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• Transcranial Magnetic Stimulation (TMS) 
• Deep Brain Stimulation (DBS)
• Psilocybin Assisted Psychotherapy (PAP) 

• Scientific Evidence 
• Clinical Efficacy 
• Barriers in accessing treatment 
• Progressions in the field 



• Classified as one of the 10th most disabling illnesses1

• DSM-5- anxiety disorder, varying levels of insight

• 2-3% prevalence 

• Onset- childhood or adolescence 

• Chronic OCD: 5.9 hours on intrusions, 3.6 hours on compulsions per day 

• First line therapies: CBT (ERP), and SSRIs. 

• High treatment- resistant rates between 40-60%, and 80% relapse after pharmacological 
discontinuation2

• Majority (>95%) of patients experience moderate to severe symptoms, yet only a proportion of 
these receive specialized care (2.9-30.9%) and 65% experience serious disability3

• Treatment may alleviate OCD symptoms, yet significant symptoms and functional debilitation 
often remains (in responders)

• Progressions in the neurobiological and cognitive models of OCD

•  Lack of integrated and specialized treatment options 

Background- OCD outcomes



Cortico-stiato-thalamo-cortical (CSTC) circuits

Background- Neurobiology of OCD

Nakao (2014) Psychiatry Clin Neurosci.



Background- Neurocognition and phenomenology of OCD

Cognitive deficits 
➢ Flexibility 
➢ Attention 
➢ Inhibition 
➢ Goal-directed 

behaviour

Ferreira et al., 2020, 
Bijanki et al., 2021, 
Fineberg et al., 2018

Phenomenological 
experiences 
➢ Impaired agency 
➢ Shame 
➢ Guilt 
➢ Self-ambivalence 
➢ Feared self 

de Haan et al., 2013
Abramowitz et al., 2017



CBT/ERP, SSRIs

Antipsychotic augmentation 

In-patient program (ERP)

Transcranial magnetic 
stimulation

Deep brain stimulation, ablative 
surgery

Psilocybin assisted 
psychotherapy

Background- OCD Treatments

Magnetic resonance-guided focused 
ultrasound

Approved

Investigational

ACT, MBCT, DBT, MCT

Clomipramine



Transcranial Magnetic Stimulation 
(TMS)

Background- Neuromodulation therapies

Deep Brain Stimulation 
(DBS)

Psilocybin Assisted Psychotherapy 
(PAP)

• Tools to create a shift in the patient
• ‘Resetting’ of the circuitry 
• Foster engagement in psychotherapy
• Combination with conventional therapies



Acevedo et al., (2021) Brain Sciences
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Deep Brain Stimulation (DBS) Transcranial Magnetic Stimulation (TMS)

Timeline of reported OCD cases treated with DBS and TMS

Background

Acevedo et al., (2024) Expert Review of Neurotherapeutics



Eligibility 

• Moderate symptom severity

• Low level treatment resistance

• Estimated 40% of OCD patients 

Treatment access

• FDA approval

• Not approved in Australia 

Cost- effectiveness 

• TMS < antidepressants, CBT

• TMS > in-patient and intensive out-patient 
programs7

TMS DBS

Patient management 

Eligibility 

• Severe- extreme symptom severity

• Treatment refractory

• Chronicity

• Substantial functional impairment

• Estimated 10% of OCD patients

Treatment access

• FDA approval

• Not approved in Australia (prohibited in some 
states) 

• MH tribunal approval 

Cost- effectiveness 

• ~$150,00 AUD 

• DBS > TAU after 2 years8



Treatment effect 

• Between 15-30 sessions (3-6 weeks)

• Generally, a linear improvement, sustained at 
3-month follow up 

Treatment regime 

• 5 sessions/ week for 3-10 weeks 

• Prescribed medication generally continued 

Side-effects

• Headaches (~35%)

• No serious side effects reported 

TMS
DBS

Treatment effect 

• Highly variable: within weeks or months, fluctuating 
improvement

• 25% reach clinical response within 1 month, 75% 
within 3 months (25% take 6-20 months)9

Treatment regime 

• Pre-operative: screening, education, consent

• Surgery

• Post-operative: extensive programming 
adjustments, psychotherapy, psychosocial support, 
medication management. 

Side-effects 

• Surgical: ~5%

• Device: feeling of extension lead-10%, lead 
breakage- 3%

• Stimulation: anxiety-25%, hypomania-40-45%, 
memory complaints- 9%, dizziness/nausea-7%, 
disinhibition-7%10,11

Patient management 



TMS: Current evidence

• 37 RCTs and 20 open label trials  

• Inconclusive response rates- 14%-80% in RCTs

• Heterogeneity in stimulation protocols

• Low treatment sessions (10-20 sessions)

• High placebo effects 

• RCT that led to FDA approval (n=100): 38% 
responders in active vs 11% in sham12

Naturalistic clinical evidence

• FDA approved deep rTMS protocol (29 sessions) 
+ symptom provocation 

• Response in 58% across 22 centres- increased 
to 78% at 2 month follow up 13

• Response in 100% (n=29) 14

Arikan et al., (2022) Clinical EEG and Neuroscience

Roth (2021) J Psychiatric Research



Meta-analysis and clinical recommendations

• Medium effect size (Hedges g= .47-.64)16-18 

• Optimal targets: right DLPFC, bilateral DLPFC, SMA 

• OCD treatment guidelines support TMS as an augmented 
treatment19-21

• TMS guidelines report inconclusive evidence for OCD 16-18, 22,23

Clinical characteristics associated with response

• Younger age 

• Less disease duration 

• Less OCD and depression symptom severity 

• Lower treatment resistance- Level of treatment resistance may 
be a driving factor in heterogeneity of outcomes17 

TMS: Current evidence



TMS: Progressions 

• Sequential dual targeting (Donse et al., 2017; Stubberman 2024) 

• Combination therapy with SSRIs (Badaway et al., 2010)

• Accelerated protocols (theta burst stimulation)

• Personalised targeting



• 7 RCTs: 5 demonstrating clinically significant outcomes

• Response rate- 60% (long term response of 70%)

• Average symptom reduction of 45%

• Optimal target: Ventral Anterior Limb of the Internal Capsule (ALIC)

Naturalistic clinical evidence 

• 19 open label studies- robust and long-term treatment effects (up to 9 
year follow up)

Clinical characteristics associated with clinical response

• Good insight 

• Later age of onset 

• Hoarding, perfectionism, symmetry symptoms and personality 
disorder- poor response 

DBS: Current evidence



• Global barriers in accessing treatment- a crisis in access to care is proposed, DBS should not be offered as a last resort but as 
a synergistic approach with conventional therapies24

• Insurance denial- violation of mental health acts thus discrimination for mental health patients, placing increased burden on 
patients, families and health care systems30

• DBS therapy for refractory OCD is an established therapy25-29 

• Resistance from the psychiatric community 

DBS: Crisis in access to care

31



OCD DBS cases reported each year

DBS for Parkinson’s= ~160,000 cases  
DBS for OCD= ~450 

~47% symptom improvement 
~45% symptom improvement 

~22% quality of life improvement
~85% quality of life improvement
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DBS trial: Clinical trial outcomes

Open label trial (n=8) of DBS of the Nucleus Accumbens 

Responders: 75% (6-9 weeks) – disease duration of 23 years 

Symptomatic changes
Obsessions and compulsions (10 months- 7 years): 45%
Depression: 42%
Anxiety: 41%

Mixed linear modelling: 
Initial changes in anxiety and depression 
Insight into symptoms predicted changes in symptom 
severity (p=.008)  

Acevedo et al., (2023) Psychiatry and Clinical Neurosciences

*Insight*



DBS trial: Lead localisation



DBS: Lived experiences

DBS induced phenomenological changes

Psychopathological changes

More alive

Improved cognitive-
affective control

Greater engagement

Able to manage the OCD

Changes to the self and identity

Self actualisation 

Prioritisation of the self

Changed role 

Changes identified by carers

Changed outlook

Able to be their true self 

Enriched experiences and 
relationships

Enabled to take control of 
their life

• Open ended interviews with OCD DBS 
patients and carers

• Interpretive phenomenological analysis 
(IPA)

• Inductive and latent approach



Framework of phenomenological changes

DBS: Lived experiences



Top-down control

Bottom-up processing

The OCD is 
managed

Intrusions Obsessions Compulsions

Greater 
engagement

Self and identity 
changes 

More alive
Cognitive and affective 
control

Self ambivalence Dysfunctional beliefs

Feared self

Extreme negative appraisal Psychopathological progression

Appropriate appraisal Disruption of automatic OC responses

DBS induced phenomenological changes

Cognitive constructs and vulnerabilities in OCD psychopathology 

Consumed 
by OCD

Theoretical model of recovery, on the cognitive appraisal of intrusions21



DBS: mechanisms

Insight

Symptoms

Insight into symptoms: statistically 
predicted changes in symptom severity 

Insight into obsessional beliefs and self-
constructs: qualitatively mediated 

recovery

Condition Treatment



DBS: Clinical guideline

• Adjunct cognitive therapy augments and consolidates DBS effects

• Multidisciplinary and specialised support for symptomatic and 
psychosocial recovery 

• Improved psychoeducation and peer support services 



DBS: Progressions

Li et al., 2020; Baldermann et al., 2021; Smith et al., 2021; Mosley et al., 2021b

Connectome approach



Hollunder et al., (unpublished)

DBS: Progressions



DBS: Connectome approach



PAP: Empirical and theoretical rationale 



PAP: Current evidence

1 completed open label trial (Moreno et al., 2006; Kelmendi et al., 2022)

• 9 OCD patients: ≥1 treatment failure (average 3.4), moderate- extreme symptom severity 
(average YBOCS- 24)

• Dose: very low (2.5mg), low dose (10mg), medium dose (20mg), high dose (30mg)- 
escalating order with randomized very low dose- all well tolerated  

• Efficacy: 67% full response (50% improvement), 89% partial response (25% improvement). 

• Limitations: minimal rapport building, no structured psychological support (preparatory or 
integration), only non-directive support during psychedelic experience 



PAP: Protocol

• Phase II open label basket trial: OCD, BDD, anorexia
• 2 x 25mg doses, 4-weeks apart 
• Primary outcomes: clinical response in primary symptoms (objective and subjective)
• Secondary outcomes: depression, anxiety, insight, quality of life, global functioning 
• 3-month follow up period 

• Preparation: psychoeducation booklet, 1-hour with researcher, 3-hours with 
therapists

• Non-directive integration: trauma informed approach, shadow work, internal family 
systems, compassion focused therapy- 6-hours with therapists, and check in calls day 
prior to dosing 

• Registration: ACTRN12624001160527



PAP: Ongoing trials

Location Trial phase, Status Target 

cohort

Dosage Methods Psychotherapy Registry 

US- Yale 

University 

Phase 1, 

completed

31 25mg RCT, open label follow-up. Preparatory and 

follow up support.  

NCT03356483

US- University of 

Arizona 

Phase 1, 

completed

15 10mg, 30mg RCT (3-arms), low dose, high 

dose or placebo, 4 doses

- NCT03300947

UK- Imperial 

College London

Phase 1, 

completed

19 10mg 

(across 2 

doses)

2 doses - NCT06258031 

US- Yael 

University 

Phase 1, not yet 

recruiting 

30 25mg, 30mg RCT, waitlist control, 2 doses 2 integration 

sessions.

NCT05370911

Israel- Beersheva 

Mental Health 

Centre 

Phase 1, not yet 

recruiting 

15 - Open label, 3 doses 12 preparation & 

integration, 3 

dosing. 

NCT04882839

Toronto- Centre 

for Addiction and 

Mental Health

Phase 1,not yet 

recruiting 

10 25mg Open label, 2 doses 2 integration 

sessions.

NCT06299319

US- John Hopkins 

University 

Phase 1, 

Recruiting 

30 20mg, 30mg Open label, waitlist control 

group, dosage increased if 

tolerated. 

Administered under 

supportive 

conditions.

NCT05546658

https://clinicaltrials.gov/ct2/show/NCT03356483?term=psilocybin&draw=4&rank=26
https://clinicaltrials.gov/ct2/show/NCT03300947?term=psilocybin&draw=5&rank=33
https://clinicaltrials.gov/study/NCT06258031?cond=Obsessive%20Compulsive%20Disorder%20OCD&intr=Psilocybin&rank=7
https://clinicaltrials.gov/ct2/show/NCT05370911?term=psilocybin&draw=5&rank=35
https://clinicaltrials.gov/ct2/show/NCT04882839?term=psilocybin&draw=9&rank=79
https://clinicaltrials.gov/study/NCT06299319?cond=Obsessive%20Compulsive%20Disorder%20OCD&intr=Psilocybin&rank=2#study-overview
https://clinicaltrials.gov/ct2/show/NCT05546658?term=psilocybin&draw=2&rank=9
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Questions?

Conclusions

NicAcevedo

• Lack of specialised treatment options for 
severe OCD patients 

• Robust evidence to support TMS and DBS 
therapy for difficult to treat and TR-OCD 
patients 

• Transdiagnostic and theoretical evidence to 
support PAP for OCD

• Improved treatment approaches- standardised, 
multi-disciplinary and personalised therapy 

• Advocate for greater access to care
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Tractography surgical targeting 35

Tractography targeting: 
• 65% responders
• 3 hypomanic AEs

Conventional targeting 
• 45% responders 
• 11 hypomanic AEs 

DBS: Connectome approach



0 1 2 3 4 5 6

Extremely likely

Somewhat likely

Neither likely nor unlikely

Somewhat unlikely

Extremely unlikely

How likely are you to recommend DBS therapy 
to other OCD patients?

Acevedo et al., (2023) Journal of Clinical Neuroscience

0 1 2 3 4 5 6

Much better

Moderately better

Slightly better

About the same

Slightly worse

Moderately worse

Much worse

Subjective symptomatic change

Depression Anxiety Compulsions Obsessions

0 1 2 3 4 5 6

A lot of improvement

Some improvement

No change

Some decline

A lot of decline

Subjective functional change

Insight Rumination Flexibility Impulsivity

Affect Well-being Quality of life

0 1 2 3 4 5 6

Extremely adequate

Somewhat adequate

Neither adequate not inadequate

Somewhat inadequate

Extremely inadequate

Informed consent

Before surgery, do you think you had the adequate decision making capacity to
choose to undergo DBS?
Before surgery, were you adequately informed and educated on aspects of DBS
therapy?

DBS: Lived experiences
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