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Background: The purpose of this study was to evaluate the long-term effect of repetitive
transcranial magnetic stimulation (rTMS) as adjunctive treatment in patients with partial
remission of major depressive disorder.

Methods: This was a 12-month, prospective, open-label study in patients meeting the
Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, Text Revision criteria
for nonpsychotic major depressive disorder who responded to 8 weeks of medication treatment
but did not reach remission. All patients were assigned to receive 10 sessions of rTMS applied at
the left dorsolateral prefrontal cortex. During the course of rTMS, the patients were still taking
their usual medication. Patients were followed up for 12 months to determine the long-term
antidepressant effect.

Results: There were nine patients (seven women and two men) who met the inclusion criteria
and agreed to receive rTMS. The mean Hamilton rating scale for depression (HAM-D) score prior
to treatment with rTMS was 12.89 £2.15. At 12 months after treatment, the mean HAM-D score
was 6.45 + 1.67 using a Friedman test, and in patients with partial remission of major depressive
disorder, the HAM-D score significantly decreased after treatment with rTMS at 12 months
(P =0.001). Seven patients (77.78%) had reached the stage of remission (HAM-D < 8) after
treating with rTMS at 12 months. There were no serious adverse events. One patient had vertigo
after the first session of treatment and one patient felt scalp contractions during treatment, and
both fully recovered within half an hour with no medical intervention.

Conclusion: For patients with major depressive disorder in partial remission, high frequency
r'TMS at the left dorsolateral prefrontal cortex may provide benefits in adjunctive treatment with
well tolerability. Also, follow-up findings show a long duration of benefit.
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Introduction

Major depression is a severe psychiatric disorder with a lifetime prevalence in excess
of 15%," and is the fourth leading cause of disability worldwide. The World Health
Organization estimates that depression causes 6% of the burden of all diseases in
Europe in terms of disability-adjusted life years. Full remission is the goal of treatment,
but many patients fail to reach a full remission.” Partial remission is characterized
by the presence of residual depressive symptoms, including low mood, psychic
anxiety, sleep disturbance, fatigue, and diminished interest, while major biological
symptoms are typically absent.> Lack of complete remission from an acute episode
of major depressive disorder (especially the first one) is associated with a high risk
of relapse,’ more severe depressive episodes,’ shorter durations between episodes,’
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continued impairment in work and relationships,’ increased
all-cause mortality,” and risk of suicide.® These statistics
emphasize the need for alternative treatment strategies to
optimize outcomes.

Repetitive transcranial magnetic stimulation (rTMS)
allows noninvasive electrical stimulation of the cerebral
cortex by means of magnetic fields generated by a coil.
During the last decade, numerous studies, including several
meta-analyses, have indicated the efficacy of rTMS in acute
treatment of major depressive disorder which ultimately led
to its approval by the US Food and Drug Administration.”!!
In our previous study, we used ten daily sessions (total
of 12,500 magnetic pulses) of rTMS in patients with
nonpsychotic major depressive disorder who responded to
8 weeks of medication but still had residual symptoms, ie,
a Hamilton rating scale for depression (HAM-D) score of
8-18. At 8 weeks after treatment with adjunctive rTMS,
seven of nine patients (78%) reached the stage of remission
(HAM-D score < 8) and there was a statistically significant
difference in HAM-D score reduction (P < 0.001).2

Nevertheless, investigation of long-term efficacy is
lacking. Bortolomasi et al found that at 12 weeks after
treatment, patients who received rTMS as adjunctive
treatment had better alleviation of their depressive symptoms
than a controlled group.'® Demirtas-Tatlidele et al used rTMS
without medication in refractory major depressive disorder
and found the mean interval before patients had to receive
rTMS again was 5 months.'* Fitzgerald et al reported on a
series of 19 patients who received rTMS for treatment of up
to four episodes of depressive relapse.'” The mean relapse
time for each round of treatments ranged between 6.0 and
11.6 months. The authors concluded that rTMS was of value
in the treatment of depressive relapse, with a slight reduction
in efficacy over time. However, from our current knowledge,
we do not know how long the efficacy lasts if we use rTMS
as adjunctive treatment in major depressive disorder. This
study aimed to examine the long-term efficacy of rTMS as
an adjunctive treatment in patients with major depressive
disorder in partial remission.

Materials and methods

Patients

Patients who had a major depressive disorder
without psychotic features (the diagnosis was made by an
experienced psychiatrist using Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision
criteria), had received treatment with antidepressants
for more than 8 weeks, and had responded to treatment

with only partial remission were eligible for inclusion in
this study. Response to treatment was defined using the
Clinical Global Impression-Improvement (CGI-I) with at
least moderate improvement. Partial remission was defined
using the Thai version of the 17-item HAM-D with a score
between 7 and 18. All subjects were right-handed. Patients
with a history of head trauma, epilepsy, or head surgery were
excluded. Subjects did not have other axis I disorders or
an implant that could be disturbed magnetically. The study
protocol was approved by the local ethics committee and
all patients were required to sign an informed consent form
before their enrollment in the trial.

Therapies

All patients received antidepressant medication for at least
8 weeks before enrollment. While continuing their medication,
rTMS was given as an adjunctive treatment using the Magstim
Super Rapid stimulator (Magstim Co, Whitland, UK) with
a figure of eight coil. Stimulations were given at 100% of
the motor threshold to the left dorsolateral prefrontal cortex,
deemed to be located 5 cm anterior to the abductor pollicis
brevis in the parasagittal plane. Each session entailed 25 trains
at 10 Hz for 5 seconds (1250 stimuli per day). A full course
comprised ten daily sessions (total of 12,500 magnetic pulses)
administered on week days, beginning on Monday.

Assessment and outcomes

The efficacy of rTMS was determined by a decrease in
HAM-D score. Baseline assessments were performed before
starting rTMS. The outcome measures were repeated at
day 6 of treatment, 2 months after treatment (to determine
remission), and every 2 months after that until 12 months.
Additional baseline data, obtained by interview and review
of hospital records, included age, gender, duration of the
current depressive episode, history of depression, and current
psychotropic medications. The primary outcome measure
was the 12-month score on the Thai version of the 17-item
HAM-D and the rate of remission, which was defined as
a HAM-D score of =7. All subjects were monitored for
potential side effects of rTMS (eg, seizure induction, scalp
discomfort, hearing loss) and any unpredictable adverse
events with every treatment and visit. All subjects were
assessed using a Young Mania Rating Scale (Thai version)
at follow-up visits.

Statistical analyses
The Thai HAM-D scores at baseline and every 2 months
after treatment for 12 months were analyzed using the
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Table | Baseline characteristics and Thai HAM-D scores on follow-up visits for up to 12 months

Gender Age Yearson Antidepressant Baseline 2 months 4 months 6 months 8 months 10 months 12 months
treatment (n) (mg/day)

F 30 | Fluoxetine (20) and 17 4 5 9 6 9 5
nortriptyline (25)

F 53 | Sertaline (50) and 12 5 5 5 6 6 5
trazodone (50)

F 47 | Escitalopram (10) 12 6 8 6 5 6 6

F 55 2 Fluoxetine (20) 13 8 7 6 5 6 6

F 57 13 Venlafaxine (75) 14 7 3 5 3 7 5

F 59 10 Fluoxetine (40) 12 7 6 7 7 5 8

F 58 10 Sertaline (50) 15 6 6 6 7 9 10

M 28 | Mirtazapine (30) 10 9 7 7 6 8 7

M 27 10 Escitalopam (20) I 5 5 5 6 4 6

Mean 46 5.44 12.89 6.33 578 6.22 5.67 6.67 6.45

SD 13.72 5.13 2.15 1.58 1.48 1.30 1.23 1.73 1.67

Abbreviations: SD, standard deviation; HAM-D, Hamilton Depression score.

Friedman test. The mean + standard deviation was calculated
for each visit. The number of patients in remission at
12 months was reported as a percentage. Each subscale of
the Thai HAM-D was also assessed using the Friedman test.
Statistical significance was defined as a P value <0.05.

Results

Nine patients (seven women and two men) met the inclusion
criteria and agreed to receive rTMS. The characteristics of
the patients are shown in Table 1. The mean HAM-D scores
decreased from 12.89 + 2.15 at baseline to 6.45 + 1.67
at 12 months. Twelve months after a course of rTMS, seven

Table 2 HAM-D subscale evaluated every 2 months for 12 months
using Friedman test

HAM-D subscale P value Chi-square df
Depressed mood 0.074 11.51 6
Feelings of guilt 0.254 779 6
Suicide 0.309 7.14 6
Early insomnia 0.038 13.35 6
Middle insomnia 0.014 15.89 [3
Insomnia late 0.423 6.00 6
Work and activity 0.025 14.48 6
Psychomotor retardation 0.005 18.63 6
Agitation 0.062 12.00 6
Anxiety (psychosomatic) 0.010 16.71 6
Anxiety (somatic) 0.200 8.55 6
Gl somatic symptoms 0.423 6.00 6
General somatic symptoms 0.018 15.13 6
Genital symptoms 0.421 6.02 6
Hypochondriasis 0.088 11.01 6
Loss of weight NAf NAT NAT
Insight 0.062 12.00 6

Notes: 'Not available. No patient reported weight loss at any visit.
Abbreviations: df, degrees of freedom; Gl, gastrointestinal; SD, standard deviation;
HAM-D, Hamilton Depression score.

of nine patients (77.78%) were in remission (Table 1).
There was no change in medication during the 12 months
of follow-up. Using the Friedman test, the HAM-D score in
patients with partial remission of major depressive disorder
decreased significantly after treatment with rTMS (P=0.001,
x> 19.81, df 4).

Symptoms of depression in the HAM-D score that
improved significantly (P < 0.05) were insomnia (early,
middle), work and activity, psychomotor retardation,
psychological anxiety, somatic anxiety, and general somatic
symptoms (Table 2). The mean scores of the HAM-D
subscales that were and were not significantly changed
during the 12 months of follow-up are plotted in Figures 1
and 2, respectively.

No serious adverse events were observed. One patient had
vertigo after their first session of treatment and another felt
scalp contractions during treatment but recovered fully within
half an hour without medical intervention. After the course
of treatment, there were no adverse events until 12 months.
No manic symptoms were documented.

= Early insomnia

Middle insomnia

------- Work and activity

~=== Psychomotor retardation

= = Psychological anxiety

Mean HAM-D subscale

= +Somatic anxiety

General somatic
symptoms

Figure | Mean score of HAM-D subscales that were significantly decreased during
the 12-month follow-up.
Abbreviation: HAM-D, Hamilton Depression score.
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Figure 2 Mean score of HAM-D subscales that were not significantly changed
during the 12-month follow-up.
Abbreviations: Gl, Gastrointestinal; HAM-D, Hamilton Depression score.

Discussion

This open-label study provides evidence that high-frequency
rTMS at the left dorsolateral prefrontal cortex is not only
effective in the adjunctive treatment of major depressive
disorder, but also has long-term efficacy in helping patients
move from partial remission to full remission. To our
knowledge, this is the longest prospective study that has
followed up the effect of rTMS as adjunctive treatment. The
patients showed improvement after ten sessions of rTMS. The
HAM-D score indicated remission of depressive symptoms
at 2 months as well as one year after the course of rTMS.
Our results are in line with the finding of Fitzgerald et al
that the mean time to relapse after first rTMS treatment in
nonpsychotic patients with major depressive disorder was
10 + 6.6 months."”” However, the results differ from those
of Demirtas-Tatlidede et al who showed the mean time
to recurrence after remission following rTMS was only
5 months." This difference might be due to the fact that the
previous study used rTMS alone without medication.

Our findings demonstrate that the adjunctive anti-
depressant effect of rTMS improved common residual
symptoms of depression, such as psychic anxiety, sleep
disturbance, and fatigue. Moreover, this long-term study
confirms good tolerability of rTMS, which is in line with
the findings of previous studies.

Some limitations should be taken into account when
interpreting findings from this study. First, like many rTMS
studies, the sample size was very small. However, this
limitation would not explain our positive findings. Second, the
particular sample characteristics from a university hospital in
Thailand might reduce generalization of the findings to other
patients with major depressive disorder in different settings.

Conclusion
This study shows that rTMS may have long-term efficacy and
be well tolerated adjunctive treatment for major depressive

disorder in partial remission. The lack of controlled subjects
suggests that further double-blind, randomized, controlled studies
are needed before rTMS can be considered as an adjunctive treat-
ment for major depressive disorder. The small sample size and
lack of a controlled group limit the findings of this study.
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