456

5

Tl

FE iR (2020) 122 %6 %5

EERBGFEMRRICIT SFE 0 7o £ T O BiARREE—— SERIEARTREIRN O P H—

BB ORI TA 22— ET 2L —> a ryOrJiEdk

Hr

(EPN

BUIE, AFBICB VT DWWOBWi 2 Z 1T T3 BEBIIN 127 A LHEI ST Y, Kkt
KZLOWBAEN ) OBRBELED 2 L Z20HUIIFI 250 FAICDIFZ L wvbnTwd, X507
DD DORISEDHEINGFRESIMETH 2 L vbnTE Y, I IWIFESICERKICARYOOH 3
2D T EIEEDE G ) DWW EZ I L TSR T ORI e ABSEBEDSHEE & 75T
27038, BUE S DR D REMBHER TR OHMEIC R > Tw B DI, BIEEIZERED S hEIETIEH
205, PERDIEHETIE D AERDSGE L 2 TARHEYIME) 2R ¢ A DI D 5 >
WTHD, ZOL) REERIINT 2HERIGHIE L LT, WFE, KRB % &
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Dbz 2409 >FEE2+oREHLTH, 92
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fECiE, 55 115 M H ARG f i aic ¢
TERIN e SR I T &G o L EDFi
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TEY VRS T LATEENPHELIZARE RX—A
2 DRIEIRHIE ) OWEICN T A2 2 —nEF 2
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I. Za2—O%Fal—>areld

AR, IR BT =2 —nET 2
L—yav b ) BN LIFLIEERAI NS D,
—a—mEFaL—variiz, MRcELS -
WRMHD 5 IFEA 2 G595 2 LT, Mg
B2 TS ERET L, Zoteex B - OGE 3¢
iRHEDZ &) 2T, Za—wEFal—
Yavid, EHRELTIHODIAARTNA 20 L
DB A ATTES &S, WE, MRk
TIFIRDIAAR B DR BN 7 70 —F 25T
Z D%, FRTEMREECTIE, Bokz i,
ARG S0 (repetitive transcranial
magnetic stimulation : rTMS) % H-coil % f\>7-
T 4 — 7RISR (deep TMS) 23R %4
KRS S TE D, \EEFI L TR
WA (magnetic seizure therapy : MST)
PEERIZE CHAI N T3,
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I. rTMS &8

rTMS JREIZBE L T, AHTIX 2017 4E 9 HiZ
NeuroStar TMS #5##%:i# (Neuronetics, Inc.) %%
IR EZT, 2019 4 6 HICORBIGR S N7z,
& 51T, 2019 F 1 HIZ Brainsway TMS & 2 7 A
(Brainsway Ltd.) ¥EFEAZRZE T3, 20D
ftl, AIBICBWTERIIZE E LT, B E
<77 25 A (MagVenture, Inc.) % Magstim
TMS Therapy (Magstim Company Ltd.) 7 £'73
FHIN TV, HEEGUE ) SWREFICHT 5
AVERA rTMS 2 D IRREEAE 1%, KIE iR
J& (Food and Drug Administration : FDA) 32
DEHET T b aLzEHuEE, =274 VI
KD ) DRER A 3 733 U IS5 T 5 B
DI 50%, EREEDNI30% L vbhTn3® ¥

c, ARG 2 28DV T, RRICKER
TEEEEE - HEERRES - 2y oI B 2R
N&EIFC O E L RAIBERE A U T 2 lRE
DR EN TR,

9 OIFICH T 2 rTMS DIHIC DWW TIE, Y
FREE D DR I SOE U 7 WIRRHESTM: 5 o Hs
WNRTHY, FWhPEICEL T, BRSTIE,

1 B Eodi) 2% 2+ - HorHEt LT
SR P EREDL Loy —AEF L vwE Ih
W 5, KSR A & b =7, UhEL
e 22T 2BA0H 2 REBIEITIC
B35k, ZOX)RTF—ATIELL S, &R
Pt A (electroconvulsive therapy : ECT)
HEETRETHS., rTMSICEHHEL -G5EHR

ELTE, LIFLIZED 501D b DICHEHALD
PRI P 5 S - B O IR I X %8R
&, RS IRENC X 2R YD . JEH
WREZEWER & LT, 0.1% RiEOEETIT LA
FAEPBBRE WG ST Y,

. S52O®ICxT 2 rTMS OERFRIB R

9 ORI T B rTMS DRI R IOV T,
Slotema, C. W.5 1%, 34 fFD 7 v & LU ILEG R
(randomized controlled trial : RCT) 128} %A
BRI DT — ¥ 95 effect size ZHIL, 51

6 > ECT W78 & bl U 72 X & f#tT %2 47 > 7=,
Slotema 5 DTEIC & 2 &, > v LHIEEE & Tl
L 2B rTMS O effect size 1%, 055 (P<0.001)
THY, ECT & DL TIE, rTMS DOHIX %4
effect size 23—047 (P=0004) %75 L 7%,

X512, JONEICHT 2 rTMS & ECT &%)
PE & BT 2WT, Chen, J.].5 2SHIBEHEE L
VAT RT Ay 7L a—E XYRNT (254D
W% 1 9 DK 1288 A) T, KD LI Ak
WARIN TS, ECT iZ, MWl rTMS, {K5EE
Al rTMS, ESHEEEM rTMS & H, BEHEN
WKWHEEBETIE AV DD, XhEuwasitEzarL
7=, KEANETHEBETE r TMS X, fthoE45 Y 5 4
(ECT, Wifll rTMS, £l rTMS) &M, #idtk
EICEBE T R o 7203, X hEwERMEIRE
Do Niehrot, BEMWICBEL T, HEHANIC
HETIEZVHDOD, Ml rTMS 1& ECT iifl
rTMS, ZEfll rTMS & R, FAEMED & D Eokh
Bodhot-, BREMRIC K ZIHITIX, ECT 8%
bAEMEEEETH D (ECT:65%, il
rTMS : 25%, Al rTMS: 8%, Ml rTMS :
2%), FHrTMS 35 b BREIE LT
Hote (M rTMS : 52%, Wit rTMS : 17%,
JEf ' TMS : 16%, ECT : 14%)9.

rTMS O&FE7 1 b 2B 2 EEARICD
T, Brunoni, A.R.5 239 DRI T % 2
rTMS IO 2y b7 —2 - X 7k (GRE
811 1 9 DN 4233 A, #tE59.1%, Y4
B 46 %) ZFEML, XD LI BHERERL TV
29, RISRICHET 2%y h 7 —2 - X ZfEFTT
13, ¥y AHIBEICNT S A4y A, W r TMS
(4 v XLt (odds ratio : OR) : 3.96, 95%{SHHEX [t
(confidence interval : CI) : 2.37-6.60), /=sEE
rTMS (OR 307, 95%CI 2.24~421), > —% —
N—Z  rTMS(OR : 254, 95%CI : 1.07~6.05),
AEAEIE rTMS(OR : 2.37, 95%CI : 1.52~3.68),
—77, BBEEIZOVLTIREDNATES > v Ll
WEFRDZERTH - Tz,
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V. rTMSE D= 2—AFEF2L—>3 >
REROEBOERKRME R

X512, Mutz, J.oERE, IR T 2
MW E LD =2 —aEF 2L —>avich
LT, ZNZNDHEENE L BREME% HHEE L 7
SATRTA VI VLE a—E XY EITo T
219 [ cIE, ECT, rTMS, accelerated
TMS, priming TMS, deep TMS, synchronized
TMS, ¥ —% —,N—Z Ml (theta burst stimu-
lation : TBS), MST, #RUHZEMAEXHK (tran-
scranial direct current stimulation : tDCS),
¥ LRI X BB SR L LT, FEEEE
i H &, ROt (AR Lol (A1)
EL, %B5%CIICL % OR TENMAZHKL 7. H
W%, A 113 oK (262 KDIGH
7L A& 6750 A P 479 0%, 1k 59%)
DEEN, WRERIGHAANEEEZGEL LK
9 DR MEREE LB W Th o 2y b
7 — 7« XY RITORRE, 18 HEHDIBEN ANE
DI B 10 FEHDS, > v LHEAA LR, X DE
WIEWRERUS & B L Cwo7z, BARRICIE, T
JHECT (summary OR : 891), EMH&E4AFHIECT
(OR : 7.27), priming TMS (OR:6.02), MST
(OR :555), il rTMS (OR :4.92), Hifil TBS
(OR : 444), {EHEAM rTMS (OR : 3.65), [
K TBS (OR : 320), s/ M rTMS (OR :
3.17), tDCS (OR :265) & 2/ AD, ¥ v L4
FIAAL D bEWRIGZ R LT, 77T 4 79
AHEFRED 3y b7 =7 « X ZENTTE, g
JHECT L mHEARMECT 23k D @GR G
ERBEL Tz, B, TRTOEFENMAKREY
TA%L LS Y v 2 & AREOZEEIZED
57,
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ARG L, ) OB R E L i%Es 16 4,
A FFEDS 11 £, 7y A < —TIEANEDS 5
HchHot,

ZN5 DT 6 DM THETHEEO L E %
AL, REBREICEIT 2 EEREREZHEL TS
Mo EETH > 7. AR T, BfTRIcE
7%, FRAIBEREIRA ORH, rTMS RS X —
5, BEREOREED, —H L IERE R TED
BRAICZ>TIRW2 00, 2Thi s, HiH
BP0 2 r TMS B IR IC—TBD 9 DR HEH
BT 2 FETHRE P R RE 2 B S ¢ 5 Al RE
WRBEI N, L2 Lads, MEKRRES TV
YNA 2 —HEAREICBE L TlE, rTMS I6E 25
HEBBIC G 2 2B AICL DI EIETH
D, GBI AT2T 4 v 7 RBABRETH = & ©
7235 AHRMENPRETH S Z LRI N
79

VI. 5DICxd % TBS BEOERNE

TBSIE ) OEICN T2 L =2 —BET a2
L=y a VGO 1D TH Y, kD rTMS L1t
<N, b MYD L DB Y X L2 BT L T
BFInz7a b arcdhs™, Berlim, M.T.5
1E 9 IS T % TBS 2172 7% 5D RCT (9
DIREE 221 N) DRBEREICBEAL T, ~ILb
v ) O¥EFHE R E (HAM-D) 2 2 7 OiBiERi#
DAL, RIBHE, ERE, BEELZ BRI 5
WMafT-o7Y. ZDOfE%, HAM-D 2 a2 7 Ok
i DZEALIZH T % pooled Hedges’g 1x 1.0 (P=
0003) TH Y, TBSAEFKIZS v LRI L R,
BICKRERAMEZR L, E512, TBSIZY v
LR E R, XD EORIBE (TBS #f : 356%
vs. ¥ ¥ LR 1 175%, P=0.005) %/R§—75T,
iv&% (TBS BE : 42% vs. & v LHE 1 7.8%, P=
05) MO TH%ETH 2 Z LS E >
7o, BTN —FEHTIE, TBS 70k alodik
2ChH, KRl TBS & AR TBS 23 b
HYA70 b aLTh s agiEsREney,
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VI. TBSAHEE rTMS BEOBRAM
IEDWT D LEBHREE R

KD FDA A OSSN r TMS 165 7' 1
Favizley>avdih 31500054,
PiElo TBSIEH 7u balizl ey ravbik
D3O THRT TS, Lo, GG LS
DIFF A IZIHARE N A DB TR E RE VDD
5. BERIEE X RRECIEREOR Y X T 4
7 A%ZERET % E TBS DIF 95 BWIASEN 2/
ATETH BT Ebr s, 22T, ) DREICH
5 TBSIHEEEDNY v LRI L LLREATH B 2
EF EFEX FBATRER D 6 SRR I LTV 7223,
TBS 1 & HEK D rTMS GO H A (8 -
LA - ZRME) 1T THIEIRGEE L T v B K
e o7, b u v b RFEEME Centre
for Addiction and Mental Health O Z{LAZEE D
Blumberger, D. M. 5 23H.[» & 72 > T theta burst
versus high-frequency repetitive transcranial
magnetic stimulation in patients with depression
(THREE-D) study Z %ML, LT OfEH % &
72 bR, FELFAME SV — T ORNEE
AvN—L LTHMEL, WF2ERT L7 AEIR
WH7EIx, A F & OEMIFEREBI S T % ik 12y
ISR & L THEI 7. #BE 13 18~65 %
TR LE ) DIREE H 2\ ITRAK 2 L L
DPL) DFICAMIEZ R LA BEDINRERD,
I 5T 4EMLA EZE L 72519 D 3RIBHEE Z 1T,
HAM-D17 2 2 712 C 18 mibh L% /R 9 & 550
AANS T, B 3 /T S MBI R I R 1
$ % 10 Hz-r'TMS & IR TBS 251 : 1 THAFER
IZED 4T e, FF20~30 Bl TMS fr A% 4T
7o, BERE I L QARRNEIE A — 7V 71T
H2H3, WHEE EFEHE IS LTI 774 v Pk
ZAERF L 7o, FEEFHIIEE 1 HAM-D17 227 0D
ZLE L, IEHEMEEFEAT 2 7 O O MmEER £
2= 3225 RE L7, FER, 205 A%Y10 Hz-
rTMS #, 209 ADSHKIK TBS BEICHI D AT &
N, BRI Z 24192 A (94%), 193 A (92%)
HIREEB IR 4~6 B 52 o T EFHE H o 7 %
Z\}7-. 10 Hz-rTMS #<l¥, HAM-D17 A a7

H3235 R 6 134 pICHGE L, BRI TBS #T
1%, HAM-D17 A 2 7 %3236 5% & 134 silc e
L, MR TBSICX2EHMEICBIL CIES N
PRIz, TMSIZBI#E L 72mAcBIL ¢, X
iy TBS #f 1% verbal analogue scale T38 TH - 7z
DIZR L, 10Hz-rTMS #Tlx 34 #/R L, [ERM
TBSDIF ) MiiAz i L 2GR E -7, i
HEHRICBHL T, ML bICARERAR2oNL
o7z (10 Hz-rTMS : 13 (6%) /205 A, [ERIN
TBS : 16 (8%)/209 A, P=060). &b dHh i
FAEERRIEIMBEE D ICHEhOERTH - 72
(10 Hz-rTMS : 131(64%) /204 A, &R TBS :

136 (65%)/208 N\). X -oTC, GEIEIES O
XS 2 K TBS IR I HERD rTMS 169 &
HARFASOHEREZ D LRI n?, Kisg
HoT2018H S HIZFDA 225 9 DIRICx$ %
TBS i6EBIERIC AR S 17z,

VI. SOWICT D TMS BEORISHICEET 2
trajectories AR

Fa Y h REEMBI ORI 7V — T D
Kaster, T.S.5 & THREE-D study 7 — % 26 /%
HTSARTER I 09 2 r TMS AR O SOGHEICBE T 3 b
7Y 27 U —fEIEIT, S ISEBRIGE &
BT 2 R— 2 7 4 VIRRRICB ) 2 BRI %
RS L 22, TSR rTMS & 2 W xR
TBS %3217} 72 388 ADIRIFHIRGIME ) OWEE L L
7z=. HAM-D17 2 a7 %51 & L 7z group-based
trajectory modeling IZ X 26 RIGED 7P =
7 b —fRHTTIERD 4 D DEERAEE S 7z,
OFEBIE (N=43, 11%) ; @@ IE (N=73,
19%); R—R 7 A VIR CEIEDOMIFIEL (N=
118, 30%) ; XR—R F A Ik ri CREIE DR G
(N=154, 40%). & 512, WGHEHIA 1B DR R
THEF IV 27 Y —HORIGR ERGREDOHE
HERZRETEZ EVIMENE LN, F
7z, BT T b an LIEERICEOE & DR
X S 2 2 BEELIEER D S e o 72, FRIZR— A
A4 VIR TOHAM-DI7 2 a 7 & E®
QIDS-SR A 2 7 Eif3 sULIGHEIE KGO B & BY



460

L, EEE QIDS-SR A a 7E&E R PRV Y
7L AMERIEZER)SOPEMNCBIE L Tw»
f:lZ),

IX. Deep TMS DBEEERIGH

Deep TMS & 1 H-coil & MEiZ3 5 Kigk 7 ~ L
Ay FHOaA VEMHTS LItk >T, B
KD 54 cm DES T, MEIKZETHEE
Hd 52 MR —2—RET 2L —Ya v
Beflicd 5. BIEE TITHE L 2 MERAL %2 il & —
7w bl L7 E S E RMEED H-coil 235%E
NTETWDS, K2 Hl-coil i&3EYERIEIIE S
OJRICRT A2 —BEFa L —Savigie L
CTFDA I 20134 1 HIZAKBE I T3,

Kaster 5 (ZZFW ) DRI 7 2 HH & deep
TMS (H1-coil, 6012 pulses, 18 Hz, 120%RMT)
DB, BENW, RABEREICS 2 5 P % TR
T 572012, 60~85 DRI 5 DWW EE %
XRIC RCT FHA > CHEDIZE %2 E i L 721V,
 7p AT, Hl-coil (&35 #HMAIHTEEETEF & I AT
GHATIONEHE Y — 7 v Ml oTWnw3, Xk, #
BRI O RFEEA N=L LTS, [
%34T L7z, AW o T EEHEE H 13 aE 4
XIf#EHT ITT A7) 12X 29 DIRDEME L L
7o, AEME LRI OBE I EERERICHED
ST L 72, 52 NO#ERESSI L, 25 Ao37 7
7 4 7 deep TMS B, 27 A23> v & Hl-coil FEIZ
#HO AT s N, FHE, BERIE, > v L Hl-coll
FEL R, 7275 4 7 deep TMS DT 9 BEE
CE (77T 4 7HE40.0% vs. & ¥ L #E14.8%),
TREELTEEL (NNT) 13 4.0 (95%CI : 21~565) T
Hote. ¥£7-, deep TMS IZFEITHERE I L T
CHERYE R LS ol HERZ 0
77 AN, TV T 4 THICE T B RHIN O UE
(7754 7#£160% vs. ¥ v L8 0%) LIAHZ,
TITATHEY v AL ORITHETH > 7,
AMFERER D 6 1%, BFM S SWHEICNT 2 EHAE
deep TMS 13 Z & THFEDMRT-NTWw 2 6%
Za2a—BETaL—YaVigifiTh b I LIRS
nrw.

FE iR (2020) 122 %6 %5

X. MST DFaRISH

MST L2 ECT Icfb 2 Hi7ch=a—0EF 2
L—a VIREENITH B, IBETEEL TR
ECT & [lkk, 4xEfRmE N ICIRREN 2 i AR
ZFEFEE 2, ECT LR, $19 OEII12F
% Cd 217 TRARRE IG5 2 5 A HERHRDIE
ISR &) s d 51817,

FE SO, b u v b REEME Centre for
Addiction and Mental Health (2822 L T\ 72 B
IR U 72, SR o EEE BRI 9 DI % L
THATHSHTMST 2HEML, BFEICEIL %
Bl 2%, ZOEFNE, BEHEHITE S O
SR B A — 7 v 5 LR (NCT01596608) % i
ML T, 2 MST /%27, Kift%eo
MST B ClEZNEho a4 v bz F3E L O
FA4FMICHEIR I YA a4 VEMHL %,
MST D1 H,85 A —% 1%, 100 Hz T 100% &
HHEBHAL, JTONAFERDO GG L THRL
CHBKIER 2 N &8 % 70 b avzivk, 9
OREIRIZ HAM-D24 12 Tl L, SRAIBEREIC D \»
T EAE AR DR A IS TR U 72, ASER I
A 18 M A MST 6 L D EfRICEL, 2
D% H Hich 7 D EENICER L 7. AR
WBIL T, —E#o BismEiEREEDAMNE, HS
DREERRD SN d o, ARG E I,
MST 6580 B A o #Eia BRI 5 DRI 5T L
T, BETAREDH 262 IRETH 5 WIREME
PRLED,

bW
ARETIE, TEFHEIITE S OWi% s, KRR
TIRIC BT 2H 2 RIBRRIEIC 2D D0 H B
Za—RETalL—va VEEERID BF, B
Lz, AFTHInoD=2—nEFT2L— 3
RBEDSER DR MR 2 3 1 2 ISR O
122 HAK S 2 & 2 65T 5.

nE, AGSUTBRE L CRIR T NS ARSI 2,
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Possibility of Neuromodulation for Treatment-resistant Depression

Yoshihiro Nopa

Multidisciplinary Translational Research Lab, Department of Neuropsychiatry,
Keio University School of Medicine

Currently, the number of patients diagnosed with depression is estimated to be approxi-
mately 1.27 million in Japan, and when we include the number of patients with depression but
if those who have not undergone psychiatrypsychiatric treatment are included, it would beis
approximately 2.5 million in total. Furthermore, aboutapproximately 30% of them are said to
be treatment-resistant, and thusmaking depression is becoming a national diseaseepidemic.
Among them, these patients, those with severe depression usually need hospitalization in psy-
chiatry, butrequire admission to a psychiatric ward. However, the urgent issue in psychiatric
clinical practice for depression is that although the severity of depression itself is mild to mod-
erate, some of these patients show ahave refractory and prolonged depression, that is called-
termed “treatment-resistant”’, which doesand their symptoms do not improve depressive
symptoms withby conventional treatment. As a promising therapeutic methodsmethod for
such a group of patients, in recent years, neuromodulation treatment including repetitive tran-
scranial magnetic stimulation (rTMS) has attracted attention and its possibilityit is expected
as an alternative therapeutic strategiesstrategy. In this article, I would like to outlinewill dis-
cuss the effectiveness of neuromodulation for treatment-resistant depression.
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