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Diagnostic Utility of MAGE Expression in Exudative Pleural Effusion

Kyung Chan Kim, M.D., Chang Gyun Seo, M.D., Sun Hyo Park, M.D.,
Won-Il Choi, M.D., Seung Beom Han, M.D., Young June ;Jeon, M.D.,
Jong-Wook Park, M.D.*, Chang-Ho Jeon, M.D.

Departments of Internal Medicine and Immunology’, Keimyung University School of Medicine, Daegu, Korea,
Department of Laboratory Medicine, School of Medicine, Catholic University of Daegu, Daegu, KoreaT

Background : In recent years, numerous human tumor specific antigens such as melanoma antigen
gene(MAGE) that is recognized by autologous cytotoxic T lymphocytes have been identified. MAGE is
expressed in many human malignancies in various organs, such as lung, breast, stomach, esophagus and
leukemia. Therefore MAGE has been studied widely for tumor diagnosis and immunotherapy. But, so far
there were no clinical studies evaluating the role of MAGE in pleural effusion. We investigated the
expression of MAGE in the patients with exudative pleural effusion for it’s diagnostic utility and the
results were compared with those of cytologic examinations.

Methods : Diagnostic thoracentesis was performed in 44 consecutive patients with exudative pleural
effusion during 6 months. We examined the expression of MAGE and cytology with the obtained
pleural effusion. Expression of MAGE was interpreted by means of a commercial kit using RT-PCR
method. Enrolled patients were divided into two groups such as malignant and benign and we analyzed
its” sensitivity and specificity.

Results : There were no significant differences between two groups in age, sex, white blood cell

counts in pleural fluid, pleural fluid/serum protein ratio and pleural fluid/serum LDH ratio. The
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sensitivity and specificity of MAGE were 72.2% and 96.2% respectively and the positive predictive value

and negative predictive value of MAGE were also 92.9% and 83.3% respectively. The sensitivity and

negative predictive value of cytologic examinations were 66.7% and 81.3% respectively. There were no

significant differences between sensitivities of MAGE and cytologic examinations but false positive

result of MAGE was found in 1 case of tuberculous pleurisy.

Conclusion : MAGE is a sensitive and specific marker for the differential diagnosis between benign

and malignant effusion in patients with exudative pleural effusion. And MAGE would provide the equal

sensitivity compared with that of cytologic examination in patients with malignant pleural effusion if
5mL of the pleural fluid is examined. (Tuberculosis and Respiratory Diseases 2004, 56:159-168)

Key words : MAGE, Cytology, Pleural effusion, Sensitivity, Specificity.

ool
-
=
B
bl
o
>~
=
(@]
=t
o,
(@}
]
<
i
>
o2t
of
ol
R
)
o,

3k CEA® °F4%h), CYFRA 21-1 § 5% EXA
58 23] &7 ot guseE AT

So] AEHgley} WNrkEs} Solwr} oy o

=
Ao olgatylel viEstany
aFE A el BEHE AR FR F

tumor specific antigen)E°] 31§ A1

o
I

Atk Melanoma antigen gene(©l3t MAGEZ <F
Aghol ofd HdE = dgso] A deld
MAGEE Al Z5A (cytotoxic) T HEFol| EolF
o2 ugEe FYES T it oF F
Fel eI Azo] o] &stele ATV AEHS
% MAGE f27e] e

ox

2,
)
-0,

=
ol
o
Y
o
Sl
rir
R
o
N

=2
‘=
=

N
o2

Jr

o2

o -

o2

AL o
O

3

1>

o HooH %

=2

rir

ge
rr
N
o
o U =
ne -
r3
N
O,
<
o

ELS', o
of

o
4
ox
ot
2z

oM, ﬁ x
o2
i
oM,

o

4 qT R
l
g =
o}mﬂlﬂl
o ok
a, Ot
G L
o M)
e
:
R (=
£
T3
= >
s
_ur'
o gy
o
tE o
4

o2
oX,
o
2

fo
=0}
2
:
RS
o
2
_|>i
1o,

ofN 2 me o 4
=2
ofN
ko
ot o
=5
)
>
fi
>
o
ofo
_0|L
v
r
re

o
O

r_B(_L
N e )

L

2
1o
VR

X
I
i
™ %o
AU
2 5
o
ol EIVE,
FQL' L
re
w0 —H :ﬂl-
u) fr e 9
¥ ©
2 ©
o
ek
+ 12
oy 1S
4 =

l
o =
T ox
o]
EEI fil
e
2
> O
e
o o
o
CZIOlI Y
b s

Q
fes]
o
2
>
1o
mn‘.
r_B(_L
2
ol
o
S~
=
ol
2
o2
ox,
ik
££

N
i
i
13
=
g
iih)

AR A

ox,
10
o
&
™
ay)
2
b
o
o,
BOorr B o

__\11"

=5

M

)
s
il
Ho
of
e
2
2>
o2,
of
S

— 160 —



— Diagnostic utility of MAGE expression in exudative pleural effusion —

CHAF QU Hpe

o o=

1.0 &
2002+ 19 1958 Fd 69 309704 Al
& R 7] Ul ddd @4s T
A HEAR FrE 7 4E8E BT eR &9l

: A58 eESHo 285 Al
YA UiE tigor HAE Adssih A9
AZLAE AA 2 1E, S A 18 Sl
o a2 82 Ee wse] Fog W § 3

& Aldste] 10 mLe &5 AAFAL 44 5
mLA vFo] XA MAGE v’ﬂx} AAHE
Aldatott 538 MAGE A4S A9 #AAE o
= F PRE o mEReR i%as}giguq
MAGE 3zl @& 5% Cancer Hunter
Lung Kit((C&G Com. Daegu, Korea)Z A}-&-3}o]
St o

commercial  kitE  o|&3hd

MAGE-1, -2, -3, -4a, -4b, -5a, -bb, -6 (MAGE
o5 oy g5 was Ao 42 4
sk AR gHe e Beel de AEd
FE QM 4FS AAT F kit AHeel o

2} PGI(phenol-guanidine isothiocyanate) solution
& o839 total RNAE =331
nested RT-PCR(reverse transcription-polymerase
chain reaction)¥< AH&ste] MAGE +dzte] &
2l B2 A3 Aoz AAHENtHFig. 1).
& trace® U2 A9 5402 dASAY T

29 B45e oluel NEE ool 42 oyt

FyEeE BN raer 61T F4

i, o]Z single

MAGE®

GAPDH'"

Fig. 1. Detection of MAGE 1-6 mRNA by single nested RT-PCR. Lane 1, negative control (PBS
containing SNU638 cells, 100 cells/10 mL); lane 2, positive control (PBS containing SNU484,
100 cells/10 mL); lane 3, pleural fluid of patient with benign lung disease; lane 4, 5 and 6,

pleural fluid of lung cancer patients.
MAGE*TI melanoma antigen gene
GAPDH

. glyceraldehyde-3-phosphate dehydrogenase, Internal standard
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Table 1. Characteristics of patients with malignant and benign pleural effusion

Characteristics Nalﬁgd;lt ge:r;ég r; p Value
Age, year (range) 62.8 (37-83) 585 (16-86) 0.450
Sex (Male : Female) 11:7 21:5 0.183
Pleural fluid WBC" (/L) 2182+3880 4000£5764 0.266
Prote*in ratio(pleural fluid/serum) 0.673+0.104 0.715+0.109 0.217
LDH ratio(pleura*l fluid/serum) 1.795+1.669 2.932+4.767 0.384
Pleural fluid LDH (IU/L) 13081314 131942719 0.987

WBC" : white blood cell, LDH : lactic dehydrogenase
Values of white blood cell, protein ratio, LDH and its ratio are given as the mean* standard

deviation

Table 2. Expression of MAGE and cytologic examinations in patients with malignant pleural

effusion
No Age Sex Szg] MAGE#+  Cause Cell type
1 7% F + + Lung cancer Adenocarcinoma
2 51 M + + Lung cancer Adenocarcinoma
3 3T M + + Lung cancer Adenocarcinoma
4 63 F + + Lung cancer Adenocarcinoma
5 8 M + - Lung cancer Adenocarcinoma
6 7 F + - Lung cancer Adenocarcinoma
7 68 F - + Lung cancer Adenocarcinoma
8 53 M - + Lung cancer Adenocarcinoma
9 7M1 F + Lung cancer Poorly differentiated Carcinoma
10 63 M + Lung cancer Anaplastic cell Carcinoma
11 59 M - - Lung cancer Small cell carcinoma
12 71 M + + Primary unknown Metastatic Carcinoma
13 63 M + + Primary unknown Metastatic Carcinoma
14 78 M + Primary unknown Metastatic Carcinoma
15 47 F - + Breast cancer Adenocarcinoma
16 66 M + + Malignant lymphoma  Diffuse large B cell lymphoma
17 67 F - - Malignant lymphoma  Diffuse large B cell lymphoma
18 40 M - - Malignant lymphoma  Follicular lymphoma

MAGE" : melanoma antigen gene
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Table 3. Sensitivity and specificity of MAGE
pleural effusion

and cytologic examinations in patients with

Cytology(+) Cytology(-) MAGE#(+) MAGE(-) Total

Malignant 12 6 13 5 18
Benign 0 26 1 25 26
Total 12 32 14 30 44
Sensitivity 12/18 X 100 = 66.7% 13/18 X 100 = 72.2% (p=1.00)
Specificity 26/26 X 100 = 100% 25/26 X 100 = 96.2%
PPV 12/12 X 100 = 100% 13/14 X 100 = 92.9%
NPV:F 26/32 X 100 = 81.3% 25/30 X 100 = 83.3%

MAC;E* > melanoma antigen gene

PPV  : positive predictive value

NPV:F . negative predictive value

Table 4. Comparisons of MAGE and cytologic examinations in patient with pleural effusion

Cytology(+) Cytology(-) Total
MAGE'(+) 10 4 14
MAGE(-) 2 2 30
Total 12 32 44
MAGE" : melanoma antigen gene
o] A5 Ay 44 168, & 48, FAH ogt Aol e ALZ YEIYTHP value=1.00).
3el, Al m 33 Foluth A EZATE 573013 P—‘Jr MAGE7} 4o & v
A5 48 ASdHk 287F #H, 1EF fdetelle
2. MAGE #&EX} whslo| 2= w okl AP S BT MY (adenocarcmoma) 191
ow uwA 1He A FHdoldnh zela
MAGET oA wro] FAd<toll vla] frefatAl AZAAE oIl oyt MAGE7E 240 & U
2 A=) HAE (P value=0.000) MAGE -+ A7 2ol =], B Ao ® 2P At
AZ9] UHREE 722%, SolT 962%7t o] A tH(Table 2, Table 4).
usten 4 d5Ed &4 A A7
92.9%, 833%°I0th. G A& Ay Frd 1 T #
#lolA MAGE F4d47F A& AvH(Table 3). L
g AEHAS UREE 66.7%, SOl 100% oMy FTE 4ol A FEE gl M
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