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Some Statistics on Resistant Depression

• 40-50 % patients with depression do not respond (i.e., 
<50 % reduction) to medication (Triverdi et al 2006)

• Remission was about 33 percent in STAR*D (Trivedi et. al 2006) 

• These patients are twice as likely to be hospitalized

• Receive up to 3 times more psychiatric medications 

• 6 times the mean total medical costs of non-treatment-
resistant depression

• For remitters up to 40 % relapse at 2 years (Bolland and Keller, 
2009)



One of the most effective treatments in medicine……..

Kellner, C. H. et al.. (2010). Bifrontal, bitemporal and right unilateral electrode 

placement in ECT: randomised trial. The British Journal of Psychiatry, 196(3) 

226-234.

• Remission (i.e., no Depression): 
60-80 percent

• Remission i.e., no suicidality: >80 
percent 



Controversies

• Common Side effects: disorientation, 
retrograde and anterograde amnesia 

• Uncommon: cardiac arrest, stroke, 
aspiration, prolonged seizures, fractures, 
malignant hyperthermia, death (1/10,000)

• Only 1% of patients with resistant 
depression receive ECT– fear, stigma, 
cognitive side effects



O’Reardon et al Bio Psychiatry  2007



Berlim et al. 2014 

Meta-analysis of High Frequency rTMS
Applied over the Left DLPFC: Remission



•iTBS: 600 pulses, 2 s on / 8 s off, 3 min 20 sec

•cTBS: 600 pulses continuously, 40 sec

Theta Burst Stimulation

Huang et al. Neuron 2005



The THREE-D Trial

414 Patients with Major Depressive Disorder

Theta-
Burst 
Protocol

600 pulses of iTBS
3 minutes 9 seconds
20-30 sessions

FDA
Standard
Protocol

3000 pulses at 10 Hz
37.5 minutes
20-30 sessions



iTBS in Depression: 
Treating Depression in 3 min

Blumberger et al. 2018, Lancet



Paired Associative Stimulation

(Stefan et al., 2002) 
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Significant group differences in PAS-induced MEP facilitation
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Significant association between LTP and motor learning
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Potentiation of LTP Plasticity Results in 
Improved Motor Learning in Healthy Subjects 

*• 19 healthy subjects 
randomized to 
receive PAS LTP (i.e., 
PAS 25) or PAS (LTP)

• PAS-LTP results in 
potentiation of 
motor learning 1 
week after compared 
to control condition



POST-TRAUMATIC 
STRESS DISORDER
• Lifetime prevalence 6.8% (US national comorbidity 

survey, Kessler et al., 2005)

• Higher in terror / combat zones
• 1/3- severe form
• Pharmacotherapy & psychotherapy 

only partially effective 
• Novel treatments clearly needed



DTMS feasibility study
study design
• 30 PTSD patients

• Resistance to pharmacological and/or 
psychotherapeutic treatment

• 3 treatment groups (random assignment):
⚫A) Repeated exposure to the traumatic event 

(script-driven imagery) -> 20Hz mPFC stimulation
⚫B) Repeated exposure to positive event -> 20Hz 

mPFC stimulation
⚫C) Repeated exposure to the traumatic event -> 

Sham stimulation
Isserles, Zangen et al., 2013



DTMS active-sham system



Treatment sessions
(group A)

• Script driven imagery:
30-60 sec long recorded audio script of the 
traumatic event followed by 30 sec of imagery of 
the trauma

• Then DTMS

⚫H1-coil

⚫120% resting Motor threshold

⚫20Hz

⚫2 sec, 20 sec ITI, * 42 trains



Results (N=26)

• CAPS score significantly improved 
only in 
group A (group*time rANOVA, P = 0.12): 

• 4 out of 9 patients in group A showed > 50% improvement vs.:

• 1 out of 8 patients in group B and

• 0 out of 9 patients in group C (P = 0.055,

Fisher’s exact test)



Efficacy of rTMS for the treatment of OCD



• 99 OCD patients received either 20 Hz or sham dTMS daily 

following individualized symptom provocation, for 6 weeks.

• Clinical response to treatment was determined using the Yale-

Brown Obsessive Compulsive Scale (YBOCS)

• dTMS was administered using Magstim H-shaped coil, stimulating 

the dorsal mPFC and ACC bilaterally



Deep rTMS – HAC Coil - OCD

Brainsway H-Coil



Methods

• At 11 centers, 99 OCD patients were randomly allocated to treatment with either high-frequency (20 Hz) 
or sham dTMS and received daily treatments following individualized symptom provocation, for 6 
weeks. 

• Clinical response to treatment was determined using the Yale-Brown Obsessive Compulsive Scale 
(YBOCS), and the primary efficacy endpoint was the change in score from baseline to posttreatment
assessment.

• a 3–5 minute individualized symptom provocation was performed before each treatment to activate the 
relevant neuronal circuit. 

• A hierarchically ordered list (from less to more distress provoking) of personalized obsessive-compulsive 
symptom provocations was designed by a clinician (a psychologist or psychiatrist) together with the 
patient during the first assessment meeting. 

• All provocations, from all the sites, were reviewed and approved by a central OCDexpert psychologist
(L.C.) and were recorded on the case report forms.

• H7 coil stimulates the dorsal mPFC and ACC bilaterally.



Response rates according to YBOCS 

scores at 6 week in active and sham 

dTMS groups

Change from baseline in mean YBOCS 

scores through the study for active and sham 

dTMS

At 6 weeks, YBOCS score decreased significantly from baseline 

in both the active (26.0 points) and sham (23.3 points) treatment 

groups. The difference in slopes of change between groups was 

significant, effect size of 0.69



PACt-MD

Preventing
Alzheimer’s dementia with
Cognitive remediation plus
tDCS in
MCI and
Depression



PACt-MD: Preventing Alzheimer’s dementia with Cognitive 
remediation plus tDCS in MCI and Depression

• High risk populations

MCI

Major Depression without MCI

Major Depression with MCI

• Intervention

transcranial Direct Current Stimulation (tDCS)

+ Cognitive Remediation

• Five-year sham-controlled RCT



Principle Description

Strategic The development of mental strategies to 
optimize cognitive performance and task 
completion

Drill and Practice The repetition of cognitive exercises over many 
sessions until performance has improved

Hierarchical The progression of targeted cognitive abilities 
from the basic to more complex

Cueing The use of external aids (usually auditory or 
visual) to support cognitive performance

Fading The gradual removal of cues and external aids in 
cognitive exercises to increase difficulty

Adaptive The adjustment of the difficulty of cognitive 
exercises so they remain challenging and 
engaging

Anchoring The linking of cognitive exercises to "real world" 
behaviors and areas functioning domains they 
support

Integration with Other Treatments The use of additional schizophrenia treatments 
and supports to maximize the benefits of 
cognitive remediation

Eack SM, 2012

Principles of Cognitive Remediation



Online eCBT

An Online Mindfulness-Based Cognitive Behavioral Therapy Intervention for Youth 
with Major Depressive Disorders: Results from a Randomized Controlled Trial

• We conducted a randomized controlled trial (RCT) that compared online mindfulness-oriented cognitive behavioral 
therapy (CBT-M), combined with standard psychiatric care, to standard psychiatric care alone in youth (i.e., 18–30 
years) diagnosed with major depressive disorder. 

• 45 subjects were randomly assigned to CBT-M (n = 22) and standard psychiatric care (n = 23)

• All subjects were provided standard psychiatric care (i.e., about 1 session per month). Experimental subjects 
received an additional intervention consisting of the CBT-M online software program. Interactions with the online 
workbooks were combined with navigation-coaching delivered by phone and secure text messaging

• ITT analysis: There was a significant between group differences for BDI-II, QIDS, BAI. Compliance was also 
significantly better in the CBT-M group. 

Ritvo et al. in press



Summary

• Future trials involving augmentation/symptom provocation may facilitate treatment 
outcomes

• Brain stimulation and and intervention methodologies vary and may be considered  
as a single entity first for regulatory purposes. 

• This may reflect differences in outcomes between controlled (clinical trials) and 
uncontrolled (practice) settings

• Future studies aimed at incorporating virtual methods with brain stimulation are 
warranted. 


