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Oz

Amacg

Depresif bozukluk nedeniyle Tekrarlayan Transkrani-
yal Manyetik Stimulasyon (rTMS) tedavisi alan has-
talarin sosyo-demografik ve klinik verilerinin incelen-
mesi ve bu verilerin rTMS tedavisine verilen remisyon
yaniti ile iliskisinin degerlendirilmesi amaglandi.

Gerec ve Yontem

120 hastanin tibbi kayitlari retrospektif olarak deger-
lendirildi. Hamilton Depresyon Olcegdi (HAM-D), Beck
Anksiyete Olcegi (BAO), Richard-Campbell Uyku Ol-
cedi (RCUO) puanlari analiz edildi.

Bulgular

Hastalarin %60 (72/120) kadindi ve yas ortalamasi
42.80+12.80 idi. HAM-D skorlarina goére (7 ve altr)
hastalarin %41,4'iG (46/111) tedavi sonunda remis-
yondaydi. Ayrica tedavi 6ncesi ve tedavi sonrasi 6lcek
puanlari degerlendirildiginde, tedavi sonrasi HAM-D

puanlari ve BAO puanlari anlamli olarak azalirken
(siraslyla; p<0.001, p<0.001), tedavi sonrasi RCUO
puanlari anlamli olarak artti (p<0.001). rTMS tedavi-
si ile remisyon yanitini yordayan faktorleri arastirmak
Uzere ikili regresyon analizi yapildi. Tedavi baslangi-
cinda HAM-D skorunun yiiksek olmasi remisyon ile
negatif prediktif iliski gosterirken (p<0.001), tedavinin
ikinci haftasinda HAM-D skorlarinda azalma remisyon
ile pozitif prediktif iliski gosterdi (p=0.009).

Sonug

rTMS tedavisinin depresyon ve anksiyete belirtilerini
azalttigini ve uyku kalitesini iyilestirdigini sdyleyebili-
riz. Ayrica rTMS tedavisi 6ncesi siddetli depresyonun
remisyona girme olasiligini azalttidi, tedavinin ikinci
haftasinda gorilen depresyon siddetindeki azalmanin
ise bu olasiligr artirdigl sGylenebilir.

Anahtar Kelimeler: Depresyon, Prediktif faktorler,
Remisyon, Tekrarlayan transkraniyal manyetik stimu-
lasyon, rTMS
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Abstract

Objective

It was aimed to examine the socio-demographic
and clinical data of patients treated with Repetitive
Transcranial Magnetic Stimulation (rTMS)  for
depressive disorder and to evaluate the relationship of
these data with remission response to rTMS treatment.

Material and Method

The medical records of 120 patients were evaluated
retrospectively. Hamilton Depression Scale (HAM-D),
Beck Anxiety Scale (BAIl), and Richard-Campbell
Sleep Scale (RCSQ) scores were analyzed.

Results

60% (72/120) of the patients were women and the mean
age was 42.80+12.80 years. According to the HAM-D
scores (7 and below), 41.4% (46/111) of the patients
were in remission at the end of the treatment. In addition,
when the pre-treatment and post-treatment scale
scores were evaluated, HAM-D scores and BAI scores

Introduction

Depressive disorder (DD) is a widespread disease
worldwide. Prevalence rates of depression are 5.0%
and 5.7% among adults and those over 60 years of
age, respectively. Affecting an estimated 3.8% of
the total population (1), DD is one of the important
causes of disability (2). Although there are several
treatment options for DD, approximately 30% of
people treated with first-line antidepressants do not
achieve remission after two or more treatment trials
and are considered treatment-resistant. There are
various treatment options for treatment-resistant
depression (3), one of which is Repetitive Transcranial
Magnetic Stimulation (rTMS) therapy. TMS and rTMS
are essentially similar methods. The most important
difference between TMS and rTMS is repetition.
In TMS, stimulation is applied only once. In rTMS,
magnetic pulses are applied repeatedly at a certain
time and frequency. Approved by the American
Food and Drug Administration (FDA) in 2008 for this
indication (4), rTMS has been increasingly used as
a neuromodulatory treatment method in a variety of
psychiatric diseases (5, 6)

Whereas rTMS has been shown to be effective in
treatment-resistant DD patients (7, 8), the question of
which patients will respond to the treatment is worthy
of consideration. The predictive factors for treatment
response to rTMS in depression can be classified as
patient-related, disease-related, and TMS procedure-
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decreased significantly after treatment (respectively;
p<0.001, p<0.001), while RCSQ scores increased
significantly after treatment (p<0.001). Binary regression
analysis was performed to investigate the predictive
factors for remission of depressive symptoms after rTMS
treatment. A high HAM-D score at the beginning of the
treatment showed a negative predictive relationship with
remission (p<0.001), while a decrease in HAM-D scores
at the second week of treatment showed a positive
predictive relationship with remission (p=0.009).

Conclusion

We may suggest that rTMS treatment reduces
depression and anxiety symptoms and improves
sleep quality. In addition, it can be said that the
severe depression before the rTMS treatment reduces
the likelihood of going into remission, whereas the
decrease in the severity of depression observed in the
second week of the treatment increases this likelihood.

Keywords: Depression, Predictive factors, Remission,
Repetitive transcranial magnetic stimulation, rTMS

related factors (9). In a study with 388 depressive
patients treated with rTMS, initial severe depressive
and anxiety symptoms predicted a lower probability
of remission, while having a job was a positive
predictor of remission. Additionally, a higher number
of treatment failures was associated with a lower
probability of remission (10). In a meta-analysis, 16
double-blind randomized placebo-controlled studies
using high-frequency rTMS on the left dorsolateral
prefrontal cortex (DLPFC) were examined. It has been
reported that the antidepressant effect of rTMS is
better in patients with unipolar depression, less severe
depressive episodes, treatment-resistant depression,
non-psychotic depression, and those receiving
concomitant antidepressant treatment (11). All these
findings suggest that the response to rTMS can be
predicted in DD. Understanding the predictors of
response to rTMS treatment in DD will assist clinicians
in selecting appropriate patients for rTMS treatment
and possibly improving treatment outcomes.

This study aimed to examine the socio-demographic
and clinical characteristics of patients who received
rTMS treatmentfor DD and to evaluate their relationship
with remission response to rTMS treatment.

Material and Method
Sample and Procedure

This study is a retrospective study conducted by
scanning patients' medical records who applied to the



TMS unit of Akdeniz University, Faculty of Medicine,
Department of Psychiatry, between February 1, 2019,
and June 1, 2020. One hundred twenty outpatients
diagnosed with depressive disorder according to
DSM-5 diagnostic criteria were included in the study.
In our TMS unit, patients are referred to rTMS with
the treatment indication determined based on the
evaluation of three clinicians. Thus, the study group
included patients who did not respond to at least one
antidepressant pharmacotherapy of sufficient duration
and dose and thus were considered treatment resistant.

Following the evaluation process, all patients are
required to sign a written informed consent form
before treatment, and at the same time, detailed
socio-demographic data of all patients are obtained.
A variety of clinical rating scales is also regularly
applied to all patients by psychiatrists during the
whole treatment course.

Neurosoft brand Neuro-MS/D magnetic stimulator
device is used for rTMS application. Computer
software support is used to determine the application
parameters, and the coil is manually manipulated. In
the first session of the rTMS application, the region
corresponding to the DLPFC in the patient's cranium
is determined after the patient's motor threshold is
determined with the "5 cm technique". Since this area
will be used in later applications, it is marked on a
white cap that the patient wears on his head. The
area marked as DLPFC is checked with the EEG 10-
20 system, and its accuracy is confirmed. After the
coil is placed on the patient's head manually, the
appropriate protocol for the patient's diagnosis is
selected via computer software, and the treatment is
started. The rTMS parameters applied in our clinic for
depressive disorder are listed in Table 1.
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The inclusion criteria for the study were as follows:
Being over the age of 18, having a diagnosis of either
bipolar or unipolar depression in accordance with
the Diagnostic and Statistical Manual of Psychiatric
Disorders (DSM-5) criteria, being literate and having
a cognitive capacity to complete the rating scales.
Patients with neurological disorders and metal
implants in body parts close to the head and neck or
pacemakers of any kind were not included.

Socio-demographic data and scores of Hamilton
Depression Scale (HAM-D) (12), Beck Anxiety
Scale (BAI) (13), and Richard-Campbell Sleep Scale
(RCSQ) (14) were the data analyzed in the study.

The Clinical Research Ethics Committee of Akdeniz
University, Faculty of Medicine, approved the study
(KAEK-437, dated 24.06.2020), which was carried out
following the rules of the Declaration of Helsinki.

Statistical Analysis

The data of the study were analyzed using the SPSS
(Statistical Package for the Social Sciences version
22, Chicago, IL, USA) program. Continuous variables
are represented as mean + standard deviation and
median, and categorical variables as numbers and
percentages. After normality testing with the Shapiro-
Wilk test, the independent t-test was used to compare
the normally distributed continuous variables between
groups, whereas the Mann-Whitney U test was used
for the non-normally distributed variables. Categorical
variables were compared with the Chi-square test or
Fisher exact probability analysis. Wilcoxon test was
used to evaluate two dependent samples. Binary
logistic regression analysis was used to examine
the cause and effect relationship between the binary
dependent variable and the independent variables.

Table 1 rTMS* parameters in depression protocol

Depression Protocol
Frequency 10
TMS* intensity (%0RMT¥) 120
Pulses per train 40
Inter-train intervals (seconds) 6
Pulses per session 3000
Total time per session 12 minutes 16 seconds

*RMT: Resting Motor Threshold; TMS: Transcranial Magnetic Stimulation; rTMS: Repetitive Transcranial Magnetic Stimulation
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Table 2 Sociodemographic and clinical characteristics of the study group.

n (120) %
Female 72 60.0
Gender
Male 48 40.0
Unmarried 43 35.8
Marital Status Married 65 54.1
Divorced etc. 12 10.1
Literate 3] 25
Primary 39 B2A5)
Education
Secondary 30 25.0
University 48 40.0
Employed 32 26.7
Unemployed 56 46.7
Employment status
Student 15 125
Retired 17 141
Bipolar Depression 12 10.0
Diagnosis
Unipolar Depression 108 90.0
Yes 62 51.7
History of inpatient treatment
No 58 48.3
. . Yes 87 725
History of suicide attempt
No 33 275
Yes 18 15.2
History of self-mutilation (n=118)
No 100 84.8
Yes 23 32.0
Post-partum onset of disease (n=72)
No 49 68.0
Selective serotonin reuptake inhibitor 41 -3
Antidepressant use (n=110) Selective serotonin-noradrenaline reuptake inhibitor 62 56.4
Tricyclic 7 6.3
Yes 65 54.2
Physical illness
No 55 45.8
0-2500 31 25.8
2501-5000 62 51.7
Monthly income (Turkish Lira)
5001-7500 17 14.2
7501 and more 10 8.3
Yes 89 74.1
Stressful life event preceding the onset of iliness
No 31 25.9
Typical 73 60.8
Catatonic 2 1.7
Melancholic 25 20.8
Type of depression -
Atypical 12 10.0
Psychotic 6 5.0
Seasonal 2 1.7
Completed 103 85.8
Compliance with rTMS* Dropped out 14 11.7
Maintenance 3 25
Age (years) (meanSD) (min-max) 42.80+12.80 (18-73)
Duration of index episode (months) (mean+SD) (min-max)) 7.64+11.30 (1-84)
Age at onset of first episode (years) (mean+SD) (min-max) 28.32+11.72 (13-60)
Total illness duration (years) (mean*SD) (min-max) 11.53+9.11 (1-45)
Total number of episodes(meanSD) (min-max)) 6.10+5.62 (1-25)
Number of rTMS sessions (mean+SD) (min-max) 30.17+8.49 (7-51)

*I'TMS: Repetitive Transcranial Magnetic Stimulation
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Statistical significance level was determined as
p<0.05 in the study.

Results

The mean age of the study group was 42.80+12.80
years, and 60% (n=72) were female. The number
of patients with left-hand dominance was 5 (4.2%),
and those with right-hand dominance were 115
(95.8%). 109 (90.8%) patients were treated with
a 10-minute depression protocol, whereas the
remaining 11 (9.2%) underwent a 20-minute

Table 3

mographic characteristics.
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session. The TMS application region was the left
DLPFC in almost all patients (N=119) except for
one patient who received magnetic stimulation on
the left motor cortex (MC) area. The mean follow-up
period after TMS treatment was 7.5 (min: 1, max:
12) months. 91.6% (n=110) of the patients used
antidepressant medication. Also 55.8% (n=67)
of the patients was on antipsychotics and 19.1%
(n=23) on benzodiazepines. Nine (7.5%) patients
had previously received electroconvulsive therapy
(ECT). Other socio-demographic and clinical data
of the patients are summarized in Table 2.

Comparison of patients in remission and non-remission after treatment in terms of sociode-

In remission (n=46) Non-remission (n=65)
n P
n % n %
Female 27 58.6 41 63.1
Gender 0.641
Male 19 41.4 24 36.9
Primary and lower 11 23.9 29 44.6
Education 0.025
Secondary and 35 76.1 36 55.4
higher
. . Bipolar Depression 3 6.5 8 12.3
Diagnosis - ) 0.357
Unipolar depression 43 93.5 57 87.7
. Typical 27 58.6 41 63.1
Type of depression 0.641
Others 19 41.4 24 36.9
History of inpatient Yes 19 41.3 31 41.7 0.505
treatment No 27 58.7 34 52.3 '
Stressful life event Yes 28 60.8 52 80.0
preceding the onset of 0.011
illness No 18 39.2 13 20.0
attempt No 34 74.0 47 82.3 '
History of self- Yes 9 19.5 7 10.7 e
mutilation No 37 80.5 58 89.3 '
Age (years) (MeanzSD) 41.57+12.97 44.57+£12.71 0.227
HAM-D before treatment* (Mean+SD) 14.0246.63 19.69+5.58 <0.001
BAI before treatment * (Mean*SD) 19.80+15.36 23.94+12.64 0.124
RCSQ before treatment * (Mean+SD) 78.71+13.13 69.35+17.88 0.006
Number of hospitalisations (MeanSD) 0.80+1.29 1.08+1.87 0.401
Total number of episodes(Mean+SD) 5.46+6.15 6.46+5.22 0.098
Number sessions (Mean+SD) 31.78+6.96 31.26+7.61 0.804
Number of pulses (Mean+SD) 2797.83+586.70 2873.85+449.40 0.531

*HAM-D: Hamilton Depression Rating Scale, BAI: Beck Anxiety Inventory, RCSQ: Richard- Campbell Sleep Questionnaire
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In our study, a HAM-D score of 7 and below indicated a
clinical remission. To examine the factors associated
with remission, data 111 patients who received at
least 20 sessions of rTMS (optimal treatment dose)
treatment was evaluated. Nine patients who did
not complete the optimal treatment dose were not
included in the evaluation. Among these, 46 (41.4%)
patients met the criteria for remission. Patients in
remission and non-remission were compared in terms
of some characteristics (Table 3).

Binary regression analysis was performed to
investigate the predictive factors for remission of
depressive symptoms after rTMS treatment. In the
regression model, remission status was taken as the
binary dependent variable (i.e., remission vs. non-
remission). The independent variables were the pre-
treatment HAM-D mean score, the educational status
of the patients, and the presence of a stressful life
event, which indicated significant statistical differences
between remitting and non-remitting patients. The
difference between HAM-D scores measured pre-
treatment and the second week of treatment was
also included in the model as another independent
variable. As a result; the regression model showed
(x2(4) =35.53, p<0.001) that higher HAM-D score
at the beginning of treatment showed a negative
predictive relationship with remission (p<0.001), while
a decrease in HAM-D scores at the second week
of treatment, that is, a decrease in the severity of
depressive symptoms showed a positive predictive
relationship with remission (p=0.009) (Table 4). A

Predictive Factors for Repetitive
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one-unit increase in HAM-D score before treatment
increased the probability of non-remission by 20%,
while a one-unit improvement in HAM-D score in the
second week decreased the probability of remission
by 13%.

Ratings of clinical scales pre-treatment and post-
treatment were also evaluated. Accordingly,
HAM-D scores decreased significantly after
treatment (median=9) compared to before treatment
(median=18) (p<0.001). BAI scores were significantly
lower after treatment (median=13) than before
treatment (median=22) (p<0.001). RCSQ scores
increased significantly after treatment (median=
84.80) compared to pretreatment (median=79.20)
(p<0.001).

Discussion

As a result of our study, 41.4% of DD patients who
received optimal rTMS entered remission according
to the HAM-D score. Additionally, in the whole study
group, post-treatment HAM-D and BAI scores were
significantly lower than before treatment, and post-
treatment RCSQ scores increased significantly
compared to pre-treatment. As for the factors
associated with remission, this study showed that
patients who did not go into remission after treatment
had higher pre-treatment HAM-D scores, lower
education levels, and more stressful life events at
the onset of the first disease. A high HAM-D score
at the beginning of treatment was also found to be a

Table 4 Binary logistic regression analysis, predictive factors for remission.

Degisken Beta SH X2 p OR = iﬁ;’:ﬂ:r nce
Constatnt 2.33 0.85 7.59 0.006 - -
HAM-D* difference in second week 0.12 0.05 6.88 | 0.009 1.13 [1.03, 1.24]
HAM-D* before treatment -0.23 0.05 | 18.72 | <0.001 0.80 [0.72, 0.88]
i:\f:f;‘;'"'Ii:‘i:;"z::))preceding L0 054 | 052 | 1.06 | 0304 | 171 [0.62, 4.74]
Education (high education level) 0.85 0.51 2.82 | 0.093 2.34 [0.87, 6.32]

OR=0dds Ratio, SH= Standart Hata, x2(4) = 35.53, p<0.001, McFadden R2 = 0.24.

*HAM-D: Hamilton Depression Rating Scale
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negative predictor of remission, whereas a decrease
in HAM-D scores in the second week of treatment
was a positive predictor.

rTMS is an effective treatment in treatment-resistant
DD (8). In a review of 18 studies including 1970
participants, Gaynes et al. reported that active
TMS was more effective in reducing the severity of
depressive symptoms than the sham procedure.
Active TMS provided an average reduction of 4 or
more points in HAM-D scores compared to the sham
procedure (15). In another study with 33 patients, a
significant decrease in HAM-D scores was reported
with rTMS. In addition, no significant differences were
found between unipolar and bipolar DD patients in
terms of efficacy and tolerability (16). The findings of
our study are compatible with the literature showing a
significant decrease in HAM-D scores with rTMS.

A significant decrease was also found in BAI scores
with rTMS in our study. Similar to our study, Trevizol et
al. reported that when rTMS was used in the treatment
of DD, there was also a significant decrease in anxiety
symptoms (17). In another study, comorbid anxiety
symptoms in DD and obsessive-compulsive disorder
patients improved significantly with rTMS (5). Taken
together, suggest that rTMS can also be an effective
treatment option for anxiety disorders.

ITMS is a treatment that also affects sleep quality.
Low-frequency rTMS, which stimulates the right
DLPFC or posterior parietal cortex, has been found
to be effective in reducing cortical hyperexcitability
and improving sleep quality in patients with chronic
primary insomnia (18). In another study, decreases
in HAM-D, sleep-related components of HAM-D, and
Athens Insomnia Scale scores were reported with
rTMS (19). In our study, RCSQ scores increased
significantly with rTMS, supporting the possibility
that rTMS may also improve sleep quality, but it is
not obvious whether this is due to the improvement of
depression or not.

Although rTMS is an effective treatment for DD, some
patients still do not go into remission. In a meta-
analysis, remission rates for high-frequency and low-
frequency rTMS were reported as 21.9% and 16.4%,
respectively (20). In a randomized controlled study
with 164 DD patients, the overall remission rate was
reported as 39% (21). In our study, the remission
rate among the patients was 41.4%, showing that
rTMS does not provide remission in all patients with
treatment-resistant DD. This raises the question
of whether we can predict which patients will go
into remission with rTMS. Studies suggest resting-

Siileyman Demirel Universitesi Tip Fakultesi Dergisi

state functional connections before treatment may
be a biomarker of rTMS treatment response (22). It
has also been reported that there may be patient-
related predictive factors (9). In a study conducted
with 102 treatment-resistant DD patients, rTMS was
effective in treating resistant patients, but the effect
decreased with increasing age, implying that age
may be a predictor and that the protocol should be
adjusted to age (23). A meta-analysis including 54
studies reported that studies with favorable response
rates with rTMS treatment mainly consisted of female
patients; and thus, gender could be a predictor of
response (24). In another study which evaluated
19 patients with DD using the temperament and
character inventory, higher persistence scores were
found to be a significant predictor of response to rTMS
(25). Rostami et al. studied 248 DD (102 unipolar, 146
bipolar) patients who received 20 sessions of DLPFC
rTMS (High-frequency rTMS, low-frequency rTMS,
bilateral rTMS) to investigate determinants of rTMS
response. They reported that the type of depression
(unipolar and bipolar) had no significant effect on
the rTMS response, while age (young patients) was
an important predictor of treatment response. In
addition, when compared with somatic symptoms,
cognitive, and affective symptoms were found to
be an important predictors of treatment response
to ITMS (26). Disease severity before treatment is
also reported as a predictor. In a study evaluating 41
patients with a diagnosis of DD who received rTMS
therapy, it has been reported that the remission rate is
associated with the initial severity of depression, while
the total number of rTMS sessions or the duration of
treatment are not predictors of remission (27). A study
analyzing the data from 11 studies, including 1132
participants, reported that lower depression severity
before rTMS, shorter duration of the current episode,
and recurrent depressive episodes increased the
likelihood of treatment response (28). Similarly, in our
study, low depression severity before treatment was
associated with a favorable response to rTMS. Thus
we can say that rTMS should be preferred in patients
with less severe depression, and other treatment
methods such as ECT should be considered primarily
in patients with severe depression. In addition,
the decrease in depression severity observed in
the second week was another significant predictor
of remission in our study. We think this finding is
important because the earlier the change occurs,
the earlier to decide about continuing the treatment.
Prolonging the duration of untreated depression
may lead to excessive loss in many areas related
to the disease, especially in functionality. Thus, the
lack of a sufficient improvement in depression in the
second week will bring to mind the evaluation of other
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treatment options for a particular patient and will save
time in terms of effective treatment.

Having a relatively large sample and being one of
the preliminary studies conducted regarding rTMS
treatmentin depression in our country are the important
features of this study. Limitations, on the other hand,
are the retrospective design, almost all the patients
undergoing the same protocols and continuing to use
pharmacotherapy, and the absence of a control group.

Conclusion

Findings of this study indicate that low depression
severity before treatment and an improvement in
depression symptoms in the second week of treatment
is associated with a good response to rTMS treatment.
These two predictive factors may be helpful in making
a personalized treatment plan for the patient in clinical
practice. That is to say; clinicians may predict which
patient is likely to get remission with rTMS treatment
and may start treatment accordingly. It may also help
the clinician decide whether to continue the treatment
by looking at the patient's clinical response in the early
phase of the treatment. We suggest that studying
predictive factors in different diseases with different
protocols, using a prospective design, and having a
control group might be of great use in future studies.
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