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Table 1 Characteristics of the groups of subjects

Sex Age (years)
Group No.
Male Female Range Mean
1. Healthy subjects, nursing students 220 16 204 18-33 20
2. Tuberculosis patients, untreated 118 79 39 13-86 54
3. Contacts of a TB patient, Close 33 22 11 19-24 20
college students Less close 42 11 31 18-24 19
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Fig.1 Distribution of healthy subjects according to IFN-y
response (ESAT-6 above, and CFP-10 below). The horizontal
axes [In (ESAT) and In (CFP)] indicate log-transformed value
of IFN-y amount induced by stimulation of ESAT-6 and
CFP-10, respectively.
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Fig. 2 Age-specific distributions of TB patients according to IFN-y response to ESAT-6 or CFP-10.
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Table 2 Comparison of positive rates and means of IFN- y response among age-groups

of TB patients.

“Positive” Log-transformed Original value
No. No. (%) In (Mean) In (SD) Means’ SD?
13-34 yrs 25 21 (84.0) —0.042 2.111 0.9587  8.2587
35-59 yrs 40 35 (87.5) 0.447 1.572 1.5630  4.8172
ESAT-6 | 60+ yrs 45 35 (77.8) 0.486  2.300 1.6256  9.9739
Total* 118 96 (81.4) 0.311 2.034 1.3641  7.6451
Test Exact p=0.492 F-test; F (d.f.=2,107)=0.620, p=0.540
13-34 yrs 25 17 (68.0) —0.478  2.577 0.6198  13.1558
35-59 yrs 40 26 (65.0) —0.125 2.433 0.8827  11.3963
CFpP-10 | 60+ yrs 45 29 (64.4) —0.541 2.278 0.5823 9.7577
Total* 118 77 (65.3) —0.398 2412 0.6715 11.1543
Test Exact p=0.967 F-test; F (d.f.=2,107)=0.346, p=0.708
13-34 yrs 25 23 (92.0)
35-59 yrs 40 38 (95.0)
Fither 60+ yrs 45 38 (84.4)
Total* 118 105 (89.0)
Test Exact p=0.273

*including 8 cases of unknown age.
"Mean and SD are based on log-transformed measurement values.
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Fig.4 Correlation between ESAT-6 and CFP-10 measure-
ments in TB patients. In (ESAT) and In (CFP) indicate log-
transformed value of IFN-y amount induced by stimulation
of ESAT-6 and CFP-10, respectively.

Table 3 Contingency between IFN- y responses to ESAT-6
and CFP-10 in tuberculosis patients

CFP-10
In (CFP) *Positive  *Negative  Total
n *Positive 68 28 96
. . . . ESAT-6 *Negative 9 13 22
Fig. 3 s
ig Distribution of close contacts of a tuberculosis patient Total 77 41 118

according to IFN-y response (ESAT-6 above, and CFP-10
below). The horizontal axes [In (ESAT) and In (CFP)] indicate
log-transformed value of IFN-y amount induced by stimula-
tion of ESAT-6 and CFP-10, respectively.

Note; The most left columns exceed the vertical axes.

Over-all agreement=0.686, Kappa coefficient=0.225
*Positive and negative were determined based on the cut-off value
(0.35 IU/ml) obtained from data analysis.
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Fig. 5 Correlation between Mantoux test and IFN-y response in TB patients. In (ESAT)
and In (CFP) indicate log-transformed value of IFN-y amount induced by stimulation of

ESAT-6 and CFP-10, respectively.

Note; r: Correlation coefficient, CI: 95% confidence interval.
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Fig. 6 Receiver-operating characteristics curve for IFN-y
response in classifying the tested to either tuberculosis
patients or healthy subjects.
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BASIC CHARACTERISTICS OF A NOVEL DIAGNOSTIC METHOD
(QuantiFERON®TB—2G) OF LATENT TUBERCULOSIS INFECTION WITH A USE OF
MYCOBACTERIUM TUBERCULOSIS-SPECIFIC ANTIGENS, ESAT-6 AND CFP-10

‘Nobuyuki HARADA, 'Kazue HIGUCHI, 'Yukie SEKIYA, Jim ROTHEL,
*Takashi KITOH, and 'Toru MORI

Abstract [Purposes] To determine the optimum cut-off level
of a newly developed method for diagnosing tuberculosis
infection based on whole-blood interferon-gamma measure-
ment, and to study the basic characteristics of the method.

[Study Subjects] 1) A total of 220 young, healthy individ-
uals having no apparent exposure to tuberculosis infection,
most of whom have had a vaccination with BCG vaccine. 2)
One hundred eighteen tuberculosis patients who were diag-
nosed by positive Mycobacterium tuberculosis on culture. 3)
A group of 75 youngsters exposed to an infectious tuberculo-
sis patient and who showed a strong tuberculin reaction (with
erythema diameter of 30 mm or more).

[Method] Whole-blood specimens of donors were stimu-
lated with antigens, i.e., ESAT-6 and CFP-10, and then cul-
tured. Plasma concentrations of interferon-gamma discharged
were then determined with QuantiFERON®-CMI. Correlation
between interferon-gamma concentrations in response to
ESAT-6 and CFP-10, and their correlation with Mantoux test
results were analyzed for various categories of donors. The
Receiver Operating Characteristics analysis was performed
considering the loss due to misclassification.

[Results and Discussion] The optimum cut-off level was
determined as 0.35 IU/m! for both ESAT-6 and CFP-10. This

gave the test a sensitivity of 89.0% and specificity of 98.1% in
detecting tuberculosis infection. The correlation of interferon-
gamma response with tuberculin tests among BCG-vaccinated
individuals was low, which suggested that the test was not
influenced by previous BCG vaccination. The low correlation
between ESAT-6 and CFP-10 tests suggested that the simulta-
neous use of the two tests was beneficial. As in the case of
clinical tests in general, the cut-off should be set at a lower
level when the test is applied to high prevalence situation and

vice versa.
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6, CFP-10, IFN- y, ELISA
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