Y

e

ANl EARAHRA R b e R 2 1 & O ARINED PRI &R AI R

WA RFEDRER - MEIRFRIMFTOHELS

SERNEEA R va2at s #HwE
A RFPEDO TR T &IRGEARIIR

ANt A

CD20FEDMA A — v TEAMDOHEST, MOREREI 22 HiETES L) Ichock
&, MEKIEZIZL 0 & L REOINEBAEBICOWTHEARE D, & 5 IR~
B TE e, KRB DS C DS AERE L B ), 0kH L Y3E - Kk L ot
L THER T E 2B BINIEEEAZ L <, TRIEDEN, WEETW, BRI oL > TwRHI S FET
. WA X =2y I e T, B - B OHINOEAE, 20T - IREERERO @Y, A
FRIRORIHIE 2 i, FBNHER (N A ~v—h—) PEATENL, BHROEOM E, O
BT FPROBEFICOARD L EBEZAO6ND, WHRIMEARZ FrRXar s (NIRS) &, 0 &D2D
NAF 2= —fliTHYy, Q22O RET, HRE2ED T DIELIWEL THAMRE
~DEEEFED R, QHROWETS 0.1 HEICIETE, FEIHELSE, OREDD
RCHEWETH 2, BRI EDARGERT, FFEPUB 2T AN SMENETSH
%, Lo RREMATYS, 29 LARRZIELL, PR2LE4HLIH, DEb X777 4 —
WAL 7 ) DREROERZWHRL, & LT, FERcHl o TR KR 2 21 7.
G, FMREBONA A=A -7 L ) —JHREEEZH L T 2%, S cofat, RE
DA oEsE (i, MHl, HEORE I E) PREREGROEE (R 8, TERE, AFE
% E) 1K 2MRELDE R E, BT ANSHERIE D5, SHROVEICL > T, HakH
SEDSERIFSWIRHD), RGN, REGER, PHRIFMIC-O\T, NIRS ARG D &) 20,
FERFIYIC, D ORRENICRET L T S EDSHETH 2.

<FRBIFFE : MO RAHE, LRI G, BN, SLERE, FRFI>

& U & Ic THET UL L VDD ?
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Lot i - KR

Kt R RS (MRI), BE6EHI MRI(FMRI),
P T W R 72 &, 2 2 204FDA XA —
v T EAMOMES T, BOREE LIRS % i) 5
TEL LIk o770, MERFEEZIZL D E
L 7R B ORI O W THENIAE D,
S SIERISHANDOES R Z TE %, MR
D% DERPER E R D, RIFEE L 4HE -
K1 & D¢l U THESE C & 2 B BIINIRIE Z
LK<, IFALI RO ? HFEE - AR
EIRDZD? RAG->TW3D0? wo¥k

DFEM BRI OWT, iz HeEHHLTE
T, IBROENPIHBETEE I D, HHEICOk
Do TWLBHILEET 5, WA X =2 v 7 Eidli%
T, BR - EREREE O HIMO AR, W - 1A
OER DY, BRI O FIHE R &, ih
BEPURE - RIEICHICHAZ 32T TORBINE
B (N Ae—A—) DEATENL, BREOY
DL, DWLTRFEROUEICORNDE EEZS
ns,

ERIRA L7 FrR2at 4 (NIRS) (3, R

HHATE BRI AN v b7 — 7 RS OO S AU R PR PG R PR RS fh R 2 B
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1 NIRS DHlE &S
a: WARMEMRHC B2, £ F ¥ > %)L NIRS #8% (ETG-4000, Hitachi Medical Co.,
LTD.) X 2 W& mE. EEVNETBHTEETH D, I & D HR R
BT, FEPHEBZTOARDCHRENE TH S, b EEOEEN. HEO 7u—7
PRAICHEL, ZNFNDO~NE T 0 VBEEEZ NN EHT % 2 FilihsHE7
L7728, SRR ENEEEZ RS 20 TEL L) Ik T,

gt (Friz, 8 X % 650~1,000 nm DOHHE) 23~
T/ VTN N RMERNEL T, M
N D~ 7 nE ViREZ 2R L, kN
Mg - BERH#LZRN T2 55TH S (K
D9 NIRS OEFTE LTk, Oz 7%
DIHRET, YREZEDTSDRLEEL TH4E
ENOEELRPEDI L, ONROEETS 0.1
P HIE T E, IR RREDYE , Q%REE DIV
BICREAIRECTH 5, @M% & HAR R
REAT, FFECHBIZITV AN SMEETH
%, Lok BTN 29 Lk
DL, PE2I4E4HLIH, DEFR7 57 4 —
W% w7z 9 DR o, & L,
FEARHE T O THaE R DR 2 321, Pk
254 4 HBIAE 22 i T 247> T\ % (http://
www.mhlw.go.jp/topics/bukyoku/isei/sensin
iryo/kikan02.html)

FRHEDRIRIC X > THMERIEDNA 4 < — A —
Zeld k) —EEEEEZHL T 528, HEL4<
FEYT 5, 22T, HMAKRFIED NIRS W%
WEEL, SB%OWRICE > T, HMERTEDH
ZWriilh, REBGHUR, BROER, PRI

W T, NIRS PSEEKIGHAIRED £ 9 &, #im L <
WE 7,

I. ZNETOMERFED NIRS HF

SER 254 A 1 HETIRHEEIN LR E,
PubMed & & O Web of Science TIRZK L 7=, %
7 — FiZ, [(near infrared) OR (optical topogra-
phy)] AND (schizo*OR psycho*) AND (brain
OR cortex) & L7z, 260 S Xshhi&n, 2D )
b, MARIEZ R E L 7 NIRS 78 1& 29 #iC
ThHhole, 2095, HRTOWAIZ 215X TH
D, RELY—FLTLAHEVZ S, WI%EH
L LT, SHERGHEE (LFT) 2316 i
BEHEE Hocim Xz at) L REa 2 Lo,
A5 2 = ERAEDS 4 s, BLBEREE DS
3L, Stroop HUEHDY 3 G L < .

NIRS ##r & L Tid, WFERIHICIRERIED
A7 a—7 Bl 7 m — 7 O Bl At b
DD S o723, oD T u—T7%ZHIT
HAaBbELLF v v 2L D NIRS B DBE ¥ &
L, EAECIIGEERE D IRFRIIY 22 22721 Tld % <,
AR RN LR WA TR E B> T,
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T,
TI0,
H,\VD,%,
B,%,L \’ .
30% 20% 20 20% 70%
LI g )
ICEDHERE
LFTXFE N—ZF1 28
pre-taskX & task X & pre-taskX &
AESOEY BE(LANE/OEVRE
BERZEI ([oxy-Hb])
(mM + mm)
0|
REERIEATESOE 2 ([deoxy—Hb])

2 SEEMRMEBNE (LFT)
i

FE X pre-task X[ (30 #), task X[

II. LFT ZF(\/= NIRS FiE & Stk
LFT (X 2) %, RASHELEEMRZT Tk
{, TTIEZLTELEZ B SBEOEE
U, EY R SIEOMINH, HEEHE, cho®
WA T 2RITEE R S, HEORABEEE %23
L O10IA20) s A I HR O B A AMIE T T
ZZEBAISNTWEY, 20—7, LET 1313 &
A E DR BBEDRITTE Y, IMRI & &
fth > BERE U MKIEHRIR AL T & [A \ 8 PH o WA 75 BT 5E
HENRIE 2 0 5 2 L AT E 3201420 VR 74 &
DOWAEHIZ I OB Z SRS FEFIC B2 KT 7
O, AEEZBEXE22302 bbb bW, H%
ICFEEER L BRI 7 — & 2 I o n s
%% NIRS OEFiTdHh 21719,

2 DIBVEIRI G JTHAE (ChSZ) 12 3 1 5 NIRS
WHFECld, LET " o> BiTvHEE 2 {2 St ok B
k. Hﬁﬁi L VC’J‘ g v )3,15,22,29,30,41,46,48~50,53). ChSZ ﬁvc
i, HIEMPEE O MTRELD NS BT TR,
BAAG R O HEB S S oG E) B A oENL, 3
R THOEMBELFEH LAPRHEI AT
2450 ¥ 7o, WIUAMESHTIARTYEF (FPC) (c&B\»

&, BRI ~E V0 Vs L
(60 ), post-task X[H (70#) #257% 5.

THRE D 2RIFEE RN (GAF) &3S o i
ZALDORE I VIEOMHEBIBRICH 52 Z L %2 Rl
L, fhatEneiss 2 28l ¢ Z 2 TRgikds
RBE T390 (1),

LD N R 75 7 4 —2IBHT 541
X0, R OWMEEEE, SHmMERE, fiakdihE,
Control BEZWR E L, F—o%iE (ETG-4000,
Hitachi Medical Co., Ltd.) & ¥l (K1, 2)
Z T LFT oIk ZEA 2 M5 L 7 % ik
FEEPEMTHhI, BB VT, KD
PEREE I B D T HTHSE R E OIRIE RS E DR =
X OWA, BRI B v TURRE BOGEE D T
WFOBIE, FEFRIVEICB W TIREIE KB D ¥
AIVIDOES, Lo BiE RO M9 2
Nz, BOMELEBEMEE L) 2DODNTFTX—FT
BEAL L, RIS 11 F v > 2oL ORI S Y —
VEHOCTHEIBT L2 & 25, K9 oRiEkEE
E MR ELZ DN T, K DWRMEEEERED 69%
ERIEREERD 81% &\ ) HWnw—HKKE2E 3
ZEWTE, F7, RO OWEEE LHERHA
FEIZ DWW TH FREIC, K9 DWRMEREERED 69% &
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K1 HAKRRIED NIRS W7t BT LFT S o i1l & BRI & OB % & 7 iF%E
F v | MO RTNERE | oo JHRERE
L | DI | TR GAF : o HiEg Z DI DIFHRIEEE E DA
Shimodera, et al.(2012)® | 42 | 31 (12/19) | 424 (157) | &#%sL AL
ety sy, | FEP BEICE 1T, PANSS
Koike, et al.(2011)% 52 |38 (22/16)* | 313 (61)* iﬁiﬁ;ﬁi;ﬁfcﬂ“ BRI, BEEAR
& & IE DR
Azechi, et al.(2010)? 2 |60 (28/32)**| 392 (35)** | sz L S L
. 7% L. IFT***Cld FPCH#
49) 7
Takeshi, et al.(2010) 24 18 (7/11) 254 (5.8) i ot L
Tkezawa, et al.(2009)% 2 30 (12/18) | 387 (117) | Zd#izz L #HL
Quaresima, et al.(2009)* 2 9 (5/4) 321 (83) | Ad#kL oE L
I TR 4 1 & L D I,
_ %) FPC & & U5 DLPFC #6 | PANSS FahE R RUEE & IE
Takizawa, et al.(2008) 52 | 55 (26/29) | 401 (11.1) L E ORI DRI, PANSS A kiah
SRELRE & & o HES
Ehlis, et al.(2007) 22 12 (9/3) 342 (104) | &@#AL SR L
Kubota, et al.(2005)3” 2 16 (8/8) 375 (130) | &d#iz L alEA L
Suto, et al.(2004)* 48 13 (9/4) 379 (120) | &l#iz L S L
Watanabe and Kato(2004)* | 1 62 (30/32) | 401 (12.3) | Zodz L L

BURTZ M & DR Z A7 FSCEBR <

*FEP #EIZ, 274 (18/9),
PR R 22y bIC

%é%%ﬁﬁ@&%kmﬁéﬂX%%%:&ﬁ
TE7, ZoORRICED, P21 F4 Hic e b
RIS 74 @ﬁ%%mtaorﬁwﬁwﬁﬁﬁ
W & LT, BEAEIED S St ER 0 &RE 2
\J % Z EHTE, NIRS ZERIEHOHE 4% B
HHL 7.

. HERFEFIAZIE,
BRERERRISEETHDH ?
MAITHE I RIREZ2 72 £ 208, #DiEE
ex TH 2P ERELINT- & LT, FAELER,
FIERFOEREE, FMEAERIRORS, Kk
JiE, BTEORE, w0t Ks, E
LA, FSE E0IT o5, K, FERER 54
Mo FIFBSEECH Y, 8HDBEITIER
DY) 72 YR & DI SR O A G DY

SEAER 25.2 7% (SD=7.0)
SRR D72, FHEREBE X O SD XA L7 b DZ R L 72,
***1dea fluency test, I”é’fFG)fﬁfEl% 5431%E 2 X9 3,

W&o TEREMBICEZ IO »2b 6T, §#HD
MBI 29, FER - BB L ~OL 1L 5~10 4F
THEDMETAIVNE C 2 0%, MRIFIZE TS,
FER B0 CIINEESR % oD I IR B BARTE AR T 1
WA LHD) |z D% 0 @M TR DT
DI BN P 29 LIRSS, F

FER TN, WA RC, XD RIRNR SR -k
BalE 20k ->T, RIIEEZEEL ) 2 &

EZ5NTWBY,
BHIIBIC X 209 1 DD PRI L
T, FAERTH & DA RIVETAE Y 2 7 B2 FE
L, FEIERTE D EAMWICKIE 2T 2 & TS
R 28 L, DL TIRFREZ FPHL X5
L) s s H 25, BIET O BERER -« K%
JiE - A ABREOIE T A LR mEt L, 7y FY RS
FEAREE (ARMS) b U < 13RS Rl Fe e i i



S

Locations

[mM - mm]
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[oxy-Hb] changes
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Al 133433

e L3

Con(n=30) UHR(n=22) FEP(n=27) ChSZ(n=38)

13 BRI HED 7 3 ML 5 — >
FERUEHING T 2 B2 BUR L 72 b 0T, 4B IR 2 ML S & — > 2R L £ F v > 2 L Ol %
A~ L7z, ch5l X, /£ VLPFC 25 ATC, ch29 iZ72 DLPFC, ch36 1345 FPC %> DLPFC 12243 %. Con, fi#
HORUERE 3 UHR, KOS GIRE ; FEP, BT €y — FRTAOGEEE  ChSZ, (RHENIFA J I RE

(UHR) & LCRSEL, BIZRD7=HEZHICHL
THINCSHE % 1T > TV 223657 UHR 130
MW T, RIIEZ1T) 2 oiffo il
EGERETH D, SR ORI 2 IR EE, M
972 bR ERER, BB R Y A7 LK T O 30
25 7% 5730 ICD-10 % DSM-IV & > 5 72 BT
BWEEES ZETHVY SN D TH
n, BRENZW EIZ, 5 OWROBMNCE LT3 2
ED3% 1 UHR ORGHRATR IS RS & - 1A
BB X o TR 228, —BNREAY—E X
2k BRI RS L, 14ERITH20%, 2 4T
#730% 25— R T & 122602859 RITIRIR T b
50% 13 25\ & X 22040

UHR (&, BEY - HERO G THESRHT
HDIE, ZOEERIIEHBICBIT LRI E

Z @ISO T b2 DD 5% FUkE
H 7 & Y3 R o R K R R
7173*34,35,54), %ﬁ@%%@i% L < 34,35,40)’ % @gﬁ‘f
AIVEF DMEDSIL ) PRI T 23 2o
o, BUE X RERIRIG O OiFeE?, @
RS, AR 2 DI IISE (r— 2=
PRV, R R L O IR RN 7
RREEDS, IR EAEE L OEH ST
3.

V. HEKBERERNEICEE L7 NIRS #iR
ZNE TOMALIVEICE T 5 NIRS WF%E 1313
EAEPBEROREGERIIEEZNRELZDDT
by, MAERTEFHENHRZ TR E L oWmtid sz
otz WMAKRIFETED 5 N2 ERINHERERE
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;?%[--7:--
| b
HEHEY

Controls-FEP

Cohen’'s d

Bt~

[] 0.8~1.1(large)
[] 0.5~0.8(medium)
[] 0.2~0.5(small)

[]o~o02

4 ZHPLE O fD 5 Bt U SRR L Control # & D IMFRA LD 2
2 M@ [oxy-Hb] Z{tD 7% Cohen DZIFEZHAWTHRL, ZNZNDOFEED
RAMEZERFOF v ¥ 2V ZRAITAR L7, UHR # (X L, Cohen’s d=092) ¥ & ¥ FEP
B (X, d=1.08) Tl&, /2 VLPFC D#DRATH >72. LH L ChSZ #TiE, DLPFC

D#% (KT, d=153) MRKRTH -7,

2, EoEREH»SEDoNn, k)it
LT ODHEET 570, %F v %)L NIRS
B2 HWT, BEDUZ L FED LFT H oIl
WZE{h %2, UHR, #IM = ¥y — F i aimE e
(FEP), ChSZ D&ERIEINICEZ YT 2 s &
X U Control BEIZOWCEHAIL, WBElL~TE /1
E v A 2 B> TRET L 222,

B R EEE B & AR D 4+
X - ABEEEFEDOFRLSY 7L — N7 UHR B
224, FEP#E27 4, BX U ChSZ #3844 &,
Control B30 4% SR & L7z, FEHRBIEGERIC
xtg 2 RS B2 U ASZERRE™ 2 T, BED
FERIREDSHE S 1, 15~40 1%, F&IER 5 D
N, KSR 2 U e ERIaE s 16 DL I
M LHEEE FEPREE L7z, ¥7-, UHRIZE
YL 72 15~30 D % UHR B & L 7z, ChSZ
BEHIFEPHEORMI PR A2 HEET 5 72012, St
A IQ, FEREEHG, FErMRAIRKEIR 2 FEP #F &
L Cuiig 2 il L7, ARBFZEIE, SRR
FEE & CHEE ARt O R SR 5

DERZET, HHEICIINEZHoICEEL,
HIZTREZEEZE TV 3,

T DI % MRl B % &, Iy
b & IR & OBIRDGERALIC & > T2 > T
Wiz (IK3). WESMIETERTE (VLPFC) &
X OHIEMIEEE . (ATC), B XX FPC T3,
R D & 5% 10 ¥ cRIRE D MR LD
RO (K3 E), 20—, Ml AT e
¥ (DLPFC) # & U5 VLPFC T, HARBIAD
AT - 72 IRZE L DB 2Bl (K3 HE
X OT). HEHREWEEE Control B & D AL
PoifmE WM Lz E 25, UHRBEB X
ONFEP BETl, /£ VLPFC IZE T 2R AT
773, ChSZ #BETIE, DLPFC 128 1F 2 7505
KThot (K4). EERIGEE & OHEBIENT T,
ChSZ BEIZEB T, GAF 315 L FPCIZH 1 51
A ICERE 2 EoMBERREZ RS (K5), F-—
Mg« B A V72583 0 ChSZ WFZE Dt 4 & [/
HTho7 (£1)™, UHR, FEP BETIE GAF 5
M OMHBIBIRIZE D 2o 72,



ReEE /N OERIHRA R P a2 3 € g 2O RERIED P8 M LRSI E 869

— T

E 0.4 o -\\"\

£ 03 .
&

5 0.2 R - . .
s p=0.035 >
$ 011 r=0.344 . -
§ | A=0.1185 Tt i
2 10 20 30 40 50 .60 70 80
£-0.1 .

5

=—0.2

GAF scores in ChSZ group
Published : n=22
X5 ChSZ BEIC B} 5 GAF 1551 & midamss mg 2k

& DIHBYRIfR
I3 FEOPFED T b A S N, BIEHHO
WL ERT. AWk, FEP#F L DL %179
&, DUP Z il L 7z R W BRE i ot 2 47 -
72D, ZDEMFITE TS RIFRAHBBIGR 2 57,

e New data: n=16

AMFEDRERD &, MaarIRIC X - TR
W otpEEEL2 2 LT AEE L, KR RIE
BICHREREL R T 2N H 2 2 Lo
72, ZORERIE, WEDOEEOEAREIHZ MET L
7o AR D BEFZE IMRI %S & BRI 23 s, i
il VLPFC, ATC, ¥ XU FPC TlZ, FHEHIH
W9 o i%EEREE % 320, UHR BEE X O FEP #ET
1372 VLPFC I B 2 iGEME T 28 b K& o
7z, SRR LR EL v o i, UHR B
DB TREDREAK Z WY | SR O
JAEALDOFE DS A5 L, SiEEIEIX Broca 1,
2 F O BAEERD VLPFC 233 7 % 1L @)k & %
ZonTwaY, KiFED R VLPFC O IEEIE T
%R H R, RO MR LI I B T
2 St DO BAEIMET 4 2 AN & —3 7 5.

—75, Wifll DLPFC & X "4 VLPFC TI3, [
IR 01T 12 - 72 MR A L D A % 3289,
ChSZ #T13 DLPFC I BT 2 IGEEHE T 25& H K
7o 2. DLPFC I3 fEEaE ol e 58 %
LT3 kX, MRLEZE TR, HATIE
LB B EELEORESRE ST Ww Y,
fMRIFZET &, HiAKHEIC B> T DLPFC Oif
R T s hcE 2", zo—J<, UHR

IZB\WTIE, SiEGEPAUMLEE & o o
FIRERE L L L T, EERBOBEDOREINS
WY VMRIFRICE VT b, aETiEcEo
53 % DLPFC DIGHEE T %, UHR TS A\
TENH Y, KEORKED, 29 Li#ko
ERE S & —3 L 72, UHR IZERERICK 22
WiThH b, KHaE~OBTRIIERICOZ2 7 %
O—Tb 50% I LI 2o, i
DLPFC DOFSREAS T 28 & 2T FRERT 12 13/ &
WEIRRWZT, SBEHO 7 + v —CHRIEDE
ZHERL 728812, IRV B> TF— ¥ 2F@HT L <
WS 20BN H 5, Fh, %29 LaEmEc
& o THRERTMERIE 2 T T 2 KB E% K
H¥ 2 AReE S 5,

V. BEETLTOAMEE LV
SHEORLLRE

HIR DL W OMGTCdh b, FEiE Pl
FHETHICO WL, RFNERGFPHETH
%, BUETR4 1%, 29 L7 s, REEGHE
BOFBRTFHONL T2—Ah—LkD I 500K
HEfToTW13,

BUE X P 2 Wt BBl b 2 23, IRESIT
ELPHR T E & 2 REEZ RO T2, FEPRE
ICEWT, 12 » HE DN B 5 FPC DIl
A, % DT O BERE D R NREE L
(SOFAS) fifi & IEDOMHBIRIRZ /R L7, Z#udnd
RO REWTIE T ORGP 2 MR L LR &
—3L, AMlrs 12 » HROE% (FIERS 2 48
fwsz) o FPC oIz s, fedk - BERe % st
THAREMEZ B L TWa, $£7, 6 » DG
BT, FIEEGE O IMRE DS 12 7 O
GAF & X UO'SOFAS & IEOHBZ R L 72, #iFL
BRWFZEC I, S IR O B AR 16324 o 4
LHEREREESSD 2 PHL I 2 2 ER2RBLTE
D, NIRS b kI, FETFHSCTHT IS
2R BINFERL L U CHEERIC T o T RgM: %2 R L C
W%, UHRBHZ BT b ARG 21T > 7228,
WINH G REMHBEB R R b o7, UHR
BRI E OIRRERE D EE I N b D TIE %L,
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KRB OB 6 WIS it cH 2, 5
BIEFI B 2 3P L, AR OAE2 50 00k
Jit % FEAIIC MG L 72 9 2°C, NIRS IE & O#ES
AT REDD B,

byl

2 2T, MAJHIED NIRS #7823 L,
S ORI X o T, HAIRTE D 8552 Wikl
B, REEGIEE, EHEHER, PR TSV,
NIRS 2GS ATHED & 9 A2, #im L 72, NIRS
ZH WS EERIC & > T, BN A F
2 — A — I FERISH~NOFE— B2 A L7, L
L, Zhicokgt, EEMANOESE (4Ff,
P, BHBEOKE X7 L) PEBIREROEE (1
RUUYH, EREEE, BEER L) Ik 2 IMiRA LD
Bkl BETTXSFEIIZLCHE. Lrl,
o ERBRNIC, MBI LT Z e
X oT, i 4 A ~—h—FEHlc oD,
X DL S A ERICH D TTREIC 2 5725 9 .
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Clinical Status and Outcome Biomarkers in Schizophrenia :
A Review for Near-infrared Spectroscopy Studies

Shinsuke KOIKE

Office for Mental Health Support, Division for Counseling and Support, The University of Tokyo
Department of Neuropsychiatry, Graduate School of Medicine, The University of Tokyo

Neuroimaging technologies have seen enormous progress during the past two decades,
and are now able to provide detailed illustrations of brain structure and activity. As a result,
our understanding of the pathophysiology of mental illnesses such as schizophrenia has
expanded, and potential clinical applications are becoming apparent. Unlike most physical ill-
nesses, mental illnesses often lack objective markers, and this is one of the reasons why some
patients and their family members experience difficulty in understanding symptoms and dis-
abilities. In some cases, this leads to delays in patients seeking treatment, discontinuation of
treatment, and relapse. If biological markers can be utilized as aids in differential diagnosis,
selection of treatment options, and assessment of severity and treatment response in clinical
settings, they may lead to improved treatment quality and clinical outcomes. Near-infrared
spectroscopy (NIRS) is a functional neuroimaging technique that may be a candidate for clini-
cal application in psychiatry. Advantages of NIRS include : 1) its non-invasive nature, with no
harmful impact resulting from repeated measurement, even in infants ; 2) high temporal resolu-
tion (>10Hz) ; 3) compact size, enabling easy movement ; and 4) no required restraint posi-
tion : people undergoing testing may take a natural position, such as sitting or standing, and
may converse and perform manual tasks during measurement. Previous NIRS studies have
revealed different characteristic waveform patterns during verbal fluency tasks among
patients with major depression, bipolar disorder, and schizophrenia, which led to government
approval in 2009 as an “advanced medical technology to aid in the differential diagnosis of
depressive symptoms.” This was the first approval in the field of psychiatry in Japan. Future
NIRS studies will focus more on clinical applications, and multi-site studies are needed to
assess the impact of non-illness factors such as age, sex, and head size, in addition to factors
related to illness, including differences in sub-type diagnosis, severity of symptoms, and treat-
ment. It is hoped that findings will support the development of new biomarkers that will facili-
tate differential diagnosis, better understanding of present conditions and prognosis, and deci-
sions regarding treatment options.
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