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TRD is a chronic lifelong relapsing-remitting disease. One of the challenging issues for treating TRD is the long-term efficacy of pharmacological 
and non-pharmacological treatments1. TRD is associated with disproportionate healthcare costs and unemployment, suggesting potentially large 
economic and societal gains with effective management, beyond its effects on quality of life and wellbeing2. 

SAINT has been demonstrated to be a safe, effective and rapid-acting treatment for TRD in both open label and randomized, controlled settings; 
however, there is currently no established continuation treatment paradigm for maintaining remission following the initial treatment course3–5.

Background

Figure 2

Graph above illustrates the average clinician-rated MADRS score over 12 months while participants received 
Personalized Continuation Therapy with SAINT. Participants’ average MADRS score over the 12 months was 7.07 
(SD: 7.1). Error bars show standard error. n=21 subjects

Objective
Evaluate an optimized SAINT continuation treatment paradigm 
for treatment resistant depression (TRD) patients who initially 
remitted with SAINT with the goal of maintaining remission.

Synopsis
Throughout 12 months of personalized continuation therapy 
(PCT) as indicated by a proprietary algorithm, the average 
MADRS score was 7.07 (SD = 7.1), indicating sustained 
remission over the monitored period. 

Methods

This study was conducted at Acacia Clinics in Sunnyvale, CA from 
February 2022 to December 2023. Participants were enrolled into 
this trial of PCT with SAINT if they met the following criteria. 

Inclusion: 
•	 Ages 18-80
•	 Primary MDD diagnosis
•	 Currently experiencing non-

psychotic major depressive 
episode 

•	 ≥1 failed adequate medica-
tion trial in current episode

Exclusion:
•	 Contraindications to TMS

•	 History of seizure disorder
•	 Neurological disorders

•	 Contraindications to fMRI
•	 Pregnancy, planned preg-

nancy, or breastfeeding
•	 Physician discretion

Prior to treatment, all participants underwent structural and func-
tional MRI for individualized left DLPFC target generation. 

The SAINT protocol was administered according to previously 
published parameters. All participants were treated using the 
MagVenture MagPro XP system (MagVenture A/S, Denmark) with 
a MagVenture Cool-B65 coil. A Localite neuronavigation system 
(Localite GmbH Sankt Augustin, Germany) was used to locate and 
position the functional connectivity MRI generated target for each 
participant. Stimulation was delivered at a minimum of 90% resting 
motor threshold, adjusted for cortical depth. Each treatment day 
consisted of a total of 1800 iTBS pulses delivered over 10 sessions 
with an intersession interval of 50 minutes. The acute treatment 
course consisted of 5 consecutive days of SAINT.

Additional courses of SAINT were offered when participants were 
flagged by a proprietary algorithm that they were trending toward 
a relapse into a new depressive episode. 

Participants were contacted, a MADRS was administered to confirm 
an increase in depressive symptoms and participants were sched-
uled for treatment with SAINT. SAINT offered as PCT was identical 
to the initial treatment parameters with the exception that par-
ticipants were treated for a minimum of 1 day and up to 5 days 
(full day increments), until remission occurred as measured by the 
MADRS. 

The primary outcome measure, the clinician rated MADRS with a 
recall period of 7 days, was administered by a third party assessor 
at baseline, 5 days post acute treatment and every 2 weeks for the 
12 month follow-up period. 

Figure 1

The diagram above describes the Personalized Continuation Therapy schema. 

Results
Twenty-one participants with a mean baseline MADRS score of 28.6 (SD 
= 7.3) were enrolled in the study, entered remission the week following 
treatment with SAINT and adhered to the protocol. All 21 participants who 
received PCT as indicated by the proprietary algorithm returned to a state 
of remission. 

Over the 12 months of PCT with SAINT, 19/21 participants required addi-
tional SAINT treatment to maintain remission. A mean of 14.9 (SD=13.69) 
treatment days of SAINT per participant were administered to maintain 
remission with 95% CI [9.6, 21.0].

A total of 135 treatment courses were administered over the 12-month 
period. On average, participants required 2.3 days (SD = 1.42) of SAINT per 
PCT course with 95% CI [1.8, 2.9]. The number of treatment days required 
for courses of PCT ranged from 1 to 5 days, with 36.3% of courses consist-
ing of 1 day, 32.6% 2 days, 9.6% 3 days, 5.9% 4 days and 15.6% 5 days. 

Over the 12 month period in which PCT with SAINT was administered, 
the percentage of time in which all 21 participants were in remission was 
an average of 85.7% (SD=19.7) and in response for an average of 95.3% 
(SD=9.4) as measured by biweekly MADRS scores. 

Discussion

This study demonstrates that following an initial remission with an 
acute course of SAINT, continuation therapy given in response to a 
trend toward relapse is effective at maintaining participants in a non-
depressed state over a 12 month period. 

Two-thirds of PCT courses administered during this trial required only 
1-2 days of treatment per course to sustain participants in a state of 
remission. 

Further, no tachyphylaxis was observed with MADRS scores remaining 
consistently below MADRS scores recorded following the initial treat-
ment course, suggesting that the fMRI-generated target is durable for 
at least 12 months of treatment. This also suggests that there are not 
diminishing responses to SAINT longitudinally. 

To the best of our knowledge, this is the first study published showing 
feasibility of monitoring and effectively maintaining patients in remis-
sion from depression following a successful course of rTMS. 

Importantly, PCT with SAINT was found to be a safe approach with no 
adverse cognitive or other serious adverse effects. 

Thank you greatly to all who were involved in this study. Specific 
acknowledgements for their contributions go to Nathan Meng MD, 
Erica Nakano, Vivian Hoang, Peter Sedaros, and Clive Veerapal.   

Figure 5

Graph above illustrates the average MADRS score following each course of PCT. Error bars repre-
sent +/- SE. n=13 subjects

Figure 3

Graph above illustrates the percent of time spent in remission per individual participant. Time not in remission defined 
as two consecutive follow-up MADRS scores > 10. Black circles indicate MADRS scores in remission. White circles indicate 
MADRS scores not in remission. Dashed line indicates remission criteria (MADRS ≤ 10). n=21 subjects  

Figure 4

Graph above illustrates the percent of time spent in response per individual participant. Time not in response 
defined as two consecutive follow-up MADRS scores > 50% of a subject’s baseline MADRS total score. Black circles 
indicate MADRS scores in response. White circles indicate MADRS scores not in response. Dashed line indicates 
response criteria (MADRS score ≤ 50% of a subject’s baseline MADRS score). n=21 subjects  

Figure 6

Graph above illustrates the distribution of PCT course lengths across all participants. On average, par-
ticipants required 2.3 days (SD = 1.42) of SAINT per PCT course with 95% CI [1.8, 2.9]. n=21 subjects
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Average PCT MADRS is 7.07

85% of time in remission during PCT

95% of time in response during PCT

68.9% of PCT courses ≤ 2 days

No tachyphylaxis observed over 12 months


