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B, K Tl F 9 IGRAsMRA D JF I % 38, KIZQFT-
3GITBITHRRDEFHEN, 2 HIZHARIZBWTT-
SPOT M DHF R EE DG 21T 5 72D THET %0

IGRAS RE DR

IGRAs (HARFET, MBEWERNA VY —T 0 -
B < EEERE) L%, RORGEE 2T b O,

H B OITRE BRI FALERIS, FEEICHERN R 5 o3
2 (ESAT-6 & CFP-10 1% QFT-3G & T-SPOT DT & (2 fih
N, TBT.7I X QFT-3G DA T 2N Tw3) P % 20
RERT AP 1E I S, PSRRI TAIR 2> & AL S
54 v —=7xua -y (IFN-y) &l LB %25
Wi 2 hETH b, %< DETHEEZNTWSIGRAS
EIIEN 2 %21, QFT-3G & T-SPOT @ 2 ffiH
(Table 1) 2%V, WEDOKGUITH & b I[P
WCHEASNIZIFN-y Z R & L TWwb, LA L, QFT-
3G & T-SPOT &, IFN-y #1352 /%74 5. QFT-
3G T3, BUERIER I MBI A SN2 IFN-y 2 %
ELISAIZX V28T % (Fig. 1)o — /7, T-SPOT (X5
FI L\ IEN- o % PEA 3 2 PR AR B0 TR o fE 5 %
ELISPOT##12 X D &l % (Fig. 2), MRAIZENZh
DY, FifH SE52 £ TORM I QFT-3G AME 1
H16 IR LIA, T-SPOT Tid 2 HILLINTH b, TH
IZIZQFT-3G & D T-SPOT DI ) &L W JHMETH 5o —
F, BB O IFN-y OMHIE T-SPOT D 1Z 9 23 & 1 filj
THbo, WHEOWRILBIIHS CMEINTEY, £h
SEMEGLIZATTF Y Y AICX B E, EEIZT-SPOT
PENTE ) FREIZQFT3GIMEN TV 539, 72,
VI & AR IZ IGRAs M b AR 0 509% OIS % il L T A
KRG MM T 2 HETH 5720, MAEMEREIAEROR
BEIRBICELAEINEZEBAILNTWEA, —HKMIZ
QFT-3G &£ 1 3 T-SPOT D) 25EH 2 ZIFIcl e T

Table 1 Characteristics of QFT-3G and T-SPOT.TB

IGRAs QFT-3G T-SPOT.TB
Material Whole blood PBMC

Antigens ESAT-6, CFP-10, TB 7.7 ESAT-6, CFP-10
Time until antigen stimulation 16 hours 32 hours

Time for antigen stimulation 16—24 hours 16—20 hours
Method for measurement ELISA ELISPOT

Measure

Cut-off point

Required time

The youngest age for test

IFN- y = 0.35 IU/ml
About 24 hours

Measure IFN- ¥ in plasma with a plate reader

More than 5 (Japanese guideline)

Count IFN- y produced cell spot numbers
Spot number = 6 (Europe)

About 20 hours

From 0
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IGRAs DI KDOF LI, MK 5 IR L AL ER D
FEBIZH W SN TV B EEEPURABCGRIZE A ED
IR VEPTRR B\ AFTE L e\ 2 & 5, BCG BERE4E
2B BHFREDSY AHRIEFIENTHE I ETH
B MED YK EIVERTEY, IAMHRET I MO
RN THH, ERENTHEEIHONL, S5, YR
E9% T2 =R EBVEVHIFREDB LD, TDL

Stage 1: Blood culture and harvest of plasma

o @ @

1 ml blood in each tube

Antigen stimulation Culture

(DNil (negative control)

(@Antigen (Mtb antigens) hours
ESAT-6, CFP-10, TB 7.7

(3Mitogen (positive control)

Stage 2: IFN-y ELISA and analysis
COLOR

*  x
YYY

Incubate at 37°C for 16 to 24
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IZ, IGRASHIFIZY Db DL DD ER LT E %
Wik L7232 WiETH b EF D, DX ) ICIGRAsIRTE
BYREDIIERTHE DD, — %M s &
Y, EEREAERPUREIC X DRSS R & ) VoRER
POHEAESNDLIFN-y ZWET 5720, KETHERD X
INHARDTLY NI DTS LETH Do K
DY PFASETNA T bR W EIE LRSS S
WG DY, BMBWOME, WREIERLAF T

Harvest of plasma

Centrifuge at 4°C for 15 min
(2,000-3,000 g)

IFN-y is stable for 4 weeks in a
refrigerator.

Fig. 1 Flow chart of QFT-Gold In-Tube (QFT-3G)

Heparinized blood
0-2 years: 2ml (21;1f1?tlgd
22_1903'%}“8: 4|m' blood 6 ml Separated
= sem _ S PBMCs
Dilute 2-fold by Ficoll 3 ml
adding RPMI (37°C)
to blood
Harvest
PBMCs ‘1’
After culture, wash plate and '
° add second antibody. After 1
o ° o color development, count —_—
° ° € dark spots. Yvy Culture Y
° Counting can be done by a
o spot counter, naked eye or

USB Discovery.

Add 2.5 X 10° cells per well and
ESAT-6, CFP-10, and controls.
Culture for 16 to 20 hours
37°C, 5%CO02).

Fig. 2 Flow chart of T-SPOT.TB
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Wbz kil Z %, IGRASHEZFNT 2bhvbh
BIFICEHTRETHSH ). SOHITREREEZHWT 59
2T, IR & SRR RGO X IE T E 2T
L, BIUHBBEORNAZRET S L TERNE
V) IGRASHRAE D UFMEZ T R 5 2 S L SEETH
590 INHLORXFNIE, MOBRERRLHKRTR,
%\ E OEAES O E A b7 A T 2 HIRT A
VEERDZEDHEIREZ L TH S,

QFT-3GHREDHERICEE L RIFTEF

HITE, BB 2B W T QFT-3G AT A RE A 1 | fifi
HENTWABD, QFT-2GIZ i LA DBy, HE
RRPIZ LR LT B I ERRAONE, ZOERD
—D\ZIE, QFT-3GDEEN LA L TW5B Z EDEIFS
NBHTHAH. bNONDQFT-2G & QFT-3G DM:fig
g U 7z B R ER O &5 BT, HETAYIZ QFT-3G D &1
MQFT2GDZEN LV H LA LTBY, MmhmEILICH
HRETHL I EIIRENTVBHY QFT-3G DIRFEEH 1
ALFERE LT, WSODPDWRELEZ NS,
FPFH I, QFT-2G I % o 723 72 7o A% e e S T
JATB7.7H3QFT-3G THH SN TWAH I L TH D, KIT,
QFT-2G T3 4 OHUE R & 0 A S 72 TPN-y fi
DEVIE) 2R L LTHWT W25, QFT-3G TIE 3
DOPUEH 1 ROFMEICEA SN TS 20I, £h
ZHNOFUERHIZ & 0 FEA S NI IFN-y O 2 $5EE &
LW 5. 20720, 4 OHEICK LIV G S
S7HATH, QFT2G TR, HAWITHERA L S
NTW72b DD, QFT-3G TIIHERE ML 72 ) &
ERLEA LT REd +9EZ 505, $72, QFT-
2GTRFFE L — M X AR ETH - 7295, bh
HbId 7 L — b % B2 QFT-3G BRI & M0 %
DOF 2 —TIEET LT CTEREN LA T AL L& H
BLTBY, TOZLHQFT3GHIKE LA~ L%
ATWh,

LA L—J5CiE, EED LT TIEFAW L,
Bk 0 ) B R O AL O IE & LM L 2 WA
LD, TOLIREREHS2ICT LI LIEIRETH

Table 2  Effects of shaking methods of QFT-3G tubes
on test results (Verification in Nil tubes)

How to shake tubes

Healthy volunteers

No. Mild shaking Vigorous shaking
IFN-y production (IU/ml)
1 0.13 4.67
2 0.10 2.22
3 0.06 1.30
4 0.31 5.76
5 0.04 1.11
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5o ¥EIZ20114E 6 H O HEMERFT O QFT MA k585K 1,
KREBWHERI L TVD, QFTHMIARE AL E L 7
LREBERO DL LTEZONLDIE, FIMFHEDOIF
M5 DOIRIC X 20 R O ME~DRATH S (Table
2)o HWQFT-3GHIRIME DY Hix, L TIZ5SHH, &
HZVII0ME LIRS &SN TWwizds, ZoiRY 5T
IHAR DAL A WA RIS TR R D B S
WA LI B 7 IEN- o E2E 2 35383 2 S
HEZ DT EDHIM L. ZORE, RINFEOIRY OB
W25, ZNETOMLVIRY HH 50 YIRS L H I
EHEINLD, BERIFICEREIEAR T ENEZLS
N5 Ens, MARORARE & FRINE DI Hi2iE T
SREREBLETH S )

ROZERE LT, BEBORMAE 2 w00 L7280
S BlEF] FAZERAT T B MLV FRIE K 53 D ELISA 7' L — b~
D|ATH Do QFT-3CGD ¥ A F A TIE, IMEEERIC
PRI &2 303 5 & RN X 0 IE & BRI 22570 B
TE, ¥EHBOMBERINA QFT-2G £ ) BT > T
HZELRHDO—DOTHb, LMLLELAEEIIT b
b5 BEA B AZFRAF 3 % M 5% K /3 A ELISA 7
L—MNEATAHZEIZLD, ELISA DFMERICB W
THERWRREIRI LI EZ /AL, ZOBERHEE
LC, MFEmR s i3AMEAEENTBY, Ihss
ELISA 7 L — FIZ BT 5 2 B o e UG o i 7 L
—MIHFEL, T — MR Mo — I E L7
FETHY, TNTHBEETINT 2 LMl N~
DOFFEIMILL D B ENE ZL12X D, IFN-y L1135
BROBWRBEISTRONEZEIZHEEELZ LN D,
FERIZ, PR 2z Sk e fa 035 2 ik, FF
HENDIFN-y EAME T 52 LD RBOOLND I EH D
(Table 3, Fig.3), ML ZzMI8EMefk, SFICHHmo S
NBRIME AT 25N S -8, sk
WRMTMAEI M L T AR +oE 2L 5N 5
ZEn5, Vo2 ABARBN T 2 — 71 dE & IR L 72
BICHBELTHZ EDHELEIDLENS,

ZOMOEHERE LT, RIOBOMEND S,

Table 3 Verification of re-centrifugation

ID No. Without With
1 0.49 0.14
2 3.07 3.02
3 1.56 1.32
4 0.15 0.07
5 0.12 0.05
6 0.37 0.45
7 0.12 0.06
8 0.07 0.04
9 0.41 0.33

IFN- y values decreased in 5 among 9 samples (55.55%).
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WEICIC L B &, WIMEAT0.8 75 1.2 ml O #iPH THE R
RYUTHHLEINTVD, TlE, TOHPHZENT S L
EDOE ) BRREPELSNLDTHS ) he Db,
HAETIED 2 HHRIMEZ LS, FIMERICBITS
IFN-y O REA R 2 MR L 7oA R, MRED S 05 L
AR 9 2 B E, SCERIME O T 1L IFN-
PEATEDS A3 5 IS 2 & 3B E 7z (Fig. 4) o
o T, FM—HHE TH o T HIRIMED WY 7 fiPH 2 %
L 7235 5 3R AL B 5 720, BRIMEIIE T % 0E
BEOLETH 5,

E 51T, QFT-3GIZ I NS LA ARV LEI %
PEFREGATVD D, HEkED L L2 RET 2
WLDBWEENTVASY, TD X ) REEIMAKD G
INEDEEI LD b DD, BBV AT A PRICHE
BB ONBURTIIARETH 54, BWiE:OMRBIEE T

Nil samples Ag stimulated samples
10 10 — _—

1 ‘\%\ 1
£
=) M‘
Z
= T owY— ==
0.1 —hu_“\;A 0.1 — J‘hii:;:‘*“‘
e A\
' —
. e
——
Without With Without With
re-centrifuge re-centrifuge re-centrifuge re-centrifuge
0.01 0.01

Fig. 3  Fluctuation of IFN-y values with or without
re-centrifugation

Variations of IFN-+y amounts due to different blood volumes
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SZHEELMETH 7202 NI T 2 LEVDH 5
LEZbND,

T-SPOTHREDIFEE

3 9 —DODIGRAs T 5 T-SPOT &, BFEH ARIZB W
TIXZWAE L L TRAKETH 575, WK TIZQFT & H
BRI L L CORESAL HWLERTw A,
FAZD BRI LA, EEIZQFTMA L N HnwI LA
FTF) VALY RENTW ST, BRI
IZQFTHIAEDIZ ) AST-SPOT &L ) v E S hTHY,
bihvbhd DaiFEkoOMmEEZ L Tnw5EY% LirL, T
L9 ARSI O R R 2 M 5 720 O3t G4k
MoBINE, HEERZEY O [Hx Ik ] 2EEL %
WeOREETH Y, FICELEEICBVLTTIXEEZEOTIC
D% OWBFEEREIBYBZ D E TN TSI E
TEBWV, TORIZOWT, bivb iz 1ok g
D) A7 ZRTELPEYFKREISRNL, ARICBW
T T-SPOT & QFT-3G D YR FJE & BRI L 720 Dk
H, T-SPOT & QFT-3G IZHARIZBIF B HEREB L v,
WhbWELTL == EEELRVEARELH O
99.1% &\ ) EHFRERZ O Z EAIRE NS, 12751,
HEREE % IR L 72&1%, T-SPOT D BF B I12 284k
WS, QFT-3G DHF B E1X86.5% I TF§ 5 2 &R
N7z (Table 4)o TN DFERIT, HWHREIEEICH
7% T-SPOT DAFREEIZIEHITH W L ZRIB LTV S
LEZOLND,

IGRAs D& 1%

QFT Me#iE, QFT-2GHA & L THe#) 2005 4E 12 FE5E &
NP6 L LML, BETIZZOG%MKRIETH S
QFT-3GAMEH ENBHIZE 5 TWw b, T-SPOT b kK H
RIZBWTHKRENLWRENT5E 2 5N, T-SPOT

Variations of IFN-y when IFN-y in 1 ml blood is 100%

2507 B Mild
O Vigorous

200

150

1004

IFN- y production (%)

50+

05 06 07 08 09 1 L.r 12 13

Blood volume (ml)

Fig. 4 Correlation between blood volumes and IFN-y amounts (n=2)
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Table 4 Comparison of specificity between T-SPOT.TB and QFT-3G
T-SPOT.TB?
Positive Border Negative Total
Positive 0 0 1
Border 0 14 14
FT-3G!
QFT-3G Negative 0 96 96
Total 0 110 111
Cut-off:
1. 0.1 IU/ml below: negative, From 0.1 IU/ml to 0.35 IU/ml: border
More than 0.35 IU/ml: positive
2. Less than 4 SFC: negative, 5—7 SFC: border, More than 8 SFC: positive
FQFTHMANAHE L THHEMIIB VT BRI

BENTVWEIEPAOLNTVWE I ENDL, AREINILUL
ﬁm%$wﬁ;beéﬁ£¢éé®t%ignéob
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@%M%ﬁﬁ+“%@éhfw&wﬁ§%&%étﬁ
DN Do IGRAs IZETE LR IR G DB W) % FE i
T 505 B SEMEICR S E TOME, 5 VIdER
RGOS MAT TR, REIHIE B 2 JUst:, 24
WO, WIEICTREMAREDL S {ERENT
Who BRIC, R LA O REISEORIGIC L Y
HENEET Z2WHEEDZEZ SN TWED, TOmID
WTOFITIZIZE AL EIN T RVORBIRTH S, T
72, QFT-3GHRATILERIM O W2 & BRI & L BRI DR )
iy &5 VITRIMRAEO RS, FETR&EZ LN
%4557, RMBBHIBVTERLTI—F—71
VR =R IIE AT, SHRAUEPHESN
5o

bW

IGRASHFTIE, 4 H RO HIZE > TUHDZB
Wikl LCEMNIT SN TV B2, TEMEZBARS F%
BOND L) ICHHBEMD RS L) %
NTBUENDHDLERbNDL, T2, MO 2
JIZOWVWT 5B E SR LMEEDRENRF2N 5,

X 7
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2010.

2) HAMEMPRFIRES | R AR T
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2. HIVEREX X704 FIRABEEFDREISEEICH LV TIGRAS
(Interferon- y Release Assays) DL S ICFIAT 2 H ?

HHR T & B AR v & — IRt R B

U &I

HIV &S, NTENEHE, A7 04 FEEREIMHIZE
H&}fl%%%‘tc ERBIEIRDNA ) A S Hg%‘?b*%""iﬁ’a’:ﬁﬁ(“
7201218, BB TRBER B L, TR
%ﬁ(Hm)%é%?é;k#ﬁwk%x6ﬂ60t<

(2, HIVIEGH I L Cid, WHOIE 3 D0 ‘T'sikig o
— & L CIsoniazid preventive therapy & $2"8 L T\ %,
LA L, fEMSHEECTRELTBIZHOY -V Th 5D
Interferon- y release assays (IGRAs) (&, Mifiaiktizkng
KFDLDIZEDIEHPET T 2N D L. ThDD,

RAZRNI G LT T H AR B E A RE & 72 5 W hETE
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BH %,

IENEESE L CHORMEBNNCB IS+ T4 7210
> (QFT) OFMMEIZRBEERMEEL MK THE LTS
W23 H B A, RIENETIE EICB I HHF9E T D Rkl
WAE T D E O 7R DRI ¥/ SBRER A T L&
EAME T2 LGS TWBEYY, $72, QFT DllEN
B 5 b M S A R 1L QFT Ol SR8 % KF§
LEZOND, LaL, QFT OPBWiEaE% fiEhtiss
DOPHRHALRHRRE & OB S MG L2 34 v,

M ® 1

IGRAs I3 A KkEICDC A4 K54 ~ (2010) 12
BWTIE, GEREEEICBIL2F—2 3T REN &
LS TV 5 2%, HIVIEGHE O H ARG 7 PG #C
MY 2KkEHFA K54 2T, LTBIOZ WD 72012
IGRAs £ 7213V RV 7 ) ik 9ilis 5 2 & LRtk L
TWhY,

HH DL, HIVEEGH 10760 (9 B AERE R G O
TEE AR IZ OB AR+ T4 7210
TB-2G (LLF QFT-2G) MADOZ Witk %, & {I12CD4
Btk ) v 282k (CD4) Wi H LTHRE L7z,

PRI E SV BR LAWY 2SI N2 v,
CD4%50/pL VL EORETIEHRAZ RS 6 Bl 5 41T QFT-2G
Bt (ESAT-6 F 7213 CFP-102%0.35 TU/mL LA F) TR
1383%, HFHEIEE99% T -7z CD4A™ 50 A DFETIHH]
SEAFEBIDS50/u LU LOBEE I L THEICE o7z (p
<0.0001)s F 7z, CD4* %3500 A Tl Fmika >~ b o—
WMZHTHA 7 —7 28 ¥y DS CDA 34 72
WIZEXDIKT LTz (p=0.0001), HIVEFHIZH
WTCD4T 2550 DL k72 51X QFT DRSS - SRR IE s v &
W2 B0, FNTHHIVIEEHEIIBVWTES vy —7 =
Oy ORUBEMPME T 55 MICIEFEEITRETHS 9,

kB, MM E S L HIVEREICBT 5
QFT-2G DAFERAZ DO W TIEHHE 5 O 2 ZH TEHNT
INFETIRDOIME (Table)>~"23DH Y, Bl s6~
77% T 5% o

W % 2

20104FICQFT-2G o BIT L7z 4 T4 7210 ®
TB I—)V F (LLF QFT-3G) 2 & 2 58WBE OBk
J&BE 1 QFT-2G D 83.0% & B L T 92.6% & M\ 2 &A%
HH SN TV B,

Wige 2 T, RENEESTE 2% X R IZ QFT-3G 1T & % &
¥ OB Y RE (LTBD S8 RO fgtkicownwT
Weid 9 % 720102, BERMIIZIEEIERE & Bhrs v
VBT L CQFT-3G A %17 - 72, 7272L, LTBI
Tift %€ @ gold standard 1% 7%\ Z &, QFT-3G HifE 4 o 5
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Table Results of QuantiFERON®-TB Gold (QFT-2G)
among active TB patients with HIV infection in Japan

Study Nation?)l Fuji ta” Nagai7)
survey
Number of pts. n=19 n=9 n=13
Interpretation
Negative 37% 22% 0%
Doubtful positive 5 11 15
Positive 63 56 77
Indeterminate 5 11 8
CD4 " <50 of total cases NA 23 38

NA: not available

B ABIE T & v ) BRE SNTZMETTH 5o

(1) FHi

FGUIHIV EGeE 4260 (B /2 2 3441/ 8 B, T34
48+153%, CDAFLD il 6~1131/uL), EHTHEHE 15
Bl (B /% 1361280, PEER6TE10), AT a A F
SEIRRE R E 278 (/4 9 B/ 184, PR
61E15i%) D3 N—TThH b, fERIETA LI
Batk, FEfRE, B, e e 5L 7,

(2) H5H

OHIV &Y © BRINITEBIERS & 2 s hTwn
W EH 2P TIEQFT-3GHAE DA, Futkelix 261 (5
%), FIERE GEmt) k26 (5%), HERTIE2
Bl (5%) THotzo Bthd D VITHERED 4619 5
3H1ILE I D QFTHAE (QFT-2G) IZR&E:TH » 720 4 B,
WiAEA% F 72X LTBIOEEE 2 A3 AP0 3 BlEE ¢
W7zAs, QFT-3GIETRTEMTH - 72, #it%FEH 3
IZBWT, QFT-3GIRIEMETH - 720

@EM B BRSBTS v
W 15 BIZ QFT-3G AT 2 AT - 7245 34, Batk i 3 1
(20%), FIERE GEmt) B 360 20%), HEA
X OBITH o 7ze FERFEN3BICB VT, 2 H1IQFT-
3GHE, 1PN ERE (B Th o7,

@FRPEHIHIF RS R CIEEE ) v~ F A D
%L 1261 (44%) T, A704 FiZ2561 (93%) (25,
116F 41%) \ZAY PL¥FE— bz, 116 41%) 12Z
DA FEFEINHIH D3P G- STz,

BRI IZIG B A% & BT S T e Wi 27 6
I QFT-3G A % 4T » 72458, BatEshix 261 (7%), H
R GERYE) Bl 26 (7%), HEATIEZ 4460 (15
%) Tho Tz MEIEN 2 FITB VT, 1 FlidQFT-3G
Balk, 1 BENTHERE (BB Th o7z,

KAL) > 7 SERFELAS 500 A TUE B >~ b o — U1l
L2 VT LTW2ds (Fig), V) v 385k Bitka »
b — AT L A L e W BIASEAE L 72,

(3) &g

OHIV &S % 418 O QFT-3G M A TIX, #E 578
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Fig. Relationship between lymphocyte count and mitogen
response using QFT-GIT (QFT-3G) in patients on immuno-
suppressive therapy (n=27)

QFT-2G % IV THRET L 7248 3R & Helt U CHERZ IE T8
BT LHEERIE L ) THo72A, QFT-3GHED
MEEII D%, 2D 2 O00MEICHEIT S D4t <50
DOBIDERIEN D D120, ESIZEEBNC X B HEH
VETH 5o

QBN EL 2OV — T TIREHEPILENE L,
QFT-3G Bl o IZ MO REESH D HE N5 R
PEA3dH %A%, LTBIEHE 2 HEIET 5 It o1k, Btk
ThHITFEE OB D A & FENE I LTBHAH IZ D W
THEL721Z ) 2k whd L v, QFT-2GIC & 5
Al B S 2GR & B D 13161 T 24.1% AV E
e, ARG (EHEZR L) TH 108 ETh D L
WMELTBEYNY, BIHEZOTIIEZLTBIA A %0 5§
AT DU FEED D %o

GEHIGREEE L BEY) v~ F 2B % QFT-2G
2 & BLTBIZWICE LT3, WEISHBIEHBREZD
Fi R 5 B D Cut-off i % 0.1 TU/mL F T FIF T ME
BWEZZLNZERELTWAY, RS ES
DR E D > CLTBIZH O Z % E L TLwonico
WCEH S H Y, SINITMT LA > THE L 72

HERRE 4 I 2 BE AT a4 Fov 28, 16IdT
VEFH ULV ABTHY, 0L HEHICQFT 2
BT 5T ZIEZ) NI wEEDbN,

FEHLFR IR 12 3B THRIZIIHIE L B T8 L TIGRAS
BMETHIAI VL LTI, a) A REIHE
) B, b) PSR ARE, o) el (4F 1
ol ?), d) IR EZ BB L2V, ZE0HITH
Nbs ayb)c) FLTBIDAZ ) —=v 7 & LTORET
Hbo LL, IGRAsDIREEIZDWTIE, Ky >3
BRI L L b LTI EWMEESR TS, SR
Pea sy ba— WVl THRYE, U v o8EREAY 1000 BL L
HoTHay bu—VEDD R IR FIDAAAE L 72, G
2T, IGRASsO RIGTEICBI L T3 ¥ SERBOA R S

iR 5865 127 2011412 H

3, BERER TR L 2B Lkt EE T
6 ﬂ\%?ﬁi‘?) ) ;) o

T & O

(1) BRI 2 5> TR WVHIVIERGE SO R
PRI E GERIEHRNA U A7 H) ICQFTMAEZEAT)H
Z T, AR EGSE (LTBD) 2 A2 V) —=> 7T
& D HEEATRIE S Tz

(2) W EITBIT 5 QFT-3G DIEMER1.3% (RATCE)
LT, SENRSIE B A BRI E W EE %
R U720 WREHEGIEAD 2 WIITRE R Cldd 525, #B
BRI A7 BEHVELOT, LTBIZFH T % 72900
Bl R EZELODQFT3GHREZIT) 2 L IIEHRLD
bbb,

i i3

REFIZTMIINT2720 72 TRED T 4 (Bbsmg) 1238
WL ET,

(W) #RTPHSRAATET HEZ, f— R,
A T BARAYE Y ¥ & — LB A B EAE R IR
O ML EREESR Y Yy —NF THREEE, [
WO ge Bt & IR RO BE B ASERL), [FIARAEFE 1k
BAET-, WY o< FBEF A,

X ik

1) PR, ZHASE, RSF 1 L Rl 22 B0
2 GBS B2 & L € ®QuantiFERON®TB-2G D
AR BTS2 BT, #4%. 2011 ; 86 : 45-50.

2) Kobashi Y, Mouri K, Obase Y, et al.: Clinical evaluation of
QuantiFERON TB-2G test for immunocompromised patients.
Eur Respir J. 2007 ; 30 : 945-950.

3) Komiya K, Ariga H, Nagai H, et al.: Impact of peripheral
lymphocyte count on the sensitivity of 2 IFN-y release
assays, QFT-G and ELISPOT, in patients with pulmonary
tuberculosis. Inter Med. 2010 ; 49 : 1849—-1855.

4) Kaplan JE, Benson C, Holmes KK, et al.: Guidelines for
Prevention and Treatment of Opportunistic Infections in
HIV-Infected Adults and Adolescents: Recommendations
from CDC, NIH, HIV Medicine Association of IDSA ; 2009.
58/No. RR—-4.

5) Fujita A, Ajisawa A, Harada N, et al.: Performance of a
whole-blood interferon-gamma release assay with Mycobac-
terium RD1-specific antigens among HIV-infected persons.
Clinical and Developmental Immunology. 2011 ; pii 325295,
1-6.

6) MBEIRA @ HARIC BT 2HIVE PG ICE T % F 4
JEA G RE B - PR BURASENT e 2 436 TR I
B9 B W8] FR204E BEARES - /4RI ZEH S . 2009,
191-201.

7) KIHEW], ALY F, AEWZ, M HIVIESEI B
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% FERE RS W R L T @ QuantiFERON®-TB 45 2 1AL
DA T D W T OMET. #2007 ; 82 : 635-640.
8 ) Harada N, Higuchi K, Yoshiyama T, et al.: Comparison of
two whole blood interferon-y assays in tuberculosis patients
and healthy controls. J Infection. 2008 ; 56 : 348—353.
9) Inoue T, Nakamura T, Katsuma A, et al.: The value of Quanti-
FERON TB-Gold in the diagnosis of tuberculosis among
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dialysis patients. Nephrol Dial Transplant. 2009 ; 24 :
2252-2257.

10) WHEE 7+ 747 =0 YTB2GOMHY 7= F
2B BRSO ARME L BT, 842
IV URT Y A TR &R R 2010 ;
85:40-42.

3. NREWRE UV ABEOSWEEREZHICEITT
— 2D IGRA B X ' TP-10 I %€ D ikt —

b R O R iUk 1B, HEPET M
WH T AR ATT R L 7 7 Ly A MO R, B B

1. FUIC

AN, BRI FLAN I TR R B FOE LS 2 B BHEE AT
LU TEL, BPERLE 20 ) 2% 8H L %M1
L 72 ITH B DR RGBT 2 ATV, Z DHIWTRS RASHE
S 1B R HHRUBEEIT) C EAYFICEETH b, WA,
ML R G B WO A & 72 QuantiFERON®TB (DL F,
QFT) 2B L Tid v RIS b % Gl e guig i & LT
KERWEPFEONTE LD, HINEERHE LT
BZOFERELEBICRADHALL L L - TERY b
NHIUI/NEE R RIT X DO R RS2 Ik %
BATLHILEEZHMWIZ, BRIZBWTHIZHA ST,
%% 9 —DNDIGRA, T-SPOT®.TB (LLTF, T-SPOT) %
IFN-y DI#} @ biomarker % $88E & L 72 42 ik o A A
BV THMRE 2T T& 2o MDY VY RYT AT
BINF TS E B o /NBENGE L 72 QFT-2G
DHEREERREZEML, S 512, T-SPOT®.TBXIP-10
IR L L 72 B G W OB RS RIS W TR L 72

2. INREMRGRE L - ERBEZHICE TS
QFT-2G DHAM EBR

HNHIF2005FELLE [/NEQFTHIZES] 1B W T,
IR &G E L 2QFT-2G D BUS I B 5 Wit 247\,
UToLBY)ZOFERMEERANHL 2 E RS20,

@ 0 % Y2 T3 Mitogen (PHA) HFIZxF§ % IEN-y P
EINEDTN T2 DICQFT-2G A [HIEART | %223 561
B340% A S NTET Do

QUNBIZB W T O EBIAED] & 1 Gt & L 7o AR &I 1
BIFCTH Y, EELWRIIZ 20D 5 5% 90% D Bl A3kt
ERY %o WREEHOZ WNEEBIEREORB) 9K
BE LTIHEFICHERNTH 5,

@B & OFEREAEIRE ML 2 5 L, &
ge1) A 7 A3 & A S AN g e S & nh s

WS L DO QFT2G M HHE A IR L 72 & 25, 3%
VL EoSERECIIBEOESET— 5 LD HE SN DR
EGE (30~50%) & FEEORIEHUE 2 fRD 7= DI L,
0~2 BB THIIEMNZ RV THEETELBIZE D
DT Lol 2O E X YIYEEIRE LT
PEAERZ G  (LTBD 2 W2 3Tl QFT-2G 2% &£ T
EOLMBEEELZHLTVWREWI EAURIBEI N,

3. MNREMRE U ERRLEBHICH T2 QFT-2G
B LV T-SPOT®. TB Rt D e Bt 5

2007 4£ 10 H ~20104F 6 A O MICHEBE G 5 b vz
72 D VN7 B A e R B/ JERE © QFT-2G % #i
L72BIDD 5, BRAD DL WIGPREE O ED SN2 6]
TT-SPOT b MKEIZENE L, 2 M0 IGRA I EHF % ik
Wi L7ze MG & o 220212161 (2254HK) T,
ZONFULAERZIAES] 8 B Q6 #IK), Kikidis #6041
(T19Mefk), FEMRIERAEI 3760 (63 M), I v RBL
BBl 4 (SHR), #EBEBRALE B 260 (12 84)
THo7,

Z DGR,

DOQFT-2G TIX 0 THIZ5%, 1% T K 10% DHIH
A2 2 L2012 L, T-SPOTIZFMHEIZ L - T
HEATBIBEO A B LR RO ro72 (Fig. Do

QFAETAE & W S N7z 8 B TIE 2 B IGRA I %€ &
RBE—F L7z BBIDH B, 7625, 1 B3
2R o

@ ERIEN R BRI B 23384 U 723
fikF e pl (3441) Zx% e LT, QFT-2G TIL 0%, 1
~ 2RI BETEB % B T o 72 DR L, T-SPOT Tl
C DERRER G, SARHEE T 20% DR SR EE TR B
ZRw 7 (Fig. 2)o T-SPOTDO AN Btk E 2 L 7268ICH
U % A% T A PR TS i A R v b B REAE TEAE B
% QFT-2G, T-SPOT A LI AE L BITOARR Y



992

B LTHERIALZWRTH -2 (Fig. 3). £72, T-
SPOT O A A3k & 5 L 7261 0 A I X AR IR (S 2 2K Il
MAEEIT 728 25, BB, &gk
PANEHEDTES DL L E TN,

REPHLNE 2572,

INB XD, T-SPOT %0 5% E % & L AKSE R /NBIC B
W b B 7 R TR 2 Bl LT B ] RE Tk 23
fFENhb, —~JT, T-SPOTDOAYBEE R L72FH 5
FEREVC R o 72BNIFER SN TE ST, W REN S
TWBIREED HETE v,

2 AL EA W RE B AT T o 7261 % S RIS ZF DB DOTE
JEOFMEZHEICBYT A& LI, BV AZDOZL
VN E SR & L 72 T-SPOT D4R BEMRGT b LB & % 2
%o

Wi 86 125 20114E 121

4, NRERNRE L - ERBEZHICH T 5 QFTHRE
FB EFPIP-10EERE ICEAY 54%5t ; QFT-3G
B LU T-SPOT RIS & D LE &tk 5T

IP-10 (IFN-y -inducible protein-10 kDa ; 34 CXCL10)
1% CXC chemokine family {283 % M KREMW 7 EH A ~
T, U YSERRLHERICHBL L SE R AT IS R IEEL S
N72Thl V) ¥ B ELFET 2 & 2 b D, Hix DR
BB L CEOWRBERITRMPTE {FBHT 5 L8
MOENTVDBY, MEEGIIBWTH ZORHRPBIIS LT
MARED T 5 2 LA T3, 2007 4F DL
B, ek A & RS R AR SRPUERIE TS 5 2 &1
XM SN B IP-10 2 8L L 35 2 & TIGRA
ERBRIS, BBV, XD SIS DA k2 KT
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Fig. 1 Comparison of results distribution on in QFT-2G and T-SPOT®.TB assays
among 225 samples from 121 children with suspicion of tuberculosis infection
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Fig.2 Comparison of results distribution in QFT-2G and T-SPOT®.TB assays among
34 children who had household contact with contagious tuberculosis patients
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THIENTEL, LLEHEYILHERNTED, /A
WAERRNRE LA HIESN TV 297,

bbb L 20104F 3 H~20114F 2 7 OB K% &G
A U T e B SRR IR BN R & 2 L el o
AL, RANDHDHVIZRES OFREHIE S W62 5512
QFT-3G, T-SPOT M Z, QFT-3G 5%k BPUIEHITY -
B EETOIP-10 %2 ELISABIC X D Z2BHMEL, 2
FEDIGRA 3 & UTP-10 12D W 2 B Z Wil 2o n»
THBBEH 21T 720 BETHRE R o 72813476 (71
Mefl) T, ZONFTULKIRIED 4 51 (8 Mefl), FKiE
&S E 2361 5tfk), JEREHEAE 1361 o),
a2y RPIGREEG) 36 (4 8F) , #EiFZERAL B 1961 4 61 (4
WAR) THolzo B, IP-1012D W TIIAF BPUE I
OB EhzmroBtEa sy Pa—Lo1P-10 % U
7eEBWOMREEL L, #EOMREF M- T 455 ng/
ml % cut-off il I F%5E L TGO F % 58 L 72
ZDORERE,
Okt a v ba—)v (PHA) HIEICAE S IP-10 B &1

Spots
(Panel A+ Panel B)
N=28 N=16 N=14
P<0.05
500 - © { 17 i
P<0.005 P<0.001

O
400
300 o
200 - g

126.5+24.6
100 -
®409+8.0 4
g g FPREESE

Household contact ~ Household contact
case T-SPOT (+)/  case T-SPOT (+)/
QFT-2G (+) QFT-2G (—)

Active TB case

Fig. 3 Spot numbers with M.tuberculosis specific antigen
stimulation (; Spots numbers of Panel A +B) in T-SPOT®.
TB assay of 3 patient categories; active TB cases, household
contact cases with T-SPOT (+)/QFT-2G (+), and household
contact cases with T-SPOT (+)/QFT-2G (—)
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TR CHBERZRO R h o 72,

OFREZFEBNC BT 5 H 85 R 3 OB W7k THE
T 5HNL D572,

@MBREZH (RERZHE L OIFEREZMP) <
QFT-3G 25k % 2 L 726112 IP-10 B £ O°T-SPOT ¥ 3k
W Z R L7ze — I TIP-100D&, 5\ IET-SPOT
OARNPHEMTHLEE R LA sz,

@OBCCHEMBZ R M O R AER e Y IR LY a v
FHGOWHEED R Beb N7z 3 FITQFT-3G B L
T-SPOT A M F 72 1T WERE Z /R L2DITH L,
IP-101Z2HT [Bk] 22 L7z (Table),

LENHL DL o7,
INHORRE Y, KRR RPUERIBIC X > THu

ENDIP-10DEZE 2 fREEE L7 &g imns ssh e % &

L/NBIZB VT, QFT-3G R T-SPOT & [A45:D, &5\

INGIEL RIFeBREREEZH LTS 2 L HifFS

N7ze —JiT, T-SPOT & FABRIZHERIETH > T 51

REMED M TE T, HMBERA S OREOH I T

BB YY) A 7 AT LwWNE RN R E L ERED

Wit b BEETH 5o

5. £&®

RGO REE B b, MR CHBEEIT - 72N
B % %412 QFT, T-SPOT, QFT K Lif i @ IP-10 % =
MEZEH L, TNHENORICEEL LKL 72, €Ok
R, FBEGITIZ 3 MOZWETHEMROMEL RO %
o728, YY) A7 OEWEZEIR T v RHEHITIE
R D OSREEZ/RL, IP-103 5\ Z T-SPOT ASQFT X
D HBBICHBZREREEZRIEL T2 RS S
7oo =T, TID 2 ORI WILEOREREN S - T
WATREMED BETE T, Th o OHMGTEF A S D%
EOGMICHT 2B E & HIC, K A HBZL I
Y hu— VB ERNGE L BUCREE O EE L E X
%o

X 7

1) Mk A5, =HEE  NENOQFTHE MMM & 2 Dt

Table 3 infants with Koch's phenomenon after direct BCG vaccination, who were tested
QFT-3G, T-SPOT®.TB and IP-10 release assays simultaneouly

Timing QFT-3G T-SPOT®.TB IP-10
Age TST of - - - -

testing TB Ag-nil Judge Panel A-nil  Panel B-nil Judge TB Ag-nil  Judge
6m Negative 0.03 Negative 3 0 Negative 2307.98 Positive
4m Induration 4 mm 0.10 Equivalent 0 0 Negative 1149.04  Positive

Erythema 10 mm

+2m 0.00 Negative 0 0 Negative 398.52 Negative

Sm Induration 9 mm 0.01 Negative 0 0 Negative 9782.54 Positive

Erythema 13 mm
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B, ESAIRE Y YR T A [ L R G ik
DR R . #i%%. 201085 :21-23.

2) Azzurri A, Sow YS, Amedei A, et al.: IFN-  -inducible
protein 10 and pentraxin 3 plasma levels are tools for
monitoring inflammation and disease activity in Mycobac-
terium tuberculosis infection. Microbes and Infection. 2005 ;
7:1-8.

3) Ruhwald M, Bjerregaard-Andersen M, Rabna P, et al.:
CXCL10/IP-10 release is induced by incubation of whole
blood from tuberculosis patients with ESAT-6, CFP10 and
TB7.7. Microbes and Infection. 2007 ; 9 : 806—812.

4) Ruhwald M, Bodmer T, Maler C, et al.: Evaluating the
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potential of IP-10 and MCP-2 as biomarkers for the diagnosis
of tuberculosis. Eur Respir J. 2008 ; 32 : 1607-1615.

5) Ruhwald M, Dominguez J, Latorre I, et al.: A multicentre
evaluation of the accuracy and performance of IP-10 for the
diagnosis of infection with M.tuberculosis. Tuberculosis.
2011 ;91 : 260-267.

6) Whittaker E, Gordon A, Kampmann B.: Is IP-10 a better
biomarker for active and latent tuberculosis in children than
IFN y?. PLoS ONE. 2008 ; 3 : e3901.

7) Lighter M, Rigaud M, Huie C-H, et al.: Chemokine IP-10:
an adjunct marker for latent tuberculosis in children. Int J
Tuberc Lung Dis. 2009 ; 13 : 731-736.

4. BFTHEE%E BT T-SPOT.TB IC & % S5 B4 32 I O BS AR 54

[V R B A A A Y R B

U &I

Interferon-gamma release assay (IGRA) (21%, &%
WCTHINBIC & - TR SN2 IEN-y % ELISA i Tl 52
57474720 (QFT) &, 4rHEL 72 HifZEko
H17» & IFN-y BOUG T#liE # % ELISPOT & CHlii 9 % T-
SPOT.TBD 2 DDk b, D95 H X ) KEIEN
TWwb & ENT W5 T-SPOT.TB L ik Bk 2 /Bl #%, A
fafz e L T S IFN- UG THIIR Z e 35 2 &2
5, QFTICIL L CTHARIZEMETH 5 25, KM iAo
IRARIAR A & DRAZEYZ T D IS T2 2 LD TE B,

Z D T-SPOT.TB % V> T, 2006 4F 12 Jafari 5 A3 & 52
Wi e (BALF) % JH T8 IRFEIE O ik o 514
TR O Z#HE L7z R\T, 2007 4:121% Losi 52
AWK % F W TR TERIBE S OIS, 2ok, B,
DEREY, KD 2 v CERZh oGBS o 5
SO A% s L7z,

D 2007 4E LI, T-SPOT.TB & A L, FHERIC
KRR O BB KRR LD A T 7 < 7k <2 BALF % v
T, MR OMYNZHL L LCH b2 HE L
TEBY, TORED L OMELS 25T 5,

MHEREFE

(1) FEBMERRE 55

2007 4E LLRE, M B L OERZICB VT Vo
KB OB LK EEZRBOIz458E Lz 25
DOFEBNZ A I & 7K T T-SPOT.TB % #ll5E L, %M
Igehis ] GEBmRERED L <IZPCRIGME) & %E2
Bl GBI BE 22 PR 7S PR SR I X BRI,
Z DA BB 531 Tkt & ey L 7ze ik,

7K % 100~200 ml $REL, Losi & A%ilk <72 5 i 2 12 i
U T 2.5X10° cells |24 U 72 HA%ER % w4 W A SR 2R 1 90
JE TR (THF S L2 IEN- o FEAE THINE £ % ELISPOT i
THE L7z,

(2) Wit

2008 4 AR L2 Y it 3% B & OBt 3% 12 B\ ClififsA% %
B, SRR A AT L, RSOk (BALF)
ZELT & 22EBI 7960 & L, S D5 % i vk % e
Zh GEMBEREEEYED U IIPCRIGME) & BEZH (R
KRR REYE 2Z DSOS RS & BB IB), e
KVEPURERE R (2008 4E12 A R RF AR DIEE L 72
DM HLAE S 272 L7 b)), BRIHEERGAEAERES], 2 D fth
DREBN 7390 L TR & LM L 720 73513, BALF
% 30~100 ml $RELT%, Jafari 5D 2SR R72 5 ICH#E U ClY
K & [AH 2 ELISPOT & Tl g L 720

%B, HEREICE LTI E Ok BALF % JH W
TOHA FIA VDWW S, KMMIZ X 5 Lalvani
5OHEIZHEL TiT o 72,

o R

(1) *EREMERIE 9

TeZBIZ 1061, B2 8 B, Mg BBl 2761 <dH
5720 MR T H o 725 B O fe #5857 (88 PE I I 4% 19
B, s B T ISR 2 5 B, BRI LA O IR 4% 2
B URNE L BICTH o 72 3 FERIT ORI R o g
T, R B CHINEIER A% 22 72720, R ER O
R E AT 5 A RITE - 72 DAHIEE =R
T, BRAERRIZBWTHEE B o 720 KR T
Z, BB Y Y NERBICBWTIREEERASNE
o 7275, MK ADA R4S TUNE 1 M 7fliE L7z



Mini-Symposium/New Movement of IGRA

Yitr, WMEBBICIXRmIEZEA8/10 (80%), HEhlTId6/8
(75%) WX LC, BB TI1Z2/27 (7%) & A EIK
HKTHo72,

FAY I % FI v T QuantiFERON TB-2G (QFT-2G) O
HRIICDCOA A FT A4 U0t THRE L E 2 A,
Bl MEAs8/10 (80%) W2xk LT, EME1/10 (10
%), FEAN1/10 (10%) THolze —FH, BBHT
EEPEAS7/8 (88%) 2R LT, EtEas1/8 (12%), g
BBITIERE233/27 (11%), BEMEAS23/27 (85%), HIE

995

AH1/27 (4%) THo7z

K2, KR TOT-SPOT.TB T, MHZHIAFE9/10
(90%), BEtE1/10 (10%), SEZHIIHEET/8 (88%), K&
178 (12%), Mg Bz PEs/27 (19%), FPk21/27
(77%), HIEAR1/27 (4%) TH o7z (Fig. 1). MK
Z T O T-SPOT.TB TlX, #Z#H T3 10/10 (100%)
Bk, B BT L BEMEATT/8 (88%), BEMEDT1/8 (12
%), MR BH TR 4/27 (15%), BMED23/27 (85
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Fig. 1 The results of T-SPOT.TB (PBMC)
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Fig. 2 The results of T-SPOT.TB (PEMC)
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A HEN T W7z (Fig. 2) o AAYIL & fg7K o T #E Al
PRGN L THBRICEEE & o TWwWizay, BRI & iy
KOBARDENTIE, WADITZ) PEZICEBEEZELT
Wiz,

(2) MifEt%

TEZ BN 176, BeZBid 6 B, Ji s v HumR & i
(97X CJE K 1 1% Mycobacterium avium & Mycobacterium
intracellulare (MAC)) X305, Z D fbix266] (SEH] ¢
fiti g€ o B, HEFevkewEALMi % 5 B, BISwMG 4 61, v
a4 F= 246, MBEMENiK4B) THolo BB,
NS OFEGIO I BIBYERIFAE OREBIZ 9 Bl Fh T
Wiz, BliAEB 2360 (R 22 Wi Bl + 5E55 ), Wi MAC
3060, Fohop B 2650 3 B O KT RO
BT, FIER TS B O 63.5 1% A3 E Ot B
DS51L3FITI L CTHBEICHE T, Wik ess17 :
6 CHMD Lo zDIZ LT, MiMACEBIAT10 : 20
LIS B o oo BATHT AL CIERMILE & OV E Sl
RIS B W C 3B CHEREEA LN D5 72,

KR I T D QFT-2G DT, MisksiZ B A1k 19/23
(82%), B:2/23 (9%), FIEA2/23 (9%), MiMAC
FEB 5B 3/30 (10%), Bat:25/30 (83%), @A ]
2/30 (7%), ZDMOBEEBHFEME3/26 (12%), B
21/26 (80%), HIEAT2/26 (8%) THoT:0 Tz, B
[HYERG RS o BT B PEA 3 61 (33%) 1A LT, Btk
X686l (67%) THo7zo

KA, FAYILTOT-SPOT.TB DT, MiksAZplH
Mstk21/23 (91%), Bt:2/23 (9%), i MACE 5113 B
5730 (17%), B:25/30 (83%), ZDMLOHEEHFITIX
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Bt 5/26 (19%), K&1E20/26 (77%), FIEAN 1/26 (4%)
TdH o 7ze F 72, BN EAZ o B T B2 4 1
(44%) 123k LT, Batkid 560 (56%) T3 - 720 BALF
% v T T-SPOT.TB % JitifT L 7245 4, Jili k& A% B0 A3 B Pk
22/23 (96%), BatE1/23 (4%), Wi MACHEBIASB M4/
30 (13%), BaPE26/30 (87%), % O it 5 AT A3 B Tk
4/26 (15%), F¥aPE22/26 (85%) TH o720 F 72, BH
PEMREAZ O B CI1EBatEAs 2 B (22%) (2xh LT, Btk
780 (78%) Tad 72 BALF % JfI\»72 T-SPOT.TB T3,
HERTDTXTORT L BID A SN D o720 ARIL
& BALF % I\ C T-SPOT.TB THIE W FE TH - 7 IEHI D
el % F N ZFNFig. 3 & Fig. 41278 L72o IFN-y B LM
N B3 M BRI 35\ T b il f 4% 480 23l MAC
HEBI, ZoMorEF, BRERFHZEICIE L THEI
FEfl % & 5 T /2o RAYIM & BALF & OMED#E VT,
BALEDII ) WHEICEME R L T,

Z =

WO T H IR Y D IE I LIRS N7z
BARIZ BV THIGEIE S W E wbhiTnwiz, Lo,
INEFH LG IR RZ I I E TR L
Lol

A& 132007 4E LIRE, 7K R BALF % J W\ C T-SPOT.
TBIZ & 0 A I 25 R Bk B O Wi B s ik & L C
AR % Bl L C & 720 MM AR LCld, Btk
SR I TIXFEZBIA90%, BEZH]T88%, DD
PHBITI19% ThH o 720126 LT, MWATIZHESH T
100%, %E5B1T88%, & DMMOFERIT15% L HEAE
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Fig. 3 The results of T-SPOT.TB (PBMC)
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Fig. 4 The results of T-SPOT.TB (BALF)

TR Lo DDDb TR RIEREIESNR TS
D, WK ADA DGR L TH BIF 2R TH - 72,
MR DEBEDOY T, JERAHD ) 7S EREN O MK i
DIEBN B U 72556 (R DK DR AT & 1
MEINBHEFRIT10% LT ABBIRTH %0 4 H O
5, WAKH ADA DA T7% L, K% M7 T-SPOT.TB
D BWIHAMN AR AL B R T D B 5 ASEAT L CTIT ) filifiE
EH5EHEIND, ArigabO b FERE IR -720
D DRk ADA LL FAZHIK I IEN-y, 4512 2 FH O
KR GE R R DU CHRIELA O IFN- y 259 b Ffili% & > T
W EHIELTWA Z RS, ko EEKE vz
MRS OA TRV EPEST 5N 5,
Wik OB, SIS IREE O OB W LT
BHEEBMESN S LI TICENMAZESTAZ L5,
BT L 9 DA EDSLETH Do MifEkEIxt LT
13, T-SPOT.TB Ty AKAE I TIEFEZ B T 1% & ifi
MACHES] (17%), & DMOBEL (19%) [ L THE
VSR BRI RSAZIE B0 LT DRI A 2 s
44% L T 5 L ARICHRTH o720 BALFZ V5
LHEZBIA396% & i MACHER] (13%), & Do Ep]
(15%) WL TLYEBIZESALNTE Y, EMFIZ
A 7\ S BRTE A i A A% RE B0 229% & AR I LA 12 885 51
T59ZTHREZREBEN’EON TV, Jafari 50 %
TEEN VMRS AL RE 71 51 & 2 oo B BB 275 61 % v,
FAYIMIZ & B T-SPOT.TB TIIBKIE 92%, 45 HLIE 48% (X}
L C, BALFIZ X % T-SPOT.TB TIX KB 91%, 4 H 1
79% EHFICHEREICENTEB Y, SHOME & AL
RThoT

LA L, MZKRBALF % i\ 72 T-SPOT.TB b \» { 2 %>
OMERIED Do 121F, BERBREORINETH 5.
AKI1E50~100 mIFRRT 2 DIXESTH Y, MG DY
VORERD D B LD 50% DL & KAPOFEFI A D T
W5 728, T-SPOT.TBIZ A% 7 2.5X 105 D HAZER 2 $REL
WHETDH % A%, BALF Tid 50 ml LUk DMk & % RIS
LZONWERIGAEDH Y, 1mldb7z) THS L HEEK
BH D729 25X10° O HZKEKE E HET 5 O H3 W
HIEBID BV, SR OMEHIH T b 8B Mg
W OIEBIDBAR AR LD S AT L 2 2 h o 720 Jafari HY
13 BALF % 2 W[ @ 72 12 100~200 ml LL_F I L CTHE
L7z & LT39S, RFTIEBEMNIMHI L, %<
ORAREZFRINT 2 2 L IZHEEE Bbh b, 22001,
A Al DBEES T AM ML LA O i R MR T 0 By P o> 2 3
AR W20, KO A FI94 v 2Z20F %
FIH L CAT» 7295, JHERITD S OMKRDII ) 25FE%
D RTWEADR S a7z, KR I LA O B Rk
LT, 4%, EREZHP L gL EizIc
RELTWL BESRH 2 b b, 300135 EO
ME A — iR COTF— ¥ D1 DIEBIBE L o722
Ehn, SHBIDIEFAMER L LIt TOMRED
ZR LT LESE S L L b s,

PLE, W7K=° BALF & o 72 5E R T2 & FRECL 72 i
IR % I CREBZ RGBT DS 0 89 %
ML 7225, — S OMARE ARG T X UTE BN & BUE
HRBOEMN BRI S L Bbh b, L L, BT
TIRAEM MDA DR E vz eikiEnrie {, 4
%, %< DREBNIKT 57— & &40 Ty 7 574 % it
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5. HA&AD genetic background & IGRA

EEYSERFGE N v X Ve v v — BE 1
E B e ORI B e v — N A B2

T U &I

IGRA (Interferon-Gamma Release Assays) {iL4F > )b
29 YOG (V) o TRD o 723 &GS Wik T
HY, VILEIFRL Y BCGHEMR % { DI
WEGSE & MO U CRIB N ISR Z BT C & 2L TH
B3, IGRAZIZAR & LT T, BEBAI % R B
FERYPUR TR L 2 X L 5 Interferon-gamma (IFN- )
% ELISA #: T 3 % QuantiFERON (QFT) &, B
A ML HLAS IR % A A% R SR PUR TR L AL S B
IFN-y % ELISPOT #: T % & 3 % T-SPOT.TB (T-SPOT)
BEO2HEN D Y BIED & ZAHRLTERAI LT
bDIEQFTEDATH %o B QFT L QFT-3G &£\ )
TSy N7 =AML T WD, ISR
LR D ESAT-6, CFP-10, TB 7.7% 1 ADRIMEF DHIZH
SLOBRMENTHEY, WS BHEME 5]
AENFEBRFERICBEINDY, —H201047 A F T
ENTWZQFT-2GE W) 7T v b 74 —AIZBWTI,
PRI L 72 M 2 3538 77 L — MICB LR B EPUR 2 R
MUREEST 208N H o7 L LQFT-2G TIZESAT-6

ECFP-10&2 Bl 4D 2 VTEEL TW20T, it o
BH D ESAT-6 & CFP-10 123 % IFN- o i H RO % 1) %
NI CE BRI ED D o720 RRIZQFT2GZ i LT
WRIHBIC BB S W7 — 2 2L T, BAAND#EE
ZINERDVIGRAITHEEZ RIZTL TV 3 HEZRET 5,

Genetic background & IFN-y RSt

20104F 6 HITHR E N7z MMWR 2B\ T 3 IGRA IZ
B BEENENORELZ &0 X ) IMEDT 5 555
BOMETH D ERLEINTVDEY, Lk L7z B QFT-
2G TIXESAT-6 & CFP-10 (2%F 3 % IFN- y BSOS A5 4
ICHIZTE 5, bbb 730 2 OGRS B IR GIE
BFI L CTQFT-2G % JififT L C & 7278, QFT-2G By &
HOHIZIZ ESAT-6 HMil %, CFP-10 Hilil1%, ESAT-6
22> CFP-10 Bk D BENEE L TWico £2Th
b, IGRA O RS I34E F O BIENTT 5 (genetic
background) ZMEAF L THE Y, cut-off fifi & % A B IZ1X
ZORISHENHEEGZDHDTRRVEALIN? Lv)
W2 T, RitEdEGET A& & Lz,
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MW 2 M e 1L, K& 4T CD4Y ~
NRERIZE AL DECD8Y) Y /SERIZK B L DD 2 FiHA
BB EHLHDY VSR PRGN Z BT 572012
I, MBREEAEL RS T Y Y8 ERIZY
FrVERRSNLZ L, oF ) Ui O3
SRR A PUR SR (major histocompatibility complex,
MHC) & Tcellreceptor & DI ¥ ¥ 7 MDA TH B0 Pl
JE R N ZE T @ MHC 7113, THRICHIE R~ A v
AP Z HIRT Do NIV ¥— CDARINRIX, FIZ, MHC
7 7 ANMGFA2KA LA i G < £ v 2 i
Ko&EHARE) IR L, ¥ 75— cDsHifg, Eic,
MHC 7 5 A 15Tk L7 B P st O 355 45 S 40
Ji7 &) \CRINT 5. Z LTk bAHMIRAYUR (Human
Leukocyte Antigen; HLA, b EZ % F MHCO—D)
DORNZ X > TMHC /3 FHEE D BIENIC R 2 %, £D7
WIE CPUE R T T FTdH o> TH MHC 73T DENDFEA
OLRT S, HLADOREIZ X - TH7% %, fE-> THLA
DI L o THIR FUERTF F) 1283 2 REILED
SRBEASE 2 D HEME DD B o

BARADHLA EEREREREIFEN I X1
IEN—TDORE

HARANDHLA 7 7 AMZRIKWE—THY, bhbih
RGBS - BRI G 168 44T~ 7 A1 DRBI &
R7= & 2 A, 0405, 0901, 0803, 1502, 1501, 0406 DIH
THIEDE L, 206 7 VTEEKEDOH 60% % 158D Tw
7oo I THBWPIRIERN 2 7 ANLY b — 7% H%E
572012, CFP-10 & ESAT-6 &K% g3 % 4+ — /N —
T TRTF R USEREPURISE S 2 THlls = ¥
M—=TORE R ARz, HHLIZHERUTOLBY) T
Hbo FEMDHLADRBI % b 572k b X ) PBMC % 4 Hf
L, &XTF F210pMORET—BEIEET 5, Hif
HHZ RIS S U7 TEN-y % ELISPOT 7 v £ 4 12 X -
THRIBT2L 09 bDTHS (Fig. 1) T 72ELISPOT 7
v A O b Y I flow cytometry Z i H L THIBWICE
FEENZZIFN-y 2 L7z MEOT v A 2P LT
Btk & 2 B 2 VIS E NIRRT F FICKER 2 7
IV b—=7dEFEhs e Lz, BT FAIZ
HGAET D75 ANTY b =72 T L2012, AXA
~ Universidad Complutense de Madrid @ Dr. Pedro A Reche
L EBLFEE ATV, P RB I b= R REL
72
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9 ATIHFELDEELISPOTHRMEAERT Y o)L
Ex&Y), ELISPOT7 vt IC& VY QFT-2G DR
PHEBEIIS

Fig. 2A 12 7% L 72 @ i3 DRB1#0405 homozygote & ®
ELISPOT #5#:CTd % o QFT TIZESAT-6 D &1k & 7% o
7225, ELISPOT DA R b N % LT 5 R (ESAT-6
HEDORTF REMA T2V PEDAHRAEY b
) &7 o Tze IEEDKEFRA flow cytometry Z i L T3
A7z, Fig. 2B 1Z DRB1#0803 homozygote ¥ D 5
TdH 5o QFT DR % ELISPOT D EATHI L T 5,
Tl¥, DRB1%0405/0803 heterozygote A& Tl & X 9 I
%BDTHHAHH) D THRENS X ) ITELISPOT T
ESAT-6 HHKD 2 2D = VH B & 7 - 72 (Fig. 20) 6
% 72 QFTfii H homozygote ¥ & IR THMETH - 72,
AFi TIE R ¥ 7w 2%, DRB1#0406 homozygote £ 3 @
ELISPOT 7 v & £ TiZ CFP-10 K D 7 = v D A W31k
&%, ZRIFQFT-2G TCFP-10 D A THtk & 7 o 72
MREZHHL TW5, F 72 DRB1%0405/0406 heterozygote

Fig. 1 Alignment of ELISPOT assay with overlap peptides
from CFP-10 or ESAT-6
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Fig. 2A  The result of ELISPOT assay and QFT-2G assay
from HLA DRB1#0405 homozygote patient
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gote HEDITH) VEMTH o7z (Fig. 4o 2O LA
FHOBZFIER (ZOH4EI1EHLA DRB1 D) 12 &
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L, O F DAY R YU T B RSB Y,
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HTERRIELTNDS,
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Fig. 2B The result of ELISPOT assay and QFT-2G assay
from HLA DRB1#0803 homozygote patient
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Fig. 2C  The result of ELISPOT assay and QFT-2G assay
from HLA DRB1*#0405/0803 heterozygote patient
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NEW MOVEMENT OF IGRA

Chairpersons: 'Nobuyuki HARADA and ?Y oshihiko HOSHINO

Abstract It has been more than 10 years since Interferon-
gamma Release Assays (IGRA) which solve the weaknesses of
the classical diagnostic method, tuberculin skin test, especially
the test specificity, were developed. The use of IGRA is now
recommended in tuberculosis (TB)-related guidelines of many
developed countries including Japan. Currently, IGRA include
QuantiFERON®TB Gold In-Tube (QFT-3G) and T-SPOT®.TB
(T-SPOT). QFT-3G which has been approved in Japan uses
whole blood and T-SPOT which has not been approved in
Japan uses purified peripheral blood mononuclear cells. Both
tests measure IFN-7y production from stimulated antigen-
specific T cells. Although use of IRGA is rapidly expanded,
there are several subjects to be examined. Especially, evaluation
of IGRAs performance in immunocompromized hosts such as
HIV-infected persons, dialysis patients, or children is important
subject and the establishment of the standardized guideline is
awaited. About subjects concerning QFT-3G, as the positive
and borderline rates increase in many cases compared with
previous version, QFT-2G, it is important to demonstrate
whether this is simply due to higher sensitivity of QFT-3G or
due to other factors. As for another IGRA, T-SPOT, it has been
shown that T-SPOT has higher sensitivity and better perform-
ances in children or immunocompromized hosts than QFT-3G.
Since T-SPOT has also shown to be applicable for specimens
other than blood, such as pleural effusion or cerebrospinal
fluid, it is likely that T-SPOT will be approved in Japan in
future. In addition, attempts to improve current IGRA have
been made, and it has been reported that measurement of IP-
10 as well as IFN-y in QFT-3G samples and synthetic inter-
pretation using IP-10 and IFN-y increased the diagnostic
sensitivity.

In such situation, current subjects and new movements of
IGRA have been presented by five experts in this mini-
symposium. However, as subject numbers shown in presenta-
tions were rather limited, it could be a good chance to have

recognition that various evaluations of IGRA by more facilities

are necessary. Therefore, energetic development of IGRA

studies in future is expected.

1. Subjects in IGRAs and from now on: Kazue HIGUCHI
(Department of Mycobacterium Reference and Research, the
Research Institute of Tuberculosis, JATA)

Although QuantiFERON®TB (QFT) tests are recommended
to use instead of tuberculin skin test (TST) for contact
investigations in Japanese guideline, newly introduced QFT-
3G (QuantiFERON®TB Gold In-Tube) produced higher
positive and borderline rates compared with previous QFT
(QFT-2G). Since we have demonstrated that the sensitivity of
QFT-3G is significantly higher than that of QFT-2G, increases
of positive and borderline rates may be due to higher sensitivity
of QFT-3G. We speculate several reasons of higher sensitivity
of QFT-3G. First, QFT-3G contains new TB-specific antigen,
TB7.7, which is absent in QFT-2G. Second, IFN-y values in
QFT-3G are supposedly the sum of IFN-y values induced by
each antigen, whereas separate IFN-y values induced by each
antigen were used for interpretation of test results in QFT-2G.
Third, we found that incubation in tubes produced higher
IFN-y values compared with incubation in plates. However,
higher positive or borderline rates in some cases did not
correlate with contact heaviness and these are difficult to be
explained by higher sensitivity. So far, we recognized several
factors which may produce unstable QFT results (vigorous
shaking of blood collection tubes, contamination of blood
debris left on the separation gel after centrifugation into ELISA
plates, blood collection volume). In addition to these reasons,
there may be other factors which could affect QFT results.
Although it is unclear whether factors may be due to fluctuation
of individual’s immune responses or the test system contains
factors, it is urgently needed to clarify factors involving in
unstable results of QFT-3G.

Another IGRA, T-SPOT®.TB (T-SPOT), has been shown to

have lower specificity than QFT in meta-analyses. We have
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demonstrated that the specificity of T-SPOT is equally high
with that of QFT-3G in strictly selected healthy population,
suggesting that some healthy control subjects in studies done
in developing countries which were included in meta-analyses
may be infected latently with M.tuberculosis. Since T-SPOT
has been shown to work well even in immunocompromized
hosts, approval of T-SPOT in Japan would improve diagnosis
of M.tuberculosis infection.

As IGRA tests have been developed rather recently, there
are many questions to be answered. Especially, the dynamics
of immune responses in infected individuals are nearly
unknown. As for the QFT-3G test, at the sites of blood
collection we have to pay attention to some points. Therefore,
the improvement of QFT-3G would be expected. Since IGRAs
are now essential diagnostics in Japanese TB control, it is
supposed that both users and manufactures of IGRAs have to
make more efforts to obtain accurate results. Further progresses

in characterizations of IGRA performance are also awaited.

2. How to use IGRAs for immunocompromized hosts,
including HIV infected persons and patients on steroid therapy :
Akira FUJITA (Department of Pulmonary Medicine, Tokyo
Metropolitan Tama Medical Center)

Screening for latent tuberculosis infection (LTBI) using
interferon-y release assays (IGRA) in immunocompromized
hosts may be beneficial. QFT for the diagnosis of LTBI is
recommended for HIV-infected persons with CD4 positive
lymphocyte (CD47") counts above 50 cells/uL, because our
study suggested the sensitivity of QFT-2G in the patients with
CD4" below 50 cells/zL may be low. The positive rate for
QFT-3G tended to be higher in HIV infected persons, dialysis
patients, and patients on immunosuppressive therapy compared
to the published data of healthy population in Japan. Our
limited data found that active screening for LTBI by QFT-3G
seem to be useful among immunocompromized hosts, consider-

ing the backgrounds of patients.

3. Searching for more accurate diagnostic method of tuber-
culosis infection in children; Comparison between Quanti
FERON®TB, T-SPOT®.TB, and IP-10 release assay: Osamu
TOKUNAGA, Takeshi MIYANOMAE (Department of Pedi-
atrics, National Hospital Organization Minami-Kyoto Hospi-
tal), Kazue HIGUCHI, Nobuyuki HARADA (The Research
Institute of Tuberculosis, JATA)

Because children, especially infants, have higher probability
of developing active tuberculosis (TB) disease after primary
infection than adults, it is very important to judge TB infection
accurately and apply an appropriate measure (i.e. LTBI treat-
ment) after exposure to contagious TB patients.

Based on our study on the performance of QuantiFERON®
TB (QFT) in children so far, the sensitivity of QFT in diagnos-
ing infantile LTBI has proved to be unsatisfactory. To find
more accurate diagnostic method of childhood TB infection,
we have compared the performance of T-SPOT®.TB (T-SPOT)
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and M.tuberculosis-specific antigen stimulated IP-10 release
assay with QFT. In these studies, more cases among children
at high risk for LTBI were judged “positive” by T-SPOT or
IP-10 assay than by QFT. At the present time, it is unclear
whether this higher positive rate in T-SPOT or IP-10 assay is
related to higher sensitivity or lower specificity. To elucidate
this question, longitudinal prospective study to evaluate the
predictive value of a positive result for the development of
active TB disease and evaluation of the specificity among
children without known exposure to TB patients are needed.

4. Evaluation of the clinical utility of T-SPOT ®.TB using local
specimens: Yoshihiro KOBASHI, Mikio OKA (Division of
Respiratory Diseases, Department of Medicine, Kawasaki
Medical School)

Since 2007, we have evaluated the clinical utility of T-
SPOT®.TB (T-SPOT) for diagnosing TB pleurisy or pulmo-
nary TB using pleural effusion and bronchoalveolar lavage
fluid (BALF). As for TB pleurisy, the positive response rates
using peripheral blood were 90% for confirmed TB, 88% for
suspected TB, and 19% for other diseases, respectively. On the
other hand, the positive response rates using pleural effusion
were 100% for confirmed TB, 88% for suspected TB, and 15
% for other diseases, respectively. Although there was no
statistical significance, pleural effusion provided slightly better
results. Moreover, these results were better than those obtained
by ADA. These results suggested that it would be worth to
perform T-SPOT using pleural effusion as well as the mea-
surement of ADA in using pleural effusion. As for pulmonary
TB, the positive response rates using peripheral blood for
confirmed TB (91%) was significantly higher than pulmonary
MAC disease (17%) or other pulmonary diseases (19%), and
was also significantly higher than healed pulmonary tuberculosis
(44%). The positive response rates for confirmed TB using
BALF was 96% and it was significantly higher than pulmo-
nary MAC disease (13%), other pulmonary diseases (15%),
or healed pulmonary tuberculosis (22%). These results sug-
gested that T-SPOT using BALF also might give us better
results than those using peripheral blood. However, there
were some limitations in this study. Firstly, volumes of BALF
were sometime not enough to obtain sufficient amounts of
lymphocytes for T-SPOT. Secondly, there is no cut-off value
using pleural effusion or BALF. Thirdly, the patient number
was still limited. Thus, we think that it is necessary to accu-
mulate more data for more appropriate evaluation of these

methods.

5. The relationship between the genetic background of the
Japanese and Interferon-Gamma Release Assays (IGRA):
Yoshihiko HOSHINO (Department of Mycobacteriology,
National Institute of Infectious Diseases), Haruyuki ARIGA
(Center for Respiratory Medicine, National Hospital Organiza-
tion Tokyo National Hospital)

QuantiFERON (QFT) is one of the methods of Interferon-
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Gamma Release Assays (IGRA). Using this QFT-2G assay, we
could estimate the amount of interferon-gamma (IFN-y)
secretion from patient’s PBMC with the tuberculosis specific
antigen; either ESAT-6 and/or CFP-10. For the induction of
cell mediated immunity, it is necessary for the T lymphocytes
to contact the antigen presenting cells (APC) and to get the
signal from APC, which means the contact with major
histocompatibility complex (MHC) of APC and T cell receptor
of T cells. Human leukocyte antigen (HLA) is one of the major
MHC and significantly varies the affinity to the antigen. We
hypothesized the genetic background of patients (different
HLA) might affect the reactivity of IGRA. And this reactivity
might be critical for setting cut-off value of IGRA. We made
overlap peptides of ESAT-6 and CFP-10 and incubated them
with PBMC. We assayed secreted IFN- y by ELISPOT method
or intracellular staining by flow cytometry. We reproduced the
result of QFT-2G with ELISPOT assay using overlap peptides.
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There is a significant relationship between the result of QFT-
2G and the count of ELISPOT assay. The ELISPOT counts
from HLA class II heterozygote patients were higher than those
from the homozygote patients. These data suggest the genetic
background of hosts might influence the result of IGRA.
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