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Table 1 Differences of background information of contacts

No. (%) of all contacts

No. (%) of aged 6-11  No. (%) of aged 12—17

P-value

(n=232) years (n=129) years (n=103)
Age, mean years (= standard deviation) 10.9 (£3.2) 8.5 (x£1.7) 14.0 (£1.6)
Exposed degree to source cases
Casual contacts 111 73 (57%) 38 (37%) <0.01
Household contacts 121 56 (43 ) 65 (63 )
Duration of coughing *
<1 month 74 35 27 ) 39 38 ) NS
= 1 month 157 94 (73 ) 63 (62 )
Chest x-ray of source cases
Non cavitary 131 70 (54 ) 61 (59 ) NS
Cavitary 101 59 (46 ) 42 41 )
Sputum smear result of source cases
Negative 23 9(7 ) 14 (14 ) NS
Positive 209 120 93 ) 89 (86 )
History of BCG vaccination **
No 1 1(1 ) 0 NS
Yes 200 111 (99 ) 89 (100 )
QFT result
Negative and equivocal 211 117 91 ) 94 91 ) NS
Positive 21 12 (9 ) 9(9 )
TST’s diameter
Median (mm) (range) 20 (0-105) 17 (0-105) 24 (0-70) NS
TST'’s cut-points
= 10 mm 197 107 (83%) 90 (87%) NS
=20 mm 122 55 43 ) 67 (65 ) <0.001
=30 mm 60 24 (19 ) 36 35 ) <0.01
=40 mm 25 13 (10 ) 12 (12 ) NS

No.: number, QFT: QuantiFERON® TB-Gold, NS: Not significant, TST: tuberculin skin test, measured the diameter of erythema

* Excluded 1 unknown case and ** 31 unknown cases, respectively
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Fig. 1 Casual contacts’ histogram of QFT result by TST erythema diameter (n=111).
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Fig. 2 Household contacts’ histogram of QFT result by TST erythema diameter (n=121).
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Table 2 Correlation between QFT and the incidence of infection according to the related factors

iR H586% 117 20114F 11 H

No.(%) of negative

Factors/Categories and equivocal No.(%) of positive Total P-value
Exposed degree to source cases
Casual contacts 110 (99.1%) 1 (09%) 111 (100%) <0.001
Household contacts 101 (83.5 ) 20 (16.5 ) 121 (100 )
Duration of coughing*
<1 month 70 95 ) 4(5 ) 74 (100 ) NS
=1 month 140 (89 ) 17 (11 ) 157 (100 )
Chest x-ray of source cases
Non cavitary 123 (94 ) 8(6 ) 131 (100 ) NS
Cavitary 88 (87 ) 13 (13 ) 101 (100 )
Sputum smear result of source cases
Negative 23 0 23 (100 ) NS
Positive 188 (90 ) 21 (10 ) 209 (100 )
*Excluded 1 unknown case
Variable Adjusted OR (95% CI) P-value
Exposed degree to source cases
Household contacts 27.5 (3.6-212) <0.01
Casual contacts 1.0
Duration of coughing
=1 month 2.3 (0.71-7.5) NS
<1 month 1.0
Chest x-ray of source cases
Cavitary 3.0 (1.1-7.9) <0.05
Non cavitary 1.0
OR: Odds ratio, CI: confidence interval
(Logistic regression for the incidence of infection according to the related factors)
Table 3 Correlation between TST (cut-point: 20 mm) and the incidence of infection
according to the related factors
Factors/Categories No.(%) of negative No.(%) of positive Total P-value
Exposed degree to source cases
Casual contacts 61 (55%) 50 (45%) 111 (100%) <0.05
Household contacts 49 (40 ) 72 (60 ) 121 (100 )
Duration of coughing*
<1 month 36 49 ) 38 (51 ) 74 (100 ) NS
=1 month 74 47 ) 83 (53 ) 157 (100 )
Chest x-ray of source cases
Non cavitary 70 (53 ) 61 (47 ) 131 (100 ) <0.05
Cavitary 40 (40 ) 61 (60 ) 101 (100 )
Sputum smear result of source cases
Negative 17 (714 ) 6 (26 ) 23 (100 ) <0.01
Positive 93 (44 ) 116 (56 ) 209 (100 )
*Excluded 1 unknown case
Variable Adjusted OR (95% CI) P-value
Exposed degree to source cases
Household contacts 2.3 (1.3-4.1) <0.01
Casual contacts 1.0
Duration of coughing
=1 month 0.92 (0.51-1.7) NS
<1 month 1.0
Chest x-ray of source cases
Cavitary 1.6 (0.91-2.8) NS
Non cavitary 1.0
Sputum smear result of source cases
Positive 4.0 (1.4-11.3) <0.01
Negative 1.0

(Logistic regression for the incidence of infection according to the related factors)
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Table 4 Correlation between TST (cut-point: 30 mm) and the incidence of infection

according to the related factors

Factors/Categories No.(%) of negative No.(%) of positive Total P-value
Exposed degree to source cases
Casual contacts 89 (80%) 22 (20%) 111 (100%) <0.05
Household contacts 83 (69 ) 38 31 ) 121 (100 )
Duration of coughing*
<1 month 53 (72 ) 21 (28 ) 74 (100 ) NS
=1 month 119 (76 ) 38 (24 ) 157 (100 )
Chest x-ray of source cases
Non cavitary 102 (78 ) 29 (22 ) 131 (100 ) NS
Cavitary 70 (69 ) 31 31 ) 101 (100 )
Sputum smear result of source cases
Negative 21 91 ) 2(9 ) 23 (100 ) <0.05
Positive 151 (72 ) 58 (28 ) 209 (100 )
*Excluded 1 unknown case
Variable Adjusted OR (95% CI) P-value
Exposed degree to source cases
Household contacts 2.3 (1.2-4.3) <0.05
Casual contacts 1.0
Duration of coughing
=1 month 0.71 (0.37-1.4) NS
<1 month 1.0
Chest x-ray of source cases
Cavitary 1.5 (0.77-2.7) NS
Non cavitary 1.0
Sputum smear result of source cases
Positive 4.8 (1.1-22.3) <0.05
Negative 1.0

(Logistic regression for the incidence of infection according to the related factors)
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Table 5 Concordance with QFT and TST
(Aged 6—11 years)

QFT
TST’s cut-point anlc\lk():.cilj/?\fo(;fa?e(:filﬁ7) No.(‘i)n) iflg(;smve P-value « statistic
=10 mm 96 (90%) 11 (10%) NS 0.021
=20 mm 44 (80 ) 11 20 ) <0.001 0.21
=30 mm 14 (58 ) 10 42 ) <0.001 0.49
=40 mm 6 (46 ) 7 (54 ) <0.001 0.51
=50 mm 3 (30 ) 7 (70 ) <0.001 0.60
(Aged 12—17 years)

QFT
TST’s cut-point arﬁioég(ﬁiggzﬁeéai\;t) NO'(%(;():fg)o sitive P-value K statistic
=10 mm 81 (90%) 9 (10%) NS 0.027
=20 mm 58 (87 ) 9 (13 ) <0.05 0.098
=30 mm 29 (81 ) 7 (9 ) <0.01 0.20
=40 mm 10 (83 ) 2 (17 ) NS 0.10
=50 mm 6 0 NS -0.075

Table 6 Correlation between the application of treatment for LTBI and QFT/TST
(Aged 6—11 years)

Treatment for LTBI
No.(%) of non-application No.(%) of application

Results (n=104) (n=25) P-value
QFT Positive 0 (0%) 12%(100%) <0.001
TST diameter =10 mm 83 (78%) 24 (22%) NS

=20 mm 33 (60 ) 22 (40 ) <0.001

=30 mm 729 ) 17 (71 ) <0.001

=40 mm 2 (15 ) 11 (85 ) <0.001

*Positive QFT contacts diagnosed as LTBI included 1 active TB patient.
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Fig. 3 Among positive QFT contacts, the applied of LTBI stratified by TST diameter
(6-11 year-old, n=12). All contacts applied in LTBI treatment.
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Fig. 4 Among negative and equivocal QFT contacts, the applied of LTBI stratified by TST diameter
(6—11 year-old, n=117). Of 14 contacts with =30 mm diameter of TST, 7 contacts with smear positive
source case were not applied LTBI. They consisted of 2 household contacts, 2 contacts with cavitary
source case and 1 household contact with cavitary source case.
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COMPARATIVE PERFORMANCE OF TUBERCULIN SKIN TEST AND
QuantiFERON®TB-GOLD IN CONTACT INVESTIGATIONS FOR TUBERCULOSIS

Jun KOMUKALI 'Kenji MATSUMOTO, 'Akiko TOMIHARA, 'Yuki MIYAKE,
'Tomomi TATSUMI, 'Kazuyo ARIMA, 'Katsura DANNO, !Satoshi HIROTA,
"Hideki YOSHIDA, 'Shinichi KODA, 'Kazuhiko TERAKAWA, and >Akira SHIMOUCHI

Abstract [Objectives] To evaluate the performances of the
QuantiFERON®TB-Gold assay (QFT) and tuberculin skin test
(TST) and to examine how a latent tuberculosis infection
(LTBI) should be diagnosed in contact investigations of
children aged 6 to 17 years.

[Methods] A total of 232 boys and girls aged 6 to 17 years
who were in contact with 134 culture-confirmed pulmonary
tuberculosis patients (index cases) were examined both with
QFT and TST. Factors influencing the results of the tests and
their interactions were evaluated with multivariate analyses.

[Results] Two variables (whether household contact and
with/without contact with a cavitary disease patient) were
found to significantly predict a positive QFT result. Positive
TST defined with erythema being either greater than 20 mm or
30 mm correlated significantly with two variables (whether
household contact and with/without contact with a smear
positive patient). There was moderate agreement between QFT
and TST (positivity defined as with erythema greater than
30 mm), with kappa=0.49, for contacts aged 6 to 11 years.
Among contacts aged 6 to 11 years, 14 had a negative QFT
result and TST with erythema greater than 30 mm. Of these 14,

7 contacts (50%) of smear positive index case were not
indicated for LTBI treatment.

[Conclusions] When diagnosing LTBI among contacts aged
6to 11 years who show negative QFT and strong TST reactions,
we should take into consideration the factors related with a
higher probability to the risk of infection. Because a history of
past BCG vaccination is more likely to affect TST results in
those aged 12 to 17 years than in younger subjects, greater

care must be taken when evaluating the TST of these contacts.

Key words : Pediatric tuberculosis, Contact investigation,
QuantiFERON®TB-Gold, Tuberculin skin test, Latent tuber-
culosis infection, Bacillus Calmette-Guérin vaccination
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