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Effect of Tuberculin Skin Test on Ex-vivo Interferon-gamma Assay
for Latent Tuberculosis Infection

Jung Yeon Lee, MD, Hee Jin Chal', SangNae Cho, Ph. D2 I-Nae Pak, MD, Yeon-Mok Oh, MD, Sang Do Lee, MD,
Woo Sung Kim, MD., Dong Soon Kim, MD., Won Dong Kim, M.D., Tae Sun Shim, MD.

Division of Pulmonary and Critical Care Medicine, University of Ulsan College of Mgdicirze, Asan Medical Center, Asan Institute for
Life Sciences', Department of Microbiology, Yonsei University College of Medicine’

Background : Recently, two commercialized whole-blood assays, QuantiFERON®-TB Gold (QFT) and T SPOT-TB”
(SPOT), which measure the IFN-y released in the whole blood after being incubation with mycobacterial antigens, were
approved for the diagnosis of a latent tuberculosis infection (LTBI). However, there is data on whether or not the
previously used PPD skin tests (TST) have any influence on the diagnostic ability of these ex-vivo IFN-y assays.
Methods : Forty-six 15 year-old students who did not appear to be infected with Mycobacterium tuberculosis were
enrolled in this study. The peripheral blood was collected and used for two IFN-y assays. The IFN-y assays and TST
were performed at the baseline (1%). The TST was repeated two months later (2*), and the IFN-y assays were repeated
two (2" and four months (3") later only in those subjects who had negative results at the baseline in both the IFN-y
assays and TST. An induration size > 10 mm was considered to be positive in the TST.

Results : The mean TST value was 3.1 £ 54 mm (range: 0-20). Of the 46 subjects examined, 13 subjects (28.3%)
showed positive results in the two-step TST. Nine (19.6%) were SPOT-positive and only one (2.2%) was QFT-positive.
The 2 and 3 QFT were carried out in 23 and 25 all-negative subjects, respectively, and all showed negative results.
The 2™ SPOT was performed in 23 subjects and only one (4.3%) showed a weak-positive result.

Conclusion : Even though there were some discrepancies in the results of the two ex-vivo IFN-y assays, it appears
that their results were not influenced by a previous TST carried out in two or four months earlier.

(Tuberc Respir Dis 2006: 59: 406-412)

Key words : Latent tuberculosis infection, Interferon-gamma assay, Tuberculin skin test, Purified Protein Derivative
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Two-step TST
QFT
SPOT

46 (100%)

TST(+)
13 (28.3%)

l

TST(-)
33 (71.9%)

Base line TST(+)

Booster TST(+)

7 (15.2%)

6 (13.0%)

l

Y

QFT(+), 1 (2.2%)

QFT(+), 0 (0%)

QFT(+), 0 (0%)

SPOT(+), 5 (10.9%)

SPOT(+), 0 (0%)

SPOT(+), 4 (8.7%)

Figure 1. The results of two-step TST, QFT, and SPOT tests at baseline.

TST: tuberculin skin test. QFT: QuantiFERON® TB Gold test. SPOT: T SPOT-TE® test.

3 A2l IFN - v HAL Z1t

1) QuantiFERON-TB Gold®

467 = 19H(2.2%)ol A Aol A tk(Figure 1). &
41 1989 TST HAVE A2 A7l
SPOT AAME ZatA FdolojA Al % ?3 7ﬂ °
2 FALA 22y o)A TSToA 4
2 129 B4 QFT 244 ¢] 23E 24t o] 8
A B A HRAHES AlgE Ao BE
TST Aol HIAAHE WA AA A tol 7+
dxo] JEA= g 5 qidlch o] dHAl TSTellA
= SPOT AAF &Aold 44

B EA91 339
A e1gk 207 T 2709 Foll 231, 470 Foll 25 <]

A QFT AAFE W Aol w7 S4elginh

46Y = 97 (19.6%)°N A Aol ck(Figure 1). &
Q1 52 A TSTOAA FAdA 74 Foll A 5ol
5 A TST7F 9491 69 5% SPOTS 24 9]

Rloox

)

Atk v A SPOT ¥4 <91 482 25 TST9 QFT
AAE 24010 A& AldeE TSTeF SPOT 2
QFT HAtellA 57991 29% 5 2709 A SPOT A}
£ WAL 9 239 T 1943 %)l A oFskAl 43
(¥4 A7 107 olsh oz skt 471 Aol 24
ol wkssto] SPOT HARE Aldskslent 719
BE AAAM SR Fd AEF7E 1070
g zete] AEETOR FAHG o o] & A
S WHESkA] Zehitk 270 A ALl A Fkg o
e, Fdo=,
7}7} 21, 123, 10,
132 SA4d 7Fsd< AAbe ey Y o F7b

= AldetA] Z3A o] Al 42Ago Al
04
A

5. PPDLH ESAT-6 St ZAt

PPD 5 ug/mlell £ 9+ ESAT-69} ESAT-6
0.125 ug/ml &4 0125 ug/ml =7} ¥4 A

409



JY Lee, et al.: Effect of tuberculin skin test on ex-vivo IFN-y assay

%o] PPDO] AR 5 9F 25%7F ESAT-692 &

= e

Eﬂlj oo o

o rO{' N

D

w o U =
2 g

-} oX, Elzi
off F

X,

10

O]Ui PPD7} xﬂs’% IFN-y 74/\}01]
aefstglont & Aol A=

=
AT 4R A G A RS 9

o
—_
(
Al

X0, MU
32 o

.‘Eu}L\l
I~

" o
o
Ay gl & O oE

re
-
5‘.:
o
Lo
5‘.:

PR

ZOo ur
o= ©«

O
% 3
N
=
A
2

;ﬁ
w2
;ﬁ
%

o,
\
’%
do
0%
o,
o

EEORCER
S QT 4929 A8
Qiet. et Sdlol A el Asizkel F44
7 154 Yol A QFT 4 & 2296(1/46)% 1
& FAoA Wl Re P54l AT 199
AR EIE T LR ENE IO TR
o] gl 10-14A4ol A TST YA EL 14.9%, 15-19A4]
oA L 528201 AT, ow oF 10d0] A5
w S A9 g el FANA RANAE ARS
Ao FA4H, ols) vlashw SPOT A4 G4
£ 196% (9/46)2 A 154 vole] stagol xe]

0]
(]
Eo

o
SEE

K
£l
91_‘
Loy

3
)
i:J il
Ol

1r
4n
ot 2 wE

T

T4 AAEH =g FAF BoFa vk SPOT
WAL o]t TSToIA A2 TST ¥4l thitoll A
gk Fgol AL, 1-35 Sl AldE 7 WA TSTellA
FEe EE SHAelA oIk Eg A WA
TST ¥4 = 7 4 =717} 15mm o] 49 27 =5

g H}= Bk TSTolA B49 =717}

15mm o]4el 4% Nxﬂ Al AT el
2 A4S 13 ) SPOTZA = oleh & Rats =
Aotk et T A TSTolA B9l 790,
15mm el 4elol, 38l HAA Rl 41 7}
e A ey TSTSF QFT 25

r
v

©°. 2]

= O

oW A SPOT ZAFEF ok ol 48 o] sA & wdla}x|
it SPOT AALe] MR ol AE AL S}
27 AL S5 AAT AP FeHE )

A AF
A3 4= ¢leh TST 942l 5ol A= o A E57}

410

247} 6,17, 54, 69, 1437001 AL, TST 243 <1 4ol A
= 247} 6, 7, 15, 15710] At} & TST &4/SPOT &

o

NN B ofdel 4%e 1T SPOT WA}
o4 el 71Ee o BA gt of 41el
shie gAom WAUNS Aol ATk wheb

o} SPOT AN ekpael Aol Al e
onlsheA] F& EAE WA ol waw %
QA= & 4 §lT FEAEE ol 8oL L
SRS AV Baste] Ade] Bjol s B
oA o WA A elnE BT F YL
Aom e 18] fstels B 5ol ool
ga3 Aot}

204, g Sl WS HAelA QFTE 27
49 235 BTk o= QFT HAke] A
o] £2& on|shy mE 24714 HAoj Alde TST
7b A It GRS MAA G & ASdHL
Mashishi @ Schmittel 5% #|9] [FN-y 7A}9]
Agge] T2 Barg vt vk v i S0l
H Ao = TSTE Aldstsiehd TST= 3713 §
o = A|9] IFN-y AL A3ell ks m XA et
A g7rek = Qv Il A 1997 o] 7M=&
Stil 5-63d W HIMAHF Lo RS Fe]
fete] TSTE Aldstgiont 2 A-2f vl o4
219979 FA] o ofd yelglom g TST= 79
A &atA] ekoke Ao w2 A wkeha] TSTA AL
&38h= PPD7} A1) IFN-y #Abel v )= 7144
Gl st ATE Fske] gl 5 ISl
et TSTAlA AR-ake PPDE IWiFAE 5 &2
Akl Aol Al 2HE o2 AZE | 2 At
AFL-3E AAPH O A= 2047 v ekEE WS AL
Eetlonz Hab Bl Aol A=akde] {itk
o] el 2 7IAE7} ‘”HE} B AAS
(effector cel)7F R1o1A] 2041 7H] vl %k &<t IFN-
/\g/d, BhlslA] Eak Aoz _T_XJF;]DE ]7&4
= 31—0— Aoz FAATE ukgo] SPOT 74l
= 190l TST 2714 Fol Ao 2xE n3le
%“3 AZSF7E 6702 FEA S 2701 PPD
GG, 71ZH 7} stob Sy o2 B 2
A= 2 AToA] G giith TST, QFT &

1A

m I—M =)

o2

[‘OELZLOSL’



T gAdola 2719 e #e 7|7ko|Ql o 11 Aol
MZo] Aalgtel] FHAFNS 7Hed2 sute Ao
2 A7

B Ao ARE3 QFT9 SPOT HARE HE}o]
o] LS gEANE & 2 Y ESAT-69
CFP-10& A3yt 5] dgoz Agste HollA&=
SAaA 9 [FN-y9] =40 z+2F ELISA9F ELISPOT
HE AMSHE AFolH o] 9tk dukA o2 ELISPOT
o] ELISAR U} ¢ Rizhe hglo g ez 9la &
ATAzelE BeEch 2y o AAF 2R kg
SAL 3R 71EAE AATI o 31, o] 7]E
A5 ol Froz HdAs 1} uhe} 7:‘47}%011 e
AolE 7hA& 4 Atk # AFelAE dels o
o= g 7]EA7F obd A7 74A}*ﬂ4 A z=3|Ake] g
7S IR ARSIt QlFel wet 2 A3 g
At ELISPOT At A 4 AE571 2ke) 7} )

&o] HuE 1 IFN-y9] fa2-3e] whe} [FN-y
AR5E e Zol7} glgo] muFHA’, Jgjne
=S o R o At VEAE Sl A
A3ehA] s 7hs/del vk QFTe] 745 IFN-y <]
2 0350/mlE At 9oy B og
Zke] Aol ofstd o vre 7ol qlth(EolH
AAL QHE). webA] o] A9 IFN-y AAPHS o]
A AREEH] flEiA s Sl e gl e Z Al st V)
zx}# 71Z o2 sto] HAg 7]FEA ] AAo| &
/%171—5]1*4.

7‘_3_%754'9_;,_ LEﬁsﬂA 7(]1;}_04 %5“ /\L:f;.;}ﬂ zﬂ
9] IFN-y AARI QFT9} SPOT A= 471€ W9
71k Al M TST°ﬂ 46}0:1 g HLXl w5
3k

AT BAYAE ANT 89l Yo A3F ¢
= A=
1_.

QuantiFERON®-TB Gold

Tuberculosis and Respiratory Diseases Vol. 59. No. 4, Oct. 2006

(QFT) ¢ T SPOT-TB® (SPOT) ZHA7F Aol A
AEAs el 4EskE o] AHgH 1 gk et
o] dol A&st Fu2Fd HAF A7) A IFN-y
ANkl S1FA S fue 5 9 TP Ael e

ob4 W A7} gk

T 3 PEo] gl 4689
154 94 ISGBE PO AT FNS A
shel IFN-y 4AHE A 93ha, olebA TSTE AWt

ATk A HA AAlA IEN-y HAFe} TST7F 25
39l TS o E ato] 271 Aol TST, 270
4, 471€ Aol QFT, 1831 2704 Al SPOT AL
7F BhE Al = §l

4 ot

TST 742 Z719 Hitgke 31 £ 54 mm (H$):
0-20)%131, o] Al TSTel A FF 13/46%8(28.3%)°]
G4 Axs YeRAth SPOTHANE 978(19.6%)0l
A kAol om QFTE 19(2.2%)00 A wk ekAlo]3)
t} A IFN-y #AAR} TSTolA 25 S4¢1 3HA 24
oA 27 el Alggk TST B S 0lqleh 271
(231%) 9 470 (25%)ell Alaggk QFT AAkE 25 &
oItk 270l SPOT HAME Aldeh 239 & 19
(4.3%)l 4] ¥ AoE EAh

g E:

7 7HA A& IFN-y 74| Aol ¢
Rov 2714 4 47Hé o]
IFN-y AP o] Faks 7|

A5 2fo] 7 9l
o AlgH TST7} A9

Al BaS & 5 ATk

[‘

N

ot

P

MO
rot

1. Horsburgh CR Jr. Priorities for the treatment of latent
tuberculosis infection in the United States. N Engl J
Med 2004;350:2060-7.

2. Jasmer RM, Nahid P, Hopewell PC. Clinical practice:
latent tuberculosis infection. N Engl J Med 2002;347:
1860-6.

3. Scientific Committee in Korean Academy of Tuber
culosis and Respiratory Diseases. National survey of
mycobacterial diseases other than tuberculosis in
Korea. Tuberc Respir Dis 1995;42:277-92.

4. Hong YP, Kim SJ. Tuberculosis. 4th ed. Seoul: Korean
Academy of Tuberculosis and Respiratory Disease;

411



JY Lee, et al.: Effect of tuberculin skin test on ex-vivo IFN-y assay

10.

11.

12.

13.

412

1993.

. Black GF, Dockrell HM, Crampin AC, Floyd S, Weir

RE, Bliss L, et al. Patterns and implications of natur-
ally acquired immune responses to environmental
and tuberculous mycobacterial antigens in northern
Malawi. J Infect Dis 2001;184:322-9.

. Chaparas SD, Vandiviere HM, Melvin I, Koch G,

Becker C. Tuberculin test: variability with the Mantoux
procedure. Am Rev Respir Dis 1985;132:175-7.

. Harboe M, Oettinger T, Wiker HG, Rosenkrands I,

Andersen P. Evidence for occurrence of the ESAT-6
protein in Mycobacterium tuberculosis and virulent
Mycobacterium bovis and for its absence in Mycobact-
erium bovis BCG. Infect Immun 1996;64:16-22.

. Pai M, Riley LW, Colford JM Jr. Interferon-gamma

assays in the immunodiagnosis of tuberculosis: a
systematic review. Lancet Infect Dis 2004;4:761-76.

. Mawa PA, Pickering JM, Miiro G, Namujju PB, Watera

C, Anyaegani G, et al. The effect of tuberculin skin
testing on viral load and anti-mycobacterial immune
responses in HIV-1-infected Ugandan adults. Int J
Tuberc Lung Dis 2004;8:586-92.

Rothel JS, Radford AJ. Comparison of tuberculosis
tests: finding truth or confirming prejudice? Clin
Infect Dis 2003;36:1206-7.

Bellete B, Coberly J, Barnes GL, Ko C, Chaisson RE,
Comstock GW, et al. Evaluation of a whole-blood
interferon-gamma release assay for the detection of
Mycobacterium tuberculosis infection in 2 study po-
pulations. Clin Infect Dis 2002;34:1449-56.
Pottumarthy S, Morris AJ, Harrison AC, Wells VC.
Evaluation of the tuberculin gamma interferon assay:
potential to replace the Mantoux skin test. J Clin
Microbiol 1999;37:3229-32.

Desem N, Jones SL. Development of a human gamma
interferon enzyme immunoassay and comparison with
tuberculin skin testing for detection of Mycobacterium
tuberculosis infection. Clin Diagn Lab Immunol 1998;

14.

15.

16.

17.

18.

19.

21.

5:531-6.

Ministry of Health & Welfare KNTA. Report on the
Tth tuberculosis prevalence survey in Korea. Seoul:
Ministry of Health & Welfare, Korean National Tube-
rculosis Association; 1995.

Wang L, Turner MO, Elwood RK, Schulzer M, Fitz-
Gerald JM. A meta-analysis of the effect of Bacille
Calmette Guerin vaccination on tuberculin skin test
measurements. Thorax 2002;57:804-9.

Schmittel A, Keilholz U, Scheibenbogen C. Evaluation
of the interferon-gamma ELISPOT-assay for quanti-
fication of peptide specific T lymphocytes from peri-
pheral blood. J Immunol Methods 1997;210:167-74.
Mashishi T, Gray CM. The ELISPOT assay: an easily
transferable method for measuring cellular responses
and identifying T cell epitopes. Clin Chem Lab Med
2002;40:903-10.

Lalvani A, Nagvenkar P, Udwadia 7, Pathan AA,
Wilkinson KA, Shastri JS, et al. Enumeration of T
cells specific for RD1-encoded antigens suggests a
high prevalence of latent Mycobacterium tuberculosis
infection in healthy urban Indians. J Infect Dis 2001;
183:469-717.

Lopez-Maderuelo D, Arnalich F, Serantes R, Gonzalez
A, Codoceo R, Madero R, et al. Interferon-gamma
and interleukin-10 gene polymorphisms in pulmonary
tuberculosis. Am J Respir Crit Care Med 2003;167:
970-5.

. Pravica V, Asderakis A, Perrey C, Hajeer A, Sinnott

PJ, Hutchinson IV. In vitro production of IFIN-gamma
correlates with CA repeat polymorphism in the
human IFN-gamma gene. Eur J Immunogenet 1999;
26:1-3.

Mori T, Sakatani M, Yamagishi F, Takashima T,
Kawabe Y, Nagao K, et al. Specific detection of tu-
berculosis infection: an interferon-gamma-based assay
using new antigens. Am J Respir Crit Care Med
2004;170:59-64.




