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- KXEDEEFERE 12~16%

BRADEERRKE

. 6~7%
THIIBEOHEDEERRE

IDIFIZDULNT
- fI5OoK%
_ TEABABL TSSLEEAL ). TE5D]

+ EER-BIDOEUDRE
— #BRR, IR, F1HE. TLELGEICRRLE7E S,

RLBELCOI W, £ FRAOBEDLES .
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0% 207% 40% 607% 80% 100%
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Rush et al. (Am J Psychiatry 2006)
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£ 55 i #1 3 (invasive brain stimulation)
— HZREBHI K (DBS)

i 3R] %
Brain Stimulation — ETEAREZTIE (VNS)
- JEEERAIINTIE (noninvasive brain stimulation)
— [$ZREEEH KRB (TMS))
— REPEEEM SR (deep TMS)

el daistovoild - EIEEERFIH (tDCS)
— EEEZEZFRIA (tACS)
L (convulsive therapy)

B RSEWC Lo CRE R
BHL. SEREBAIEE 5. HHRIER
- ° H'L\*LAI’?H
- BRITULVNAEE (ECT)

ST, BB BRI LHTLY
T14%ZEL D, _
— KR IFLAEE(MST))
BIEHE (O DFEDOTMSE L. £EHAMR 2016)
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ERER KRR (TMS)
* FaradayD EBHFEOZERICEDUL\TIVS,
REZHIC, KERIHITSHMITHS

(neurostimulation)

L EE L B :
— HIBERE 1.5-2.0 Tesla

Transcranial
Magnetic
Stimulation (TMS) - RIERE 1.53.0 cm
. %Fféﬁ#]l:ﬁlliﬂ?%éf:&lHﬁiﬂ—"‘ﬁ‘]ﬁil:ﬁﬁb\
2Y (R
REZEEZEM SR (repetitive TMS, rTMS)

» FRAMBRIFZRYIELTITI3DZTMSELNS,
« EBIZELSELHENTE, FAMBERADABRIC

it AE TLV5 (neuromodulation) .
— 10 Hz {RAERIIZIER
— 1Hz H&IaI{EF
Rossi et al. (Clin Neurophysiol, 2009)
7
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Box 4 | Conditions treated with rTMS

Below is a list of some of the conditions inwhich
repetitive transcranial magnetic stimulation has

been used with reported success, with
references to examples of such work.

fiZ=
IN—X2YR
2R

Y Sl 4
BHIg
fE R ER

ﬁé*%ﬂﬁ :lerosis’
RTFIE
gﬁiﬂﬁl}ﬁ% » disorder’®’®
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Ridding and Rothwell
(Nature Rev Neurosci 2007)
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(A) RU—KRX AL
REZ7aba—a:
RIMERRL ABUSERYEF
FIBEEE 120% EFHFE
(D) F4RFLA ﬁl 5%&&51 10 Hz
) BNV Y—Ib TR 47
R 268
REEIZL  3,000[E
R BEE Bs5H (3~6:EM[)

(B) Ny BYR—bIYRAT L

(©) BU—=RXYPFx7

m Xdt X

rTMSIB IE (§ g &t (B A B HE 4L 2018)
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NeuroStar TMS Therapy System
. NCNP= =
(Neuronetics, US) -
Intensity: 120% MT
Frequency: 10 Hz
Duration: 4 sec
Interval: 26 sec
Total: 3,000 pulses
Time: 37.5 min
Kito et al.
(Brain Stimul 2014)

(J Neuropsychiatry Clin Neurosci 2017)

11

NEBEEN IERBE @ 83 2022/12/03



« 20175E9 A NeuroStar TMS JAREE
(Neuronetics, US) Z&:2
o « 2018548 rTMSEIEFERAIEHO AR
RO R (RAHHEER
201951 A | Brainsway TMS ¥ AT L
(Brainsway, Israel) 22
» 201951 A BHEEFHISOTEY—F
SEEREL TEE (Magventure,
Denmark)
« 20195F6 A, RIEEZEDBHMG
* 20205E8H . B E DI DWABRITA(NS1Y
DATX(BESIDFRER)
« 202255 A | #EFFrTMSTRIE
SEHEERELTAEER (Neuronetics, US)
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RESEARCH

oPeN Access - Comparative efficacy and acceptability of non-surgical brain
stimulation for the acute treatment of major depressive episodes

in adults: systematic review and network meta-analysis

Julian Mutz,! Vijeinika Vipulananthan,? Ben Carter,> René Hurlemann,* Cynthia HY Fu,>®

‘ '.) Check for updates ‘

paysiand jsiy :rNgG

Allan H Young?®

FEN BRI OSETFLRFHTORINERYENT— I A2 CTHERE LT

Mutz et al. (BMJ 2019)
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e 0 IAYETEIVGETERER @ M Non-surgical brain stimulation
Comparative efficacy and acceptability for the acute

o) 1] Systematic review and network meta-analysis  treatment of major depressive episodes in adults

66 Summary The findings provide evidence to consider non-surgical brain
stimulation techniques as alternative or add-on treatments

sources R 113RCTs 17% W 34% i Adults with major

depressive disorder
Overall risk of bias: tSJS;Iear or bipolar depression

Discontinuation

th Results
— 0dds ratio and 95% Cl| —————
Active vs sham treatment comparisons 01 1 10 100 001 01 1 10 100

ECT Bitemporal i |
S N High dose right unilateral H'gb';:;'es ——

convulsive EHiGF] — scores
Low-moderate dose right unilateral o
Priming e -
Bilateral repetitive S .
ow frequency repetitive (right) o .
B Hic h frequency repetitive (left) | -+ _:_
magnetic
SGIENE D Accelerated == ==
Deep e -
High frequency repetitive (right) —r— .
Low frequency repetitive (left) —— ~t—
TBS Bilateral | —o— —_——
SIS E Intermittent == = =
SEHERE Continuous — S - —
Magnetic seizure therapy F—eo— ——
m Transcranial direct current stimulation == » Mutz et al. (BMJ 2019)
. Read the full article online: & http://bit.ly/BMJstim © 2019 BM) Publishing group Ltd.
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- _EER(ENEREDOHF
— BfEE 15-20%

\

"

FL)

, . EER (EMIEOHABY)
rTMSEED — BRE 30-40%
George et al. (Curr Opin Psychiatry 2013)

BT eH
- FER(EMREOHADHY)

— BfEEX 31-62%
Sackeim et al. (J Affect Disord 2020)

- BEfE. RIBEROI DTS - FERER . BHIN#EHY20-40%

ICRbnd,

« TV AREDSERIL.
0.31[B1 D 3H E (0.0031%)

- fBF 1000 AHT=Y. 0.71

NEBEEN IERBE @ 83 2022/12/03

SR SRR (FF R EEES 2015)
10,000y a>rHr=y.

8| D # B (0.071%)

Taylor et al. (Brain Stimul 2021)
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Kito et al. (J Neuropsychiatry Clin Neurosci 2008)

ﬁ*&*ﬂﬁagﬁ%%(:EﬁFrTMSEimb D Hu&—cﬂm
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RE{TEIEE (CBT)
Rk

SDRDAEIO—
MO DEDEE - Gf - 185
(JEEEHhBMRE. REB)FOLEE)

|

MIDE
REEEERSRHSE (rTMS)

PEEELLED |
pieks

BRITLWVNAREZE(ECT)
SDFBEIAFSABELUrTMSEIE FERAES K YER
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ORIGINAL RESEARCH WL, o s
rTMSD AR EGFAZEICTONT

Concomitant medication use and clinical outcome of repetitive
Transcranial Magnetic Stimulation (rTMS) treatment of Major
Depressive Disorder

Aimee M. Hunter? | Michael J. Minzenberg!*? | lan A. Cook??3® | David E. Krantz}? |

Jennifer G. Levitt? | Natalie M. Rotstein? | Shweta A. Chawla? | Andrew F. Leuchter’?

IDepartment of Psychiatry and

Biobehavioral Sciences, David Geffen Abstract

School of Medicine at UCLA, University Background: Repetitive Transcranial Magnetic Stimulation (rTMS) is commonly ad-
of California Los Angeles, Los Angeles, . . . . . . . .

esliforiia ministered to Major Depressive Disorder (MDD) patients taking psychotropic medi-
%Laboratory of Brain, Behavior, and cations, yet the effects on treatment outcomes remain unknown. We explored how

Pharmacology and the TMS Clinical and

Research Program, Neuromodulation
A A R AP IS R B NIAT RS Meathndec: Meadiratinne were tahiilated far 181 MNN natiente wha 1inderwent a civ-
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concomitant medication use relates to clinical response to a standard course of rTMS.




Response rates at
week 6 were lower in
benzodiazepine users
versus non-users
(16.4% vs 35.5%,
p=0.008), and higher
in psychostimulant
users versus non-users
(39.2% vs 22.0%,
p=0.02).

8of11 . .
I B d Beh
Wl LEY ramn an aworm

(a)

Mean Percent Change (£ SD)

40
30
20

10

Percentage of Subjects

HUNTER 7 AL

Change in IDS Total Score for
Benzodiazepine Users vs. Non-Users

Week 2 (n=178) Week4 (n=168) Week 6 (n=160)

n=71 ©
n=107

| ke
n=?66 n=102
" ‘

B Users B Non-Users

Response and Remission Rates in
Benzodiazepine Users vs. Non-Users

Remission

Response

B Users (n=67) ™ Non-Users (n=93)

Mean Percent Change (+SD)

Percentage of Subjects

(b)

45

35
30
25
20
15

Change in IDS Total Score for
Psychostimulant Users vs. Non-Users

Week 2 (n=178) Week4 (n=168) Week 6 (n=160)
| ‘ =
0 n=113 ‘
n=56
[ | n=s5 n=109
- | n=51
mUsers * Non-Users

Response and Remission Rates in
Psychostimulant Users vs. Non-Users

Response
B Users (n=44)

Remission
Non-Users (n=109)

FIGURE 2 Changein IDS total score (mean and standard deviation) at weeks 2, 4, 6 and rates of response and remission, for users versus
non-users of benzodiazepines (a) and psychostimulants (b)

NEBEEN IERBE @ 83 2022/12/03

20




N
."'\

ECT & rTMS D 2R /.

e 8oo NCNP &
2020 E -
700
600
500
400
300
ooooo
ooooo
: 2
Q oa ? ECT (modified) rTMS
AEHEEA EBBE @ 1B 2022/12/03 =ShR = AR 21



S

rTMS D E {28 £8 B FF 1R
2019~2020E [F

4
°
o
]

AISBIEE A MAFRSEE @ 13 2022/12/03

/.

579

020 oI o015 II
|| -

&

%

& & & B & & &
F & L & @ & &

m2019%EE w2020

829

389
333
22
57 16 1550 7
121 12& 104
o] I

<’;S
8

\

-

v
|
I

259 266 5

N & &
%@\4‘ \’é,%%‘

22



IIII B A5 S 2 SR
B (rTMS)
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B8RS — A/ S\— X I3 (intermittent Theta Burst Stimulation: iTBS)

1840 ms

191.84s

} 10s
"=

400 420 440 ms

200 220 240

M52 IEY—FRIZX L TiTBSHA A4 BT THZh

(Mutz et al., BMJ 2019)

Estimated adjusted difference in score

— -

+—
iTBS superiority

QIDS-SR
IDS-30 i
HRSD-17 at treatment end " S
HRSD-17 1 week after treatment —_—
HRSD-17 4 weeks after treatment —_—— '
HRSD-17 12 weeks after treatment —_—1
HRSD-17 at treatment end* ——
1 1 1 1 1 1 1 1 1 1
5 4 3 2 1 0 -1 -2 -3 -4
—>
10 Hz rTMS superiority

Figure 2: Estimated adjusted differences in depression scores from baseline

to the end of treatment, comparing 10 Hz rTMS treatment and iTBS
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SEED/N—RARIHZEsH TRYRLTRIAT D

(Huang et al., Neuron 2005)

§

HEEDTMSEYE, KYERFRORBIREZE TS

pi Data
sources

th Results

Active vs sham treatment comparisons

TBS Bilateral
1SS LTS Intermittent
SUulNEREE Continuous

SDRADABRDER
HEERDrTMS (10Hz) ELEERLT=
iTBSDIE L 1EE KT

(Blumberger et al., Lancet 2018)

ZREERTEH ORI T

(XX 2 ¢

Overall risk of bias:

o Adults with major
depressive disorder

Unclear or bipolar depression

Discontinuation

— 0dds ratio and 95% C| ——————
10 100 001 01 1 10 100

0.1 1
—— >—|—
—— —
4 * -
‘, £ i’\ 4
"\/6:, - N \'
X 3 & > =
- | p~

RIFEBLL L DB R BB OMRENFESHEIL

(Kito et al., J Neuropsychiatry Clin Neurosci 2017)
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Magnetic Seizure Therapy (MST)

Stimulation
Site: bilateral PFC
Intensity: 100% output
Frequency: 25-100 Hz

Time: 2-20 sec
Total: 100-1,000 pulses

Duration: 8-24 days

=5
e
s S

Y MagPro XP Black Edition
(Magventure, Denmark) FRIR R (FFMEFE 2021)
26
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Translational Psychiatry www.nature.com/tp

REVIEW ARTICLE W) Check for updates
Comparative efficacy and cognitive function of magnetic

seizure therapy vs. electroconvulsive therapy for major
depressive disorder: a systematic review and meta-analysis

Miao Chen"??, Xuhui Yang'?, Chaojie Liu'?, Jian&ing Li', Xiao Wang(®'?, Chunxia Yang', Xiaodong Hu', Jianhong Li', Juan Zhao',

e NSTLECTE LRI S SRl
105 ER. 2852 D5 DB ENHR

Magnetic seizure therapy (MST) has established efficacy in the treatment of depression and a growing evidence base in the
treatment of depression. We conducted the first systematic review and meta-analysis of the efficacy of MST in anti-depressive
treatment and its impact on cognitive function (INPLASY registration number: INPLASY202170061). We searched for controlled trials
published in English between 1 January 2001 to 31 December 2020 in PubMed, EMBASE, Cochrane Library, Web of Science, and
PsycINFO databases. The evaluation process strictly followed the Cochrane bias risk assessment tool into the literature, and Meta-
analysis was performed according to the Cochrane System Reviewer's Manual. Data from a total of 285 patients from 10 studies
were retained in the quantitative synthesis. The results showed no significant difference between MST and ECT in the
antidepressant effect (SDM —0.13 [0.78;0.52]). Compared with ECT, MST showed shorter recovery time (MD —5.67 [—9.75; —1.60])
and reorientation time (MD —14.67 [27.96; —1.41]); and MST showed less cognitive impairment on the immediate recall of words
(SDM 0.80 [0.35;1.25]), delayed recall of words (SDM 0.99 [0.01;0.74]), visual-spatial immediate memory (SDM 0.51 [0.20;0.83]), visual-
spatial delayed memory (SDM 0.57 [0.11;1.02]), and the verbal fluency (SDM 0.51 [0.20;0.83]). Our evidence-based study is the first
meta-analysis on the efficacy of MST in anti-depressive treatment and its effect on cognitive function. It showed that the curative
effect of MST in anti-depressive treatment is equivalent to that of ECT. Besides, depressive patients with MST benefit more from
cognitive function compared with ECT.

Chen et al. . Translational Psychiatry (2021)11:437 ; https://doi.org/10.1038/541398-021-01560-y
(Transl Psychiatry 2021)
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Chen et al.

(Transl Psychiatry 2021)

MST ECT Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD_Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
AtluriS 2018 -8.8 7.45747008 24 -11.5 5827957 22 136% 0.39[-0.19,0.98] =
El-Deeh FAetal 2020 -24.3 559781029 30 -1482 4101934 30 13.4% -1.91 [-2.52,-1.29] ——
Fitzgerald PB et al. 2018 -4.9 564907072 18 -58 7.8561242 19 13.3% 0.14 [-0.50,0.79] T
Kayser S etal.2011 -12.4 8.90430682 10 -11.9 7.090958 10 12.0% -0.06 [-0.94,0.82] s
Kayser S etal.2013 -4.14 4.43525197 7 043 5627458 7 106% -0.84 [-1.96, 0.27] R
Kayser S etal. 2017 -18.9 3.68781778 10 -213 438178 10 11.8% 0.57 [[0.33,1.47] T X
Whit PF etal. 2006 -18 9165151389 10 -24 6.572671 10 11.8% 0.72[-0.18,1.63] e
Zhang JY etal. 2020 -18.17 9.05128278 18 -18.29 7.450709 27 13.5% 0.01 [-0.58, 0.61] -1
Total (95% CI) 127 135 100.0% -0.13[-0.78, 0.52]

Heterogeneity: Tau®= 0.72; Chi*= 43.02, df=7 (P < 0.00001); F= 84%

-4 B 0 2

Fon

Test for subaroun differences: Chi*=1.61. df=1(P=0.20.F=381%
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Fig. 4 Forest plot of reorientation and recovery time of MST antidepressant treatment.

Favours [experimental] Favours [control]

MST ECT

Testfor overall effect 2= 0.38 (P =0.70) Favours [experimental] Favours [control]

Fig. 2 Forest plot of the efficacy of MST and ECT in the treatment of depression. MST ECT
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI

2.2.1 reorientation

El-Deeh FAetal 2020 1.83 037 30 34.88 154048 30 324% -33.05[-38.56,-27.54] ——

Kayser S etal.2011 216 057 10 821 3.29 10 341% -6.05[-8.12,-3.98) -

Kayser S etal.2013 2.0805 1.197 7 772 4,853 7 335% -5.64 [-9.34,-1.94] —-

Subtotal (95% Cl) 47 47 100.0% -14.67 [-27.94,-1.41] o

Heterogeneity: Tau®=133.30; Chi*= 83.82, df= 2 (P < 0.00001), F= 98%

Testfor overall effect Z=2.17 (P=0.03)

2.2.2 recovery

Kayser S etal.2011 142 053 10 403 1.31 10 354% -2.61[-3.49,-1.73] u

Kayser S etal.2013 1.4 1.025 7 313 1.218 7 350% -1.73[-2.91,-0.55) B

Whit PF et al. 2006 4 1 10 18 5 10 296% -1400[-17.16,-10.84] -

Subtotal (95% Cl) 27 27 100.0% -5.67 [-9.75, -1.60] S 4

Heterogeneity: Tau®=12.02, Chi*= 51.57, df= 2 (P < 0.00001); F= 96%

Test for overall effect: Z= 2.73 (P = 0.006)

-50 -25 0 25 50

BOEITHEEELGL

MSTTIX
EEFETOER &
RUBHNRSE
TOEEAELY
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MST ECT Std. Mean Difference Std. Mean Difference

— Study or Subgrou| Mean SD Total Mean SD _Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
- 3.3.1 words delayed recall
b Kayser S et al.2011 27 2N 10 1.7 1.95 10 2B.7% 0.47 [-0.42,1.36) —
Polster JD et al. 2015 2044 872 10 928 984 10 228% 1.15[0.19, 2.11) B — AIFSA
Zhang JY etal. 2020 108.67 14.58 18 86.04 21.03 27 50.4% 1.19[0.54,1.84) —— LIy
Subtotal (95% CI) 38 47 100.0% 0.99[0.53, 1.45] >
Heterogeneity: Chi*=1.76, df=2 (P = 0.42); F=0%
Test for overall effect: Z= 4.20 (P < 0.0001)
3.3.2 words immediate recall
Kayser S etal.2011 69 1.37 10 6.4 217 10 26.2% 0.26 [-0.62,1.15) I
Polster JD etal. 2015 204 6.2 10 14.3 5.8 10 231% 0.97 [0.03, 1.91) [
Zhang JY etal. 2020 11233 12547 18 88.26 2251 27 506% 1.00[0.37, 1.64) ——
Subtotal (95% CI) 38 47 100.0% 0.80[0.35, 1.25] >
Heterogeneity: Chi*=1.94, df=2 (P =0.38); F=0%
Test for overall effect. Z= 3.48 (P = 0.0005)
3.3.3 visual spatial immediate recall
Fitzgerald PB etal. 2018 2318 7.852 18 1967 7.65 19 30.9% 0.44 [-0.21,1.10] T
Kayser S et al.2011 645 1.54 10 46 241 10 153% 0.88 [-0.05, 1.80]
Lisanby SH et al.2003 357 05 10 34.7 3 10 168.7% 0.45(-0.44,1.34) i
Zhang JY etal. 2020 101.22 11.94 18 10015 1286 27 371% 0.08 [-0.51, 0.68) ——
Subtotal (95% CI) 56 66 100.0% 0.38[0.01, 0.74] g
Heterogeneity: Chi*= 2.10, df= 3 (P = 0.55); F=0%
Test for overall effect: Z= 2.03 (P = 0.04)
3.3.4 visual spatial delayed recall
Fitzgerald PB etal. 2018 9 326 18 6.87 4.068 19 48.2% 0.56 [-0.10,1.22) T
Kayser S et al.2011 465 1.92 10 35 222 10 26.1% 0.53[-0.36, 1.43] T
Lisanby SH et al.2003 218 85 10 16.6 8.3 10 258% 0.60 [-0.30, 1.51) T ®
Subtotal (95% CI) 38 39 100.0% 0.57[0.11, 1.02] >
Heterogeneity: Chi*= 0.01, df=2 (P = 0.99); F=0%
Test for overall effect: Z=2.42 (P=0.02)
3.3.5 verbal fluency
Fitzgerald PB et al. 2018 4206 9.743 18 34.07 11171 19 226% 0.74 [0.08,1.41) T
Kayser S etal.2011 16:1 7.4 10 11.2 4.69 10 125% 0.60 [-0.30, 1.50] S
Kayser S etal.2011 2645 8.49 10 222 8.28 10 12.7% 0.49[-0.41,1.38) o T
Lisanby SH et al.2003 17.2 4 10 16.4 6.6 10 131% 0.14[-0.74,1.02) R
Lisanby SH et al.2003 14.2 6.2 10 108 26 10 12.3% 0.68 [-0.22,1.59) i DI
Zhang JY etal. 2020 98.67 15.66 18 88.67 1336 27 26.8% 0.69[0.07,1.30) —
Subtotal (95% CI) 76 86 100.0% 0.59[0.27,0.91] .
Heterogeneity: Chi*=1.40, df=5 (P =0.92); F=0%
Test for overall effect: Z= 3.64 (P = 0.0003)
Chen et al. R

. e Favours [control] Favours [experimental] ECT& tt$§ L/ [N M ST
(Tl'anS| PS Chiatl' 2021) Test for subaroun differences: Chi*= 4.85. df=4 (P=0.30). F=17.6% o
y y Fig. 5 Forest plot of the impact of MST antidepressant treatment on cognition. ECT MST b\ﬁn—cl,\f:
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Fig. 2 Upper row: transverse sections of the brain areas with significantly higher relative regional cerebral
blood flow values during electroconvulsive therapy (ECT) than the pre-ECTvalue. The brain slices are oriented
in the plane of theTalairach atlas; the distances (mm) above or below the anterior—posterior commissure line
are —24, —6, 6 and 24, from left to right. The right side of the brain is depicted by the right side of each slice.
Lower row: left side, sagittal section; right side, coronal section. The colour scale on the right side of the figure

indicates the T-value (Ant., anterior).

Takano et al.
(Br J Psychiatry 2007)
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ORIGINAL ARTICLE

© Cambridge University Press 2014

Psychological Medicine (2015), 45, 1073-1092.

doi:10.1017/50033291714002244
Magnetic seizure therapy in treatment-resistant
depression: clinical, neuropsychological and

metabolic effects

S. Kayserl, B. H. Bewernick!, A. Matusch?, R. Hurlemann', M. Soehle® and T. E. Schlaepfer1'4*

1 Department of Psychiatry and Psychotherapy, University of Bonn, Germany
2 Institute of Neurosciences and Medicine (INM-2), Forschungszentrum [iilich, Germany

3Dce’}i)arh'mlerzf of Anaesthesiology and Intensive Care Medicine, University of Bonn, Germany
4Departmems of Psychiatry and Mental Health, The Johns Hopkins University, Baltimore, MD, USA
Kayser et al.

MSTDIFL VWAL, LRTERE], ARIRTERE., RERAIRETEDRIEB~DERICRET S,
(Psychol Med 2015)
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MagPro XP Black Edition
Site: bilateral PFC
Intensity: 100% output

Frequency: 100 Hz

~ Time: 10 sec

__Propofol

Suxamethonium
Nicardipine
Atropine

'.
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