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Table 1 Weights and variables used to calculate Contact score
(after Shams H. et al.]‘s’, with slight modification)

Contact score = [relationship to index case] X [infectivity of index case] X [type of exposure

to index case] X [exposure period (month)]

Relationship to the index case with TB
Household sexual partner:
Other household member :
Nonhousehold contact:

Infectivity of the index case

Sputum concentrated acid-fast smear 3+, Gaffky scale over 6:
Sputum concentrated acid-fast smear 2+, Gaffky scale 3-5:
Sputum concentrated acid-fast smear 1+, Gaftky scale 2:
Sputum concentrated acid-fast smear +, Gaffky scale 1:
Sputum acid-fast smear negative pulmonary tuberculosis:

Room weight
Within 1 meter in the room
Car, air plane, ship, etc.
Hospital room, restroom
Room in private residence
Bar, restaurant, school, office, etc.

Factory, theater, store, garage, church, etc.

Different room in same building
Outdoors

— N

— = N W

4
3.5
3
2.5
2
1.5
1
0.25

Note: For the contact in rooms, apply coefficient of 2 to room weight if the room has circulating
ventilation system, and apply 0.5, if the room is well ventilated.
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Table 2 Characteristics of subjects
Variable Number, percentage or median with range
Number and sex 662 (322 men and 340 women)
Mean age (years, range) 26 (4-175)
Healthcare workers (%) 16.2
Persons with a history of residence in countries 2.1
with high TB prevalence (%)
History of BCG vaccination (%) 91.5
TST: Erythema diameter=30 mm (%) 29.0
TST: Mean erythema diameter (mm) : median (range) 22 (0-98)
Persons with positive QFT (%) 7.6
Contact score: median (range) 180 (4-12600)
Abbreviations. TST: tuberculin skin test, QFT: QuantiFERON
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Fig.1 Box-wisker plots of contact scores according to tuber-
culin reactions and QFT results. Circles denote outliers.
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Table 3 Frequencies of subjects with strong tuberculin reaction (erythema diameter
= 30 mm) and QFT-positive rates in the quartile groups of contact score

Quartile of contact Contact score value

Erythema diameter QFT-positive (%)

score (Number) (median with range) =30 mm of TST (%)

1st (167) 12 ( 4-32) 48 (28.7) 4 (24
2nd (174) 86 ( 36 -180) 58 (33.3) 8 ( 4.6)
3rd (156) 240 (192 —480) 43 (27.6) 12 ( 7.7)*
4th (165) 1200 (576 — 12600) 43 (26.1) 26 (15.8)**
P of chi-sq for trend 0.378 0.000

Asterisks denote significant differences from the 1st quartile; *p<<0.05, **p<<0.01.

Table 4 Crude odds ratios of positive QFT and strong TST of quartile
groups of contact score with the first quartile as the baseline

Quartile of contact score

Odds ratio for strong TST
(erythema diameter = 30 mm)

Odds ratio for positive QFT

1st 1

2nd 1.24 (0.78—-1.96)
3rd 0.94 (0.58-1.53)
4th 0.87 (0.54-1.42)

1

1.96  (0.58-6.65)
3.40* (1.07-10.76)
7.62%*% (2.60-22.37)

Odds ratios with their 95% confidence intervals are shown. Asterisks denote significant odds

ratios; *p<<0.05; **p<<0.01.

Table 5 Adjusted odds ratios of each quartile of contact score vs. its first quartile
for erythema diameter = 30 mm of tuberculin skin test or positive QFT

Quartile of contact score

Odds ratio for erythema
diameter = 30 mm of TST

Odds ratio for positive QFT

1st 1

2nd 1.04 (0.62—-1.74)
3rd 0.87 (0.47-1.63)
4th 1.10 (0.62—-1.94)

1
176 (0.49-6.37)
2.74%  (0.71-10.56)
10.81%* (2.98-39.29)

Shown are odds ratios with their 95% confidence intervals after adjustment for sex, age,
history of BCG vaccination, history of healthcare job, and history of residence in
countries with high TB prevalence. Asterisks denote p values for significance of odds

ratios; **p<<0.01, *p=0.143.
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Fig. 2 Relationship between erythema diameter of tuberculin
reaction and QFT-positive rates
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Fig. 3 Distribution of QFT-positive and negative subjects
according to erythema diameter of tuberculin reaction

Table 6 Frequency of strong TST reactors (erythema diameter = 30 mm) and
QFT positives according to contact scores in an outbreak case of an office

Contact score

Strong TST (erythema
diameter = 30 mm) (%)

Positive QFT (%)

2400 143 (1/7)
1800 18.8 (3/16)
1200 21.4 (6/28)
120 50.0 (1/2)

42.9 (3/7)
6.3 (1/16)
10.7 (3/28)
0.0 (0/2)
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Original Article

COMPARISON OF CONVENTIONAL TUBERCULIN SKIN TEST
AND QFT-2G® A NEW METHOD FOR DIAGNOSIS OF TUBERCULOSIS
INFECTION, WITH THE USE OF THE CONTACT SCORE

5SRiyo FUJITYAMA, 'Junko HIGUCHI, !Chica SHIRAI, !Yasuto KAWAKAMI
2Tomotada IWAMOTO, 3Katsuhiro SUZUKI, *Zenji OKADA, *Mitsunori SAKATANI,
4Toru MORI, and *Ichiro WAKABAYASHI

Abstract [Background] QuantiFERON®TB-Gold (QFT) has
recently been developed as a new method for diagnosing tuber-
culosis (TB) infection. To evaluate the usefulness of QFT, we
analyzed the relationship between QFT and the closeness of
contact with a source of infection, in comparison with that of
the tuberculin skin test (TST).

[Methods] Male (n=322) and female (n=340) subjects
(4-75 years old) who had contact with an index case received
QFT and TST. The diagnostic criterion for TB infection with
TST was defined as a test with an erythema diameter of
=30mm. The closeness of contact with an index case was
quantified in the “contact score,” based on the information
obtained with a questionnaire.

[Results] There was a significant positive correlation
between the contact score and QFT-positive rate, while there
was no such relationship for TST positivity. The odds ratios for
positive QFT rate for the subjects in the 3rd and 4th quartile
groups of contact score (taking the QFT-positive rate in the
lowest score quartile as unity) were 3.40 (95% confidence
interval: 1.07-10.76, p<0.05) and 7.62 (95% confidence
interval: 2.60-22.37,p<<0.01), respectively. These odds ratios
were also significantly greater than unity after adjustment for
age, sex, history of BCG vaccination and history of health care-

related jobs. There was a wide difference in the QFT-positive
rates between the 2nd and 3rd quartiles of contact score (3.5%
vs. 11.9%). The borderline value of the contact score between
these two quartiles corresponded to 200, which could be a cut-
off value for defining a high-risk contact.

[Conclusion] The QFT-positive rates correlated well with
closeness of contact, while TST showed a poor correlation.
Thus, QFT is considered more useful than TST for diagnosing
tuberculosis infection.

Key words : Contact score, Interferon-gamma release assay,
QuantiFERON, Tuberculosis infection, Tuberculin skin test,

Contact examination
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