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Table 1 Numbers of cases interpreted as “infected/
non-infected” according to the criteria

Criteria No. (%)

Infected (any of the following)

Positive QFT* 56 ( 66.7)

Doubtful QFT* 17 ( 20.2)

Vesicles in TST* 11 ( 13.1)

Total 84 (100)
Non-infected (any of the following)

Doubtful QFT* 18 ( 3.5)

Negative QFT* 323 ( 62.7)

No QFT & erythema<<30 mm 174 ( 33.8)

Total 515 (100)

*QFT : QuantiFERON-Gold. This test is done in those with
erythema of 30 mm or greater in tuberculin skin test. A “doubtful
QFT” case is interpreted as either infected or non-infected accord-
ing to the situation, e.g., as infected when there are many positives
in the group.

&TST: tuberculin skin test. Vesicle formation is supposed to be a
very strong reaction.
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Table 2 Frequency of positive QFT according to the erythema diameter of tuberculin test

TST QFT Result (%)

(erythema diameter, mm) _ + + Indeterminate Total
0-9 2 (100.0) 0 0 0 2
10-19 8 (88.9) 0 I (11.1) 0 9
20-29 48 (84.2) 4 (7.0) 3(5.3) 2 (3.5) 57
30—-39 112 (84.2) 11 (8.3) 10 (7.5) 0 133
40-49 58 (72.5) 6 (7.5) 16 (20.0) 0 80
50— 44 (55.0) 8 (10.0) 27 (33.8) 1 (1.3) 80
Total 272 (75.3) 29 (8.0) 57 (15.8) 3 (0.8) 361

TST : tuberculin skin test
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Table 3 Incidence of infection according to the place of contact with the index case

Cases Known contacts Incidence of infection
No. (%) No. (%) No. tested Infected (%)
Workplace 65 ( 70.7) 406 ( 65.5) 394 73 (18.5)
Hospital 17 ( 18.5) 110 ( 17.7) 102 2 (2.0)
Clinic 6 ( 6.5) 41 ( 6.6) 41 3(73)
Nursing home 2 ( 22 39 ( 6.3) 38 5 (13.2)
Preparatory school 2 ( 22 24 ( 3.9) 24 0(C0
Total 92 (100) 620 (100) 599 83 (13.9)
Table 4 Incidence of infection according to the related factors
Incidence of infection
Factor/Category Test
No. tested Infected (%)
Sex of index case
Male 473 64 (13.5) NS
Female 126 20 (15.9)
Age of index case
-49 326 45 (13.8)
50-64 158 32 (20.3) p<0.05
65— 115 7 ( 6.1)
Chest X-ray
Lung area Uflilateral 201 19 ( 9.5) p<0.05
Bilateral 391 65 (16.6)
Cavity Absent 241 22 (9.1 p<0.01
Present 351 62 (17.7)
Extent 1 55 2 ( 3.6)
2 340 53 (15.6) NS
3 197 29 (14.7)
Grade of smear positivity
1+ 30 1 (33
2+ 275 28 (10.2) p<0.01
3+ 294 55 (18.7)
Duration of cough
Less than 2 months 346 29 ( 8.4) p<0.01
2 months or over 245 55 (22.4)
Total 599 84 (14.0)
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Table S Incidence of infection according to duration

of contact

Duration of Incidence of infection
contacts (hours) No. tested Infected (%)
-9 141 17 (12.1)
10—-19 26 1 ( 3.8)
20-29 63 1 ( 1.6)
30-39 34 3 ( 8.8)
40—-49 24 2 ( 8.3)
50-99 52 8 (15.4)
100—-199 65 15 (23.1)
200—-499 46 10 (21.7)
500— 103 20 (19.4)
Total 554 77 (13.9)

P of test of linear trend of proportions=0.001

Table 6 Incidence of infection according to area of

space where contacts occurred

Space of contacts

Incidence of infecti

on

(sq. meters) No. tested Infected (%)
—24 67 14 (20.9)
25-49 110 17 (15.5)
50-99 125 32 (25.6)
100—199 89 7 (17.9)
200—399 72 5 ( 6.9)
400— 85 4 (4.7
Total 548 79 (14.4)

P of test of linear trend of proportions =0.000
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Table 7 Odds ratios of incidence of infection according to various factors

(Multiple logistic regression analysis)

Factor/Category Odds ratio 95%CI Test
Type of group
Others 3.6 L1-11.8 p<0.05
Medical facility 1 -
Age of index case
—64 years 3.0 0.9-9.8 NS
65 years— 1 -
Chest X-ray
Lung area Bilateral 1.7 0.8-3.4 NS
Unilateral 1 -
Cavity Present 1.2 0.6-2.3 NS
Absent 1 -
Extent 2or3 3.6 0.7-17.7 NS
1 1 -
Grade of smear positivity
3+ 1.7 1.0-3.1 NS
24+ orl+ 1 -
Duration of cough
2 months or over 1.4 0.7-2.6 NS
Less than 2 months 1 -
Duration of contact
100 hours — 2.1 1.2-3.8 p<0.05
—99 hours 1 -
Space of contact
—99 sq.meters 3.1 1.7-59 p<0.01

100 sq.meters
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TUBERCULOSIS INFECTION BY TUBERCULIN SKIN TEST OR
QuantiFERON AND RELATED FACTORS IN CONTACT INVESTIGATIONS

Kenji MATSUMOTO, Tomomi TATSUMI, Noriko KAMIYA, Kazuyo ARIMA,
Shinichi KODA, and Satoshi HIROTA

Abstract [Objective] We investigated the factors related to
secondary infections in contact group investigations.

[Method] From March, 2008 to February, 2009, a total of
457 tuberculosis (TB) notifications were reviewed by the
Health Examination Committee of the Health Centers of Osaka
City over indications of a contact investigation. A contact
investigation was considered necessary for 92 cases with 620
contacts. For the contacts of these cases, the tuberculin skin test
(TST) or/and QuantiFERON-TB 2nd Generation (QFT) was
used. The contacts testing positive for QFT were classified as
“infected”. The contacts with “doubtful” QFT were classified
as either “infected” or “non-infected” according to the QFT-
positive rate of the group as a whole. Those with blisters in
TST were classified as “infected” .

[Results] Among the total of 84 “infected” cases thus
defined, 56 were QFT-positive, 17 were doubtful, and 11 had
blisters with TST. On the other hand, among the total of 515
“uninfected” cases, 18 were doubtful on the QFT test, 323
were QFT-negative and 174 were cases with TST of erythema
less than 30 mm without QFT test. The relationship between
characteristics of index cases and whether a contact was
infected or not was as follows: Severe chest X-ray findings,
sputum smear positivity, and a cough persisting for more than

two months were significantly associated with infection of the
contacts. The closeness of contact was also significantly related
with a higher risk of infection, so that contact with an index
case for more than 100 hours, and contact in a space less than
100 square meters were more likely to cause transmission of
infection.

[Conclusion] Severity of chest X-ray findings, degree of
smear positivity and period of cough were confirmed to be
important in judging whether investigations are necessary. The
time and space of contact were also considered to be important
factors. We should consider these factors comprehensively in

order to decide on indications for a contact investigation.

Key words: Contact examination, Infection risk, QFT, TST,
Index case, Contact status
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