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Table 1 Distribution of ESAT-6 and CFP- 10 among mycobacterial species

Species with ESAT-5/CFE-10

Species without ESAT-6/CFP-10

Tuberculosis complex
M.tnlerealisiy
M cifricamime
M. Bovis

Environmental strains
M kainsosit
M.oncrinion
Moszubeai
M. frvevcens
M. gestri

M feprue

B subsiraing
Gothenburg
woreau
Tice
Tokyo
Danish
Glaxo
Montesal
Pasteur

Environmenial strains
M. covinm
M.incravellulare
Bic.

Step 1: Stimulanion of whole
bloodl with Mtb anngens.
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Seep 2: Measurement of IFN-
production by ELISA.
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The procedurs is composed of twe steps. In the firsi step, &ach reagent inegative conirol,
ESAT-6, CEP-10, and positive conirol) is added 10 whole blood taken in the presence of
Heparin. and blood is culwred for 16 1o 24 hours at 37°C. In the second step, plasma is
harvested on the nexc day, and the IFN- » produced is measured by ELISA.
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Flg. 2 Dot plot of individual responses to ESAT-6 and CFP-10 for Th patients and lowrisk
subjects. Individual responses to ESAT-6 (the left lane}, CFP-10 (the middle lane), 2ad the
highest response to either ESAT-6 or CFP- 10 {ihe right lang) in each group are shown,

Table2 Specificity and sensitivity in cach cut-off valoe

Cul-of CFP-10 ESAT-6 CFP-10 and ESAT-6

(IEN-y Specificily  Sensitivity Specificity  Sensitiviry Specificity  Sensitiviry
1Ufmi} (%) {%) {%) (%) (%) %)
0.05 925 L4 94,8 049 89.4 g7.5
0,10 4.4 T 96.2 90.7 90 Q58
Q.15 95.8 72.9 918 88.1 939 3.2
0.20 36.7 71.2 99 ] 86.4 962 B1.5
0.25 97.2 673 94,1 84.7 94,7 91.5
0.30 937 66.% 99.1 83.1 07.2 898
035 98.6 653 99.5 g4 951 59.0
0.40 oR.8 6l.9 295 79.7 98.1 88.1
0.45 98.6 602 100.0 788 98.6 864
0.5 99.1 60.2 100.0 75.4 a4, | 83.9

Specificilies and sensitivities al every 0.05 [Uimf of [FN-» are shown in the lefr column (CFP-10
atone), the middle column (ESAT-6 alone), and the tnight colunmn (ihe highest response in either

antigen).
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CHARACTERISTICS OF A DIAGNOSTIC METHOD OF TUBERCULOSIS INFECTION
BASED ON WHOLE BLOOD INTERFERON-y ASSAY

Nobuyuki HARADA

Abstract It is assumed that abour 0% of imdividuals
wdecied with M. mberculosis (Mib) develap twberculosis
{Tb}, and the remaining 90% suppress contain Mib through
their immune syslems, but have a latent tuberculasis infection
(LTRI). To effectively control Tb, i is essential (o detect
individuals with LTBI in a Th outbreak and provide chemo-
prophylaxis for diem.

Until recently, dthe tuberculin skin st (TST) has besn the
only diagnostic methad for LTBI. However, 1he specificity of
TST is low, because the pwified prowein derivative (PPD)
used for TST contains numersus Mib antigens that are almost
identical to BCG antigens or similar 0 nop-tuberculous myco-
bacterium (NTM} antigens. For this reasom, TST may produce
positive resulis in BOO-vaccinaed todiviguals o MTM-
infected indtviduals without Mib infection. Therefors, ir is
very difficult te diagnose LTBY in Fapan, where BCG vaccina-
tion 15 widely adminisiered. [n addition 10 this, TST has cther
defects, such as techmical vanations for injecting FPD or
measyring the TST response, the necessity of a remorn visit
to the docvor w measure \he TST response 2 days after PPD
inpetion, and \he booster effect through reingecrion of EPD.

Maere recenily, a new diagnosiic method that can overcome
these defects in TST, QuantiFERGN*TB-2(G (QFT-2G), has
besn developed. In QFT-2G, two Mib-specific antigens,
ESAT-6 and CEP- 10, are used to stimulate whole bleod, and
based on produced interferon- y {IFM- ), Wib infection is
diagnosed. Since ESAT-6 and CFP-10 are absent from all M.
bovis BCO substraing and most of NTM including M. avium,
A inrraceliulare, but are present in tuberculosis complex (M.
rwherclosis, M. Bovis, M. africantm) and only o few siraing
of NTM, QFT-2G is not aftected by prior BOG vaccination
nor most of NTM infections. Moreover, as measurement of
IFM-  can be carried out by machines on the naxt day follow-
ing the blood draw, more ohjective resuits are obtained more
quickly thar with TST. It is nol oecessary lo consider the
booster effect in QFT-23 as PPD is not injected, nor Lo revisiy
the docior. Thus, QFT-2G overcomes the defects of TST
described here.

From a clinical wial of QFT-2G in which the subjects were
smear-positive, uptreated T patients znd BOG-vaccinated
healthy individuals, 1t has been demomstrated that the
specificity and seasitivity of QFT-2G ame 98.1% and 89.0%,

respectively, and QFT-2G 15 an excellen diagnostic method.
Furthermore, many coatact iavestigations have shown tha
QFT-2G detects nol only active Tb bul also LTBI. Severa
dala indicate that frequency of conlact with Tb patients
cormelates well with QFT-20 positive rares in conlact investi-
galions. The validity and vsefulness of diagnosing LTRI by
QQFT-2( have been suggested in piher countries.

In many contact inveshigations, it has been stiown thar mos
contacts who had been diagnhosed as LTBI based on TST
resulis were QFT-2G negative, suggesting that as a resulr
many unnegessary chemoprophylaxes were indicared. On the
centrary, many QFT-2G positives were identitiad in those
whe were diagnosed 1o be uninfected with Mtb based on TST.
Therefore, as the wide spread of QFT-2G 1esting in contact
invesiigations would prevent unnecessary chemoprophylaxes
and detect tue infected individuals more accuralely, we hope
thal more effective Th contral could be performend.

Althaugh QFT-2G is an excellent diagnostic method. i is
still new, and some questions remain to be answered. For
exanmiple, the period of converting QFT-2G positive after Mib
infection, alteration of long-lerm QFT-20 responses afier
Meb infection, and the sffacis of treatment for Th or LTEI are
not fully undersioad. The behavior of QFT-20 in infants o
children is not undersiood either. Especially in infanis, the
prablem of the blood volume vecuired for the QFT-20 test is
the major issue. We are working on these issues o provide
more appropriate directions for QFT-2G users, and hope that
we can contribute to Tb conirol.

Key words: Diagnosis of tuberculosis iafection. Tuberculin
skin test, QuantFERON®TR-2G, Latent mubercilosis infec-
tion, Contacl investigation
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