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Clinical Significance of Interferon » Release Assay for Diagnosis of

Tuberculosis in Children

Hee Woo Lee, M.D., Hwa Young Park, M.D., Young Min Ahn, M.D., and Keun Chan Sohn, M.D,

Department of Pediatrics, Eulji General Hospital, College of Medicine, Eulji University, Seoul, Korea

Purpose : The purpose of this study is to evaluate the usefulness and limitation of QuantiFERON-TB Gold (QTB) for diagnosis

of latent tuberculosis in children,

Methods : The medical records of 112 children who were tested by tuberculin skin test (TST) and QTB for detection of latent
tuberculosis (TB) in Eulji General Hospital during the period from January 2007 to June 2009 were retrospectively

reviewed,

Results : Of the 112 participants, the clinical TB group included 15 (13.4%), the contact group included 43 (38.4%), and the
non—contact group included 54 (48.2%). Positive rates of TST and QTB were 100% and 80% in the clinical TB group, 64%
and 14% in the close contact group, 27% and 0% in the casual contact group, and 52% and 2% in the non—contact group,
respectively, Sensitivity of QTB was 80.0% and specificity was 92,6%, Agreement between QTB and TST was poor (k=
0.209), We also confirmed that the positive rate of QTB increased as the age of the patient increased (P=0.011), A QTB
indeterminate result was observed in 11 (9.8%) subjects. QTB was retested in 15 subjects. In 5 of the 6 subjects who had
positive results initially, positive results persisted for a median 2,2 months after termination of treatment,

Conclusion : Although QTB was associated with several problems, including low sensitivity and a high rate of indeterminate
results, it had clinical importance due to its high specificity,. We found good correlation with regard to exposure and QTB
positivity, including that of young children under 5 years of age. However, clinical application of interferon—y releasing
assay for young children for diagnosis of active and latent tuberculosis will require additional prospective studies, (Korean

J Pediatr Infect Dis 2010;17:137—147)
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A A o] Aol FHZEY )y
AH(Tuberculin skin test, TST) 7} @A7FA]
So® AbgEe] g shAwk TSTE Wzkest
o|=7} FA| 9ka1, At o]g] who]Futbe| 2o} (nontu-
berculous mycobacteria, NTM) Z+&loju} BCG A=
O 7 QI FANESo] va 4= Jlom, Ao s 9
3l 239 Yido] dastal yhgo] HA] ko, s Al
AL A& A=
oo

F A A2 el
B ¥ 2 7l 547 AH(Interferon gamma release as-
says, IGRAs) 7} 7idtelo] o]&¥ar qlvk. dAf ARE-H
 tEAQ] 7 7] WS AE So] gl ESAT-6
(Early secreted antigenic target 6) 2} CFP—10 (Cul-
ture filtrate protein 10) &2 A}=3F 3 Enzyme linked
immunospot (ELISPOT) & o]&3sle] g Eo] T A
X9 5 ZA438l= T-STOT.TB assay (Oxford Im-
munotec, UK) 2} Enzyme linked immunosorbent as-
say (ELISA)E ol&ste] AE W 729 T Al3EolA
ujEs QEHE  Fvldnterferon—v) & FAdH=
QuantiFERON—TB Gold assay (Cellistis, Australia)
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A%, 49 4 5 5 98 24 A9 4AL
TST, QTB AxE $FHoz AL TST+
Tuberculin PPD RT23S A¢k F-9l9 2 TU/0.1 mLE

Ui FARekaL, 48-7243F B ol BHY A=
mm 912 S8 QTB Ak 4k ¥ 3 mL

= AF 3k, Nil control (normal saline), A3 E0]
& (ESAT—6/CFP—-10), mitogen (phytohemagglu-

=°l = 39 &gk FEl 1
mLA gL o 16-24A13F F<k 37CollA ek 5 A4
¥ QI #E 7kE ELISA W o2 545}l
ek A thx<l mitogen T} 54
control®] Q/IE & 7nte] A3gre] tol7}
[U/mL o144 w #=0] 7hs38k31a, At 5o
(ESAT—6/CFP—10)°l| &JgF 1Ef# & vl Aagtell A
SAUZY] Fhe W gro] EHEAAQ 0.35 [U/mL ©]
AR A5 PO el Al 7] B (ESAT-
6, CFP—10, mitogen) &5l tfal] Az}gto] 3
A8t GHA S48 495 3 E 5 (indeterminate) &

34t

tinin) -] 2z}

TST9 QTB AALY] AT QTB HARF 1149
S AL 3 AA e 7 ol wARA )
Cohen’s Kappa® ©]&38fo] G311 o™, + HARS] W7k
L9} Eolx= 74zt Akl oAakA Aata) vl gkt
ol HIHETS YAt R AEelqint d97k QTB &
AEL FrolAlE AGE olgste] nlusgion, nE
A FA4A P<0.05%1 A5 BAHoR o3t
1 BAEIT
Z2 1}
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Table 1. Patients’ Characteristics

Characteristics n=112
Age median (years) 6.3
Male:Female 1.07:1
BCG Vaccinated (%) 110 (98.2)
Past medical history
Healthy 52
Pneumonia 25
Bronchiolitis 10
Croup 2
Bronchial asthma 5
Sinusitis, APT, AOM 3
Cervical lymphadenitis 3

BCGoma 1

Tuberculosis exposure (%) 43 (38.4)
Close contact 28 (65.1)
Casual contact 15 (34.9)

Clinical diagnosis of Tuberculosis (%) 15 (13.4)
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714 oItk (Table 1). YA 54 (38.2%) > 4
& HZgo] glo] 713 59 257 %— o7 AdS
A7) Y&l TSTe QTBE A& vl F ol 3t

2. TST2} QuantiFERON-TB Gold
U U

Zijo| FHEE

A el TST ¥ 679 (59.8%), QTB
AL 179 (15.2%) 01903, QTB A AR= % TST
FJoldeh. el TSTS QTB Axe] o
53.5% (k=0.209, P=0.001)9 2™, QTBY WAEE
80%, Eol%E 92.6%2 A3E BTk

A Aate = 15% (13.4%) 0131 0m, QTB <%
e 129 (A E, 9 A9, TST 44 o 47] +
80%, 11.7A41, 17 mm), £ 3% (20%, 13.7A4, 20
mm) ©]$TH(Table 2). U424 A3teA QTB &4 3
Y T 2 HeA A9 ?ﬂ%? AzE B Aoz
ek ol (134 dob, TST H4 27| 20 mm/
114 ofo}, TST A4 =17] 20 mm), U« 1S 8
At A w7 o] s o
T FA o] A ok A
ou

T34 eMlow 9t 4

AX F5 WA
17A] oo}z, o=
A &gk v A 2%
x]g_% l:ﬂ-o]—r/].
HETFE F 439 (38.4%) 07 TST g 22

(51.1%), QTB %S 49 (9.3%) ], QTB <4

&
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7 TST 391 11 AEwelgith 1Y A& &
28%(65.1%)01M1, TST ¥4/QTB &34 =
139 (46.4%, 3.841, 13.5 mm) o2& o] & 8Ho| 54
ngto]glom o]59] TST A4 H A71e 14.

%]\1;}_ ohﬂ ;Hi:,lo 151:10] 1 TST, Q B E'—l:r oF

49 A9 glglom, TST 44/QTB

F 4'8(26.7%, 6.34, 11.5 mm)°| %1 l % 39°1 5

rlr

T 54 (48.2%) 07 Ad HFHY glo]
ARy F éfﬁ% wAlsE] Sl AR AlReE Aot

Faolglth TST 92 307 (55.6%, 4.7A4], 13.4
mm) ©|$ 1, ©] F 19o] QTB ol glrt. vol'd &
o A= 54 mlwte] 30 (55.6%, 2.1, 12.0 mm)©] %]

3 104 o) 137 (24.1%, 12.941, 12.9 mm) ]3]

t}. BCGoma®] WHo] Sl 19 (2714
TST+ Fdollert QTBE 540l

, 18 mm)=

3. Lo[o]| k2 QuantiFERON-TB Gold ¥ME U
YRR Yl
s Aol wat 54 wEl 54 o) 7 TR
ekl TST, QTB 235 #4313 tH(Table 3). TST
T Yol vl AES K b vlE(P=
0.728), QTBE V44 A3 R Hlé*‘d}ﬂl Lo
7} Sl whet S EE Tk ol ole

Table 2. Agreement and Sensitivity and Specificity between Tuberculin Skin Test and QuantiFERON-TB Gold Results

by Group

Group QTB Agreement Sensi.ti.vi.ty
(+) =) (Ind) % Kappa Specificity

Total TST (+) 17 47 3 *

(n=112) ) 0 37 8 35 0209

Clinical TB +) 12 3 0 80.0 B Sensitivity

(n=15) ) 0 0 0 ' 100.0" 80.07

Contact +) 4 17 1

(n=43) ) 0 14 7 la 0158

Non-Contact +) 1 27 2 Specificity

(n=54) ) 0 23 1 471 0.052 44.47 92,67

*P<0.05 by Cohen’s Kappa: 'tuberculin skin test:

TQuantiFERON-TB Gold

Abbreviations : TB, tuberculosis; TST, tuberculin skin test; QTB, QuantiFERON-TB Gold, Ind, QuantiFERON-TB Gold Inde-

terminate result



013]% 2f 3¢

Table 3. Tuberculin Skin Test and QuantiFERON-TB Gold Results by Age and Group

Total Clinical TB Group
n (%) TST (+) QTB (+) QTB* n (%) TST (+) QTB (+) QTB*
Gyrs 57 (51) 35 (61) 4 (7 7 (12) 2 (4 2 (100) 2 (100) 0
>5yrs 55 (49) 32 (58) 13 (24) 47 13 (24) 13 (100 10 (77) 0
Contact Group Non—-Contact Group
n (%) TST (+) QTB (+) QTB” n (%) TST (+) QTB (+) QTB”
Gyrs 25 (44) 14 (56) 2(98 5 (20) 30 (53) 19 (63) 0 2 (N
>5yrs 18 (33) 8 (44) 2 (11 317 24 (44) 11 (46) 1 4 1@
*QuantiFERON-TB Gold Indeterminate result
Abbreviations : TB, tuberculosis; TST, tuberculin skin test; QTB, QuantiFERON-TB Gold
B = -3 >
1% = —>
13 — > —>
12 —> > > > 9m
10 3 — =% 6m
10 — —_—> 12m
9 —_— — 12m Clinical
8 |—> —> 14 m T8
7 — —_— 10m
T SE, S >
5  [e==-s I >
4 Jewes > -3 >
- Q) SEEE > e >
2 |mmmms > e >
e T > e >
No 3 6 9 12 15 (month)
—> Positive ----> Negative — > Indeterminate

Fig. 1. Persistent period of positive QuantiFERON-TB Gold results. Abbre-
viations : m, month; TB, tuberculosis.

SAXORE Fost alo]E HATHP=0.043).

AA O F QTB R EFE= F 119(9.8%) 012
ok yolo] whE Rl 54 ulgk 54 ool A
12.3%, 7.3%% Hol7} off 7ol ZARE 57
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4 ANAE BEREd), A e}, meha] B A A 2olelA] ol o] F714)
L QTBY QA #8402 B7ke] fd ABEth

inl 2t Bl Al T Auje] 9ahd QTBY WH%

= 80%, E0lE= 92.6%1, TSTS} QTBY 4A%

F - A gl fHE A3 Zhde] sk A= HAPHO £ x=0.209 (P=0.001)%it}h. Powell 5% QTBY

Z 7]E9] TSTHU} o] Aelg QTB7F ZUH WA WAEE 65-93%% ATt veksle, TST9 QTB

o]F Aot ME FE3HA AREE 7 Aol ek A o) A% w W teksiA Yepdun ®usidh

2 B3 opr 5T Aot ditellA= TSTHY B oA W7tEE Powell So] Badk MY o &

g Ee] W, Solmrt wom, A7 AEdt gEg o, TSTS QTBY UG ¢=0.209% &
QTBY AH-S A= Aeta Qo dores 71E gomu}

©] TSTell vlal] 7k vhar, R F 52 27} 84 2} ke =g Ao TST

i)
rd
tom
flo _11-u:

o] vpolu} medelel] & WS etk AE AX e o] o} &2 27-55%, QTBY] Wé%ﬁ 10-33%% &
sote] A9 gl 9of QTBTE ALA R Adshs qgglon TST QTBY YA Tt vherah Bis g

AL $2aka gy 719, 20109 WEH CDCY 7ol th(Table 4). Kim 5209 Oiﬁlow QTB ¥4 &2 33
EERRloIME 54 o]Fe] meFo] FAQl LofelME gm v AT AFEr) Eoked), ol gaES 7
TST thileid QTBE A3 AU OZ AREE = 91 odglo] 1wy E oy Ak wjFArL A, 51 24
that sl o, 5A| miRtol ALY WeEo] AjstE &kl A} 9l oz dAs] AFel] woz Yzt
Bfels TSTE 7I=C2 sfoF drpal Axskglen], o Chun 578 A4 34 & 78 g2 95 29
2ol E, of¥l ok thd QTB A77F oA mIFE  AxE A#E 84 F HFE Qo] Ao ofd Aow
A3} sotel A QEHE Fu|7F i, Welg o] FEs) slolgl 419oA] QTB FAlo] Q= AS shelstglon,
e ke A 5e BT ol HHEHT 549 T o 1YW QTB Yoz e

Jeu ElvEtlAE BCG AEEC] 98%°] ol2% B A Ao AFSallt) $HE ok A
HE Baka, Ao HE5Ho] ol of# Lol A TST & Ao QTBY Eo|%7} TSTel| Hl8] Ethi B
e AR AR ARG F BCG A% A s B AT TSTS QTBY Solmi 27}
& A X3 A A8 ARE AFShs A9 EE 0 44.4%, 92.6%% QTBeIA @AEHA Eokh

Table 4. Positive Rates of Tuberculin Skin Test and QuantiFERON-TB Gold among Latent Tuberculosis infection Studies

Contact
Study (year) n (%) Non-Contact Agreement (Kappa)
Close Casual
Our study TST (+) 18/28 (64) 4/15 27) 30/54 (56)
QTB (+) 4/28 (14) 0/15 ( 0) 1/54 ( 2) 0.209
Sung et al. (2008)" TST (+) 18/33 (55) 7/41 (17) 0101
QTB (+) 5/33 (15) 0/41 ( 0) :
Chun et al. (2008)'”  TST (+) 13/49 (27) -
0.390
QTB (+) 5/49 (10)
Kim et al. 2010)% TST (+) 26/82 (32) - 0.693
QTB (+) 27/82 (33) '

Abbreviations : TST, tuberculin skin test; QTB, QuantiFERON-TB Gold
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AkA Ao E 154 (13.4%)0l90eH, QTB % AL olu] Hud H} 9lth. Kim 522 BCGE HE3
JEL 80%S%tE QTB &40 #ld 3% & 134 AAgolo A 3709 F 2 TUR TSTE A133- A}, 44
ol AUyt A8 A5 o 1EHEAG o Sut 10 mm o)/do] 29%3tka Bustglon, = t& A
o o] glof AE ol TSTZE 44 A T A% 65 o]y BCGE % % 21 A ofel A
7] 20 mm=z ol ot QTBE +7301%1, o] % AE 4709l 5 TUR TSTE A8e 4$ 242 10 mm
A5 AF-E FARE] HA| Aghrh o 178 114 o]Ato] 65.8—73.9% A tkaL p_Lo}aiD}
ojoli= ol A7} A& X 55 v $xE 37 )3 AN o) WA 7 AP el e BCGE 1
S Fa7 ygsla, TSTEE 42 37] 20 mmE A o]de] A#sta TST A4 3715 10 mmE 393

BpgolAont QTBE S0l B F3 Aa

S o], TSTY &L 6.3%] 338131, BCG
A5 7 7130 A&H o FH A b 29 o 4 T T 109 ool At Aol AddEC] 192
oA s ol 34 aRle A A5E Ay Aasplota Raskeltt wEka] TSTE] A&l #
1, o] A9 $ AAA ol fZ QTB FHHES A obd AR Ul i SIAT, T AlAo} Al
A&EHA] Zaksleh A 198 gt F4- AR A 71l BCG HE& At sgubetelr] AAZF R
Zlo| A H7@ o] #Eo] Xekel 174 ootz 34 A TSTE S50l ofd AotelA] drpt =7 ¢ of
TS AFsila AAA olfZ QTB FA#HES gt 71 A7} o]Foxfof & Flo|tt,
Al&EHA] Faksitt oleldt FEled QTBS] wfEst TSTs} QTBY] RIFFES} So|les FHHow 17
65—93%°l E¥}sith= AMdS 53l QTB7E Sdolte 3 Hobs ), 7 AP 28 AAE Kol A, A
Aoz olo] Hw Ae X 7E dof stz A TE A s A = wjAlE 5= 9l o A7t
e & 7 AT ok s, 7 AAF A3rE dASHA b Ag-olle

o ) g A7V elA], At wjoF ZAF okt gxe] ot kA o], BCG HE %, TST 24 A
oz T-SPOT.TB #HAFE A&t A3} & 6314 7] & st A8 oJF-E dAddof sty QTB %
3}
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= I}
o] At 5 T-SPOT.TB 24 Ax<l 79(11.1% A9k A
S5 NTMell e Ay o8 Az st o] Aol HIV 47t solld ==A B vf Qiglc
52 19S AYstas BF 704 ool PET whebA] ofefgt AbglelM= A S aEs & A
Nad 27 BornR o)Xy ikt ok 9ol & Akek= © QTR Ego] & Ao,
WA T-SPOT.TB 7321 -z NTM 7ot 2 5A] wREe] Aot A= @A BCG elldAdss o ¥4
ol WAAR gho = W ool 3t 9194 ® lo] TST Avle] weh Agshs Ade =g,
gk aefaljof shAlch TST7} Solerb W& A& ygfshd, TSTHeE A
2 ATE HEST 549 F A9 A5 glo] Wy o] A5 oFE AAs] olele F stk mebA] 71E9
A Z AINE wjAsl] Y& HARE AEE 34 vk TSTel F7H4 o2 QTBE Aldsrtd w& Solvz
20} 20 3T o5 F 15%o] TST %A (75 et =4Q3 A3 N 5E Eol= tﬂ Teol g Ao
%) o1 UA T QTBE= Aol o, 49 (20%) < T A7 mebA ole] dATtellA] A9 A F TST

el ARE Waok oF & e el QTBE S Mg BAV) A
dae A3 Asow Agd dob o] 159 kollM FRANY AV FF o B

2% 4%8 BOGE A% Sol5r, 7 AW Ug kA @49 solsejely s A
ol ol BCG A% ¥ TST 4 Bol Fobalthe ook & 2oz 4zher)
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QTB 0Ee] 43e 71 281e) dali o)
e AelA B3 vt 9k Connell 5202
gen phytohemagglutinin®] 3t QIE{HE Fn} £

mito-

Hh-g-o] oolo| A Yth= A& HAsHSlal, AoleA &
el %) A o] Fadhe AFskgiet Lighter 9%

BHS AR S A2l 7]% 0.35 IU/mLelA A A3
Zoke] 71% 0.26 TU/mLE aFeEx4 st A7-4d 1o
A, TSTSF QTBE] LA=7} 17% 7} Bl

F

Ff'

L [e]
= s

sth. Haustein 52 74 AZ oA Incubation
period7FA] 2] Al7Fo] 2A17F o] dAE= H9- QTB
nZErd Hasl] AFsitly B3usl9E 1, Chovin,

=

Leyten 27 2Y 2 Incubation periodZ &4 Eﬁlﬂ%
24X 7ol A 48—=T2A17F0. 2 A8t A QTBY Wt

= 9 TSTS QTBY YA=7F AAeH ~7}6}°ﬂ%%
Hskelnh weba LotelA QTB M EE F7HA717]

RiLAg = R o)

94'3]1/\13 QTBY 2HTAAE W31, AE 5 A=

&31A Alg¥skH, Incubation periodE @A KTt A%
75]’1‘ o] AlAe] e Jlow AzbE

QTB Azelr #4 1 F(Indeterminate) &= &4 4

3217 Hrh= M. tuberculosis 3} mitogen phyto-
hemagglutinin (MHA) o] thal &=} <le =& 7u}
] gEgo] Fsto] AAE WA oHYE A
omlgitt. AAAQl QTBY #YRFE 3.6%7Y 2= (ref
F7h Aof thde] v AT el Bad 3 B
o] W= 0.6-14% 03 B o= 10.6%
E 1= A7 R EF Aol
9010w ayx AL wAAe] Aela} Wl AlgolcHt
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