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Diagnosis of Mycobacterium tuberculosis Infection using Ex-vivo

interferon-gamma Assay
Jung Yeon Lee, M.D.", Tae Sun Shim, M.D.2
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Until recently, the tuberculin skin test (TST) has been the only tool available for diagnosing a latent TB infection.
However, the development of new diagnostic tools, using the Mycobacterium tuberculosis (MIB)-specific early secreted
antigenic target 6 (ESAT-6) and culture filtrate protein 10 (CFP-10) antigens, should improve the control of tuberculosis
(TB) by allowing a more accurate identification of a latent TB infection (LTBI). Antigen-specific interferon-gamma (IFN-
¥) assays have greater specificity in BCG-vaccinated individuals, and as less biased by nontuberculous mycobacterial
infections. Many comparative studies have suggested that those assays have a higher specificity than the TST, and the
sensitivity of these assays are expected to remarkably improved if more MTB-specific antigens can become available.
Nevertheless, the major obstacle to the widespread use of these tests is the limited financial resources. Similar to other
diagnostic tests, the predictive value of IFN-y assays depends on the prevalence of a MTB infection in the population
being tested. Therefore, prospective studies will be meeded to establish the applicability of these new assays at multiple
geographic locations among patients of different ethnicities, and to determine if the IFN-y responses can indicate those
with a high risk of progressing to active TB. (Tuberc Respir Dis 2006; 60: 497-509)

Key words: Interferon-gamma assay, Tuberculin test, Tuberculosis, Latent tuberculosis infection.

2
Y
ro
-
1o
w
i
o,
=
o,
i)
e
=l
=
ol
o
N2

1‘
o2 o

fr ol o (1 Mg & Jo

=32 my
o e
~
>
o
=2 oE
2 ol
mE rlr
I,
o ot
ol oL
O, 1o
rir Q
N X
fl o
(o>
o, =
oft o
ye ox o
Noomy, o
[T

oy
.

)

7ol

Address for correspondence: Tae Sun Shim, M.D.
Address: Division of Pulmonary & Critical Care
Medicine, University of Ulsan College of Medicine, Asan
Medical Center, 388-1 Pungnap-Dong, Songpa-Ku, Seoul,
138-736, South Korea

Phone: 02-3010-3892

Fax: 02-3010-6968

E-mail: shimts@amec.seoul.kr

o
— ot
O
o

Ll

g e M =Y
N

o 2
b1 1R n& o2

e 2 K

2
2
Ho
o
ox
9,
2
e
jutny
o
30
i)
Moo
ng Sk
P &2
m U
e 5
o
o

8
=

kel

B3 A9 e H &7 AAKex-vivo IFN-y as
o3} IFN-y #AAH7} 7]29] TSTHT} i3 <)
ol o $-Fetthe Bk o] $han, AR AAb
o] FHst Hol AldToltt. o] HAALES Adlt-
5ol & olotnE AA| A T vH A
Aol o3 TST 9 Fd= 7 & ds AL
ZIdH 22 A d ovkre] d& Abgho] HI#A]

HEL W BRONAE of WAL 53

rrom™

497



JY Lee et al.

2. Z=H0i CHet MIZHACIM IFN-y2| Het

Aslte] tlg Wr)de 2 Az W
53] Thi Aol F0.8 48 s Joz deid
9tk Thl We71de 7has] Awud 7bA %

1A 4

=

dendritic cell)Y} thalMEe} 722 A
antigen—presenting cell)7} A3+S &
125 | 0}04 T4 ?E XF% ”jr 4

—~ o~

XE= WkSA A& 7](reactive oxygen
species) B+ Wk3-A) A A7) (reactive nitrogen inter—
Esto] Adt-& AbE A7)
Aok I AAME R T HEZ4+=
i HISE Aokl T3k T4
ol ‘41"“1]&?_3 A= gkt o)l gk o 7)ol A IFN-

 F54Q 93-S gttt ZdoA IFN-y9
8k2 [FN-y knock-out wh§-2~ A& Falo] &
A7 gl Abghell A= IFN-y i IL-12 429
Zol7b A= AbghellA $% wholsdtE gofgo] W
ek Halso] ol IFN-y7F A3l thh Woi7]
Aol 7 83 TS s Ale|E7RQ & Z
I A Y= ARty

3. &=y Zdlo| TE & X=0M IFN-y2| H&

i)
K
1o,
™
mY)
S
=
5
Z
=

o geele] 1 we o
 FrolM & IFN-y9
o] &9l AT} w

ro o) &5 ). 9=

adenosine deaminase
[e)
Pl -8

AN 4
o N
[e]
—
H o
2 3o
=
=
ool o
¥
fo MY
K
oY >
! —[0 °

o
En)
r
f
PN
DU
mt)
ol

HEol

&

I
o
=
ok
Y
=
X
o
B
2

2
o
oo
iy
lo
U\l

g
2
=
off
=
e
o
lo
=

o} HlaLsto] H|sz3}7
E1r3t) 1 9o AIA

G| = [FN-y2
°19J‘167 7] A 7 3

S4< s A2 %%—E 3 AR

12

>~

a9

n® N T
=

1o %o

o
2
e
o
o

o>
ol
o2
l o oL

L
:ozi
~ o
12 —
lqo
P
;‘gm
= W
NIOBE
E_‘rﬂ,o[ﬂ
< [

2
olo
o
N
-l
s

498

. Diagnosis of Mycobacterium tuberculosis infection using ex-vivo interferon-gamma assay
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Figure 1. Dot plot of individual responses to CFP-10*
and ESAT-6% for 118 culture-positive patients with
TB (a) and 213 subjects with a low risk for TB¥
exposure (b) using QFT-G§ kit. The dashed line
represents the cutoff of 0.35 |U/ml for IFN-y. The
specificity of the test for the low-risk group was
98.1% and the sensitivity for patients with M.
tuberculosis infection was 89.0%17. Adopted from
reference 17.

*early secretory antigenic target 6, ¥ culture filtrate
protein 10, % tuberculosis, §QuantiFERON-TB Gold
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Figure 2. Representative positive (A) and negative (B) results of T SPOT-TB analysis. The positive result (A)
shows many spots in the ESAT-6 or CFP-10% stimulated wells, whereas the negative result (B) shows less than

5 spots in the ESAT-6 or CFP-10 stimulated wells.

*early secretory antigenic target 6, T culture filtrate protein 10
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Table 1. Comparison between QuantiFERON-TB
Gold and T SPOT-TB tests.

QuantiFERON-TB Gold T SPOT-TB
Material Mononuclear cells
(well) Whole blood (1 mi) (2.5x105)
, ESAT-6*/CFP-10% ESAT-6/CFP-10
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*early secretory antigenic target 6, ¥ culture filtrate
protein 10, ¥ tuberculosis, §enzyme-linked immunosorbe-
nt assay, Ilenzyme-linked immunospot assay
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