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ABSTRACT 
Objective: Patients suffering major depressive disorder (MDD) who come to transcranial 

magnetic stimulation (TMS) are prone to relapse. ‘Cluster maintenance’ TMS involves 

courses of 5 treatments delivered over 2.5-5 days separated by non-treatment periods. Our 

aim was to determine whether, when patients who have responded to acute TMS and have 

then received cluster maintenance TMS, but relapse despite this care, might achieve 

remission via a further 5 treatments. Method: This was a Quality Assurance/Clinical Audit 

study of a clustered maintenance service, over a one-year period. We studied the outcome of 

courses provided to patients who had recently relapsed/partially relapsed, according to the 

criteria of two rating scales (HAMD6 and CGI-S). In addition, a visual analogue scale for 

depression and the Sleep Quality Scale were administered. Results: Remission on both the 

HAMD6 and CGI-S occurred following 56% of courses, and remission on one occurred 

following 75% of courses. Large improvements were achieved on both subjective 

instruments. Conclusion: During a cluster maintenance TMS program, when relapse occurs, 

a further 5 treatment course will likely provide remission and improve well-being. Clustered 

maintenance programs ensure patients are treated regularly - this may explain, in-part, why a 

small number of treatments can produce high rates of remission. 

Introduction 
Major depressive disorder (MDD) is frequently a chronic condition featuring troublesome 

relapses. When psychotherapy, medication and ECT achieve remission they are often 

continued, in some form, in hope of preventing relapse. Patients who come to TMS have 

already failed other treatments and are therefore likely to relapse. Of patients suffering MDD 

who respond to acute TMS treatment, only 50% maintain in response/remission for 12 

months [1].  

 

TMS is a well-established treatment of acute MDD [2,3]. The use of TMS in the 

prevention/management of relapse is less well formalized. Various TMS protocols have been 

described. In one form, treatment sessions are continued at a less frequent rate - often once or 
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twice a week for a month and then less frequently [4]. A second form, ‘cluster maintenance’, 

involves the administration of 5 TMS sessions over 2.5-5 days, initially at monthly intervals, 

with the period between courses increasing according to the clinical status of the patient [5]. 

Wilson et al [6] grouped these two protocols with ‘rescue courses’ (10 treatments) and coined 

the all-encompassing term, ‘preservation TMS’. 

 

Given acute courses may extend to 36 treatments, the potency of short courses of 5 treatments 

in the treatment of relapse is uncertain. The aim of this investigation was to determine, when 

an acute course (20 treatments) of TMS has produced a remission and clustered maintenance 

has been implemented, but relapse has nevertheless ensued – whether a further course of 5 

treatments might induce a remission. A positive result would support the claim that cluster 

maintenance TMS is a clinically useful service. 

Method 
We examined the records of a TMS Department of a private hospital, focusing on the cluster 

maintenance courses provided to inpatients over a one-year period. This was a Quality 

Assurance/Clinical Audit study approved by an institutional ethics committee. On admission 

patients gave written consent to their deidentified data being collected and analyzed. A 

pseudo-experimental ‘before and after’ design was possible where patients in our sample 

were their own control.  

 

A course of treatment was 5 treatment sessions delivered once or twice daily (2.5-5 days) 

using a MagVenture device and figure-of-eight coil: 10Hz, 4 s trains, 110-120% RMT, 75 

trains, applied to the dorsolateral prefrontal cortex. 

 

The term ‘remission’ applies when symptoms are few or undetectable - it is objectively 

quantified using the six-item Hamilton Depression Rating Scale (HAMD6) as a score of <4 

[7]. ‘Relapse’ refers to the return of the depressive episode after remission and is quantified 

as a HAMD6 score of > 7 [7,8]. The HAMD6 scores of 5 & 6, have been termed ‘Partial 

relapse’ [9,10]. The Clinical Global Impression – Severity (CGI-S) [11] is an established tool 

- remission is quantified as a score of < 2 and relapse is quantified as scores > 2 [12].  

  

To explore the subjective experience of depression, we administered a visual analogue scale 

(VAS) [13]: a 10 cm line separating anchor points, “Not depressed” and “Most depressed 

possible” (termed ‘VAS-depression’). This was taken from a set of VASs which our group 

developed as a companion to the HAMD6 [14]. Finally, we administered a single-item sleep 

quality scale (SQS), an eleven-point instrument extending from “Terrible” to “Excellent” 

[15]. (Sleep difficulty is a common feature of MDD, but the HAMD6 does not measure it 

specifically.) 

 

Only those courses provided to patients who had relapsed on both the HAMD6 (>4), and 

CGI-S (>2) were collected and analysed. 

Results 
176 courses were screened. 134 were provided to patients who had relapsed on both HAMD6 

and CSI-S criteria. These were 50 separate individuals (7 males and 43 females) with an 

average age of 45 years (SD=15 years). Mean number of courses was 4 (SD=2, range 1-9). 

 

Compared to pretreatment total scores (mean 8.3, SD=2.3) the mean post-treatment total 

HAMD6 score was reduced an average of 46.5% (mean 4.5, SD=2.2, t=22.2, p<0.001), with 
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a large magnitude effect (Cohen’s d=1.92 [95%CI 1.63-2.20]). On the HAMD6, 57% of 

courses resulted in remission (94% of those in partial relapse, 48% of those in full relapse 

(Table 1).  

 

Table 1: Summary of treatment outcomes of relapsed patients receiving maintenance TMS 

  HAMD6 Outcome CGI-S Outcome   

Baseline status 

(HAMD6) 

n Depressed 

 

(HAMD ≥ 7) 

Partial 

remission 

(HAMD 5-6) 

Remission 

 

(HAMD ≤ 4) 

Ill 

 

(CGI-S >2) 

Remission 

 

(CGI-S ≤2) 

Remission 

on both 

scales 

Remission 

on one scale 

Partial 

relapse 

(HAMD6 5-6) 

32 0 2 (6%) 30 (94%) 2 (6%) 30 (94%) 29 (91%) 31 (97%) 

Full relapse 

(HAMD6 ≥7) 
102 25 (24%) 28 (27%) 49 (48%) 35 (34%) 67 (66%) 46 (45%) 70 (69%) 

 

Total Sample 

 

134 25 (19%) 30 (22%) 79 (57%) 37 (28%) 97 (72%) 75 (56%) 101 (75%) 

 

Similar changes were apparent on the other scales. The CGI-S significantly decreased by an 

average of 1.5 (95%CI 1.4-1.6) - this represents 38% reduction from baseline (Cohen’s 

d=1.87 [95%CI 1.59-2.15], p<0.001). On this measure, 72% of courses resulted in remission 

(94% of those in partial relapse at baseline, 66% of those in full relapse).  

 

Thus, for individuals who had relapsed on both the HAMD6 and CGI-S, a further course of 

maintenance TMS induced remission on the HAMD6 in 57% of cases, and on the CGI-S in 

72% cases. Remission on both tools occurred in 56% of courses, and on one or the other, in 

75% of cases. 

 

Mean VAS-depression ratings reduced by an average of 42% (average reduction 23.6, 95%CI 

20.3-27.0), Cohen’s d=1.22 (95%CI 0.99-1.44), p<0.001.  

 

SQS ratings improved by a mean of 2.0 (95%CI 1.6-2.4), Cohen’s d=0.79, 95%CI 0.59-0.98, 

p<0.001.  

 

Thus, the positive effect on the objective instruments was supported by large improvements 

on the VAS-depression and the SQS, indicating enhanced subjective well-being. 

Discussion and Conclusion 
One of the limitations of the study may be that the study was limited to one institution and 

excluded comparison groups as in RCTs. However, this shortfall is compensated by (i) using 

real life clinical data, (ii) all patients in our sample were receiving TMS because they had 

failed other treatments, and (iii) in our ‘before and after’ study design individuals were used 

as their own control. This is useful because this approach allows exploring any change in 

outcome due to the treatment on the same individual as well as between individuals. 

 

This is a study of patients who relapsed between courses of maintenance TMS. We found that 

for those relapsed on both the HAMD6 and CGI-S, the next course induced remission on the 

HAMD6 in 57% of cases, and the CGI-S in 72% cases. Remission on both tools occurred in 

56% of courses, and on one of them in 75% of cases. 
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This positive effect was supported by large magnitude improvements on the VAS-depression 

and the SQS, indicating enhanced subjective well-being. 

 

This report confirms and extends our earlier studies of TMS. We have demonstrated that 

when acute MDD has been successfully treated with a course of acute TMS (20 treatments), 

should relapse occur, a further acute course of TMS is likely to induce remission [2]. We 

have demonstrated that cluster maintenance TMS can prevent/delay relapse [16,17]. The 

current study demonstrates that should relapse occur during maintenance treatment, the small 

number of treatments (five) in the next maintenance course is likely to be sufficient to 

produce remission. This is a further indication of the value of TMS in difficult-to-manage, 

relapsing, treatment resistant depression.  

 

That this small number of treatments can produce a high rate of remission is probably 

explained by the immediacy of treatment - clustered maintenance courses are scheduled at 

monthly (or slightly longer) intervals, thus relapses are treated early, before they become 

intractable. Also, it is remembered that all the patients in TMS maintenance programs have 

previously responded to TMS and are therefore likely to benefit from further TMS treatments 

– this was suggested as an important factor in our study demonstrating the success of second 

courses of acute TMS [2]. A question arises whether any form of treatment would benefit 

from the notion of clustering treatment. A larger and appropriately designed study is needed 

to address this question and other limitations of the present study.  
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