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Comparison of Results between Tuberculin Skin Test and QuantiFERON"“-TB In-Tube
Assay for Diagnosis of Latent Tuberculosis Infection in Children and Adolescents

Jong—Won Choi, M.D., Min—Sung Kim, M.D., and Jong—Hyun Kim, M.D.

Department of Pediatrics, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea

Purpose: Recently, two tests are commercially available for the identification of latent tuberculosis infection (LTBI):
tuberculin skin test (TST) and interferon—y release assay (IGRA). Due to its false positiveness, TST tends to be preferred
by IGRA until now. In our study, we simultaneously performed both TST and QuantiFERON®~TB Gold In-Tube (QFT-GIT)
and compared their results,

Methods: TST and QFT—GIT were done for the diagnosis of LTBI among children who visited pediatric out—patient clinic
at St. Vincent's Hospital, The Catholic University of Korea from February of 2007 to May of 2008, The study group was
stratified into two groups in terms of whether there was intrafamilial contact or not,

Results: Out of total 35 children, 29 were tuberculosis (TB)—exposed cases and the remainders were diagnosed as clinical
pulmonary TB, Among these 29 children, TST was positive 38,9% (7/18) for the intrafamilial and 45,5% (5/11) for the non—
intrafamilial, and at the same time, the result for QFT-GIT was positive 5.6% (1/18) and 9.1% (1/11), respectively which
implies that TST was more sensitive than QFT—GIT, Among 29 TB—exposed cases, 26 initially went through TST and QFT—
GIT together on their first visit to out—patient clinic, and 15 continued the follow—up tests, Out of total 41 cases collected,
the agreement (known as kappa value) was 0,063 which was relatively low, Including 6 cases with pulmonary TB who
were all positive for TST and only 5 being positive for QFT=GIT, the final kappa value was 0,334,

Conclusion: In our study, the agreement for TST and QFT—GIT was low, and the majorities were almost the cases of positive
TST. In current situation with lacking a gold standard test and limited data on children to adolescents, this result is quite
alarming that the recent trend tends to replace TST by QFT—GIT when diagnosing LTBI, (Korean J Pediatr Infect Dis
2013;20:17-27)

Key Words : Latent tuberculosis infection, Tuberculin skin test, Interferon—y releasing assay, QuantiFERON-TB Gold
In—-Tube assay
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7F 117 (37.9%) 130t 5% (median) AE>
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18 Al9jstal BF7F A4S 45 ool HF vtk
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Bl A 7 Aol 7 giglov, FET ulEe HE5A)
ZARE B A2 Skl o Woke ] (P=0.0
AT IAEEE w71 A5 14.3 m/ARE vlsA
HET 7.6 mm/AIRE A AR 33.6 mm/AITFOE
A gaprolld 7HE =3%tHP=0.004) (Table 1).

N
0x
ro
B
uy
a2
foh
N
i}
1o
|.|-
1]
-I°I'
J})l-

[e}
A gaze el 25 Tolga, vl Baae)

M 2FE7E 7P Bkt dde] A2 dee F
A JEF L B R A, g Hdde] 747 107
(55.6%), 87 (44.4%) ©1aL, vl &A HEFTS W 1
A, 7134 W A8, & F §d A9 44 49
(36.4%), 478(36.4%), 378 (27.2%)°13ct. a9

Gt = s s ASTelA

03
o,

7} 47 19 (5.6%), 1398 (72.2%) ©1 11, Bl HET
M= A, S8R A7 42 78 (63.6%), 0780l
om, & QE A7 7 o B 4 o|glet 7k
9] Ato] o]Foj 32 FA HEFTo] 24 144
(77.8%), EF€ 4 (22.2%) 0|93, HFA HHTS
247} 479 (36.4%), 778 (63.6%) O 7 H)%7] Aol A
P H]Eo] E3tH(Table 2).

HEAF ZAF)A LTBI o132 dslr] e A5
13] 52 23]e] A% TST} QFT-GIT Ak #HE4
Ail= TST7|%C2 LTBIZF Adte 25
oA 38.9% (7/18), vlsA HEFTelA 456.5% (5/

e

1Do]a, QFT-GIT AL 7| o 2 JAdd A9+ 7+
7} 5.6%(1/11), 9.1%(1/11) & 5 AARE 2 #}o)7} Q)

¢

9 thH(Table 1). YA Ao gty A= T

FollA AL

r
Hl
o

3. LTBI &Rl
A

SIsH TSTRI QFT-GIT ZAIE Bk=3iH

2 WA WHE A)S] TST A7 S0 o 74 d
o] FHF HFo] 125 ol A A ol REEHA}
Jedd A= 1582 A A7) 134, vlsA H

Table 1. Demographic Features and Results of Tuberculin Skin Test and QuantiFERON®-Gold In-Tube Assay in

Study Groups

Characteristics Intrafamilial contact Non-intrafamilial contact Clinical TB P value
(n=18) (n=11) (n=6)
Median age (range) (years) 3.1 (3-10.3) 7.4 (1.8-11.6) 14.4 (10.9-18.2) 0.000
Sex (male:female) 1:1 1.75:1 1:1 0.754
Total WBC count (/mm?) 7,932+2,412 8,741 +£1,474 7,388+1,830 0.427
Segmented neutrophil (%) 39.5+13.7 42.7+10.4 54.0+13.6 0.098
Lymphocyte (%) 49.5+13.7 48.6+10.4 33.8+11.3 0.050
Platelet (x1,000/mm>) 309+60 301+56 326+73 0.903
ESR (mm/hr) 143+14.1 7.6x4.77 33.6+£20.8 0.004
Tuberculin skin test
Positive (%) 7 (38.9) 5 (45.5) 6 (100) 0.049
Negative (%) 11 (61.1) 6 (54.5) 0
QuantiFERON-Gold In-Tube
Positive (%) 1 (5.6) 1(9.1 5 (83.3) 0.000
Negative (%) 17 (94.4) 10 (90.9) 1 (16.7)

Data are expressed as number or mean+SD (standard deviation)

Abbreviations : ESR, erythrocyte sedimentation rate; TB, tuberculosis; WBC, white blood cell
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Table 2. Demographic Features of Index Cases in Tuberculosis Exposed Groups

Characteristics Intrafamilial contact (n=18) Non-intrafamilial contact (n=11)
Relationship (%)
Mother 15 (83.3)
Father 3 (16.7)
Grand parents 6 (54.5)
Others 5 (45.5)
Types of pulmonary TB (%)
Simple 8 (44.4) 4 (36.4)
With cavity 10 (55.6) 0
Endobronchial 0 4 (36.4)
Unknown 0 3 (27.2)
Status of AFB smear (%)
Positive 1 (5.6) 7 (63.6)
Negative 13 (72.2) 0
Unknown 4 (22.2) 4 (36.4)
Diagnosed place of index cases (%)
Study hospital 14 (77.8) 4 (36.4)
Other hospital 4 (22.2) 7 (63.6)

Others: father in law (n=2), uncle (n=1),
Abbreviations : AFB, acid fast bacilli; TB, tuberculosis

father’s friend (n=2)
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9ltal 570] QFT—GIT #AF oz 5 AR 44X # AP - interferon—y Frell =74 ti29] interferon—
£ 0.833°]%0tH(Table 4). v @5 W 42X (TB antigen—Nil %) 2] ##AS AlAals}

Table 3. The Status of Results for Repeated Tuberculin Skin Test and QuantiFERON®-TB Gold In-Tubes in Study
Groups

TST (mm) QFT X

Sex Age " i " i Interval
Intrafamilial contact (n=13)
M 18 m 7 0 - - 10 wk
F 22 m 0 0 - - 12 wk
M 24 m 0 6 ND — 11 wk
M 25 m 0 0 - — 11 wk
F 30 m 0 23 ND — 12 wk
M 32 m 7 5 — — 13 wk
F 4 yr 0 0 - + 9 wk
F 5 yr 0 0 - - 13 wk
M 6 yr 6 17 ND - 15 wk
M T yr 0 0 1D — 12 wk
M 8 yr 0 0 - — 13 wk
M 8 yr 0 0 - — 15 wk
F 8 yr 0 0 — — 11 wk
M 10 yr 0 0 - - 16 wk
Non-intrafamilial contact (n=2)

F 21 m 7 11 — — 13 wk
F 9 yr 0 0 — - 11 wk

"Interval between lst and 2nd tests
Abbreviations : F, female; ID, indeterminate; M, male; m. months; ND, not determined: QFT, QuantiFERON-TB Gold In—
Tube; TST, tuberculin skin test; yr, years; +, positive; —, negative

Table 4. Agreement for the Results of Tuberculin Skin Test and QuantiFERON®-TB Gold In-Tube Assay in Study
Groups

TST pos (n=18) TST neg (n=29)
Kappa (P value)
QFT pos QFT neg QFT ID QFT pos QFT neg QFT ID
Total TB exposed (n=41) 1(8% 11(92%) 0 1 B% 27 (94%) 1 3%) 0.063 (0.527)
Intrafamilial contact (n=28) 0 7 (100%) 0 1 G% 19 (90%) 1 (5%) —0.069 (0.547)
Non-intrafamilial contact 1=13) 1 20%) 4 ( 80%) 0 0 8 (100%) 0 0.235 (0.188)
Clinical TB (n=6) 5083% 1(17% 0 0 0 0 0.833"

"Caculated Kappa, overall agreement
Abbreviations : ID, indeterminate; neg, negative; pos, positive; QFT, QuantiFERON®-TB Gold In-Tube; TB, tuberculosis; TST,
tuberculin skin test
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Table 5. Agreement for the Results of Tuberculin Skin Test and QuantiFERON®-TB Gold In-Tube Assay in TB
Exposed Cases Classified with Age

TST pos (n=12) TST neg  (n=29)
Kappa (P value)
QFT pos QFT neg QFT ID QFT pos QFT neg QFT ID
Total TB exposed (n=41) 1 (8%) 11 ( 92%) 0 1 3%) 27 93%) 1 3%) 0.063 (0.527)
{Syrs (n=20) 0 8 (100%) 0 1 (8%) 11 (92%) 0 -0.098 (0.402)
>5yrs (n=21) 1 25%) 3 (75%) 0 0 16 04%) 1 (6%) 0.348 (0.040)

Abbreviations : ID, indeterminate; neg, negative; pos, positive; QFT, QuantiFERON®-TB Gold In—-Tube; TB, tuberculosis; TST,
tuberculin skin test

X Clinical TB
O TB Exposed
30.00~] x
X
= 2000~
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Tuberculin Skin Test (mm)

Fig. 1. Relationship between the size of tuberculin skin test and the
value of “TB antigen-Nil” in QuantiFERON®-TB Gold In-Tube assay.
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