Kekkaku Vol. 86, No. 12:983-1003, 2011

983

FEOEMEI=ZVERY I L

. IGRA ®Fr L\ E B

R UEH B2

R

¥ —7—X ! QFT-3G, T-SPOT.TB, IGRA, &M, RIEILL

YURVADN
1. IGRAs IZBIT 2 FE & 512122V T
B — R (A R AT B S ge )

2. HIVIEZE R A 71 A N EES O REN1E -
[ZB\V TIGRAs (Interferon-y Release Assays) % &0
EHTHHTHH,?

FEH B GRERL L R A TRE L 5 —)

3. R ERG L L7 K OB WIS BIEGSS I T
2 T D IGRA 3 X O'IP-10 & D He it

ik A5 (EIS7E BEAs v Ok be)

4. TR % BT T-SPOT.TB I & % #i B & 55 I
B R R T

GRS (I EREFKSS)

5. HAR A genetic background & IGRA
REIE (ENVLEGEZERT N~ & Y Ritse & >~
5 —)

PR DB WL TH LY XV o) v st
(V) OF R, FICRREORTHREORREELZ DD
% W7 5A 3 Interferon-gamma Release Assays (IGRA) 2%
FBENMI0ERDICARD, HEZEGE  0kEiHE
WCBIFBHEBMEEDTA FT A4 BT, TOMEHN
RSN TD, BAEIGRAICIE, HARTHRREINT
WAL EMEHVSZ 4+ 747280 Y°TBIT—VF (il
R QFT-3G, #§4} T i3 QuantiFERON®TB Gold In-Tube &
iEh ) &, HRIZBWTRAKRTD 2 HEAM I H.
Bik% Hv: % T-SPOT®.TB (T-SPOT) %% 1), Mi#ILIC
FERZ W SEPURIC X 0 JI S M7 B AE TR A & AR &
1 % Interferon-gamma (IFN- ) %5 L& L THiZ &G
EBWiT 5. LaL, SHIZIGRADHEHAILE > Tw

=T, MFFSNEREFEIBEZ K HLDO0HFET
Hbo FFIZ, WD) A2 ERBTH B HIVELSE, SN
BEF OGBS LR RL/NRIZB T 5 IGRA DZWRE
WL CREELKRFRETH Y, —BLMHEED
e DS g7 b F 72, QFT-3GIZD W T, LLEio
QFT-2G & ) Bk - @RS EA LT D — A
BELROENTRBY, IAPFEELRICE2b00, &
VIO ERIZ X 5 D O EUTH S 22T 5 LB
HrrEIONDL, ) —DONDIGRATH 5 T-SPOT I,
% QIR L ) QFTIRAE L ) D KBNS <, /MR
REIHF BT O BRI QFTMA L ) b #
NTVLEREINTBY, AT SPOTHMADISH &
L CTHARR RSO ME DN OME L EH SN Z & d
HY, SHHRTLRBAIEONLZbDLEEDNS, &
512, BBIKOIGRAZ LR T 2RAA L L INTED,
IFN- y & [AIEIZIP-10 &2 M 5E Ll # 2 48 & M FI T3 %
CEWEIVBENEATLEVIMES L INT WS,
) LRIIZBWT, KIZVYRYTLATIESHED
SeETJ5Z, IGRATRZEDBLK - BN, BLUOSHOK
MEEIZDWTO THEHZ W72 nwis,

N3 B AR T B s ST oA 10— FEOE AR IS
&, IGRADEH, i EoEEN, BXUOQFT-3G &
T-SPOT DFFSLJE % ik L 3 L IC w2/ LT
WA T EERRE LTV W, WITER .S B G R
vy —OBEHWEAE, HIV ERER AT a4 PRk
FAFZ SO GERE FICBWTH QFTREIZHHTH
52 L ERRIERT DHMEE VI T B SR Bk
#B99 B D fi k5 Je A 121k, ANBIZB I S QFT-3G & T-
SPOT D L%, B L U TP-10EDAH IOV THE %
W72 wieo NIGERFRY o /MEE e A121%, T-SPOT

VARG IR AR T B RIS, 2 SRS ZE T >
L Vg v 8 — R

MAE  RMBZ, AWM FEAREE TS, T
204-8533 LUARIEMHTIAR I3 —1-24

(E-mail: harada@jata.or.jp)

(Received 10 Sep. 2011)



984

WAL % MR DA R IR U 72455, F ok
LIRFUCOWTHIE W 272\, BN EGSENIZEi N ~
T VG v 7 — O RBTEACIE, HLA ORI X
o TR PS5 5 RIEISEORED 2 5
N3 o N B S Y A A A

iR 5865 127 2011412 H

LRI =Y YRY Y ATIE, IGRA DR LR 454
DI LVERICOWTREN, L L, JEREAHRS
NTWBZENs, EHRDILHEICE L L DG D
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INF CREBEES NS LTlibhTwizy Ny
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% OEHBENZBWTHHI N TS, HARIZBWT
b, IGRASOD—D2THbH7 + 7514720 °TB (QFT)
MDA S, FEBRINEED SNTwb, QFTHA
&, BMERZOTA BT 4 R ERGHRPICBT S
KEBOTA R4 V2B TRBINCEET S X912
IR XN THB YL, SR QFTHA % L TId H AR
SR Y 2k ) rRRICH L EEZONS, B
£, QFTMAIXQFT 2GS H 3 THD 7 +
T4 720 Y°TBIT—)V F (QFT-3G) 28 Y Frb - T
VAR, BAROELY i X o TEIE LW ERE S
BOHELDHDLIENGoTE. 72, )20
IGRAs Hi#: T & % T-SPOT®.TB (T-SPOT) AL} 1§k
Wiakdk e LCHARTRAINLZWRER I EZEZ SRS -
B, K TIld F 9 IGRAsMA DI % 38, KIZQFT-
3GITBITHRRDEFHEN, 2 HIZHARIZBWTT-
SPOT M A DHF R EE DG 21T 5 72D THET %0

IGRAS HRE DR

IGRAs (HARFET, MZEHERNA vy —T 20 -
H < EEERE) L%, FEORGEEZIF - b oI,

H B OITRE BRI FALERIS, FEEICHERN R 5 o3
2 (ESAT-6 & CFP-10 1% QFT-3G & T-SPOT DT & (2 i
N, TBT.7I X QFT-3G DA T N Tw3) P % 20
RERT AT AR S, PSRRI TR 2> & A UL S
54 v —=7xua -y (IFN-y) ZilE LRG3
Wi 2 hEETH b, %< DETHKEZNTWSIGRAS
EIIEN 2 RSN, QFT-3G & T-SPOT O 2 ffiH
(Table 1) 2%, WEDOKGUITH & b (PR
WA SNZIFN-y Z R & LTWwb, LA L, QFT-
3G & T-SPOT &, IFN-y Z#li3 % /573 5, QFT-
3G T3, BUERIER S MAEHIZEA SN2 IFN-y B %
ELISAIZX V28T % (Fig. 1)o — /7, T-SPOT (X5
F TP\ IEN- o % BEA 3 2 YU AR B0 TR o fE 5 %
ELISPOT#12 X D &EHllT % (Fig. 2) MRAIZENZh
FEBAIH 1, $RILD 5573 F T ORI QFT-3G A3 4RI
H16 IR LI, T-SPOT TId 2 HILLINTH b, T-H
IZIZQFT-3G £ W T-SPOT DI ) &L W JHMETH 5o —
F, BB O IFN-y OMHIE T-SPOT D13 9 23 & 1) filj
THbo, WHEOWRILBIIHS CMEINTEY, £h
LEMEGLIZATTF Y Y AIZX B E, EEIZT-SPOT
AMENTE ) R IL QFT-3GMENL T W BYY, F 72,
VI & AR IZ IGRAs M b AR 0 9% IS % i L T HE
KRG MM T 2 HETH 5720, MEMEREIAEROR
WIRBIZEAESNLZE MO TV S 2S, KNI
QFT-3G &£ 1 3 T-SPOT DI ) DEHE 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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B HEAL NI,

IGRAs DI K OFfIZ, MiED %\ Iid FAY M AL B D
FEBIZH W SN TV B HPURABCGRIZE A ED
IR VEPTB B AFTE L e\ 2 &5 5, BCG BEBRE4E
2B BHFREDSY FUHRIEFIENTNE I ETH
B9 BIEDY L VENTEY, THRET1ED
RIMTHEA, ERETEEIHONL, S5, YR
IR T A5 —HELLVEVIFEL LD, DX

Stage 1: Blood culture and harvest of plasma

o @ 6

1 m/ 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

985

12, IGRASHAEIZ Y KD DV OO EK &5 5%
Wk L7 ThorLEF R D, 2D X9 ICIGRAs Hid:
BYREDIIERTWE DD, —H 2% M & &
BV, WEREEFRUEICE DS & 72 vosEk
POHEASNDLIFN-y ZWET 5720, RKETHERS X
I NRRDOTLY IOV TH 5, R
O A AT bR W EIE L WREISE SRR
WAL DY, BRI ORR, BB SER ARG

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;1fl?tlgd
22_190ye?“8: 41“” blood 6 m/ Separated
= som _ S PBMCs
Dilute 2-fold by Ficoll 3 m/
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 el Z %, IGRASHEZFNT 2bhvbh
BIFICHTRETHSH ). SOHITREREZHWT 59
2T, GBI & RIS RO X BNETE 2w
L, BIURHBEEORNZHETLI L TERNE
V) IGRASHREE D IR MEZ 5 R 5 2 S L ASEETH
59 INHLORXFNCIE, MOBRERRLHATTR,
%\ LB E DRSS DTG E A b S 7oA 1 7 HIRT A
VLGB EHWRIREZLETH S,

QFT-3GHREDNHRICEEZ RIFITHF

HUE, BB 212 B W C QFT-3G AT A RE A 1 | i
HENTWBD, QFT-2G IR LR DB TR, HE
PRI ERA LT L e ONG, ZOERD
=2, QFT3GDERIEN LHA L TWEL I EHEEITH
NBHTHAH. bNONDQFT-2G & QFT-3G DM:fg %
g U 72 B R AR ER O k5 BT, HETAYIC QFT-3G O RS
MQFT2GDZN LY H LA LTBY, MWmhmELICH
BRETHDH I EARENTWVBY, QFT-3G DEED
ALERE LT, WSODPDWRELEZ NS,
FIFHE I, QFT-2G I % 7o 728 72 7o A% W 4 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 i
DEVIE) 2R L LTHWT W25, QFT-3G TIE 3
DOPUEH 1 ROFMEICEA SN TS0, £h
ZNOTHEHRIZ & 0 A NI IFN-y DR %2 R &
LHIWrS 5. 20720, 4 OHEICR LISV G S
ST A TH, QFT2G TR, HoWITHERAL S
NTwzb O2%, QFT-3G TILHI B Rt L 7 b &
EALA LT HEED FoE2 55, 72, QFT-
2GTREFE L — M XA ETH 7295, bh
b7 L — b &I QFT-3G B HIRIMA & Fknix%
DOF 2 —TIEET LT CTREN LA T A L&
BLTBY, 2O L DQFT3GOKE LHO—H L%
A TW5,

L2 L—HTld, BED LA TIEEH KL,
Btk 0 ) B R DG A M O IE & LM L 2 WA
bHY, TOLIRFEREHS2ICTLILIEIRETH

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/m{)
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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%o HEIZ20114F 6 A @ HARERT O QFT A il 56 313,
REBWHERZI L TWD, QFTMARBEINLE L &
HZREGERO—DELTEZSNLDIL, FINLBEDOHF
M5 OEIRIC & 2 5 MR OME~DFRATH % (Table
2)o BFQFT-3GHRIME DI Y ik, R FIZsHH, »
HZ0IZ10MHBLCIRSE & ENTniz2s, ToikY KT
IHAR D RAEIREE AT W& BRI SRS R D B S
VIR U IRAR F A0 72 IEN-  BEZE 2 335 2 5
HEZ BT EDHIM L7, ZORE, RINFEOIRY T
W25, ZNETOMLVIRY HH 50> YIRS L H I
EHEINLD, BERIIFICERENEATLIZENEZLS
N5 L6, MARORIRE & FRINE DI Hi2iE T
SRRESLETH S ).

ROFERE LT, BRBORME %@ 00l L 7-ko
S BEF] FAZERATE T A MR FRIE K 55 D ELISA 7' L — b~
DR/ATH Do QFT-3CGD Y A F A TIE, IMEEERIC
PRI &2 303 5 & RIS X 0 ISE & BRI 702570 B
TE, ¥EHOMSERINAQFT-2G £ ) BT > T
HZELRHDO—DOTHb, LMLLELAEIIC b
b BEA FICERAF 9 5 MG K 53 25 ELISA 7
L—F~NRBATAHZEIZED, ELISADREERIZEW
THERWRROIRI LI EZ /AL, ZOBERHE
LC, MskiEmsicidAafigradEsncesy, Thns
ELISA 7L — FNIZ BT 5 2 B O e s DI 7 L
— MIHFEL, T — MRS E DML — IS L
FTETHY, TNTHOWE TN 2 &Ml fE ~
DEFEVMILL VB SE ZL12X D, IFN-y L1135
BROBWRBEEISTRONEZEIZHEEELZLND,
FBIS, BN MR R % a3 5 2 Lick by, B
HENDIFN-y EIME T 52 LD RBOOLND I D5
(Table 3, Fig.3), ML ZzM8EMefk, SFICRHmo X
NI E AR T BN S 238, sk
EIR M ERE LTV A WREES +E 2 5h 5
ZEMB, Vo 2 AIKIIT 2 — 72 dE & [ L 72
BICHBELTHZ LD EIDLENS,

ZFOMOEBERN & LTI, RNEOMENH 5, B

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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HEICIC X B &, FRIMEAT0.8 2 5 1.2 mi O #HiPH THE R 23
RYUTHHLEINTVD, TlE, TOHPHZENT S L
EDE ) BREREPELSNLDTH S ) he Db,
B ANETIED B DRI E 2L S|, FiiERcB %
IFN-y DA R 2 MR L 7oA R, MRED S =5 L
AT 9 2 KIS E, SR E O T 1L IFN-
PEATEDS A3 5 IS 2 & 3B E 7z (Fig. 4) o
Mo T, F—HMETH o THIRIME AL 2 #EPH %2 %
L 723 5 3R RAEE) § 5 720, BRIMEIIE T % 0E
BOLETH 5,

E 51T, QFT-3GIZ I NS LUAMI G EPARLEI
PEFREGATVD D, HEkED L 2RET 5
MBWMEEINTVDEY, 20X REEREKDGRE
INEDEEI LD b DD, HDWITY AT A PRICHE
BB ONBURTIIARETH 52, 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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W Vigorous
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0.5
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IEN- y production (IU/m/)
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Blood volume (m/)
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SZHEELMPETH 7202 NI T 2 LEDVDH 5
EEZOLND,

T-SPOTHREDIFEE

3 9 —DODIGRAs Td % T-SPOT &, BFEH ARIZB W
TIEBWRIE L U CRKATDH 575, BCKTIZQFT &
BRI L L CORESAL HWSERTWw A,
FAZD BRI L A, EEIZQFTHRAE L Y HnI LA
FTF) VALY RENTW ST, FRRE I
ICQFTHRAEDIZ) HT-SPOT L ) bEVWE SN TEHED,
bhvbhd iAo HREE LTWw5a% Larl, 20
L9 BRGSO R R 2 MG 5 720 O3t Gk
MloBINE, HEEZEY O [Hx k] 2EEL %
WO WEETH Y, FHISE EEICB W TIHER B OIS
D% OWBFEERIBRYBZ D E TN TS E
T&BWV, TORIZOWT, bbb 1ok g
DIV R BZXTEDLNEDREISENL, HERIZBW
T T-SPOT & QFT-3G DHF R EEA IR L7z £ O
F, T-SPOT & QFT-3G IZHARIZBIF B HERB L v,
WhBLTL— =V EERELRVEEIIEE O
99.1% &\ ) EHREZ LD Z EAREI N, 272 L,
H R 2 IR L 723 &1%, T-SPOT D FF R 12284k
WS, QFT-3G DAFRE1X86.5% ITIK T34 2 L3
b7z (Table 4)o TN O DRERIE, MERELHEICE
7% T-SPOT DAFREEIZIFEHITH I L 2RIB LTS
LEZOLND,

IGRAs D& 1%

QFT AL, QFT-2GHATE L CTHRMI 2005 4F 12 F85¢ &
NPk 6 FELL LM L, BETIZZOGRMKRAETH S
QFT3G Ml ENBIZE > TWwb, T-SPOT b FF¥k H
RIZBWTKRRINL TR T5% 2 51, T-SPOT

Variations of IFN-y when IFN-y in 1 m/ 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 (m/)

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
QFT-3G! Negative 0 96 96
Total 0 110 111
Cut-off:

1. 0.1 IU/m{ below: negative, From 0.1 IU/m/ to 0.35 IU/m/: border

More than 0.35 IU/m/: positive

2. Less than 4 SFC: negative, 5—7 SFC: border, More than 8 SFC: positive

X QFTHMAEAAHE L T2 HEMITB VT Bkt
BRTVWAIERHONTVAZ NS, KAESHIE
WRIRYBIIS L ) —~EAET LD DEEZONS, L
ML, — I TR IGRASHRAR LY I & B LRI L,
ZOBWHENT BRI TV REWE D S 455 & H
bNDo IGRAs TG IR Y DOFBWIIHTT % 54
T 205, YD SEEICR D FTOMM, & 5\vIdEE
RV BT TR, REIHIE 2B 2 SO, L)
WCORGHES, ST NEMEHRED L ST
Who BRIZ, REREYE LA OREISE OGS LD
HENILEET 2WHEEDZEZ SN TWED, TOmID
WTOFHTZIZE AL EIN TV RVORBIRTH S, F
72, QFT-3GARAILFR N O WA & FR M R R 1M D3R 0
Jiy &5 VITRIMRAEO R IRES, TEIT &I LN
% a Dbz, RNBBIIBNTIIRLTI—F -7 L
YR =R EIIE AT, SHRAUENPHIES N
%o
B hHIC

IGRAs A 1L, 4% HARDKEATHRIZE » TURHDPB
Wik e LCEMNIT SN T W B 720, TR %
BoOND L) ICHHEMD FABEEEMS XY — B
NTBUENDHDLERDbND, T2, MEKFEOAN 2
HIZOWT L 5% E 5% LD MERIE N5,

X ik

1) WBEREAREM TS | QOEESGEE D Rt o
ik B Z W O F5l & & Z O FH224E S ET .
2010.

2) HAMBMFRTERS | BRI ARG
122V #%. 20105 85 : 477-481.

3) Pai M, Zwerling A, Menzies D: Systematic review: T-cell-
based assays for the diagnosis of latent tuberculosis infec-
tion: an update. Ann Intern Med. 2008 ; 149 : 177-184.

4) Diel R, Loddenkemper R, Nienhaus A: Evidence-based
comparison of commercial interferon-gamma release assays
for detecting active TB: a metaanalysis. Chest. 2010 ; 137 :
952-968.

5) Lange C, Mori T: Advances in the diagnosis of tuberculo-
sis. Respirology. 2010 ; 15 : 220-240.

6) 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.

7) HARE =3 =V —HAEHA— 2= [ hitp://www.
beg.gr.jp/qftgold/index.html

8 ) Schablon A, Harling M, Diel R, et al.: Serial testing with an
interferon-y release assay in German healthcare workers.
GMS Krankenhhyg Interdiszip. 2010 ; 5 : pii : Doc05.

9) Higuchi K, Kawabe Y, Mitarai S, et al.: Comparison of
performance in two diagnostic methods for tuberculosis
infection. Med Microbiol Immunol. 2009 ; 198 : 33—-37.

2. HIVEREX X704 FIRABEEFDREISEEICH LV TIGRAS
(Interferon- y Release Assays) ZE DL S ICFIAT 2 H ?

HU S BER A R v v — IRt TR ]

U &I

HIV &S, NTENEHE, A7 04 FEREIMHIZE
MR 7 ERAZFEIRONA ) 27 BAEDPSFERZB; <
7201218, BB TRBEER 2B L, TR
it (LTBD) 2T I L ARIEHEZ BN L, &<

(2, HIVIEGH I L Cid, WHOIE 3 D0 ‘T'siklg D
— & L CIsoniazid preventive therapy & $&"8 L T\ %,
L2 L, ®ENSSEECTIELTBIZKHOY — Vv Th %
Interferon-y release assays (IGRAs) %, Atk Sezrknt
KTODIIEDORIEAKT T RIS H 5, Thbb,
ARG LT T H AR EARE & % 5 1 HEME
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BH %,

IENEESE L CTHORMEBNNCB IS+ T4 7210
> (QFT) OFMMEIZRBEERMEEL MK THE LTS
W23 H B A3, RIENETIE EICB I HHF9E T fRElE
A8 T D E O 72 HETC DRI Y ¥/ SBRER A T &
EAME T 5 L HE SN TWBEYY, $72, QFT DllEN
A 5 b M S A R 1L QFT O SR I3 % K AF§
LEZOND, L2, QFT OPBWitak% fiEhtiss
DPHRHALRLTRE & OIS S MG L2 134 2w,

M ® 1

IGRAs #HIZB3 2 KECDC# A4 K54~ (2010) 12
BWTIE, GEREEEICBI2F— 23T REN &
LS TV 5 2%, HIVIEGHE O H ARG ¥ PG %S
M4 2KkEHNA K54 TR, LTBIOZ WD 72012
IGRAs £ 721V RV ) Y 9ilis 5 2 & LRtk L
TWhY,

HH DL, HIVEEGE 10760 (5 B AERE R G O
GBI AR IZ OB AR+ T4 721 V0
TB-2G (LLF QFT-2G) MADZ Wikt %, & < 12CD4
Btk v 282k (CD4) i H LTHRE L7z,

FEANZEE DA E L@ 2 SRS 2w,
CD4+50/pL VL EORETIEHAZ RS 6 Bl 5 1T QFT-2G
Bk (ESAT-6 F 7213 CFP-102%0.35 TU/mL LA |) TR
1383%, HFHIEEII% T -7z, CD4A™ 50 A DFETIHH]
SEAFEBIDS50/u LU OB L I L THEICE o7z (p
<0.0001)s F 7z, CD4* %3500 A Tl Fmka >~ b o —
WM T A4 7 —7 280 ¥y DS CD4 3 72
WIZEXDIKT LTz (p=0.0001), HIVEGHIZH
WTCD4T 2550 DL k72 51X QFT DREEE - SRR IE s v &
W2 B0, FNTHHIVIEEHEIIBVWTIES vy —7 =
Oy ORUBEMPMET 55 MICIEFEEITRETHS 9,

kB, WKL S L HIVEREEICBT 5
QFT-2G DFERIZOWVTILEHE O O 2 Z D TEHNT
INFETIRKOWME (Table) )~ 7HH 1, BrtkzEidse~
77% T 5% o

W % 2

20104FICQFT-2G o7 L7z 4+ YT 4 720 @
TB I— )V F (LLF QFT-3G) 2 & 2 58W BE OBk
J&BE I QFT-2G D 83.0% & B L T92.6% & M\ 2 &A%
B SN TV B,

WigE 2 T, REENEESTE 32 % X R IZ QFT-3G 1T & % &
¥ OWFEM AL IR YE (LTBD) FER ORI DWW T
Weid 9 % 720102, BERMIIZIGBIPERE & Bl s v
WEHITH L CQFT-3G M %2 47> 72, 7272L, LTBI
fife 5€ @ gold standard (X 72\ T &, QFT-3G A% 0 %2
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Table Results of QuantiFERON®-TB Gold (QFT-2G)
among active TB patients with HIV infection in Japan

Study Nationzﬁl)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 B T v ) BRE SNTZHETTH 5o

(1) FHi

ST HIV &G H 426 (B /4 3461/ 8 51, FH4EH
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SEIRE R E 278 (B4 0 9 B/ 184, PR
61E15%) D3 N—TThH b, fHERIFTA LI
Batk, FEfRE, B, e e 5L 7,

(2) HH

OHIV &Y © BRI IEEBERS L 2 S hTwn
T \WEH 2P TIEQFT-3GHAE DM, FuikElix 261 (5
%), FIERE GEbth) lix2f (5%), HERTIE2
Bl (5%) ThHolzo Bithd 2 VIZHERFO 4619 b
3H1ILEE: D QFTHA (QFT-2G) IZRE:TH » 720 4 B,
WiAEA% F 72X LTBIOEEEZ H3 56083 Bl EhC
W72 hS, QFT-3GIETRTREETH - 720 KitkFEh 3 1
2BV, QFT-3GIIEETH - 720

@FEMEE RIS LB SN Cnk
W 15 B QFT-3G MRAE % 4T » 72 4, B PEslik 3 61
(20%), PR ekt sl 36 20%), HEAT
X OBITH o720 HBFEMIBITB T, 2 #iQFT-
3GHE, 1PN ERE (8RR Th o7z

@I BRI TIZBE) v~ F AR D
%< 12081 (44%) T, A57aA4 Fix256) (93%) 1235,
1B (41%) WAV bLdt—1+%, 116 419%) 2%
DD SEIEIHIF AT 5 STz,

BRI IR BN A A & B S T v 5 27
2 QFT-3G M % 1T o 724k, BtEsliE 260 (7%), H
R GERYE) BliE 26 (7%), WEATIE 4460 (15
%) TdHoTze FEBIEH 2 BB VT, 16113 QFT-3G
Balk, 1 BENTHERE (BB Th o7z,

KR Y > 7 SERELAS 500 A TP >~ b o — Ul
bR DT LTWwAdY (Fig), U ¥ /3EkE e Btka v
b — AT L A L e W BIAEAE L 72,

(3) &%

OHIV &Y © 40l D QFT-3G AL TI&, H#F 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)
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BE LTHEFICENTH 5,
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VLR CIIBEOESET— 5 LD HEE SN DR
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2007 4£ 10 H ~20104F 6 A O MICHEBE G 5t b vz
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BBl 4 (SHRR), EEBRALE B 26 (12 44)
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ZDRER,

D QFT-2G Tl 0 & THI35%, 1% T D 10% DO FIH
HEAW AR L720ITK L, T-SPOTIZERHEICE - T
HEATHHEDOH B =R 2 B0 - 72 (Fig. Do

QFEBIIE & B W S 7z 8 BTl 2 oD IGRA I 5E
RB—F L7z BBIoH B, 762 IR, 1 B3t
WZREE) o

ORI FRIEMN IR AR MR A B 3T 4 L 723
il S H 3440 #xtg e LT, QFT-2G Tl 0%, 1
~ 2RI % FRD B Ar o 7 DI L, T-SPOT Tl
C DIERTE R E o, KAEWTET20% DL OB TR B
7 (Fig. 2)o T-SPOTD AN Btk %E 2L 726ICH
U % A% T R PRI i A R v b B REAE TEAE 1
% QFT-2G, T-SPOT AL/ A E L 2BITORR Y
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B LTHERIALZWRTH -2 (Fig. 3). £72, T-
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RN E o 2B SN TE 5, IR ENE -
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FEQAMZEE BT AL L B2, BV AZDZL
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b

Wi 86 125 20114E 121

4, NRERRE L /- ERBEZMICH T 5 QFTHRE
FB EFPRIP-10EERIE ICEAY 3#%51 ; QFT-3G
B LU T-SPOT RSt & D &tk ES

IP-10 (IFN-y -inducible protein-10 kDa ; %l 4 CXCL10)
1% CXC chemokine family {2 &3 5 M KREMWE T EH A ~
T, V) USERRLHERIZHEBL L SIE R IR IR S
N7=Th1 Y Y3 ERkEZEMFLETHHE 2 H D, s D
U L CEORERITRMAPTL {RBIHT 52 L8
MHENTVDD, HBERGIZBWTH ZORHEIIE LT
MARED T 5 2 LA ST 252, 2007 4F DL
R, BMeE 4 2 AR AR R PUEOR CRI S 5 2 &I
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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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AL, RANDHDHVIZREE OFREHI S N6 % 551
QFT-3G, T-SPOT 2%, QFT-3G #&4% w45 S prsUfl g -
B EETOIP-10Z ELISABIC X D Z2BMEL, 2
FEDIGRA 3 & UTIP-10 12DV 2 B Wi iz o w
THBME 21T > 720 BETHR L Lo 72Bi34761 (71
Mefk) <, ZOWNFUTKEIIER 4 1 (8 Mefk), FKiE
B 2361 35Hfk), JEREHAME 136 (Q0Hik),
Iy RPIGEEH 36 (4 8K) , /LRI B 1961 4 61 (4
Witk) Tho7zo B, IP-1012 DWW TIZEEPUF R IS
OB EhzmroltEay ba—Lo1P-10 & U
A B ORREE L, #WEoREHBY I > T 455 ng/
ml % cut-off B IZF%E L TGO F % e L 72

Z DGR,
OBtz » ba—)v (PHA) FIFCHE S TP-10 U &I

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
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®409+8.0 4
g g FPREESE

Household contact ~ Household contact
case T-SPOT (+)/  case T-SPOT (+)/
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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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IP-1013 26T Bkl 22 L7 (Table)o

LENHL L 5T,
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ENBIP-10DEHEZ L L2 Egerpria sl i &
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INDITEL RIFAMERELZ AL TWD I L HifFs

N7zo —7HT, T-SPOT & AFRICHERE TS > T 51

REMED METE T, HMBEFIA S OFREDOH I T

ZBHR Y ) A7 BZ LN E MR E LS RED

Wi b LETH 5,

5. ¥&®

WO REM AR, MR CTHBHEEIT o 72/NE
B % % 412 QFT, T-SPOT, QFTHMifk Lifrh o 1P-10 & &
MBI L, TNENORISHEEZ L7z, Z Ok
B, FIERITIE 3 FHOBWILECTHERROMEE RO 7
o728, Y A 7 OB HIRe 3 v RBIREITIE
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X ik

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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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 IGRA’s 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.ruberculosis. 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®.7B 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.

Key words : QFT-3G, T-SPOT.TB, IGRA, Application,

Immune response

'The Research Institute of Tuberculosis, Japan Anti-Tubercu-
losis Association, >Department of Mycobacteriology, National

Institute of Infectious Diseases

Correspondence to: Nobuyuki Harada, The Research Institute
of Tuberculosis, Japan Anti-Tuberculosis Association, 3—1—
24, Matsuyama, Kiyose-shi, Tokyo 204—8533 Japan.
(E-mail: harada@jata.or.jp)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 72
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 72
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




