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Long-term outcomes of a course of deep TMS for treatment-resistant
OCD
After a multicenter randomized sham-controlled trial of Deep
TMS™ therapy for obsessive-compulsive disorder (OCD) demon-
strated a 38% response rate that is sustained for at least four weeks
[1] the FDA granted a de novo clearance for the H7 Coil. In real-
world clinical practice settings 52.4% of patients achieved at least
one month sustained response [2].

There have been limited studies on the durability of pharmaco-
therapy for OCD and the few publications on the subject report no
durability, requiring maintenance [3,4]. With regards to cognitive
behavioral therapy (CBT), there are mixed results. A recent large
meta-analysis of twenty-four randomized controlled trials demon-
strated no durability [5]. Another study found durability after one
year [6]. Yet another study demonstrated durability for a year for
patients who reached remission (Y-BOCS score�12), while patients
with higher post-treatment Y-BOCS (Yale-Brown Obsessive-
Compulsive Scale) scores had a high likelihood of decompensating
[7]. In adolescent OCD durability of up to 3 years has been reported
for CBT [8]. No durability is reported for DBS since turning off the
stimulator results in immediate symptom worsening [9].

To shed some light on the potential durability of Deep TMS
treatment for OCD, clinical sites that participated in the OCD multi-
center trial as well as those that contributed the post marketing
data were contacted (n ¼ 16). All sites were provided with a list
of their patients who met response criteria at their last Y-BOCS
evaluation following the Deep TMS treatment course (overall
N ¼ 108) and were compensated for contacting these patients
and reporting whether each of them had, since the end of their
treatment, any medication change/CBT/hospitalization/Deep TMS
re-treatment. If so, on what date did the change in treatment occur
and was it due to an exacerbation of the patient's OCD or due to a
desire for greater improvement. Sites were also requested to
inquire about functional disability, days lost and days unproductive
per week. The patient populations were previously described [1,2],
and the study was approved by Sterling Institutional Review Board.

The potential durability of response to Deep TMS was defined as
the elapsed time from the end of the Deep TMS treatment course
until a change in treatment occurred. Demographic data on the
participating patients had already been recorded prior to their
Deep TMS treatment course and included the following informa-
tion: OCD symptom severity (Y-BOCS), functional impairment
(Sheehan Disability Scale, SDS), comorbidities, age, gender, age of
OCD onset, family history of OCD, number of life-time failed medi-
cations, and concomitant SRI medications. Symptom severity (Y-
BOCS) had also been recorded at the end of each patient's Deep
TMS treatment course as well as the number of Deep TMS sessions
they received. This data allowed, beyond reporting on the average
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‘durability’ of Deep TMS treatment for OCD, an analysis of predic-
tors and moderators of the Deep TMS response ‘durability’.

The analysis set included 60 patients from 7 centers for whom
there was ‘durability’ data. Of those, only 8 patients (13.3%) had
‘durability’ of <1 year, while 52 patients (86.7%) had ‘durability’
of �1 year. Half of the patients who had at least 1 year ‘durability’
(n ¼ 26), who represent 43.3% of the analysis set, had ‘durability’ of
�2 years (Fig. 1B). The average ‘durability’ of Deep TMS for OCDwas
�1.98(±0.13) years. Importantly, 37/60 (62%) patients were still
considered to have Deep TMS ‘durability’ at the time of the survey
(see Fig. 1A for a narrative breakdown of the data). None of the de-
mographic or treatment information was found to be predictive of
‘durability’ length.

Almost half of the analysis set (n ¼ 28) had functional disability
data (SDS) as well. A significant reduction in disability was reported
by patients following Deep TMS treatment. While prior to Deep
TMS the self-reported unproductive days per week was on average
5.5(±0.4), post treatment it was only 1.8(±0.4) e an average reduc-
tion of 3.8(±0.4; p < 5�9). The decrease in lost days per week was
also statistically significant, with reports of an average of
1.9(±0.6) prior to Deep TMS vs. 0.3(±0.2) post treatment e an
average reduction of 1.8(±0.5; p < 0.001) (Fig. 1C). A significant cor-
relationwas found between the improvement in symptom severity
(i.e., reduction in Y-BOCS from baseline) to the functional improve-
ment (i.e., reduction in weekly unproductive days) following Deep
TMS treatment (r ¼ 0.45, p ¼ 0.018) (Fig. 1D).

It has been previously demonstrated that Deep TMS therapy is
an effective treatment for OCD patients who have failed multiple
medications [10], alluding to a different mechanism of action. The
‘durability’ results demonstrated here reaffirm that the mechanism
of Deep TMS treatment in OCD is different from that of medications
that necessitate chronic use. The mechanism of Deep TMS is likely
based on direct modulation of the cortical-striatal-thalamic-
cortical circuitry, specifically through up-regulation of the Anterior
Cingulate Cortex (ACC) [1,11]. A recent 1H-MRS study found signif-
icant increases in levels of NAA, Choline and Creatine in the ACC
following Deep TMS in OCD patients, indicating direct neural stim-
ulation of this region [12]. A recent modelling study found that
Deep TMS induces significant electric field in various deep struc-
tures including the ACC [13].

As with any registry-based study, the primary limitations to ours
are incomplete data due to a lack of follow up or continued care
with the Deep TMS provider after the treatment course. Many pa-
tients only went to the Deep TMS center for the treatment and
not their ongoing psychiatric care, which limited the analysis set
to 60/108 responders and 7/16 centers. Furthermore, as the Y-
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Fig. 1. ‘Durability’ of Response and Functional Disability following Deep TMS™ for Treatment-Resistant OCD. (A) CONSORT flow diagram presenting a narrative breakdown of
the available data. (B) Kaplan-Meier survival curve of cumulative ‘durability’ of response to Deep TMS for OCD, where ‘durability’ is defined as time since Deep TMS without change
in treatment for patients who met response criteria at their last Y-BOCS evaluation after the Deep TMS course. (C) Functional disability presented as days lost (grey bars) and days
unproductive (blue bars) per week pre and post Deep TMS (left and right, respectively). Asterisks denote statistical significance: *-p<0.001, **-p<5�9. (D) Scatter plot presenting
correlation across patients between change from baseline in functional disability (weekly unproductive days) and in symptom severity (Y-BOCS score) following Deep TMS. (For
interpretation of the references to colour in this figure legend, the reader is referred to the Web version of this article.)
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BOCS is not used in routine clinical practice, this resulted in a ‘dura-
bility’ definition as elapsed time from the last Deep TMS session un-
til any change in treatment was necessary. Ideally, this would be
corroborated by Y-BOCS scores, a more standardized metric admin-
istered every few months. Confirmatory and mechanistic studies
investigating the response ‘durability’ of Deep TMS therapy for
OCD with standardized measures are warranted.
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