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=43l9 . IGRA + enzyme-—linked immunosorbent assay (ELISA) kit <1

QuantiFERON TB Gold®& =74 z+s T3ttt

AMA shgural vldadA shEudols] ADA = 7Hzt 82.60 £ 60.19 U/L,
29.48 £ 16.55 U/L, ADA2 ¥ 5450 £ 23.08 U/L, 17.65 £ 9.11 U/L
Ko, ADA2/ADA ®l% ZZ 69.71 + 11.95 U/L, 62.85 * 15%%
SAACE fFolst atelE ®Woth A ThFutlg Hdetr] flsk kbl o]
ADA 9] cutoff value & 40 U/L o] o 2 &S w W% 80%, 5o1%t
88%A o™ ADAZ2 & 30 U/L ooz <
99%%th. ADA2/ADA H]:= 0.65 o]0z &<
60%R . QFT—Gold = A3 7tsures} nld A 7hseredol s zhzt 12.65
+17.56 IU/mL, 0.80 + 1.76 IU/mL & EAIZC= on Q= zo]& B}
cutoff value 7} 0.35 IU/mL ©]% o o 917 %+= 83%, Sol%+ 59.6%%th.
obd ZhEEroA ADA, ADA2, ADA2/ADA W] #2 27.76 + 11.87 U/L,
16.21 £ 4.26 U/, 62.34 £ 16.23 %= A 7i&urdy) vlw & o
AR on Q&= Aols BT ADAZ ¢ QFT-Gold & WEIS o
Eolx9l < gZFS BEF 100%7HA  E7hE v dS#AEsE A
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GHAE A AFES 200 HE dideR AW TiEwdy njAdy
Zhguel oA JhEutdlof A ADA, ADA2, ADA2/ADA H|9 SAFS
Huor (& 1) BF A 7ETd FollA SAHCE foatA 57t
AT, Aol zHdHol o]#e ADA @A X7 20 U/L o]4el AaA
7hgurlol A ADA, ADAZ2, ADA2/ADA ¥]&= 82.60 = 60.19 U/L, 54.50 =
23.08 U/L, 69.71 £ 11.95%°% nwZA3:#A 7l&uale] ADA, ADAZ2,
ADA2/ADA W] #k(29.48 £ 16.55 U/L, 17.65 = 9.11 U/L, 62.85 = 15%) 3}
Hla Al AR FoetA kst o 7hEwel(27.76 £ 11.87 U/L,

16.21 £ 4.26 U/L, 62.34 £ 16.23%) 3 H|w A ADA2/ADA H|%= SA4

o

I 1. GIEAE 4 AERE B A Tt njAadyg AkE e, o

b ukdo 9] ADA, ADA2, ADA2/ADA v =A 7k

SR Add st W] Ay shsukd P
(n=98) (n=102)
ADA'! 78.09+60.97 17.41+12.3 P<0.001"
ADA2! 51.57+25.17 11.01+7.06 P<0.001"
ADA2/ADA H] * 70£11.65 66.17+14.79 0.044"
- A 7h5ur ok 7hzurl
v (n=98) (n=70) P&
ADA'! 78.09+60.97 17.14+10.32 P<0.001"
ADA2! 51.57%25.17 10.73+5.06 P<0.001"
ADA2/ADA H] * 70£11.65 66.74112.78 0.088
"P<0.05
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Sensitivily

% 3 BAAE SA Al AW Jh5utelst wAey Flgetel oby
bkl 7hES 93 ADA, ADA2, ADA2/ADA ¥ ROC =4
AQC Curve ROC Curve
_—— 7t Source of the Curve e iy i
Pyttt * | —--Pleural <0~ A
i — —Fleural =02 . o
o8 'T Fleural =02 =0~
Ii - - -Refarence Ling |
_6—|E .E" _J:
[ 2
0.4 E 04—
n|2 ﬂl_l T nI8 T oLA o.ls o?a 1
. I-.— S|::||3c.ifi“cit5|r . 1 - Specificity
2% 3-1. ANA AEgelst v ANy st % 3-2. A Thgutelst oby Ay shate)
® 2. @A §A AE oA ThEE o] ADA, ADAZ, ADA2/ADA HlE
ol g5t Aoy Flgutale] gy
W wAeg stz uee] ek A3 /ta gl 4ue
(n=200)
sensitivity specificity AUC P %
ADA > 40 U/L 80 88 0.930 P<0.001"
ADA2> 30 U/L 76 99 0.931 P<0.001"
ADA2/ADA H] > 0.65 75 60 0.603 0.012"
oE 3 ST g el oe Aol TEueiel gadg
(n=168)
sensitivity specificity AUC P %
ADA > 40 U/L 78 99 0.937 P<0.001"
ADA2> 30 U/L 76 100 0.935 P<0.001"
ADA2/ADA H] > 0.65 78 59 0.599 0.028"

"P<0.05
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Gold® 9 =337k

QFT-Gold 584 A= Hl x5 A 93t ot

=
X,
bl
o
X
sk
ri
12
—
w
\]
ok
fijo

oXx

Fhgsurel, of

oX
N

N
al
i)
12
=2
2
I'®)
g
i
[®)
=
o

Wgo Ay shsutelst wjge

/

of =47ke MRANUG(E 3). QFT-Gold & ANA sluvels ey
Agurel, oy shguielst mm A Ay Asueleld kel glw

SARCRRE v gle AolE BT (LH 4).

ox

E 3 RO Sl AENS Bl Ay Fhsuiels uAdey sheel, of

7y ukelo] A ¢] QuantiFERON TB Gold® ¢ =4 gk

= A8 skt A9 A= Pk
(n=48) (n=89)
QuantiFERON TB .
] 12.65+17.56 0.80+1.76 P<0.001
Gold®
. Ay shwtel oy shsael P2
= (n=48) (n=63)
QuantiFERON'TB 5 oo 1o - 0.75+1.84 P<0.001"
Gold®! : '
"P<0.05

Dohol= [U/mL o3 71 38 B EFAALZ e,
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9 4 BRAL A AEAAA AN stemels wdNy steue, oy

7 uklo| A QuantiFERON TB Gold® ¢ =74 %k

QuantiFERON TB Gold®
70 - o
50 A
30 A
10 A
— e
07 pansue Ay Asme oy e

4. 2874 7tsady v A28 Jisad, oMy st gt o)A 9] QuantiFERON TB
Gold®?] 917, Eo|%
QFT-Gold & A3dA 7t&urda} vluoa 47 FoAS 5o w7xs)

Eolx7l A FAHE  cutoff value = F3H7] 98] ROC A4S

[¢]

olgataTt(1d 5). WANY sl

1o

Hlaol A oA kA

HAG7IF=o 2 AAE 0.35 IU/mL 9 ®7%

oy
o0
W
X
A
2
ki
oy
ol
©
o
X
2
32
=l
§

s 3 IU/mL & AAsE WA % 54%, Eo|% 90%®E Eo|nE ZA4 &

30
32
=

ROC =4 obef W23 0.790 ollvh. ofd ZhsEtoielME FAbet

i)
o
i

HA o ROC 4 ofg] W22 0.783 oAt (% 4).
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a9 5. REAE SA AEANA AAY spserelst wmany s

e
e
(e}

913 QuantiFERON TB Gold® 2] ROC =4

0.8—

Sensitivity
°
>

1

o
S
Il

0.2+

2~
Furel, oby

1.0

Sensitivity

A
ul ol 9/] 71—%

T
T T T
0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6

1 — Specificity 1 - Specificity
g tsurelsh wAayg stsutel a9 5-3, ANy e

E A AE
=
-1

ool A 7k uted o] QuantiFERON TB Gold® & o] &3t

uAsy shgutele] tia Ady shgutele] 4ae

1 o cutoff value (n=137)
=T (IU/mL) — o~
sensitivity specificity AUC P %
> 0.35 83 59.6
> 1 64 75.3 .
> 9 533 85.4 0.790 P<0.001
> 54 90
Quanti— opg herelo] gk A9 shEube o] ghae
FERON  cutoff value (h=111)
® (IU/mL) T .
TB Gold sensitivity specificity AUC P %k
> 0.35 33 58.7
> 1 64 77.8
> 2 58 85.7 .
0.783 P<0.001
> 3 54 90.5
"P<0.05

- 16 -


http://www.skypdf.com

4 Agmes wanyg slemd m= oy kT Eg A%

5.

iin)
1

ADAZ2 $} QuantiFERON TB Gold® ¥4 Al "ZES} So|x

A 7tEwn ndaA ThsurdE HEE7] 918 cutoff value (ADA> 2
30 U/mL, QFT-Gold> 0.35 IU/mL)E #€3te] ADA2 ¢ QFT-Gold <
Heshd WiaEE 52.1%, EoxEE 100%E Rt A4 dEme

= 79.5%°]%)

—
o
(]
R
)
32
K
lo
o
£
o
bt

o,
AT 52.1%, 5°l% 100%%E X Sith

=% = 73.3%0| T},

17 -


http://www.skypdf.com

X

IV.

o
R

10]

2]

23}

3

SH
o

|

KX
=

&

H7} 0.75 o]

ST

/5 F

%E]_.II.IZ 7]—%‘1}'014

<
T

=)
=

=

ar

CERE 395 2 %4 vEhgds rudc’ gy

3ol

Al

=
T

s

o|J

7F ok 2 9ol

o
3%

of2] &

ol

GaATED

ﬂ
5
W
o

c

o
£

o|J

H]

o

ze)
)

A genome &

19 5

%

d

& [e)
a3t

|

Eis

TC
s

14

.

o

9t

4] A

78—100%=

So i

T 20—-81%0°]w

3
dl

26%% HIH7|E

&0l

A

3

o
=]

a4 IGRA

TN 7hEEA el ADAZ2 FF

il

el

o ol gakaat g

she

3} 73

=

ul ol
21

oy

inosine °2 #3}

Kol
=

% adenosine

purine TtHA}ZHH

L
s

ADA

1978 4 Later,

L
R

Rl

gch'® ADA

7}

=
o

W oegE g A

hyA
s 5l

T aaE A

gl

gl

=

- 18 -


http://www.skypdf.com

Piras'” 5ol 98l Agoz AN sisutele] e o] g=Ark. ADA =

ADA1, ADAl+cp, ADA2 9 o &F a7}

32
o
2
N
ol
B
rlr
>
O
>

ADA2 Z Y& 1A Ageld mEd Hu AE tE pH, Michaelis A5,
714 EolAdS HQAT}F Guisti 9+ Galanti’® o] #¥ 3k B (colorimetric

method) & %3 % ADA =

o

o] 542 u& WHel wldl wjgo] AHu
7142 #HolAdo] glom o] WS F3k AN rsiLHubalol niZtE 9l EojE=
91~100%%} 81~94%°llom oF oF5X3} 4 AFA = 84~93%%

89~100% = <#ld A AF cutoff value = 40~60 U/L 2 thstA

ADA2 &% &4+

¢

T ATk olo wral 1992 W Ungerer ol 9l& ¥

HAAES WAl YL Zivhn LeA Ak Asy sgell
=

WA 47 75%, 77% = F7MhE 2¢ fAsdnh. 1oy Vades &

= ADAZ/ADA Hl= A3 7kg 15, FEEAd teud e Adels

EFo] Huy oA AEda s Ego] HA dety Hued, o

[¢]

AE Ao A ADA2 ¢ ADA2/ADA HI7F 2 ol @4 A& F gloy 54

oPgAstellA dF F ADA FAEIE FUhHS Adx P FgAe FA A
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o2 ADA 9] EA &= ADA2 7F AAeta Q1= (70:30) ©li= ADA2 7}
el gollA] EskA EHlEAY ADA1L Rruks "% Ul ADA2 7 ol ¢
7] wEo] opdrt Azsla rh? EI LR wkel o] ok AFE o) A

BAERe] Frmrt F7b ske Zo®E Q) sigut ¥t E ADA2 FHE

=
80l PE ROoR FE B 5 A B ATNAE dSAE $AF

FENS Hel AT fgoE AT FPelt oy sleutelune B

ADA2 FF a4 FNE S7F A9 rtsads £ o AAbske ol &
T AT

ADA2 = AN 7t&gdy ndd8d shsuds st o SgekA vyt
obd 7hEEtlyt o= o o] Qltt. olo W IFN—y &= &9 AF=of vt
Wg-o® T YIX oA EH|EE=  lymphokine ©& AIMA  TlLubelofA

A9 dojubA gk o sbEutelel A IFN- 77k A9 SAHA ¢hr] uiel
o] AolE ol §IAA F AR ] L AL 5 Ytk B

A8 A3 AdS Qs NdE IGRA = Mycobacterium tuberculosis ©

=

x=E9 719 T AEZ7F mycobacteria &€ell A =F¥Hd AA4d Axl wkgo=

—

[FN— 7 & AAsE RS Y82 3tk ESAT-6 9 CFP—-10 € %% RD-

Fd= o8ty o] YA vAY G Aol JallH= xdHA &

=

Mycobacterium bovis & WAL FHAA FoE X3 E R o} BCG HF Ak

9} 7o) tuberculin skin test(TST)elAd ¢ dAHS vebd 4+ A= AH9)
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N

e 4 9ltd IGRA 9 732 FDA (Food and Drug Administration) ol A

ol

¥l QFT—-Gold ¢ T-spot.TB & °]&3stil Qlth. QFT-Gold & AI&
Abg3sto] ESAT—-6, CFP—10 Z18]al TB7.7 & g T AH*9 IFN-y
A 9kS ELISA (enzyme—linked immunosorbent assay)® =743ttt T-

spot.TB &= % Ao A FEZS o] g3lo] ESAT-6, CFP—10 °f 3t [FN—

HIV 7+ 325 gt o=z st AFeA i AAlA = 25%, 7FEuH oA =
52%°2¢] 234 A7} (indeterminate, low positive mitogen control) & X 1§t}
2 AFoAM = 31.5%NA B3 AaE Bt B3 A3 yFEE g9

= LR INF-y< 88| AAHA ZaAd visd H1A4 A

)
olr
2
ol
oL
k

ol vebd & i, A FHEC] 1S AdelMe 24 dELd =2

o

BESER Q) 29 e o4 A3 w@ol vEhd & Slde Bk 9l

QFT Gold & A &5 o= drtstelr]= o JAw BCG Bl HEel &

ke
i
x2
o
i)
2
ox
N

N
q>
2
s
=
X

N EE 70~90%, 5ol 50~85%= M
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ot AlgtAolm AgtE AE7F HuEHi 9ledl, ELISPOT & 7[ESR 3k
Ao A WAEE 96-100%7H4 Kastal 9lom 90 ELISA 2 o] &3 wye

14=92%7+2]  thekstAl  wBastz  QupSdT spsured Euled yuked

IGRA ZA¥= v Aol nls] ou] QA ERom (WAE 96.4%, 5°l%=
97.8%) +% U AN IGRA ©] ROC A o] WA Hde] IGRA (VIHE
77.8%, S°1% 70.2%) ¢} &% U Ado)x =43 ADA B} 9n| QA Hrp®
2 AF s U4 E 88%, 5°1% 59%% WUHEE F1 Bolbys v s
Btk ol vkl Zo] Aol fHEe] F& A FE A fHE

w3

pis

ki

71

k=)

Td Aoz AZtHETh IGRA & 7Few oA ddH oz A3
A= o= 7HA A ofor & ZAIZE Sl @A ARESt 9l IGRA =
Fx FAS olgatEs ackd Aow Jhemtds o] AnE Asd Ao
glol  digriel AgA dAvE e HAS HAAE A% hsmde] 9
et A, e sRAAE Bastd, Zhgmede] IGRA 9

cutoff value 7} ThFES wmATelAq sHgEolol & olth2¥ Asle)

Y B AL FE Aun BBY AW FES AF A=
Folt EAR] o A7/ o B @ Aow YAHAw AR IGRA
ofe) At AAHR AWsE wauHa Qo] AWA AAsuels hdsi

BeAoly WE Awow Atgsl B 5 9 Zolt
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IFN=-7 9} ADA & WE&IS u ANG 7iFutale] Awde] 3lo] Zhzthe]
Eo)lw T} =2 83.8%E R, INF-y 9 PCR & WEst AL A9

100%9 Eo]xE Rtt? B AForE= Ao & Eo]xe ADAZ $} IGRA

HESaL F ASEet Soles A9 100%7H4 T7F Al 5 3le]

il

A EAAE gt A ZhEurele el o] d Zlofth
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5o]d<l ADA2 & &4 FAE9 ADA/ADA2 1], QFT-Gold &
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7vEutelol A ADA, ADA2, ADA2/ADA M8 QFT-Gold 7} EAdo=
T8kl S7kE ] AR em vAaA Tkt vl Al Zh5Erele] ADA ghol
40 U/L o3 o WAEE 80%, Sol=% 88%°1™ ADAZ #9 cutoff
value 7F 30 U/L ol o4 we WHREE 76%, Sol=% 99%°l3dtt

ADA2/ADA H]7}F 0.65 o W wWAEE 75%, Eol%EE= 60%°tk. oA
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Abstract

Diagnostic value of adenosine deaminase 2 isoenzyme and
interferon—gamma release assay (IGRA) in differentiation

of pleural effusions

Shun Nyung Lee

Department of Medicine
The Graduate school, Yonsei University

(Directed by Professor Suk Joong Yong)

For differentiation of monocytic exdudate, conventional tests are not always
helpful. The immune responses in tuberculosis is mediated by activated T
lymphocyte that release cytokine such as Interferon (IFN)—7.
Mycobacterium tuberculosis specific antigens, ESAT—6 and CFP—10, induce
IFN— 7. Adenosine deaminase (ADA)" s main role is proliferation and
differentiation of lymphocyte. Many studies have been investigated the
usefulness of ADA, IFN— 1y in pleural fluid for diagnosis of tuberculous
pleural effusion(TPE). Currently available IFN— 7y release assay (IGRA),
QuantiFERON®~TB Gold (QFT—Gold) may improve the diagnostic accuracy
for tuberculosis infection. But, the diagnostic utility of QFT—Gold in pleural

effusion has not been evaluated so much. The aim of this study was to
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evaluate the diagnostic value of ADA, ADAZ activity and QFT—-Gold in
pleural fluid and diagnostic feasibility of combination of ADAZ2 with QFT—
Gold.

We reviewed the medical records of 457 patients with pleural effusion. The
pleural effusions were classified as transudates (TR, n=156), exudates (EX,
n=295). Exudates were divided into tuberculous (TPE, n=107), malignant
(ME, n=72), and parapneumonic effusions (PNE, n=92). Also the cases
were designated as TPE or nontuberculous monocytic exudate (NTME,
n=102). ADA was measured by Auto Analyzer (TBA—-200FR, TOSHIBA,
Japan). ADA2 was measured with same method using EHNA. QFT—Gold was
measured released IFN— 7 using ELISA. We analyzed with the Student t—
test to compare of variables and ROC curve to get the sensitivity and
specificity of the diagnostic test.

Pleural ADA in TPE (82.60 £ 60.19 U/L) are significantly higher than in
NTME (29.48 *+ 16.55 U/L, P<0.001) and ME (27.76 = 11.87 U/L,
P<0.001). Pleural ADA2 in TPE (54.50 = 23.08 U/L) are significantly
higher than in NTME (17.65 £ 9.11 U/L, P<0.001), and ME (16.21 £ 4.26
U/L, P<0.01). After excluding indeterminate results, the pleural QFT—Gold in
TPE (12.65 £ 17.56 IU/mL) are significantly higher than in NTME (0.80 =+
1.76 TU/mL, P<0.001) and ME (0.75 * 1.84 IU/mL, P<0.001). The
specificities of ADA, ADAZ2, and QFT—Gold for TPE were 88%, 99% and
59.6% at the cutoff value of 40 U/L, 30 U/L, and 0.35 IU/mL. For

differentiation of TPE from ME, the specificities of ADA, ADAZ, QFT—Gold
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for TPE were 98.6, 100 and 58.7% at the same cutoff value. The specificity

for TPE was 100% with the combination of ADAZ2 and QFT—Gold.

The measurement of ADA, ADAZ activity and QFT—Gold Gold in pleural
effusion is helpful in differentiation between TPE and NTME. Especially,
these biomarkers will be useful in discrimination between TPE and ME. The

combination of ADAZ2 and QFT—Gold allowed the increase of specificity.

Key words: Adenosine deaminase, QuantiFERON TB Gold, Pleural effusion,

Tuberculosis, Malignancy
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