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Discordance between Tuberculin Skin Test and Interferon-gamma Release Assays
for Diagnosis of Tuberculosis Infection in Korean Children

Reenar Yoo, Joon-Il Kim, Seohee Kim, Jina Lee

Department of Pediatrics, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Purpose: There is a the great diagnostic challenge in pediatric tuberculosis especially in high burden setting. The purpose of this preliminary
study is to evaluate the agreement between tuberculin skin test (TST) and interferon-gamma release assay (IGRA) including T-SPOT®.TB and
QuantiFERON®-TB Gold (QFT-G) in Korean children.

Method: This retrospective study included children and adolescents who visited to Asan Medical Center to evaluate tuberculosis infection
using at least two assays of TST, -SPOT.TB and QFT-G, from January 2014 to April 2015.

Results: A total of 20 patients were included, whose median age was 13.3 years (range, 3.8-18.1 years), and all of them had history of
BCG vaccination. Eleven patients had underlying diseases including 7 patients with immunosuppressant medication. The concordance rate
between T-SPOT.TB and QFT-G was 90%. However, the concordance rate between TST and T-SPOT.TB was 50%, and between TST and QFT-G
was 42.9%. Specificity for the diagnosis of tuberculosis infection of T-SPOT.TB, QFT-G, and TST was 93.3%, 86.7%, and 58.3%, respectively.
Conclusions: Although there was a discrepancy between TST and IGRA to diagnose tuberculosis, agreement between T-SPOT.TB and
QFT-G was relatively high. Further prospective study to validate the clinical usefulness of each assay for immunologic evidence of tuberculosis
infection in Korean children will be mandatory.
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Ag AHES AT

Aared ] Welalais] S/ 249 TST, QFT-G 4 T-
SPOT.TB A= ofefo] WHE FallA Ao, Z}
7o) 2} AN YARE BB,
2. ZAeliziE | HASHA HAMY

1) A8Nu) X uke- AAH tuberculin skin test, TST)

TST+ purified protein derivative (PPD) RT23 (Statens
Serum Institut, Copenhagen, Denmark)$] 2-TUZE 3|

FARRE - 48-72X A A0 AE& FAske] 10

mm o4l W], Ei= 8125 o)4e] WAL 731 23 A
Ab Al 12} A3 B} 234 6 mm o) AAL] A 5ol
F7he A9 Pioz Bsie.

2) T-SPOT" TB assay

T-SPOT.TB assay+ ELISPOT FAAPHS o]-&3}ith =)
d 3 2417 Yol w83 (peripheral blood monon-
uclear cells, PBMC)E £#3}o] A|xE A= 2. 5% 10
cells/wello] HE2 %43l & anti-human interferon-
gamma antibody”} F-2+%| o] ¢l+= plated]] early secreted
antigenic target 6 (ESAT-6) % culture filtrate protein
10 (CFP-10)E& A2 HFskAaL, AaEujF7]ol oF 184
b F Rt Foll dAste] As38keE ELISPOT reader
(EliSpot 04 HR, Autoimmune Diagnostika GmbH, Ger-
many) ol 4] spote] & A=} TtH ESAT-6 2 CFP-10
well B 574 o149] spoto] B Z¢ o2 BEHR
on, gy ool spoto] BAHA G B BAR

F(indeterminate) 2 53}

3) QuantiFERON-TB Gold In-Tube Test (QFT-G)

Ozt AlA AEE HES 242} heparin®t 23+ o
ZF FH, phytohemagglutinin®] %! mitogen TjZa*
S8 Mycobacterium tuberculosis E°] &% ESAT-6,
CFP-10 % TB7.7°] A @3 FHo| &2 $ 37CA
24A17F F}F v e & 747t REE dAlREste] 4
< 213, enzyme-linked immunosorbent assay (ELISA)Z
%3] interferon-gamma?®] FEE =43t FA kS
2 M. tuberculosis Q93 &4 2Tl 419 interferon-
gamma?] F%2] x}o]7} 0.35 TU/mL ©]4¢] 9= A9
3R o mitogen WETe] 2Fo|7F 0.35 IU/mL =] 9t
ol A9 AA KX F (indeterminate) 2 B-=3} T
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A ZE= 100% AT =5, dagixtel HEgo] gle 45
QFT-G$} T-SPOT.TB ALY A& 86, 7%, 2
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A Al A 71.4% (5/7)%.01F, SA TRk, 5-104 2 15-
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3. TST2} QFT-G &AL Z1fe| UX|=

AA| 209 & TSTE A1 AT B9+ T 149(70%) 019 &

Table 1. Clinical Characteristics of Study Population
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™ o] & 69 (42.9%)0] TST ¥Aolch. TSTS QFT-G
AAL Aol AAEE 429%% 0w, H 374Y ol
AAAAAE AFESIA] e oA X == 44.4
%, HAAAAE AHEE oA A EE 40% AT
(Table 3). A¥HE o] AL ol A TST QFT-G
A Aol A== 50%AA T HEHo] gE o)
Aol QA 25% ATk 7 AR QFT-G TSTE]
A& 24 Al TSTZF AlREA 53 5-104 & A9
3P, 0-54], 10-154] 2 15-204] ol A 2kt 40% (2/

Characteristics (n=20) No (%)
Age (mean=standard deviation; years) 11.545.7 5), 14.3% (1/7) 5 50% (3/6) A
Sex (M/F) 10/10 (50)
Underlying diseases (%) 11/20 (55) 4. TST2t T-SPOT.TB ZIAL Zte| UX|=
Crohn's disease 5/20 (25)
Hematopoietic stem cell transplantation 2120 (10) TSTS} T-SPOT.TB AAF 232 A== 50%H L
Solid organ transplantation 2/20 (10) o, HAAAAE AFESHA] RS tidToll A e dA =+
Hemato-oncologic disease 1/20 (5) 44.4%, HIAAAE AFES A9 A== 60%°] AT
Chronic renal disease 1/20 (5) (Table 3). 5‘5‘:‘1—, @@,‘:‘?}X]—S’}.ﬂ ;g%g' o] = E‘Oﬂ*‘]-‘ﬂ
Use of immunosuppressive drugs (%) 7/20 (35) TST9} T-SPOT.TB ZAARZEY] AXE 60%0]Qa, B
Purpose of screening
LTBI screening 11/20 (55)
Recent contact with an active TB case 5(25) Table 2. Agreement between T-SPOT®.TB and QuantiFERON®-
Prior to immunosuppressive therapy 5(25) TB Gold Results
Screening prior to overseas training 1(5) QuantiFERON-TB Gold Total
Exclusion of TB diseases 9/20 (45) Negative Positive Indeterminate
Final outcomes Negative 15 0 1 16
LTBI 2/20 (10) Positive 1 2 0 3
Probable tuberculosis 3/20 (15) Indeterminate 0 0 1 1
Tuberculosis unlikely 15/20 (75) Total 16 2 2 20

Abbreviations: TB, tuberculosis; LTBI, latent tuberculosis infection.

*Concordance rate= 90 % (18/20).

Table 3. Agreement between TST and T-SPOT®.TB or QuantiFERON®-TB Gold

T-SPOT.TB Result®

TST induration

(mm) Negative Positive Indeterminate Total Negative Positive Indeterminate Total
0 6 0 0 6 5 0 1 6
3 0 0 1 1 0 0 1 1
10 1 0 0 1 1 0 0 1
1 1 0 0 1 1 0 0 1
13 1 0 0 1 1 0 0 1
14 2 0 0 2 2 0 0 2
15 0 1 0 1 0 1 0 1
21 1 0 0 1 1 0 0 1
Not done 4 2 0 6 5 1 0 6
Total 16 3 1 20 16 2 2 20

Abbreviation: TST, tuberculin skin test.
*Concordance rate between TST and T-SPOT.TB, 50% (7/14).
'Concordance rate between TST and QuantiFERON-TB Gold Result, 42.9% (6/14).
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2ol gl thg oA AEE 25%%h 24 AT
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(3/6) 5.
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Table 4. Final Clinical Diagnosis According to the Inmunologic Evidence of M. tuberculosis Infection by T-SPOT®.TB, QuantiFERON®-TB

Gold and Tuberculin Skin Test

Clinical diagnosis

Test methods Results . Total (n=20)
TB unlikely (n=15) LTBI (n=2) Probable TB (n=3)

T-SPOT.TB Negative 14 1 1 16
Positive 0 1 2 3
Indeterminate 1 0 0 1
QuantiFERON-TB Gold Negative 13 2 1 16
Positive 0 0 2 2
Indeterminate 2 0 0 2
TST Negative 7 0 0 7
Positive 5 1 1 7
Not done 3 1 2 6

Abbreviations: LTBI, latent tuberculosis infection; TB, tuberculosis; TST, tuberculin skin test.
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