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Step 2: Measurement of IFN- y
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Fig.2 Responses to ESAT-6 and CFP-10 for 118 culture-positive patients with tuberculosis (TB),
and 213 subjects with a low risk for TB exposure. For ESAT-6/CFP-10, the data for the antigen
(ESAT-6 or CFP-10) giving the highest response is shown. The dashed line represents the cut-off

of 0.35 IU/m! for IFN-y.
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Table QFT positivity among close contacts and less close contact, cut-off =0.35

Close contacts Less close contacts Comparison*
Tested Positive (%) Tested Positive (%) OR p-value
ESAT-6 12 36.4 1 24 24.0 0.000
CFP-10 33 9 27.3 42 3 7.1 4.9 0.041
Either 15 45.5 3 7.1 12.8 0.000

*OR: Odds ratio. P-values are based on Chi-square test with Yates correction.
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DGR AFTE 684 (F80RK) TIX26.5% T, v RKIGH
LE SN BRI L ) 2k hED o7

U EOBEFI»HERREEREIET L, BCGHEME
HERLTVAREDBATIE, ZBEYRIEEEDT
YRIEDORE SO BREE MK 5 D3HER Z L 2%
WeEZbhb, SHRIZEBREEEOEANKE (Fig. 2)
IZiE, QFTREMTHNIIRBBEL L, QFTHMTHN
WEXBBEEOFEIIG L THEBY 5, KICEHRZHE
(Fig. 3) [T EZEPIRIE, —HRRRICHrPD LT —E
EWMBIZQFTZREL, X—ZXAF4 v %2boTHBL I
EAEIDOND, BWEFRBOBMBEETIRAIAHEE
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No TB Finding

Old TB Shadow

History TB
treatment

Chemoprophylaxis

Fig.2 Use of QFT at the employment of healthcare workers

Previously QFT(—) high risk individual

Negative

A

Active TB ‘No Active TB

Follow-up v
& Re-test Chemotherapy

Positive

Chemoprophylaxis

Fig. 3 Actions on high risk individuals with previously negative QFT
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VA7 DB BHETIEQFTOR—R 5 4 VEHEHE
DHEWZQFT2 LML, BURBRETHOHNIEIREDELE
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WIRCTHEBT 2, ZhiEE IZRIE D QFTRED
LEEOREOMICERRELLEZONS,
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VYRFERD[E 6 IRBHRILZFHOERKICOW
TJoDdT, FIZIFBIEREATu, FE(1HIC
10mgl ko7 L F=vo v Lt R%R) okS5% 14 A
PDPEFELTW254E, BYUMEY) 7~ F%TINF«
FERZHAVEFENE, HRREECHIBEREDD
HETIZY RIBREOMRD Y IZQFTZ AV, BRI
BEEFBFEZ NS, 2751, BICHIRRE I HIH
SRTVBEEICIE, BERETHoTORNLERBI L
BHEDTEETRETH D, FLHVHEKREDEE
CHRHBICHAELEZONEDT, {LETFRHHDMERE X
NBBHELEL B OENQFTREDZ L b H 5,

FRAMLRER

QFTDO A X, BCGHREOREB L T TICRE%
ZHTE, 1 HOEM (Z2) THENFBHEDLMY, &
DBELITRAABIELTHD, TNHDZ LIZXYNRED
PHhLBEGICEREEESHL, {LETFH~NEL LA
BiCholob vz b, MERIE, HMmEI2EEBEIAIIC
RERBEASLET, BELOBHEICE S T TORBRE
fetf, REELOETH S, T//MRTRIRNES % &
HizEER, BRETIBEREYSICEVEESL
BRI R VBECEDRH L. SHIIZDRE
HBER LTI, HHEHISRORPTL, Faked
ATRETEDZENDLETH 5,
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QFT WL OIDBRT REMERD H 5, B
REWICIB VW THRANEYD 5, SHEMERY, BRI
HEODBEANKBLENEDS, N1 )X 7BOLETFHC
Awvbh, EHIANRPNEROEHRYS, SkEH
BZOAFRSLEREZICHDICA SN A WEEXH L L E
Zbhs,
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{5 =70y (IFN-y) S FEA40KDaA S
70kDaDHES 37 T, BADRFIZ X > T CDA*TH
B2, CDS*THINEE L O'NKHIBE»r b EAE S B,

BCGH A VIIHHEZ BRI S /- IFN-y BIEF /v 7
77 b2 A TR TORFE R BIER B
it % 28 5 2 E OWIEZ WK T & TRMICETC Y 5,
Y FTHIFN-y ¥ 7 F VEERBEFICEREH 5 1E
T OBE ISR EIC L 2R THARKE { #
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HI3hTws, 2LT, w207 r7u77—Y&HN
72 in vitro DIEYLEERTIL IFN-y 1X TNF- « & FICERILE
F (NO) EARZN L THERORBICERBS 752
EATRENTHEY, IFN-y BHFEHEIEICBVTRTKR
BYAMIA TV THbB,

WAE, RAMMBTOIFN-y EEZBELTAHF LY
EHBRYPEZ W & LT QuantiFERON®TB 4 — Xk &
(BLF, QFT-2GHZE) SHE I RREICH VA
ESAT-6 & CFP-10 i3 IFREBERBRBIEDOKRE T % 0 %
M. avium = M. intracellulare 3 5 \N 3 FERZ O F I
HAWABCGIIRERENTWEWI &2 5, QFT-2GHK
IR RS & IER TR R D& 2 BCG#
RO 5BEERTCOBEREOBHICERTH S L#HE
ENTwb, L L, BEREORFIFHCEREE L
EIE-oTRRZDT, RERSEIREL T2HMEICIE
—EDRAN D 5. bNbIITIEEIEM AL EE O KL
X RRPHE R & DOBRIRED QFT2GIRENDE
B, MEKERICI o THEBRILL-BEETO
ESAT-6 & CFP-101Z31 3 2 RIS DO WTHRET LD T
WES 5o

EENMERT R ORBHEICE T B QFT-2G
BREOERM

BRIRAEIR 72 & OB B X HRAT A & & B M Bl A% A
DN D REHB % MRS, HEERELOBRIC
BT 5 QFT2GIREDE AL RE Lo BERE AR
ROFEEHBAL, XBTHRSM~NORELB. B
PRIRBUIFUREAL IR BILART & 5 WIS IEHRBALAE 1 AR L
NEL, Y7 ) YERKSREDOERR S L I3E
W4 BB LA CEIRIDAE 5 mi 2 ~%) VRILL 720 R
% 6 W DL HURRIE & 17V, 16 ~ 20 RE I #2158
ELEZEILL 72, FE EFEF O IFN-y X QFT-2GIRE
Fv MEHAWTHRZE L7 HEIL ESAT-648 X UF CFP-10
&2 IFN-y E» S ABREKOBENEBOELZZEL
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5] %, ESAT-6% %\ {Z CFP-10D W3 LD A%0.35
IWU/mi P Ex B e L,

HHRBPOEFMUMEHIL2FTH o720 5 b, B
R FEb M 55 IR D ESAT-6 51412 498 (89.1%), CFP-10
B 3960 (70.9%), W hrkEtEids260 (94.5%) T
Holze BRFEEEKETH R OESAT-6 413 5 F
(71.4%), CFP-10FatE1Z 6 B (85.7%), ¥ hrRiEid
7 Bl (100%) T&H - 720 Wi M. kansasii FED 5 B 2 Fl &
Fifi MACJE® 5 BiF 1 B1i% ESAT-6 & CEP-10 DT 5 12k
HETH o7z i MACIE D BRI O BRI A H
2720 —F, Mg s FldTXCERETH o 72 (Table 1),

R, MR AEREHRSTH % RICEKE L QFT-2G
BRERE L OBEIIDWTRE L. MLk XHAT R
TiE, 2E/FEOM1, 2, 313306142961 (96.7%), 1
1, 21X2160 #1208 (952%), I & O3ixe6B A s5H
(83.3%) A% QFT-2GRERME TH - 72, HFHIRIRFI T,
WIRFEH X 2561 2261 (88.0%), ¥Rk 1+ix22522
B (100%), ®HK2+13 6 Fl 6 # (100%), B3+
4 B 451 (100%) H Bt TH o 72o BEERIEEI T,
sty 7 4 7 B (100%), ¥EE1+ (1~20000=
—B XU MGITH M) 126 B 2361 (88.5%), ¥E#E2+
(201 ~5002 2 =—) X 10614 1060 (100%), ¥EE3+
(501~2007 0 =—) (X569 54 (100%), &4+
(2001 2 =—PLE) X9 B+ 9 41 (100%) 2B TH -
oo BEI+OHEICED - MGITO ARG 6 B 5 F
(83.3%) BBEETH o720 B, QFT2GHKERMED 3
Blik, YRV VERRIGRENBETH o 2145
TR, 7u—rREEAHLREBENES L ORELH
Bl (&5 ELN3) DT6RBENT, WIhdBEREE
EBETH 72,

ORI & QFT-2G RERE

ERRE B OREND 5 RIBE, HETB ITHERD
BisE % B E % DRI, QFT2GREDRHE L PHA,

Table 1 Performance of cellular immune responses to ESAT-6 and CFP-10 for diagnosis

of pulmonary tuberculosis*

Diseases ESAT-6 (%) CFP-10 (%) Total (%)
Culture positive TB

Newly diagnosed (n=50) 44 (88.0) 36 (72.0) 47 (94.0)

Previously treated (n=35) 5 (100.0) 3 (60.0) 5 (100.0)
Culture negative TB

Newly diagnosed (n=7)** 5 (71.4) 6 (85.7) 7 (100.0)
M. kansasii (n=5) 2 (40.0) 2 (40.0) 3 (60.0)
MAC (n=235)**x* 1 (20.0) 1 (20.0) 1 (20.0)
Pneumonia (n=35) 0 0 0

*Cut-off value of the ESAT-6 and CFP-10 antigens was 0.35 TU/ml.

**Two cases were sputum TB-PCR-positive.

***The positive case had been previously treated for pulmonnary tuberculosis.
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Table 2 Results of cellular immune responses to ESAT-6 and CFP-10 by clinical stages

of pulmonary tuberculosis
Stages ESAT-6 (%) CFP-10 (%) Total (%)
Drug-susceptible TB
Before treatment
Newly diagnosed (n=50) 44 (88.0) 36 (72.0) 47 (94.0)
Previously treated (n=4) 4 (100.0) 3 (75.0) 4 (100.0)
Cured (n=14) 8 (57.1) 4 (28.6) 9 (64.3)
MDR-TB
Before treatment
Previously treated (n=1) 1 (100.0) 0 1 (100.0)
Under treatment
Culture positive (n=5) 4 (80.0) 2 (40.0) 4 (80.0)
Culture negative (n=6) 4 (66.7) 1 (16.7) 4 (66.7)
Cured (n=8) 6 (75.0) 3 (37.5) 7 (87.5)
Drug susceptibility unknown
Cured (n=7) 5 (714 3 (42.9) 5 (71.4)

Table3 IFN-y levels to PHA, ESAT-6 or CFP-10, before and after anti-tuberculosis chemotherapy

PHA (IU/ml) ESAT-6 (IU/ml) CFP-10 (IU/ml)
Newly diagnosed (n=50) 143+6.2 6.41+6.6 44+6.0
Cured (n=14)* 212+76 0.81+0.9 0918
Mann-Whitney U-test p < 0.0085 p < 0.0006 p <0.0034

*The average duration of sputum culture-negativity after anti-tuberculosis chemotherapy was 66 months

(Range: 10-329)

ESAT-6 3 X UF CFP-10 M B(i- & % IFN-y fE% B3t L 72,
KGRI S5 BIRS26) (94.5%), HFEF - BEEHME X
56U 451 (80.0%), WEHF - MKBRRMEIL 6 Bk 4 5]
(66.7%), ERIL 29612151 (72.4%) »% QFT-2G HRZER;
WTHolz, METHLEREIRON RN o225, Kk
BWEICHREBRFEOBEENEAS, o 72 (Table 2)o RIC
IFN-y fEx WM BOAKT7oy b L, kLS
MIEIC X B HRRMEILE D ESAT-6 & CFP-101Z5§ % X
ISt DEALEHET L7z PHARIBEIC & 5 IFN-y 12 HR
HALHIC LR L, ESAT-68 & U CFP-10IME T ¥ % f[H
ZHholo L L, SHIRERERCERRZEREIA
HOEFDOHFITIL, FIEDIMEILFEREEZRTLTH
RetEfb U 7= %% b ESAT-6 8 & U CFP-1012 & % IFN-y &
ERBEOBIHR SN,

RIZ, REROMEZEE S0P L, MPRICELHL
FREICE o THEBE L 72 148 % HR 12, PHA, ESAT-6
BELUCFP-10DRIBIC & 5 IFN-y EEAEMEZ LBRET L
2o %B, WY INH, RFP, SM, EB D — XI5}
THRZHIHBEINTVS, BEROERMYE D KX
10~329A ), FHe6 AMTH o7z IEWHEH D PHAIL
LB IPN-y [EIZREBRBEICHREBICBETH o 7oA
(143+6.21U/ml, 21.2£7.61U/ml . p<0.0085), G H

@ ESAT-6 (6.4+6.6 1U/ml, 0.8+0.9 IU/m! : p < 0.0006)
& CFP-10 (4.4%6.01U/ml, 0.9%1.81U/ml : p < 0.0034)
KT ARIGEREREBICHUREEICEETH- 2
(Table 3)o [F] —FE B T O # H 5@ AL 5 B 1L S 9 B O B
(200247 B) &% (200543 A) ® PHAIZ X % IFN-y
fEIX1941U/mIH» 5313 IUmMINER L Twiz, —4,
ESAT-638 X OFCFP-10IZ X § A2 R Eh £h179
IU/mil%* & 3.0 IU/ml, 0.35 IU/mi A & 0.06 [U/mI~METF L
Twiz,

¥ & ®

ARE T, EBIHEMSZ 2B H 598l (95.2%) #*
ESAT-6% %\ 3 CFP-10 DWW hZBHTH Y, 5 b
MEGRBNIISTHI P 5451 (94.7%), BEEIESHIHRS
Bl (100%) BT H o 720 I XBATRTIIERS
BOWI1, 2, 31X3081HR2961 (96.7%), HEREIKWRHITIE
BRBHEME D256 226 (88.0%), MEHEEERMED
7B 7 B (100%) HREHETH > 720 QFT-2GHREITK
EXEL, R XBFROBEECHAEICHERN
B Ehs, HEHMMERORMBIICERTH 5,
B, BEEWEETHo THRERTHS 2 HETIE
BiEE 25NN H Y, EEILETH S,
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& 2 A THRIED RELP T & BV - R B R E
DFEWMRIC L NI, BHEBRREMEERE O BRIIE
BAEREHRBEMEZBEORTD 1 LHRESL TS
D, WERBIRBEMEMIREL O BRI BT LB DI KB IE
MEHTH B, RFFED S QFT-2GREIIERBIREM:
iSO RMBHICERTH Y, TOBKRICHIZSHD
RN RICKRELSFETH D LHFEESN S,

EE, BEECBVWTEKONREERENEE SR
R, PIREMEREREDRERBETEV LIZHALH
Thbo ZOPMEERGRE T THIRATHIRES % 2k
THIEILLoTHIY - #HRSINBDT, (LEEEIC
& o TREEMPMEAD SR Sh SIS RE S
H)RXE) - THIRSLIFN-y 2 BEET AT T 27 ¥ —
THRI HLICHEHRT S LEZONS, QFT2GREIX
HEE D WHE Td 5 ESAT-68 X U CFP-10 DRI ¥ IZ
X5 THR»SDIFN-y BEEXHBEL L TWE72D,
BREATIZZOUSEIZET D LBy 52 &2t
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FHEENS, SEOR TRUMMILEHLEREICX
BB B D QFT-2CME OB R IL RIERH ITHANE
{, BB D ESAT-6 8 & IFCFP-10i2 & % IFN-y D E
H O RIERBICHARFEHZNICEEIVRETH -2 A
—EFTORETH, (LFREIIL o THBHILL %
@ ESAT-6 3 5\ & CFP-1012 0§ 5 KIS IXIE T ¥ 5
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B DR D H 12 1d ESAT-65 5\ i CFP-1042 5 { )X
BT 2EFDRD LNz, S8, TOXD LERIZER
FHCIXEE TH o THOHRA» O FEEE L E2IIIEEET
ETVWHRWIRENDLD B, ERRTHED ESAT-6H 5D\
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THE INTERFERON-y TEST IN PERSPECTIVE

Chairperson: Toru MORI

Abstract QuantiFERON®TB-2nd Generation, the whole
blood interferon-y assay using novel specific antigens, has
opened a new way to the diagnosis of tuberculosis infection,
unaffected by history of BCG vaccination. The symposium
discussed this new diagnostic technique from basic, clinical
and epidemiological points of view. It is clear that this tech-
nique is far superior to the tuberculin skin test, so that it will
replace the latter classical procedure in various settings. How-
ever, further studies and experiences are needed to elucidate
the performances of this diagnostic method, and to overcome
its shortcomings in terms of the sensitivity and other practical
conditions.

1. Basic characteristics of QuantiFERON®TB-2nd Genera-
tion: Nobuyuki HARADA, Kazue HIGUCHI, Toru MORI
(Research Institute of Tuberculosis, Japan Anti-Tuberculosis
Association)

QuantiFERON®TB-2G (QFT-2G) is a newly developed
method for diagnosing tuberculosis infection based on whole-
blood interferon-gamma measurement. By measuring cellular
immune responses to ESAT-6 and CFP-10 which are M. tu-
berculosis antigens absent from all strains of BCG and from
most non-tuberculous mycobacterial species, QFT-2G can
diagnose tuberculosis infection with both high sensitivity
and specificity in BCG vaccinated individuals. In this mini-
symposium, we presented the basic characteristics of QFT-2G
and our accumulated data on contact investigations. We also
pointed out some problems of QFT-2G which should be
solved in the near future.

2. Clinical epidemiological application of QuantiFERON®
TB-2G: Kiminori SUZUKI (Chiba Foundation for Health
Promotion and Disease Prevention), Nobuyuki HARADA,
Toru MORI (Research Institute of Tuberculosis, Japan Anti-
Tuberculosis Association)

Although some problems remain to be solved in its applica-
tion, QuantiFERON®TB-2nd Generation (QFT), the whole
blood interferon assay technique using novel antigens has
been shown useful in the diagnosis of tuberculosis infection
not influenced by the history of BCG vaccination. QFT can be

extensively used in the contacts examination, as well as in the
tuberculosis prevention of health care workers in their exami-
nation on employment and periodic check-up. Also, it may be
used in the clinical setting for the indication of treatment of
latent tuberculosis infection in patients at any possible risk of
tuberculosis development.

3. Cellular immune responses to ESAT-6 and CFP-10 in
patients with Mycobacterium tuberculosis infection: Tetsuya
TAKASHIMA (Osaka Prefectural Medical Center for Respi-
ratory and Allergic Diseases)

We evaluated the cellular immune responses to PHA,
ESAT-6 and CFP-10 in patients with pulmonary tuberculosis,
before and after anti-tuberculosis chemotherapy. Of 50 newly
diagnosed cases with sputum culture-positive results, 47 (94.0
%) responded to either ESAT-6 or CFP-10. However, of 14
cured cases who had pulmonary tuberculosis caused by drug-
susceptible organisms and had completed anti-tuberculosis
chemotherapy with regimens including both INH and RFP,
only 9 (64.3%) responded to those antigens. Mean IFN-y
level (IU/ml) to PHA was higher in cured cases than in newly
diagnosed cases (21.2 +7.6 vs. 14.3 £ 6.2). However, those
to ESAT-6 and CFP-10 were significantly lower in cured
cases than in newly diagnosed cases (0.8 £ 0.9 vs. 6.4 6.6,
and 0.9% 1.8 vs. 4.4 6.0, respectively). The cellular immune
response to ESAT-6 or CFP-10 is a useful diagnostic tool for
Mycobacterium tuberculosis infection. The decline of IFN-y
levels to ESAT-6 and CFP-10 after anti-tuberculosis chemo-
therapy might indicate the treatment success.

Key words : Tuberculosis infection, QuantiFERON, Inter-
feron-gamma, Tuberculin test
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