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Introduction:-

Transcranial magnetic stimulation (TMS) is a neuro-stimulation and neuromodulation technique, based on the
principle of electromagnetic induction of an electric field in the brain (1-2). This has behavioral consequences and
therapeutic potential (3).Repetitive transcranial magnetic stimulation (rTMS) has been found to be a promising
noninvasive treatment for a variety of neuropsychiatric conditions and the number of applications continues to
increase with a large number of ongoing clinical trials in a variety of diseases(4-10). In October 2008, a specific
rTMS device was approved by the Food and Drug Administration in the United States for the treatment of patients
with medication-refractory unipolar depression who have failed one good (but not more than one) pharmacological
trial (11). Depressive disorders in various forms have been in the forefront of the disease burden in the world. Every
year, a significant number of lives are lost and/or disabled due to depressive disorders (12). To best of our
knowledge, little has been done so far to understand use of rTMS treatment as an adjunct in freshly diagnosed major
depression (13-16) and specifically in indian population (17-19). Hence the current study is an open label study to
explore the same and also to evaluate its safety and tolerability in indian context.

Methods:-

In a prospective, open label study design; forty freshly diagnosed cases of major depressive were included. After
informed consent, half of them were given adjuvant rTMS along with standard treatment & rest were treated only
with the standard treatment but without rTMS after suitable randomization. The DSM-5 Diagnostic Criteria were
followed to establish diagnosis ratified by both Principal worker and Co-Worker (both psychiatrists) (20). Drug
Treatment was as per standard treatment guidelines issued by Maudsley Guidelines UK (21) and rTMS were given
as per recommended protocols published by NICE guidelines 2015 (UK) (22) as Indian protocols do not exist at
present. Outcome of treatment was decided based on the psychometric test (MADRAS) (23). Blinding was not
practiced as the effects or side effects of rTMS were not possible to be concealed. Previously diagnosed patients of
psychiatric and medical illnesses were excluded. Individuals with a history of seizures or serious medical conditions
did not participate in the study. Pediatric population was excluded and patients who have been treated by rTMS
earlier were excluded. Relevant statistical methods were used for analysis.
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Results:-

Patient Groups

A total of 40 patients, 12 males and 28 females, participated (age range 18-50years) (Distribution as per chart 1
and 2). All the patients had a diagnosis of fresh major depression. Ten patients met the criteria for comorbid
social phobia, six generalized anxiety disorder, and four obsessive compulsive disorder (Distribution as per
chart 3, 4 and 5). A total of 18 of 20 patients in the test group and 16 of the 20 in the control group continued for
the full 4 weeks of treatment. Other patients discontinued after 2-3 weeks. The reasons for withdrawal included
unrelated medical illness (one in standard group), family commitments (one each in standard and test group) and
lack of response (two in control and one in test group).

Control Group- Gender Ratio Test Group- Gender Ratio

Male
20%

Male
40%

Female
60%

80%

Chart-1 Chart - 2

0ocD Social phobia

Test Group
25%

Control Group
40%

Test Group 60%

Control Group
75%

Chart - 3 Chart - 4

GAD

Test Group
50%

Control Group
50%

Chart -5
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Outcome

The MADRS score was analyzed to at 3 different stages. At the beginning, the results indicated that there was
no statistical difference in the means of test and control group. (p>0.05). So the experiment was started at the
same level for both the groups. After 2 weeks and 4 weeks, as per the planned testing, the MADRS sores were
again tested. At the end of 4 weeks, mean difference was found to be statistically significant indicating that test

group has improved much faster than the control group (p<0.05).

t-Test:
Control Test
Mean 29.25 29.2
Variance 12.618 13.747
Observations 20 20
Hypothesized Mean Difference 0
df 38
t Stat 0.044
p(T<=t) two-tail 0.965
t Critical two-tail 2.024
Hypothesis testing for mean difference at baseline
t-Test:
Control Test
Mean 23.35 21.3
Variance 12.344 13.589
Observations 20 20
Hypothesized Mean Difference 0
df 38
t Stat 1.800
p(T<=t) two-tail 0.079
t Critical two-tail 2.024
Hypothesis testing for mean difference at two weeks
t-Test:
Control Test
Mean 14.6 10.65
Variance 8.568 7.186
Observations 20 20
Hypothesized Mean Difference 0
df 38
t Stat 4.450
p(T<=t) two-tail 7.266
t Critical two-tail 2.024

Hypothesis testing for mean difference at four weeks
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MADRS Score Variation: Test vs Control

-50%

-64%

-70% -60% -50% -40% -30% -20% -10% 0%
B4 weeks Var M2 weeks Var

Fig 1:-Test versus control group: 2 weeks and 4 weeks

All the patients tolerated the treatment well without any report of adverse effects. Adequate safety measures were
ensured to manage unexpected seizures while treatment was being delivered.

Discussion:-

We have analyzed our results based on evidence prior to the study period, which gives more value to the conclusions
that are drawn below. This prospective open label study on forty freshly diagnosed patients of major depression
explored outcome in indian population after treatment with standard protocols vs treatment with standard protocols
along with adjuvant therapy with repititative transcranial magnetic stimulation for a period of six month.

The patients were divided into two matched groups of twenty patients each which were randomly assigned for
treatment with or without rTMS after applying the exclusion and inclusion criteria described earlier. After the initial
treatment, they were followed up periodically at two weeks and four weeks intervals and their outcomes were
documented. Analysis of the data clearly showed that the test group with rTMS had a better outcome compared to
the control group of standard treatment for major depression. There is growing and relatively consistent evidence
that standard high-frequency left-sided rTMS treatment is more effective in the treatment of depression than
sham stimulation (24). However, the degree of clinical response seen in most trials has been limited.

Limitations of the study

It is important to note that the main findings of this study are limited by a difference in dropout rates
experienced by the two groups. Given the structure of the trial, it is likely that the greater dropout rate in the
standard group was related to poorer overall response in these patients. This is reflected in the larger proportion
of subjects in the non-response category for dropout in the standard group. There is certainly a strong indication
that targeted treatment was associated with a reduced dropout because of the lack of efficacy supporting the
notion that this intervention was more effective. It is also noted that this imbalance in dropout rates would
actually bias towards a smaller, between-group difference at 4 weeks. Therefore, the difference in dropouts does
affect our capacity to interpret the 4-week results in the analysis.

There are some other limitations of the clinical trial worthy of mention. Firstly, we have provided treatment for
4 weeks; studies are now testing rTMS methods over longer periods of time (25). It is possible that the standard
group could ‘catch up’ in their response rates with a longer duration of treatment. Secondly, the patients in our
study had a high rate of comorbid anxiety group of disorders. Although mood and anxiety disorders are
frequently comorbid, it is possible that the response rates to rTMS in general may be different in a group of
patients with a single disorder, perhaps of the melancholic depression type (24). However, this effect does
require replication in larger samples.
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One of the major limitation in this study was the smaller sample size in this study. Many factors were not considered
which may have influenced our findings like psycho social stressors etc.

Future implications

If the efficacy of rTMS in treating depression needs to be established on a par with other existing antidepressant
modalities, the above-mentioned difficulties must be overcome, and if this can be done, this procedure is definitely a
better option considering the following: its very good safety profile; it is well tolerated and convenient to use; it does
not need anaesthesia of ECT; and it is easy to administer for the clinician. This study is one of the few of its kind in
india and there is definitely a positive trend toward its use in depression and it is worthwhile conducting more trials
using larger sample sizes and more rigorous research design in our setting.

Conclusion:-

This study attempted to find out the efficacy of rTMS as an adjunct in the treatment of freshly diagnosed major
depression which was statistically significant. Other aim was to evaluate its safety and tolerability in indian
population. The intervention is easily administered, non-invasive and free of any major side-effects, hence the
acceptance rate among patients is high and drop-out rates are very few.
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