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Abstract

Emerging work suggests that a fully oral combination of dextromethorphan, a potent CYP2D6
inhibitor, and the AMPA-facilitator piracetam can reproduce key elements of ketamine’s rapid,
plasticity-enhancing action on cortico-striatal circuits. Published experience in adolescents, however,
remains scarce. We report on a 15-year-old boy with autism spectrum disorder, attention-
deficit/hyperactivity disorder, and long-standing, severe obsessive-compulsive disorder. Despite
good adherence to sodium valproate and risperidone, he continued to exhibit near-continuous
rituals, sudden aggression, and social withdrawal. An evening “stack” was introduced that paired
fluoxetine 10 mg (for CYP2D6 blockade) with dextromethorphan 30 mg and, two weeks later,
piracetam 600 mg. Violent outbursts and time-consuming compulsions subsided within seven days
of starting dextromethorphan; school attendance, piano practice, and peer interaction resumed after
the addition of piracetam. Symptom remission has been sustained for four months without dose
escalation or notable adverse effects. This single case highlights the possible value of inexpensive,
repurposed agents aimed at glutamatergic signalling in adolescents whose OCD proves refractory to
conventional medication. Targeting synaptic plasticity during a period of heightened developmental
pruning may offer a practical route to meaningful functional recovery.

Keywords: adolescent OCD; autism spectrum disorder; dextromethorphan; fluoxetine; piracetam;
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Introduction

Obsessive—-compulsive disorder (OCD) affects approximately fifty percent of autistic youth and,
when present, frequently resists conventional treatment, exacerbates depressive episodes, incites
aggression, and intensifies social withdrawal [1,2]. Current pathophysiological frameworks identify
the issue within cortico-striato-thalamo-cortical (CSTC) circuits, where recurrent “thought-ritual”
associations enhance synapses that monoaminergic drugs or antipsychotics rarely diminish [3,4].

Glutamatergic strategies have changed the conversation. A single intravenous dose of ketamine
can loosen CSTC rigidity within hours by briefly blocking N-methyl-D-aspartate (NMDA) receptors,
driving an a-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) glutamate surge, and
launching a brain-derived neurotrophic factor (BDNF)-mammalian target of rapamycin (mTOR)
cascade that rebuilds dendritic spines [5,6]. Practical limits—infusions, cost, dissociation—keep
ketamine out of routine care, leading clinicians to explore oral substitutes. One low-cost option
couples dextromethorphan (an NMDA antagonist) with a strong CYP2D6 inhibitor such as fluoxetine
to extend exposure; piracetam can then amplify downstream AMPA signalling [7,8].

Adolescence might be the most suitable time for this approach. Imaging and post-mortem data
reveal that autistic brains undergo a period of accelerated, and occasionally excessive, synaptic

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202512.1030.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 December 2025 d0i:10.20944/preprints202512.1030.v1

20of 7

pruning during adolescence [9,10]. Reduced synaptic density in autistic adults on “11C-UCB-J PET
corroborates that trajectory [11]. Interventions that can direct plasticity during active pruning may
have a significant impact.

We describe the course of a 15-year-old boy with high-functioning autism, ADHD, and severe,
refractory OCD marked by violent outbursts, referential ideas, and command-like hallucinations.
Rapid and lasting remission followed the bedtime addition of fluoxetine-potentiated
dextromethorphan and low-dose piracetam to an otherwise stable mood-stabiliser/antipsychotic
regimen.

Methods

Care was delivered in a private outpatient clinic in Hong Kong between August and December
2025. The author provided all treatment. Parents gave written consent for anonymised publication;
the adolescent gave written assent.

At each visit the clinician conducted an open clinical interview with the patient and parents and
collected:

e  Patient Health Questionnaire-9 (PHQ-9)

¢  Generalized Anxiety Disorder-7 (GAD-7)

e The Yale-Brown Obsessive-Compulsive Scale was not part of routine practice; obsessional
severity was tracked clinically. Adverse events were sought through open questioning and
spontaneous report.

Primary clinical targets were obsessions, compulsions, aggression, referential thinking,
hallucinations, social avoidance, and overall functioning, as rated by the treating psychiatrist and
parents. Secondary endpoints were PHQ-9 and GAD-7 scores and tolerability signals (e.g.,
tachycardia, tremor).

Case Presentation

A 15-year-old boy was brought to clinic on 12 August 2025 by his parents because of rapidly
worsening behaviour and severe obsessive-compulsive symptoms. His developmental history was
notable for autism spectrum disorder and combined-type attention-deficit/hyperactivity disorder.
During the preceding months he had withdrawn from social situations, refused to eat in restaurants,
and insisted that strangers stared at him or spoke about him. At home he was volatile; on one occasion
he threw a chair at school and frequently directed anger toward his parents, whom he blamed for his
height and appearance.

Psychiatric review uncovered several additional problems. He described derogatory auditory
hallucinations that criticised him whenever he made mistakes, and he ruminated for hours about the
size and shape of his “head bone.” Episodes of low mood alternated with periods of high energy,
inappropriate giggling, minimal need for sleep, and disinhibited sexual talk. Obsessive-compulsive
rituals were pronounced: he pushed his toothbrush so far into his mouth that his gums bled, feared
contamination, and engaged in lengthy mental checking. Screening scores supported the clinical
picture (CAST 27; Vanderbilt inattentive 9, hyperactive-impulsive 3).

At the first visit risperidone 1 mg nightly and sodium valproate 500 mg nightly were prescribed
for irritability and mood lability. Alprazolam 0.25 mg was provided on a “pro re nata” basis but was
seldom required. No medication specifically targeted obsessive-compulsive symptoms at that stage.

Six days later, on 18 August, little improvement was evident. The boy remained preoccupied
with body image and continued to hear voices. An evening regimen aimed at glutamatergic
modulation was therefore introduced: fluoxetine 10 mg and dextromethorphan 30 mg (two 15 mg
tablets) were added while risperidone and valproate were maintained.

Within eight days parents reported a striking change. Violent outbursts ceased, appetite
improved, and both hallucinations and referential ideas disappeared. Tooth-brushing remained
ritualised but less injurious. The patient declared he felt “much better” and prepared to return to his
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music studies in mainland China. His full bedtime prescription—fluoxetine, dextromethorphan,

risperidone, and valproate —was continued without adjustment.

12 Aug 2025: Initial
Presentation

!

Symptoms: Aggression,
Hallucinations, OCD rituals
Rx: Risperidone 1mg,
Valproate 500mg

}

18 Aug 2025: Glutamatergic
Initiation

|

Status: No improvement
after 6 days
Action: Add Fluoxetine
10mg + Dextromethorphan
30mg

!

26 Aug 2025: Rapid
Response

!

Qutcome: Voices ceased,
aggression stopped
Behavior: Returning to
music studies

!

15 Oct 2025: Review &
Adjustment

!

Status: Mild noise
sensitivity
Action: Add Piracetam
600mg
Scores: PHQ-9 0, GAD-7 0

!

10 Dec 2025: Sustained
Remission

I

Outcome: Socially active,
playing jazz piano
Scores: GAD-7 1
Safety: No adverse effects

Figure 1. Timeline of Clinical Course. The diagram illustrates the rapid stabilization of severe behavioral and
obsessive-compulsive symptoms following the addition of the Fluoxetine-Dextromethorphan combination on

August 18, followed by further refinement with Piracetam in October.
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On 15 October, seven weeks later, he returned for review after time away. Stability had persisted,
though he noted sensitivity to noise with associated irritability on coming back to Hong Kong. To
address this residual symptom, piracetam 600 mg nightly was added. Depression and anxiety scales
were both zero (PHQ-9 = 0, GAD-7 = 0).

A further assessment on 10 December confirmed sustained remission. The teenager now dined
out without fear, spoke freely in an English conversation class, played jazz piano daily, and
demonstrated only minimal anxiety (GAD-7 = 1). His father remarked that the boy was “much less
anxious and much less irritable than I have ever seen him.” No adverse effects—such as dissociation,
tachycardia, tremor, or serotonin toxicity —were observed.

Medication Course (all doses at bedtime)

e 12 Aug 2025: risperidone 1 mg, valproate 500 mg

e 18 Aug 2025: fluoxetine 10 mg, dextromethorphan 30 mg added
e 15 Oct 2025: piracetam 600 mg added

e 10 Dec 2025: regimen unchanged

Four months after the first glutamatergic augmentation, the patient remained free of obsessive
ruminations, hallucinations, aggression, and mood instability. The low-dose evening combination of
fluoxetine and dextromethorphan, later complemented by piracetam, produced a rapid and durable
remission of treatment-refractory obsessive-compulsive symptoms without side-effects. This case
suggests that targeted, bedtime-only glutamatergic strategies may benefit adolescents with complex
neurodevelopmental comorbidities and severe OCD that has not responded to standard care.

Discussion

Modern models view obsessive-compulsive disorder (OCD) as a problem of faulty learning in
the cortico-striato-thalamo-cortical (CSTC) network, where repeated “obsession-relief” cycles hard-
wire maladaptive synapses [3,4]. The present adolescent, who also lives with autism spectrum
disorder (ASD) and ADHD, showed how quickly that wiring can be softened. When low-dose
fluoxetine-potentiated dextromethorphan (DXM) was started, and later piracetam was added, his
PHQ-9 and GAD-7 scores fell from severe to zero and have stayed there for four months. No changes
were made to risperidone 1 mg or valproate 500 mg, and no dissociative or psychotomimetic effects
appeared. The timeline strongly suggests that targeted glutamatergic modulation —not sedation or
extra serotonin—drove the change.

Why might an adolescent with ASD respond so sharply (Figure 2)? Work in brains and animal
models shows that ASD features early synaptic over-growth followed by late, uneven pruning [9,10].
Around puberty the pruning can overshoot, thinning cortex yet leaving “rigid” local loops intact
[11,12]. Too many short-range loops and too few long-range brakes set the stage for severe OCD [13].
Standard serotonin or dopamine drugs do little to correct that balance.

ASD Developmental
Trajectory Healthy Adolescent
n

Formation of Long-Ran,
Early Synaptic Over-growth Balanced Synaptic Pruning orma '°ci‘:m:sg anBe Lyl Flexible Executive Control

v
Puberty: Pruning Overshoot

Thinned Cortex

Rigid Local Loops Intact

Weak Long-Range Brakes

Clinical Result v

v
Treatment Resistance to
Severe OCD Symptoms
SSRIs
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Figure 2. Developmental Mismatch in Adolescent ASD. The diagram illustrates the “Pruning Overshoot”
hypothesis. While healthy development balances pruning with circuit formation, the ASD trajectory involves
early overgrowth followed by excessive pruning during puberty. This leaves the brain with too many rigid short-
range loops and insufficient long-range inhibitory “brakes,” creating a structural basis for severe, treatment-
resistant OCD.

Drug Interaction

Fluoxetine

Inhibits

CYP2D6 Enzyme

Cannot Metabolize

Dextromethorphan DXM

Prolonged Effect

v

NMDA Receptor Blockade

Synaptic Mechanism 4

Piracetam Glutamate Surge

K Inpu!ts to
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AMPA Receptor Modulation

Downstregm Effects
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|

mTOR Signalling

!

New Dendritic Spines

!

Rescue of Long-Range Links

Figure 3. Mechanism of Glutamatergic Augmentation. The flowchart demonstrates the synergistic action of the
regimen. Fluoxetine inhibits CYP2D6, prolonging Dextromethorphan’s bioavailability. This leads to sustained
NMDA blockade and a subsequent glutamate surge. Piracetam modulates AMPA receptors to ensure this surge
triggers BDNF release and mTOR signaling, resulting in new dendritic spine formation that repairs faulty CSTC

network connections.

The evening glutamatergic regimen seems to fit this developmental window. Brief NMDA
blockade by DXM —prolonged because fluoxetine blocks CYP2D6 —lets glutamate surge, much like
intravenous ketamine [6,14]. Piracetam then nudges AMPA receptors so the surge translates into
brain-derived neurotrophic factor (BDNF) release, mTOR signalling, and new spines [5,15,16]. In an
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adolescent who is pruning too fast, that extra spine formation may rescue the long-range prefrontal—
striatal links that curb compulsions. Clinically, the boy stopped ruminating about his appearance, ate
in restaurants, and resumed jazz piano—behaviours that rely on flexible executive control [17].

Giving all glutamatergic doses at bedtime may help. NMDA receptor density and glutamate
turnover peak during sleep, when slow-wave activity locks in new connections. Aligning drug action
with this plasticity window could increase benefit while avoiding daytime overstimulation.

This single case has limits. Formal Y-BOCS scores were not collected, and concomitant medicines
could confound the picture. Genetic data (for example CYP2D6 status) and imaging would add
certainty. Still, the scale and speed of improvement mirror published DXM-piracetam series [8] and
early ketamine trials [6]. Controlled studies that pair Y-BOCS with glutamate-sensitive MRI or "'C-
UCB-] PET are now warranted.

In summary, adolescence may offer a short-lived chance to guide pruning toward healthy
circuits. Low-dose, bedtime NMDA-AMPA modulation provided a safe, inexpensive way to seize
that chance in a neurodivergent teenager whose OCD had resisted standard care [18].
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