motor
tics (~35 years’ duration) was admitted for severe, persistent symptoms. The picture was
dominated by intrusive doubts about everyday actions and compulsive checking rituals
occupying several hours/day, with substantial impairment. Baseline Y-BOCS was 32 and
CGI-S 7 (among the most extremely ill).

Prior treatment. Numerous adequate trials, including high-dose fluoxetine (80
mg/day), fluvoxamine (300 mg/day), and clomipramine; aripiprazole (10 mg/day) and
risperidone (2 mg/day) without benefit; prior mirtazapine discontinued for limited benefit.
ERP was ongoing. At admission he was on fluoxetine 80 mg/day plus gabapentin 400 mg
three times daily, with persistent severe symptoms.
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Rationale. After comprehensive evaluation (baseline labs and ECG), a monitored
dual SSRI strategy was chosen in preference to other options judged less suitable:
SSRI-clomipramine was relatively contraindicated by additive serotonergic and cardiac-
conduction risk and prior limited tolerance of tricyclics; renewed antipsychotic augmenta-
tion had already failed; and memantine, N-acetylcysteine, or neuromodulation were either
unavailable within the treatment window or declined. Sertraline and citalopram were
chosen in part for their relatively limited CYP450 inhibition.

Intervention and monitoring. Fluoxetine was discontinued and replaced with sertra-
line 200 mg/day plus citalopram 40 mg/day;, titrated gradually under structured moni-
toring for serotonin toxicity, with serial ECG given citalopram’s dose-related QT liability;
ECGs at baseline and week 12 were normal, with no QTcF prolongation (<480 ms).

Outcome. Improvement appeared within 4-6 weeks, with reduced pathological doubt
and fewer/shorter checking rituals. At 12 weeks Y-BOCS fell from 32 to 21 (—34%),
corresponding to CGI-I1 2 (much improved) and consistent with near-response.

Adverse events. Generally well tolerated; no gastrointestinal symptoms, agitation,
tremor, or serotonergic toxicity; no relevant QTc prolongation on serial ECG.

Follow-up. Dual SSRI regimen maintained with outpatient follow-up.

4.4. Case 4—Serotonergic Intensification for Clozapine-Associated
Obsessive-Compulsive Symptoms

Presentation. A 33-year-old man with schizoaffective disorder and comorbid OCD
since adolescence (~20 years’ duration) was referred for severe, disabling obsessive—
compulsive symptoms, dominated by intrusive aggressive and sexual obsessions (thoughts
of harming others; disturbing sexual thoughts involving family members) with mental
neutralization rituals occupying several hours/day and precluding employment. Baseline
Y-BOCS was 31 and CGI-S 6 (severely ill).

Prior treatment. Adequate prior trials including clomipramine. Maintenance cloza-
pine 100 mg twice daily (200 mg/day) plus valproate 500 mg twice daily, with psychotic
symptoms clinically stable but OCS severe. ERP was ongoing. Clozapine reduction was
judged unsafe given a documented history of psychotic relapse on previous antipsychotics
and on lower clozapine exposure.

Rationale. With clozapine reduction not feasible, obsessive—compulsive symptoms
were targeted directly. Sertraline was initiated and titrated to 200 mg/day (clozap-
ine/valproate unchanged) with only partial improvement, so a monitored serotonergic
intensification was added; fluoxetine was chosen partly for its relative weight-neutrality,
with attention to potential CYP-mediated clozapine accumulation.

Intervention and monitoring. Fluoxetine 40 mg/day was added to sertraline
200 mg/day, with serial ECG and plasma-level monitoring. Psychotic stability was moni-
tored systematically: across 12 weeks there was no re-emergence of delusions, hallucina-
tions, or affective decompensation. The available trough showed clozapine 157 ng/mL
and norclozapine 75 ng/mL (below the 200-600 ng/mL reference range), not suggestive of
fluoxetine-related accumulation; ECGs at baseline and week 12 were normal, with no QTcF
prolongation (<480 ms).

Outcome. Improvement appeared within 4-6 weeks, with reduced intensity and fre-
quency of intrusive aggressive and sexual obsessions and less engagement in neutralization
rituals. At 12 weeks Y-BOCS fell from 31 to 21 (—32%), corresponding to CGI-I 2 (much
improved) and consistent with near-response.

Adverse events. Generally well tolerated; no serotonergic toxicity; no relevant QTc
prolongation; no psychotic relapse.

Follow-up. Combined serotonergic regimen maintained alongside ongoing clozap-
ine therapy.
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4.5. Case 5—Glutamatergic Augmentation with Topiramate in Treatment-Resistant OCD

Presentation. A 38-year-old man with OCD since adolescence (~25 years’ duration)
was referred for persistent, disabling symptoms, predominantly pathological doubt and
checking compulsions with prolonged mental rumination, precluding employment. No
comorbidity was reported. Baseline Y-BOCS was 30 and CGI-S 6 (severely ill).

Prior treatment. Multiple adequate SRI trials, including clomipramine, and second-
generation antipsychotic augmentation, without meaningful benefit. ERP was ongoing.
At evaluation he was on a maximally optimized regimen of paroxetine 60 mg/day, vortiox-
etine 20 mg/day, and brexpiprazole 2 mg/day, with persistent severe symptoms.

Rationale. Given persistence despite optimized serotonergic and dopaminergic agents,
topiramate was selected purely on glutamatergic/ GABAergic grounds (reducing patho-
logical frontostriatal hyperactivity); the weight-related and binge-eating advantages of
topiramate did not apply to this patient, who had no such features.

Intervention and monitoring. Topiramate was added and titrated to 100 mg/day,
with the existing regimen unchanged and monitoring for neurological adverse effects,
interactions, and ECG when indicated; ECGs at baseline and week 12 were normal, with
no QIcF prolongation (<480 ms).

Outcome. Improvement appeared within 4-6 weeks, with reduced obsessive doubts
and less time in checking rituals. At 12 weeks Y-BOCS fell from 30 to 23 (—23%), corre-
sponding to CGI-1 3 (minimally improved) and indicating partial response.

Adverse events. Generally well tolerated; mild transient paresthesia during early
titration, resolving spontaneously; no significant cognitive or cardiovascular effects.

Follow-up. Topiramate augmentation maintained as part of ongoing treatment.

5. Discussion

The present study combines a structured synthesis of the literature with a clinical
case series illustrating pharmacological intensification strategies in patients with highly
treatment-resistant obsessive—compulsive disorder (TR-OCD). The primary aim of this case
series was not to provide evidence of efficacy but to illustrate real-world clinical decision-
making in highly refractory cases. All individuals included in the series had persistent and
functionally disabling symptoms despite multiple adequate serotonin reuptake inhibitor
(SRI) trials, and several had previously undergone augmentation with antipsychotic agents
without sustained clinical benefit. Across the five cases, a progressive range of pharmaco-
logical intensification strategies was implemented, including supratherapeutic SSRI dosing,
serotonergic augmentation with mirtazapine, dual SSRI therapy, serotonergic treatment
in the context of clozapine therapy, and glutamatergic augmentation with topiramate.
These complex pharmacological regimens reflect the highly refractory nature of the clinical
presentations and the multiple prior treatment failures observed in this patient popula-
tion. The pharmacological strategies described here should not be interpreted as general
treatment recommendations. They reflect individualized clinical decision-making in highly
refractory cases managed within specialist settings with careful monitoring and detailed
risk-benefit evaluation. These observations should therefore be considered hypothesis-
generating rather than prescriptive. Despite their heterogeneity, these approaches share a
common clinical objective: overcoming partial response to optimized serotonergic phar-
macotherapy in patients with persistent symptoms. Treatment-resistant OCD remains a
major therapeutic challenge. Even when guideline-recommended treatment algorithms
are followed—including high-dose SSRI therapy and exposure and response prevention
(ERP)—approximately one-third of patients continue to experience clinically significant
symptoms [1,27]. In such cases clinicians frequently explore pharmacological intensifica-
tion strategies aimed either at enhancing serotonergic modulation or targeting additional
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neurobiological systems implicated in OCD pathophysiology. The purpose of the present
case series is therefore primarily illustrative, highlighting possible clinical strategies and
safety considerations in highly refractory cases rather than providing definitive evidence of
treatment efficacy.

5.1. Serotonergic Optimization and Combination Strategies

The first four cases illustrate different forms of serotonergic pharmacological intensifi-
cation. In the first case, escalation of sertraline beyond the conventional maximum dose
produced clinically meaningful improvement after previous SSRI trials and antipsychotic
augmentation had failed. Previous literature also suggests that antipsychotic augmentation
may be particularly effective in patients with comorbid tic disorders, potentially reflecting a
stronger contribution of dopaminergic dysregulation within cortico-striatal circuits in this
subgroup [22,45]. Meta-analytic evidence suggests that SSRIs demonstrate a dose-response
relationship in OCD, with greater symptom reduction observed at higher therapeutic
doses [7,27]. Controlled trial data also indicate that dose escalation beyond 200 mg/day
of sertraline may lead to additional improvement in some non-responders [28]. From a
clinical perspective, these observations raise the possibility that in some patients apparent
treatment resistance may reflect incomplete rather than absent serotonergic responsiveness,
although this hypothesis requires further investigation in controlled studies. The second
case illustrates augmentation of SSRI therapy with mirtazapine. Beyond its antidepres-
sant properties, mirtazapine exerts indirect serotonergic modulation through presynaptic
a2-adrenergic antagonism and 5-HT2/5-HT3 receptor blockade. This pharmacological
profile may be particularly useful when obsessive symptoms are accompanied by insomnia,
hyperarousal, or anxiety-driven rumination. Clinical evidence suggests that mirtazapine
augmentation may accelerate or enhance SSRI response in OCD [30,31]. Additionally,
through its 5-HT3 antagonism, mirtazapine may mitigate SSRI-related gastrointestinal
intolerance such as nausea, potentially improving treatment adherence in patients sensitive
to serotonergic side effects. In addition, mirtazapine-induced appetite stimulation may
be advantageous in patients experiencing reduced appetite or weight loss associated with
severe anxiety or serotonergic treatment. In the present case this pharmacological profile
was considered particularly relevant given the coexistence of insomnia, anxiety, and per-
sistent obsessive rumination. The third case demonstrates a dual SSRI strategy following
inadequate response to optimized monotherapy. Evidence supporting the combination
of two SSRIs remains limited and largely confined to case reports and observational ex-
perience [26,33]. In clinical practice, such strategies are occasionally considered in highly
refractory situations where partial serotonergic responsiveness suggests that further modu-
lation of the serotonergic system may overcome a therapeutic plateau. These approaches
should however be reserved for carefully selected cases and implemented with close mon-
itoring due to the potential risks of pharmacokinetic interactions, serotonergic toxicity,
and QT prolongation. Dual SSRI strategies remain highly experimental and are not sup-
ported by randomized controlled trials. Given the limited evidence base and the potential
risks associated with serotonergic polypharmacy, such strategies should be considered
highly experimental and restricted to carefully selected treatment-refractory cases managed
within specialist settings with structured safety monitoring. Their use should therefore be
considered only in highly selected refractory cases and within specialist clinical settings
with careful monitoring. From a circuit-based perspective, pharmacological intensification
strategies may be conceptualized as attempts to restore functional balance within dys-
regulated cortico—striato-thalamo—cortical networks implicated in obsessive—compulsive
symptom generation. The fourth case illustrates obsessive—-compulsive symptoms occur-
ring in the context of clozapine treatment for schizoaffective disorder. Clozapine-associated
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obsessive-compulsive symptoms represent a well-recognized clinical challenge, particu-
larly because reduction in clozapine dosage may not be feasible due to the risk of psychotic
relapse. In such cases, targeted pharmacological strategies aimed at modulating sero-
tonergic pathways may represent a pragmatic clinical approach. Clozapine-associated
obsessive-compulsive symptoms may occur in approximately 20-30% of clozapine-treated
patients [46,47]. A recent scoping review confirms that obsessive—compulsive symptoms
are common among clozapine-treated patients and remain a clinically important, under-
recognized problem [48]. Targeted treatment of obsessive-compulsive symptoms with
serotonergic pharmacotherapy may therefore represent a pragmatic clinical strategy when
psychotic symptoms remain otherwise stable. When selecting serotonergic agents in
patients receiving clozapine, metabolic considerations may also influence pharmacolog-
ical choice. Clozapine treatment is frequently associated with significant weight gain
and metabolic dysregulation. Among SSRIs, fluoxetine is generally considered relatively
weight-neutral and has demonstrated efficacy in reducing binge-eating and bulimic behav-
iors. In patients treated with clozapine—such as the patient described in Case 4—where
hyperphagia and metabolic burden may represent clinically relevant concerns, the use of
fluoxetine may therefore represent a pragmatic pharmacological option.

These four serotonergic strategies are not equivalent in evidence, risk, or clinical ac-
ceptability, and should not be presented as interchangeable. High-dose SSRI optimization
is the best-supported strategy, being grounded in dose-response data and a controlled
high-dose sertraline trial and carries the most favorable risk profile. SSRI-mirtazapine aug-
mentation has a modest but more direct evidence base, including a placebo-controlled trial,
and is generally well tolerated. Serotonergic treatment of clozapine-associated obsessive—
compulsive symptoms is a pragmatic, problem-specific strategy whose principal risk is
pharmacokinetic (raised clozapine levels) rather than serotonergic. Dual SSRI therapy,
by contrast, is the most experimental and highest-risk serotonergic strategy considered
here: it is supported only by case reports and small observational series and combines
additive serotonin toxicity and QT-prolongation liability. It should therefore be regarded as
a last resort option, restricted to carefully selected refractory patients managed in specialist
settings with structured safety monitoring.

Serotonergic intensification should also be positioned relative to third-generation
dopamine partial-agonist antipsychotic augmentation, an emerging strategy for SRI-
resistant OCD and directly relevant to the present series, as four patients had prior antipsy-
chotic exposure and Case 5 included brexpiprazole in the background regimen. Recent
retrospective studies have reported potential benefit with cariprazine and brexpiprazole
augmentation in treatment-resistant OCD, providing a mechanistically distinct comparator
to serotonergic intensification [49,50]. Similarly, preliminary evidence on multimodal sero-
tonergic agents such as vortioxetine is relevant to Case 5, where vortioxetine formed part of
the ongoing regimen. In patients in whom mood- or psychotic-spectrum instability compli-
cates standard SSRI-based approaches, partial-agonist or long-acting antipsychotic strate-
gies may be preferable to serotonergic polypharmacy [51,52]. Finally, the heterogeneity of
dominant symptom dimensions across our cases supports a dimension-informed, personal-
ized approach to treatment selection [53]. We therefore frame serotonergic intensification
not as superior to antipsychotic augmentation, but as one of several mechanism-specific
tools whose selection should be individualized.

5.2. Glutamatergic Augmentation

The final case illustrates augmentation with topiramate in a patient with persistent
symptoms despite complex serotonergic pharmacotherapy. Increasing neurobiological evi-
dence implicates glutamatergic dysregulation within cortico-striato—thalamo—cortical cir-
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cuits in OCD pathophysiology [4]. This has led to growing interest in glutamate-modulating
agents as potential treatments for refractory OCD. Topiramate enhances GABAergic trans-
mission and inhibits AMPA /kainate glutamate receptors, potentially reducing pathological
hyperactivity within frontostriatal circuits. The partial improvement observed with top-
iramate augmentation is consistent with emerging evidence implicating glutamatergic
dysregulation within cortico—striato—thalamo—cortical circuits in treatment-resistant OCD.
Randomized controlled trials have reported reductions in compulsive symptoms when top-
iramate is added to ongoing SSRI therapy in treatment-resistant OCD populations [34,35].
From a clinical perspective, topiramate may be particularly attractive in patients with
treatment-resistant OCD who also experience weight gain related to psychotropic medi-
cations or impulsive-compulsive eating behaviors. Topiramate has demonstrated efficacy
in binge-eating disorder and has been associated with reductions in binge frequency and
body weight in randomized trials [54]. The pharmacological regimen observed in Case 5
reflects a multi-level neurobiological strategy targeting serotonergic, dopaminergic, and
glutamatergic systems implicated in cortico-striato—thalamo-cortical circuit dysfunction.
However, tolerability limitations—including cognitive slowing, paresthesia, and fatigue—
may restrict broader use and require careful monitoring. These considerations argue against
presenting topiramate as a broadly attractive option. In the present series it produced only
partial improvement (23% Y-BOCS reduction), and its weight-related and binge-eating
advantages were not applicable to our patient, who had no such features. We therefore
regard topiramate augmentation as a cautious, patient-specific choice—reasonable chiefly
when a glutamatergic mechanism is sought and/or when comorbid weight gain, binge
eating, or impulsivity provides an additional, individual-level rationale—rather than a
generally recommended strategy.

5.3. Safety Considerations

Safety considerations are central when employing serotonergic polypharmacy or high-
dose pharmacotherapy. Potential risks include serotonin syndrome, pharmacokinetic drug-
drug interactions mediated by cytochrome P450 enzymes, QT interval prolongation, and
reductions in seizure threshold. In the present case series, pharmacological intensification
strategies were implemented using gradual titration and structured monitoring protocols,
including electrocardiographic evaluation when clinically indicated. No cases of serotonin
syndrome or clinically significant cardiac complications were observed. These cases also
highlight the importance of structured safety monitoring when pharmacological intensifi-
cation strategies are considered, including electrocardiographic assessment, careful dose
titration, and systematic evaluation of serotonin toxicity. Taken together, these observations
suggest that pharmacological intensification strategies may represent pragmatic options
in highly treatment-resistant OCD when guideline-supported interventions have failed.
However, such approaches should be implemented cautiously and ideally within specialist
clinical settings with careful monitoring and individualized risk-benefit assessment.

6. Limitations

Several limitations should be acknowledged. First, the present study includes a
small observational case series without a control group, which limits the ability to draw
causal conclusions regarding treatment efficacy. The clinical improvements observed may
therefore reflect multiple factors, including natural fluctuations in symptom severity or
concurrent non-pharmacological interventions. Second, the pharmacological strategies de-
scribed were heterogeneous, reflecting individualized clinical decision-making in a tertiary
referral setting. While this heterogeneity mirrors real-world practice, it prevents direct
comparison between interventions and limits the ability to identify which specific strategy
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may be most effective for particular patient subgroups. Third, the cases were collected in
a specialized outpatient clinic for treatment-resistant OCD. As a result, the clinical char-
acteristics of the patients and the therapeutic approaches implemented may not be fully
generalizable to broader psychiatric populations or general outpatient settings. Finally,
although the present report highlights potential clinical scenarios in which pharmacological
intensification strategies may be considered, the observations presented here should be
interpreted as hypothesis-generating rather than definitive evidence. Controlled studies
are required to clarify the efficacy, safety, and optimal positioning of these strategies within
treatment algorithms for treatment-resistant OCD. The small number of cases reflects the
highly selected nature of patients referred to a tertiary treatment-resistant OCD service
and the exploratory objective of illustrating real-world clinical decision-making rather than
establishing treatment efficacy.

Several further, more specific limitations warrant emphasis. The denominator of
eligible patients screened during the study period is not fully reconstructed, so selection
bias cannot be excluded. Week-12 Y-BOCS outcomes were obtained retrospectively from
the records, ratings were performed by treating (non-blinded) clinicians rather than inde-
pendent assessors, and outcomes were not adjudicated; together these factors may inflate
apparent improvement. In the absence of a control group, the observed changes are also
vulnerable to regression to the mean and to natural symptom fluctuation. Follow-up was
short (12 weeks), precluding any inference about durability, and the interventions and
concurrent background treatments were heterogeneous, preventing attribution of change
to any single agent. ERP adequacy was documented only narratively and was incomplete
or unavailable in several cases, which weakens the “treatment-resistant” label. Finally,
outcomes relied almost exclusively on the Y-BOCS, without standardized functional or
patient-reported measures. For all these reasons, and given a sample of only five patients,
no statistically or clinically generalizable conclusion about efficacy can be drawn; the series
is strictly hypothesis-generating.

7. Recommendations

On the basis of this experience and the synthesized evidence, we offer the following
practical recommendations for clinicians managing highly refractory OCD. First, pharmaco-
logical intensification beyond guideline algorithms should be considered only after genuine
optimization of SRI/clomipramine dosing and duration and a documented attempt at expo-
sure and response prevention, and should be reserved for specialist settings. Second, before
adding agents, clinicians should confirm that apparent resistance is not in fact incomplete
serotonergic exposure—high-dose SSRI optimization is the best-supported, lowest-risk
first step. Third, when combination strategies are used, they should be introduced one
agent at a time with gradual titration, structured screening for serotonin toxicity (e.g.,
Hunter criteria), and baseline and follow-up QTcF measurement, with predefined thresh-
olds for re-evaluation and discontinuation. Fourth, dual SSRI therapy should be treated as a
last-resort, highest-risk option and avoided where safer alternatives (antipsychotic or third-
generation antipsychotic augmentation, mirtazapine augmentation, glutamatergic agents,
or neuromodulation) are available. Fifth, treatment selection should be individualized and
dimension-informed, taking account of comorbidity (e.g., tic history, psychosis, metabolic
burden) and patient preference, and decisions should be shared and documented within
a multidisciplinary, risk—benefit framework. Finally, given the weakness of the current
evidence base, these strategies should ideally be delivered within prospective registries or
controlled studies that incorporate standardized functional and patient-reported outcomes.
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8. Conclusions

Treatment-resistant obsessive—compulsive disorder remains a major therapeutic chal-
lenge. Even after optimized SSRI therapy, clomipramine trials, antipsychotic augmentation,
and behavioral interventions, a subset of patients continues to experience severe and func-
tionally impairing symptoms. The present case series illustrates how pharmacological
intensification strategies—including supratherapeutic SSRI dosing, serotonergic combina-
tion therapy, and glutamatergic augmentation—may be feasible and offer possible benefit
in selected patients managed within specialized clinical settings. Importantly, the cases
presented suggest that in some individuals treatment resistance may reflect incomplete
rather than absent serotonergic responsiveness, supporting cautious exploration of inten-
sification strategies before moving toward more invasive or device-based interventions.
Although preliminary, these observations underscore the importance of individualized,
mechanism-informed pharmacological decision-making in highly refractory OCD. Further
controlled studies are needed to better define the clinical profiles most likely to benefit
from these approaches and to establish their safety and efficacy within contemporary treat-
ment frameworks. Overall, these cases suggest that carefully monitored pharmacological
intensification may be feasible in selected specialist settings, but efficacy and safety require
confirmation in prospective controlled studies.
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