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Deep brain stimulation (DBS) targeted at the ventral anterior limb of the internal capsule
(vALIC) is an effective treatment for treatment-refractory obsessive-compulsive disorder
(OCD). However, effective DBS for these patients requires relative…
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Obsessive compulsive symptoms measured with the Yale-Brown Obsessive-Compulsive Scale
(Y-BOCS).

Toelichting onderzoek

Achtergrond van het onderzoek

Rationale: Deep brain stimulation (DBS) targeted at the ventral anterior limb of the internal
capsule (vALIC) is an effective treatment for treatment-refractory obsessive-compulsive
disorder (OCD). However, effective DBS for these patients requires relative high voltages and
therefore frequent replacement of the implanted pulse generator (IPG) or, in case of a
rechargeable IPG, frequent and long charging sessions. In addition, DBS for OCD comes with
a small risk for adverse effects, such as impulsivity, mood swings, tics or other movement
disorders, and potential negative effects on cognitive performance. Advancing DBS for
psychiatric applications requires optimizing energy efficiency and minimizing adverse events.
For the current study, we will test a new method of cyclic (non-continuous) stimulation that
will make the IPG become twice as power-efficient, while potentially retaining clinical effects,
limiting side-effects and improving cognitive performance.

Objective: Our primary objective is to compare the effects of cyclic DBS with continuous DBS
in OCD patients on OCD symptom severity, since optimizing battery life and minimizing
adverse events should not be at the cost of lower clinical effectiveness. Secondary, we will
compare the effects on 1) Symptoms of depression and anxiety 2) battery life, 3) adverse
events, 4) cognitive performance, 5) cortical EEG oscillations related to cognitive control, and
6) quality of life.

Study design and population: 20 OCD patients currently treated with DBS at the AMC will be
included in an 4-week double blind, randomized crossover study. In the first phase, patients
will be randomized to 2 weeks of cyclic DBS followed by 2 weeks of continuous DBS, or vice
versa. Symptoms, adverse events, and battery power in patients with a non-rechargeable IPG
will be measured at baseline, after the first crossover block (T1) and after the second
crossover block (T2). In addition, cognitive performance, EEG and quality of life will be
measured at T1 and T2. In patients with a rechargeable IPG, data from the last 6 charging
sessions will be obtained from the IPG to calculate energy-efficiency (battery usage) between
two charging sessions.. At the end of the trial, results will be unblinded after which we will
continue the optimal DBS setting (cyclic or continuous) in agreement with the patient.

Intervention: Continuous DBS, i.e. the patients’ regular DBS settings, and cyclic DBS, i.e. the
regular DBS settings delivered in a cyclic pattern of 0.1 seconds ON and 0.2 seconds OFF.
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Main study parameters/endpoints: Primary endpoint: Yale-Brown Obsessive-Compulsive Scale
(Y-BOCS). Secondary endpoints 1) Hamilton Anxiety Scale (HAS) and Hamilton Depression
Rating Scale (HDRS) 2) battery power and battery usage between charging sessions 3)
adverse events 4) subtests of the Cambridge Neuropsychological Test Automated Battery
(CANTAB) to assess cognitive functions 5) resting state scalp EEG to assess amplitude, phase
stability and cross-frequency coupling of cortical theta (~4 Hz), alpha (~10 Hz) and gamma
(>40 Hz) EEG oscillations; 6) EQ-5D and WHOQOL to assess quality of life.

Doel van het onderzoek

Deep brain stimulation (DBS) targeted at the ventral anterior limb of the internal capsule
(vALIC) is an effective treatment for treatment-refractory obsessive-compulsive disorder
(OCD). However, effective DBS for these patients requires relative high voltages and
therefore frequent replacement of the implanted pulse generator (IPG) or, in case of a
rechargeable IPG, frequent and long charging sessions. In addition, DBS for OCD comes with
a small risk for adverse effects, such as impulsivity, mood swings, tics or other movement
disorders, and potential negative effects on cognitive performance. Advancing DBS for
psychiatric applications requires optimizing energy efficiency and minimizing adverse events.
For the current study, we will test a new method of cyclic (non-continuous) stimulation that
will make the IPG become twice as power-efficient, while potentially retaining clinical effects,
limiting side-effects and improving cognitive performance.

Onderzoeksopzet

Baseline, T1 (after 2 weeks) T2 (after 4 weeks)

Onderzoeksproduct en/of interventie

Cyclic DBS (0,1 seconds ON, 0,2 seconds OFF) versus continuous DBS

Contactpersonen

Publiek

Academisch Medisch Centrum

I. Graat
Meibergdreef 5

Amsterdam 1105 AZ
The Netherlands
+31-20-8913670
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Wetenschappelijk

Academisch Medisch Centrum

I. Graat
Meibergdreef 5

Amsterdam 1105 AZ
The Netherlands
+31-20-8913670

Deelname eisen

Belangrijkste voorwaarden om deel te mogen nemen
(Inclusiecriteria)

�œ Subject has a primary diagnosis of OCD with DBS implantation performed in the previous
years at the AMC.

�œ Subject has completed the period of optimization of stimulation settings.

�œ Subject has responded to DBS-treatment, defined as an improvement of >25% in Y-BOCS
at last follow-up compared to the pre-surgical baseline.

�œ Subject has provided informed consent.

Belangrijkste redenen om niet deel te kunnen nemen
(Exclusiecriteria)

�œ Subject is unwilling or unable to comply with all study-required follow-up evaluations.

�œ Alcohol or substance dependence during the last six months (excluding tobacco use).

Onderzoeksopzet

Opzet

Type: Interventie onderzoek
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Onderzoeksmodel: Cross-over

Toewijzing: Gerandomiseerd

Blindering: Dubbelblind

Controle: Actieve controle groep
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Nederland
Status: Werving gestart

(Verwachte) startdatum: 01-08-2018

Aantal proefpersonen: 20

Type: Verwachte startdatum
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In overige registers

Register ID
NTR-new NL7171
NTR-old NTR7394
CCMO NL61011.018.17
OMON NL-OMON55421



6 - Cyclic versus continuous deep brain stimulation in obsessive-compulsive disorder 25-05-2025

Resultaten


