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BB bI A /MRICH T 2B BB L 12 7

Ere £ ¥

ik B BEW @
BT e e e R

B NREER OB, —BNERHE KIS BT ARSI ISR (o THY,
RS R A T A BT ER T UM RIS Twad, T4, EEHRERBEICHL
|- QFT %0 IFNy release assay (IGRA) HS#A SR, v~ oY) ¥ RIEDORKEEH )RR B
HEELTRELFE RO TV S,

AR A BRT B /NEEHE L IGRATFEE IS L - TREE S [MNE QFTHIER] 128V T,
INECEMSNAAREARE L QFTEMMEREL, OO0 1RETEEED Y bo—N
FIBZ T 5 IFNy BBAEISEPERBICH L TZ L THERT] A% (BT 5, OLRESE
HANBERMEHER TERA LR E LR & RS BF2REL RO, HEEFADOS /A
RIEMRSHOMBNBIEL LCHEBEICARTH S, OILYREGRE LIBEEHEKERIS
Wil QFT DRERBARME S NS, SOMELWL,IILI, 5612, ThoOREBERICE

ST [NEESERRSINC 51 5 QFT fiAfESH) 2B LA0T, TORFLR/MT %,

Key Words : /ME#&#%, LTBI, IGRA (Interferon-yrelease assay), QuantiFERON®TB

LIS

Fe A 0D/ YRS AL V3 IR 70 A ML) e
TTBY, 2006 ELKEOEBBGBEBRER O
~14 %) 12100 BIRHBTHEBLTVAE Y, L
L, BAZEO-HRBERIEIRLHIN
i @] LElish, FEbbilEko
TOREHERBRE IR L TERTELZRETIR
e Fz, MREHER ORI, —ik
AEHEASEZICEBRT A BEIERICL RS
LoTY, /NEEERIERIN§ 5B HR
BET M AR s s,

FRICEMBENRET S, & EBEERED
YR EFET BRI L THIEOS VRS
WiziTd S ek, BUERBICE->TwaHER
WMICRRT2 BHOM, REBBICE> TR
WIS F R L FHNEREBHTAILET
BRORFRAZROTEHRLAL T2, 2O
RETILEE, FilBERESHICEASR

23

7-1#275 1 IGRA (IFNy release assay) D/hJE#E
MERIIBILIHEHAGERALENL, BEE
FehSFeb N B/NRICH$ % B0 4 RIS D
WTER 5o

BROBRERR  MRICH T 255M

BREBEEE LY ) 2BBEEORE
W&, BEBEEMANICERS LB
Bl &5 Z & TREDEILT 5. £0—HIE
MERIZF EFENT, MBREBEROHK, Il
Fi - fiEB) v N HoOBREOHRELELTHE
RICES (= WBREMERE, HEESKE)
A SRS, RBERRESHRY LEOW
I Z S, EELEERY: (LTBI latent
tuberculosis infection) & FEiX# 5 KE~BAT
Th, LA L, —EOEFTILEEDBEALR
o TREEBEDL OB T EL B TRIE
WLED (=B HEREEE, RABBEIE) . /MNE,
BIAYRCRBRERRFICEL Y A PE
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w2 (K1), BREHRICERTS 2 LASu,
MRS - AL L EOBEEMEBANLER L
RTV, EORENRONE, 0D, R
PEODNL/PRISHT 2HEOHVRLESZ O
WA, Soi 8] lcxs 2 REDE % B
By & L-EEME L REES (LTBIH) 25t
T AR % (L%EFE (LTBI##®) #ASE
ETHb,

PRENRE L -GBS

MNRER B REZH 2 @R T 25 L
LCiE, OBBICEEEE 2D ) s RE
RELCBRICERBSNS [H#ER2] OF
PRI SIS BE D N A BT 2 Wb
i (BIEZW O gold standard I3 MIB SRR,
@ BCG HBHMBZIC o v FEEMRLILLF
B R BO 7 BI~ORIE, & EABES R B,

IR 2 HIT 2 -0 0B HHE L LT,
HEIDEBINTEL, OBRY - BENY R
7 ZFHET A FB R ERINE, Qv
RIS (BT, vR) Kz, SBEHFLO
IGRA (IFNy releasa assay ; #&1% i I8 R 40 5
U & B IFNy BUBRER) 254 - 720

Bk - RIFY 20 EFMET SR - HERE

AR B E ORY % T 5 720, FO
B (EROFERHEDIES ) PREREDE
&), HTR (BR&HHR), EIR (3w

DFE), BEEHE, oI hoEmEOR
TORYe - FBIEBOILAY % L ON#E, F7-,
BERLE DOREY: - B985 A 7 BEET B 720, K
R & DB & Z DRI, FE#E BCG B
I, BRRBZEOMREYIET 2,
YNNI Y R

R DR SRR & 7z PPD (purified
protein derivative) 2% 3 5 BIERBHFIE %
B RIERUL (BERBUHR) & LTHRBT S
ZEICE Y REBWEIT HETHY, [EH
BENPEROND ], [REEREOTERENEE
K&V FELZEGE L CHEABMRES D
5 BCG HHMESCHEMEL L OBMBIE L
HEEBEATRINTVS (EK2 “GHBOY KK
EOWUEHEMELRE") 9, FREBZEVER
WCblzoTHRASNTEL, BREFER B
THETHEN, —HT, BCGEEREEZD 5
WIIERE BB R b RIS T R T
PPD 410 RIB O FIE I I BT 2 13 & D & A%
REV, BRAELHOCEME 2 ARICHEEE
RHREZHNLELSSH S, PPD #420E L
Y5 Z LIRS %5 (Booster HAR),
e EORERREEHT Bo

FCBASh RS HE IGRA (2DWT

FANET o EORBEH D B ReB W
EELT, HAEIIBWTH 20064EL Y [2 #

1 ERGCRBELHT /NI NBRERBNEESERFIOY XY

% RRNEEDLY A7 (%)
ROUTER | mamLav | WEERE | B GBH) BHE SRR
1Rk 50% 30 ~ 40% 10 ~ 20%
1~2# 75 ~ 80% 10 ~ 20% 2~5%
2~5k 95% 5% < 05%
5~ 105 98% 2% <0.5%
1052 L 80 ~ 90% 10 ~ 20% < 0.5%

Marais, B.J. et al.: The natural history of disease of childhood Intra-thoracic tuberculosis: a
critical review of the pre-chemotherapy literature. Int ] Tuberc Lung Dis, 8; 392402, 2004.

24

—144—



B A/ RIHR SRR B MR, 22 (1), 2011

R2 AAEHAES "SHOVEREOHEORNEY [BREBRIrEA513], (kR

OTFEMEFFEICAE V] BEALRG

B o (A& U C8akE)
L HN
B 2L s 15mm BLEE 204t W S5mm U EF i
¢ < 7% 30 mm B\ L 7% 10 mm BLE
g H W% 20mm AL /0id W 15mm L EF i
BE £k 40 mm L L 9% 30 mm L E

¥, MEECIZHSRIEBVTIIIhE Y bASVRTEREE LTHVS

ZENERTH B,

74 7z ®TB2G] HHREBIR S hERK
ZRCHASNED Y, IGRA TR EIK
B, BESNAAEY — THEA,S IFNy E
AR HFETIHEE S OFERFRIE
(ESAT-6 . " CFP10: S h 6 D% 3~ F
LTWAHAETFIIBCCHRITLA LD
MBI EE L TV v RD1 IR HEE
LTw3) #HEEmmcdsm - gL, &k
N5 IFNy OEFEIC L ) R OFELH
ETHREETDH %, IGRAIZIZOEMIZH L
THRUE LR - L, LHPICEgELL
IFNy % ELISA # Tl %2 ¥ % QuantiFERON®
TB (BUF QFT: Cellestis #1) & @ B3k % 8-
e, MBRCE AR L%, BUEEREN - 5
L IFNy B4 & /ol % 5t S ELISPOT
BICELDEFOARy P E#ET 5 TSPOT
®TB (LLT T-SPOT : Oxford Immunotec 1) @
2EOBREFEND S, ZDI b, T-SPOT X
BHETIIRZFT SN TRV, BIHRX
BECIHHShTw3, /2, QFT iZFHRM
BREENIC3EORBZERERAE (ESATS,
CFP10 (2 z TB7.7) i S T v 2 G (7
RE T4 54 720y ®TB - F], Bk
k T i3 “QuantiFERON TB®Gold In-tube”) #f
BREABCHERASA TV,

BN EBHEHEBEERPEG) A 7 0w
YhO—VEERRLELIEQFT DN T 4+ —%
YARHT A AT I ATERVERE (81

25

~ 87%) RUMERIE (98 ~100%) MPRENT
W 5)0

INRIEHBREZHIICH TS QFT O BRELERA

RPEHBRREMBICEL ) A2 DE, HEVITHE
EFNC BT O MEEOB I BELERN S
WARKKH LT QFTH2#ERTAHZET, &
0 A5 BE D BV RSB IT AT 2 B W EEME S S
AR RE V. —F T, HBHEREEI G
RIBERRELTDH, BV, BAERIC
KL TRENOBZERERI Y ZWERDbIS
NBEFERRE LTS, RAEFAESRE L
ToRRET RS & FRRIC BT R RESRFTE LD
M EVIBELDH 5,

DX REMEBEOHET AL, AR
BEaRT A NEHEL IGRATIEREICL-T
[/NE QFTHIZES] MBS h, MEEHFRE
T HEGBREZWICBITS QFTOEBELR
FACDW TR 21T o 720

1) E#ICk 5 [FNy BEISEDER

R BRI QFT2G X @A L 7
BITRHEMT ~ Fo— (PHA) RBUIHT 3
IFNy B4R % FERHFEICHRLAL A, 0K
#IRBECToRIEOFERRBICH L TRIGH
BEEIENZ ESHEL I R2729 (B 1)
IOZEED O, 1REENRICEARELE
BLASE, BiEar bo—icahd s sk
MENZOI THERT] 2235800582
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& (0RBITH 40%, 1 HEHIT 10 ~ 20% 55 [H)
EART] 2873 3), TIho6DEBRETIE
HYEBRARICSTAREELZ LV (5145
BEEETS) WEMENHEZ LITEZZHD
BEBH B,

2) PMRETERERERNICH T B QFT-2G O

E=p:ild

KERAFSLIFELR - 7LV F—EfL v & —,
HRE L EHU/NER R (RS NEREE
Wrry—) & ABEBETERET- 720
VB TE B M A E ) 38 B % i RIS QFT2G D K
LR Lo 209 b EREAKBET O QFT-
2G 7' — & IR T & 72 35 U T 29 #1(82.9%)
PREEERL, SOICHMBEN 2P TRT
Holz15PIUIRS & 1461 (93.3%) HEH%
ALz 7, ARBEMOBEND &L 05K
RETHERDO/NERE L R BITREE LT
FTELHLhER o7 (H2)Y oz bk
D QFT »RBEFI DS V/NBEBIHEZOMH
BRZIEE LCERICERTH S 2 LR

X (VAN
3) MRBEMEEBEZEHICHT 3 QF-
2G DF AN

REERFALIFHE: - TUNF Bt ¥ — R
VBB R R I BV TR E 2
TEBLADRALHRE L TONBBEEEK
WY (LTBD) 2ZWFCB1T5 QFT-2G DA R
DWTIRES L7z (Gbgid 187 417 321 #efk, =
D) LEREERBEERIFEER L Tl g
PHIL 82 B, E3IWIRTEY, HBHOH o7
HRBEOREER OBE L OBMEES 2k
TERE) X 21206 U T QFT B3R RE A3k
LTWaB I EDHEME % o7 LTBLZ IO
Gold standard 2FFE L 2\ /2 ®, H4 0BRSS
FUZDWT QFT ICE D BRI O R 44 %
HETHILITRTMETH D, D, WK
BREHEBBEELREL, B 27 8B
BB 5 FEMBEO QFT BHR % H%E
DT — H 128D HETEHBAE (B4 30
~50%)% LKL, QFTHEHRERUMEOR

# B #p = 0.001
IFN-y (1U/mtl) " # +%p < 0.001
¥ ' I #p <005
20 L
@ y
g o 8
g o ¢ o7
@ @ :
10 0.[ OO _l s 3
8 © .
8 8- o 8. t ;
@
n ® @ | 8
1 2 3-5 6-11 12-(1R)
n=19 n=13 n=13 n=22 n=54 n=41

Mean £ SD 6.671 £ 6.282 10.384 = 6.917 9.617 £ 5.699 10.198 + 5.670 12.782 % 5.405 14.833 = 5.164

1 Mitogen #MUICHT 2 IFN y BEEBBENERHB TOERICET 385 (LB 6)
BEM RIS QFT RIE £ 17 - £/MNRSHMEES 89 &S (163 1)
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PER LS (SR OBRITRR &) ) 17 4
BEBES (EMEBEYERFR, ARAORGE ELVBESHICEE) 166

100%

~61 7
iorTameee [ |oFTate

~128 13~

2 NBFEEESALES) 33 BIC B 3 EREF QFT Bk

#3 NEEMERDES 187 HlILH Y 3 BEERVUEREORRE - RV AT L

QFT &R OREM
R B s kil R i
0 R 82 Bl 18 8 7 107 1
8 225 (26.8%) 26 (11.1%) 061 (0.0%) 24 (22.4%)
. 69 5 8l 361 80 71
4% (5.8%) o0& (0.0%) 061 (0.0%) 45 (5.0%)
N 151 B 26 108 187 B
! 2681 (17.2%) 28 (7.7%) 0% (0.0%) 28 5 (15.0%)

EBIRSUERRE, THRIE QFT BEMIE (QFT [BEER) &R ¥

HEERAT B3RS, IFULOZHG
~68, 7T~12m/, 13MLLE) TlkEERE
FLRESO QFT BHHHEL R LA, 05, 1
~2ROBEBWTIBIENHSL »Th o 1oB 2Bk
WT QFT BRI RD e h o $72, X
AR PR M MM RS 4% % 589 L 7= BCG R
BRI T 2 HMBRD THEBRESTE S
N5 B T2l QFT B F - HEART T
BALLD, IB2HTYNNYY YRIEORK
EARR AN, IRLI VAR ERNREL
7z LTBI 82313 5 QFT DRER R AR &

27

N, TOL&) RGHET [QFT BiE] k% Bk
BEOBBETHZLIZL NS DRBPIHR
HENDZEPBEIN D,

MREFRE L BHEREBHICHNT, £0
LS QFT EFIAThIELVDH?
ERORHBERES TR, DR QFTHES
TIHUTO@Y, ["NESHBREZEIZBIT S
QFT fEMiEsT] Z1ER L7,
cQFTIZAARICBWT L #EBREESFEDNS
FATHEMT HHBEODHHHBLREELT
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RESR - ZHBEBRBEFRNE 26 (REFBBINE7HERE)

100%
80% |
60% [eepooe soo e s 50%
R

40% —

coopeococoooos0d 000 000000 30%
20% [

1~28  3~6@  7~128 13~

B evee lillmeees ] |oess [ e [00] sera

3 ZRBUHBREERBNTCHET SEMEREIC S 5 ERTH QFT Biks

Hbo
CRFICRRE AR E LSRR ZHI BV T
WEOHWEHLREETH), BEBEELD
BERNERCHEA R & ) BIFOTREMEI E WV &5
flishBiZdphrbod, WOMAGEYERE
BIT [QFTIGHE] LHBL /2356 0BT ER
IFIEEITKRE W,

< F i, BB BIRY AL OBVEMEEZE
T QFTHEDH S Mk o BEICIERBO
WEEE D SEICEE L EHFM LT & LA
BEThH5,

- —HFT, MR, BICADRENSRE LBE
PERBABIZHT (= 1B3ROLEET B BGH )
KBWTIE QFT OB Y Rk L Tad L
bEWODTIER L, TQFT ] &% iR
ELTREEEBET S LA ETNTH B,
cARERRE USRS L
T, ZOEHRPLEREE, BCGHME, &K
PR OIREL L BER O, HARR, BB
- REFOHMBIREZ &2 BEICHRLT
) R 7l T,

28

O YR - FEIIH LTIy REELRLT
@ WEADEICHLTIZQFT 2 8% (LE
KIBLTYREHM) LT
BRAHIWT 21T D B WL TH B,
c M, ZOFSHIADRE - EEEFRLE LM
FTTOQTERNERLTBTET 5D TIER
<, Btk EHB L 2288 103 BoR D%
i RBRTAHRLE LTREOT ML S
FUSHEIER L IE G R RS+ 52 &
PUETH b,

TEH

NRREGR G2~ QFT B A& & 8B
L, MNEHEEEZHICBT S QFTOF B
EIRFBIZOVWTEE L ARIEERY LOK
HERIOARLRREETDHLA, ZORRLH
bk o TE . AR SELBREZRICH
HahTws, ORY - BHOY R 7 25 Ed
LB R HHRIE, O EEREOEERL 4
WERICANA L CHEELZRESEH 2T =
PHELER 5,

—148—



b4
1)

2)

3)

4)

5)

ik

EHTRIEEMRY v & — © BBER 2000
Series3. /MU, 1%, 86:553-556, 2011.
Marais, B.]., Gie, R.J., Schaaf, H.S. et al.: The
natural history of disease of childhood Intra-
thoracic tuberculosis: a critical review of the pre-
chemotherapy literature, Int J Tuberc Lung Dis,
8:392-402, 2004.
BEEHRERTHERE oYL Y
Y Y BUSREOWEMBIR AL, &, 387
-391, 2006.

OEEERERTHEES : 7+ 7147
o v ®TB-2G DERIEST, &%, 81:393-397,
2006.

Roland, D., Loddenkemper, R., Niehaus, A.:

29

6)

7

8)

9)

—149—

A A/NER s B M, 22 (1), 2011

Evidence-based comparison of commercial
interferon-y release assays for detecting active
TB; A metaanalysis, Chest, 137: 952-968, 2010.
Mk 5 WE A EERT M M AR
H RSB HTIC 81T 5 QuantiFERON® TB-2G
DA% 5 HRE, B/AIFEE 18 127-
136, 2007.

fEk 5, HEWE, \mE 8, B RS
U EEENIBITE 7+ 747200 0®
TB2G KIStk #Er, H/REE, 19: 112-121,
2008.

Sepkowitz, K.A.: How contagious is
tuberculosis ?, CID, 23: 954-962, 1996.

fak 15, BHEFE: AE~O QFTE0EH
& FOBR, &%, 85:21-23, 2010.



Mini-Symposium/New Movement of IGRA
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BRSSO HE L RE. BmRa
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3. MNREWRE L FBEOSVERBRLEZEICEIT T
— 2HiDIGRA B X O TP-10{ll E D e st —

ESL AR RS N B Bk 1B, B &
BETFHSEHRABEL 7> L 28 MO —E, BEEH B2

1. EUBIC

AR, BRI TR RE IS 2 BUEAIR AL
HUTHL, BREERE 2D 5 28803 & OBMhAHH
L BICHEORCEEBH 2T, Z ORI RICH
S T RERE Z1T) S EAGRCEETH S, EIE,
BRI I A & 172 QuantiFERON®TB (LLF,
QFT) ICBIL Ty RIS 2 Silg i RSB & LT
KERMEFFEONTELD, BICAREHERELT
BEOHFHEL ELICRALWEO P L RoTELY, b
bR/ RENRICE D RO VEIRIB I
PWATHILEBWIC, BRICBWTEICHES AT
%% 9 —DDIGRA, T-SPOTe.TB (LAF, T-SPOT) *
IFN-y St @ biomarker Z 88 & L 7= RSB0 H
HIZOWTHRFET-oTE L SMOY Y RY I LT
BIhEFTICHLIER AR ERRE LIZQFT-2G
OFHABEBAZEEL, 3512, T-SPOTS.TBRIP-10
B E L7-REBE OB RIS OVTRIAr L

2. PREMRE U IBHERBHICHTS
QFT-2G DF A L RA

bhvbhid2005FELE [MRQFTHIZES ] BV T,
MREWHRE L-QFT-2GD SIS A M3 & 1T\,
UTotB) 20T LBRAVPHOr Lo,

@ 0 3B Tix Mitogen (PHA) FUIBICX 5 IFN-y #E
HEIRENTNIZDIZQFT2G A [HERT] #2358
H40% L BT B,

QOARIZBOTORBERERN L MR E LRI
BIFTH Y, EFHLHREICHHD S 5890% O BIA 8%
B35, HEEAOSWNRIGIHMSE OIS
e LTERICERTH S,

QX EOFBRIEDS RIS REL, &
He) R 7 HSiv & FHE S N REREES B & 5 RIS

EWMTECEOQFT2G M HBE X IR LA & 25, 3K
PLEDERBE TR EDESE T — 5 LD S h b E#
B (30~50%) & MSEOBMTHELZROI-DIZHL,
O~ 2B CUHRENZRVTESEZEL2MIEED
DT ol TOTEIVAMBENSRE LEE
MG (LTBD) ZEICB WV T QFT-2G YR T
XBREREEFLTWE VT EASRE SR,

3. PMREMRE U EBEBRAZEICHT 5 QFT-2G
B XU T-SPOTC. TB RGN e itked

2007 4E 10 A ~20104E 6 B OB B S b 7
72 ¥ V[ 35 B AR B AR B/ JR BLC QFT-2G %
L7=BD9 5, BAADZVIZREZEOREIESN-H
TT-SPOT b FIRHICEM L, 2 # IGRAHIEH % K
AT Uz, MR RE 2o 1218 Q25#k) <
ZOWFRIIHEHRBIES 8 B Q6Mfk), TERMBH 607
19Bfk), FREREMEI7TH (3KBE), a9 FxBER
BV 48] (5HM4), HEEBRABNEA 125 (284)
Tholz,

ZORR,

DOQFT-2G TlX 0 ETHI35%, 1 BT b #10% D FIH
HEAMZERB L -0ICH L, T-SPOTIZEMBEICL - T
HERTHBIEOHFELEREBO D o7 (Fig. 1)

OKMBIE & B S iz 8 BITId 2 T IGRA Y sE#4
RE-BL77 BFIDH L, 7HEFFICHE, 1 Flddt
IZBath)o

ORIBRENICERERGE MRS RE L2
fERBH G4H) 2R E LT, QFT-2GTIX 0, |
~2 BB E RO LD o DICH L, T-SPOT Tit
C DEMTEE S0, FEMREET20% U EOEE TR
o7 (Fig. 2)o T-SPOTOHMEMAE L6 H
BRI RO R A ARy P IS SEER
R QFT-2G, T-SPOTHSLICHEZBE L 2B THIRY b
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BUICHLTHBICA B WETH o2 (Fig 3)o T/, T-
SPOT DA A% 2 L 7Bl v i I3 R i IS BB Bl
BEZToE 25, BH—BEN, HEVIIHEEE
PANEHENTES CHLE S EFEN

hEPPLIER ST

IS b, T-SPOTH 0% &L MEMNEICE
WT b R 2 BRI TR R e & Bl LT B e D)
Ha3hbd, —HT, T-SPOTOAD BB LS

CREILFE o PR SR TE ST, WICERENS -
TOBLWHEELBFETE R,

2 D BRI R R G o B E RN FUIEDHOF
WEOFELMEIERTLEEDLIC, BEYAZOZL
WNB RS E L T-SPOT DA RIEMFT D LR EE R
B,

o N=44 38 60 47 36

Y Ee6% 125 20115E 12

4, IRENRE LU LBEBEDHICS T 5 QFTHE
FHEERIP-10 TR AIEICE T 3458 ; QFT-3G
B LU T-SPOT Bt & OB

IP-10 (IFN- y -inducible protein-10 kDa ; 544 CXCL10)
I% CXC chemokine family ICJR 3 5 M RIS €A 4 >
T, Y USERRHERICEB L RERI S WERRP S &
N7=Th1 ) ¥ 3R EELFTET2EHE L2 H D, His DR
B L TZORERBFTRMPTE L EBTHI LD
MOENTVEY, BHREIIBWTHEDORBICIELT
MR AR T 5 & L A SN TV 32, 2007 4E L
M, BRESML SREFRIFRNETHET S LIS
Ihmpict EhsP- 102 L 35 2 & TIGRA
ERBRIC, BBV, X0 SBISHSEOF 2 1

o N=44 38 60 47 36

100
100
90 | -
90
04— - — 1 4
0 80 [ positive
V/ 1 1 70' [ equivocal
604+ — — t+— 1 60- [Jnegative
| indeterminate
50

40
30

1-2 3-6 7-12
T-SPOT®.TB

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

% N=4 5 10 11 4

% N=4 5 10 11 4

100 100

VH M- %

O - % [# positive

]

7044 - —— +—— —— — 70 g:uivocal
60l |— — L — b s [JInegative
50+ 30

40+ — 40

30+ — 30

204+ 20

10 10

B : - 0

0 1-2 3-6 7-12 13-yo.
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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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Objective. To evaluate the usefulness of one of IGRAs, QuantiFERON-TB Gold (QFT-G), in human immunodeficiency virus-
(HIV- ) infected patients with various CD4" T cell counts. Methods. The QFT-G assay was performed using QFT-G kits among
107 HIV-infected patients including 9 cases with active tuberculosis (TB). Results. In HIV-infected patients with CD4" > 50/¢L,
QFT-G positive rate for active TB patients was 5/6 (sensitivity = 83%), and that for those without active disease was 1/69 (specificity
= 99%). The frequency of indeterminate QFT-G test was significantly higher in those with CD4" less than 50/uL (P < .0001). At
the same time there was a proportional relationship between CD4" and interferon-gamma response to mitogen (positive control)
in QFT-G test (P = .0001). Conclusions. Our data suggested that QFT-G had high sensitivity and specificity in HIV-infected
populations with CD4" greater than 50/uL. However, QFT-G did not perform well in HIV-positive patients with CD4" less than

50/uL.

1. Introduction

Human immunodeficiency virus (HIV) infection is one of
the greatest risks for developing active tuberculosis (TB)
if HIV-infected individuals are or have been infected with
M. tuberculosis (MTB). The risk for developing TB in HIV
coinfected persons increases approximately 20-to 200-fold
compared with immunocompetent individuals [1]. There-
fore, chemotherapy for HIV-infected persons with latent TB
infection (LTBI) is recommended [1]. Although prevalence
of HIV infection in Japan is low (<0.1), the number of HIV-
infected persons is increasing year by year [2].

In the USA, prophylactic treatment for LTBI has been
strongly recommended for HIV-infected persons who have
an induration of 5mm or greater in the tuberculin skin
test (TST) [3]. Although the TST has been provisionally
proposed as a test for TB infection in HIV-infected subjects
in Japan [4], the validity of the TST in this population has

not been sufficiently evaluated. This is especially the case in
Japan where TST performance is compromised by the past
vaccination with Bacillus Calmette-Guerin (BCG) [5], which
has been widely used in Japan.

In 2005, a new diagnostic test for MTB infection,
QuantiFERON-TB Gold (QFT-G), was approved in Japan.
QFT-G measures T cell responses to Mycobacterium RD1-
specific antigens, which are absent from BCG vaccine
strains and most nontuberculous mycobacteria (NTM) and
thereby is more specific than TST [6]. However, as QFT-G
measures interferon- (IFN- ) gamma production from T cells
responding to the Mycobacterium RD1-specific antigens, it
is likely that the responses in HIV-infected individuals with
lower T cell number would decline. In acknowledgement
of this, both the US Centers for Disease Control and
Prevention (CDC) and the Japanese Society for Tuberculosis
state in their guidelines the necessity for further research
on the use of QFT-G in immunocompromised populations,
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including HIV infected [7, 8]. The CDC guidelines for
opportunistic infections in HIV infected persons, issued in
April 2009, state that IFN-gamma release assays (IGRAs)
such as QFT-G can be used for the diagnosis of LTBI in
this population [9]. Although several reports indicate that
QFT-G had better performance in diagnosing TB infection
in HIV-infected individuals than the TST, sensitivity and
specificity vary depending on the setting [10, 11]. In Japan,
the only published study of QFT-G in HIV-infected reported
a moderate sensitivity of 67% (6/9) in AIDS-TB comorbidity
patients; however the size of the study was insufficient to
address the general applicability of QFT-G in HIV-infected
individuals [12].

In the present study, we have examined the usefulness
of QFT-G to diagnose MTB infection in HIV-infected
individuals as well as comparing the test performance with
that of the TST.

2. Materials and Methods

2.1. Subjects. Inpatients and outpatients of two public gen-
eral hospitals (Tokyo Metropolitan Fuchu Hospital, currently
Tama Medical Center and Komagome Hospital) who were
infected with HIV were enrolled into the study regardless
of antiretroviral therapy (ART) status. HIV-TB comorbidity
was defined as HIV-infected patients with active TB disease.
The active TB diagnosis was confirmed by culture positivity
in 6 cases. Two other cases were clinically diagnosed based
on radiological findings compatible with active TB and
their response to antituberculosis treatment. Still another
case with tuberculous meningitis was diagnosed so by the
elevation of adenosine deaminase in cerebrospinal fluid.

QFT-G tests were performed together with CD4* T cell
count. The clinical history and the demographic data were
obtained from the medical chart. When possible, the TST was
also performed. Healthy subjects who were known to be not
infected with HIV and to have no history of active TB nor
MTB exposure were also enrolled as controls.

This study was approved by the ethics committees of the
two hospitals, and informed consent was obtained from all
subjects.

2.2. Tuberculin Skin Test (TST). For patients who could
revisit their hospital 48 hours after placement for test
reading, the TST was performed using the defined standard
test dose of tuberculin PPD in Japan (Nippon BCG Man-
ufacturing Co. Ltd, Tokyo, Japan), which is equivalent to
2.5 TU of PPD-S [13], injected intradermally into the volar
aspect of the forearm. Transverse induration and erythema
diameters were measured 48 to 72 hours later and recorded
by trained healthcare workers. Individuals performing and
reading the TST were blinded to the QFT-G test results.
Induration of 5mm or greater was interpreted as positive,
following the cutoff recommended by the CDC for HIV-
positive individuals.

2.3. QuantiFERON-TB Gold (QFT). The QFT-G assay was
performed using QFT-G kits (Cellestis Limited, Carnegie,
Australia) according to the manufacturer’s instructions. All
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blood samples were stimulated with Mycobacterium-specific
antigens within 8 hours of collection. For those subjects
who were tested also with the TST, blood collection was
done prior to or simultaneously with the QFT-G test. QFT-
G results were interpreted according to CDC guidelines [8].
IFN-gamma responses to either ESAT-6 and/or CFP-10 that
were greater than or equal to 0.35 IU/mL above the value for
the respective Nil control were interpreted as positive. If a
person’s response (corrected for the Nil control) was less than
0.35TU/mL for both TB-specific antigens and their response
to the mitogen-positive control was above 0.5 IU/mL, they
were considered test negative. If the Nil-corrected IFN-
gamma response for an individual was less than 0.35IU/mL
for the antigens and less than 0.51U/mL for the mitogen-
positive control, an indeterminate result was recorded. As per
the Japanese interpretation criteria of QFT, a further possible
result for QFT-G, “doubtful positive”, was recorded if the
subject’s response to ESAT-6 and/or CFP-10 was between
0.1 and 0.35IU/mL and the mitogen response greater than
0.5IU/mL [14].

2.4. Data Analysis. The relationship between the QFT-G
results or TST results in association with CD4* T cell
count in each patient was analyzed. CD4" T cell count was
classified in four categories: less than 50/uL, between 50 and
199/uL, between 200 and 499/pL, and 500/l and more.
QFT-G results were entered into Excel 2003 (Microsoft,
Redmond, WA) and transferred to SPSS version 11.0] (SPSS,
Inc. Chicago, IL) for statistical analysis. Chi-squared test
or Fisher’s exact test was used to test the comparison of
proportions, and Kruskal-Wallis test was used for testing
correlation between IFN-y response to the mitogen and the
CD4* T cell count level.

3. Results

3.1. Characteristics of Patients. A total of 107 cases including
103 Japanese and 4 Thai were enrolled during the study
period (Table 1). The majority of the patients were males
(92.5%), with a mean age of 46 years (range: 23-75),
and mean =+ standard deviation of CD4" T cell count was
215+ 217/uL (range: 4-934). Fifty-one patients were treated
with ART, of whom only one patient had the CD4* T cell
count below 50. Ninety-eight subjects did not have active TB
disease while 2 of these had chest X-ray finding compatible
with old TB, and one subject had M. kansasii disease. There
were 9 subjects with active TB, including one newly infected
case who had recent contact with an infectious patient.

CD4" T cell counts were distributed as shown in Table 1
in patients with or without active TB. The mean cell count
tended to be lower for those with TB than those without TB.

There were 29 healthcare workers (male: 13.8%) with a
mean age of 42 years (range: 23-67), recruited as control
subjects into the study, and the QFT-G assay was performed
for all. They were all negative in the QFT-G assay.

3.2. TST in HIV-Infected Patients. Because many of the
subjects enrolled into the study were outpatients, they could
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