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Diagnostic Utility of MAGE Expression in Exudative Pleural Effusion
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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 96.296 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.
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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* . 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 l\/gi%ga;qt gleznzlg n) p Value
Age, year (range) 62.8 (37-83) 585 (16-86) 0.450
Sex (Male : Female) 1 :7 21:5 0.183
Pleural fluid WBC™ (/L) 218243880 4000+5764 0.266
Protein ratio(pleural fluid/serum) 0.673+0.104 0.715+0.109 0.217
LDH' ratio(pleural fluid/serum) 1.795+1.669 2.932+4.767 0.3%4
Pleural fluid LDH (IU/L) 1308+1314 131912719 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 SZ;C; MAGE#*  Cause Cell type

1 7% F + + Lung cancer Adenocarcinoma

2 51 M + + Lung cancer Adenocarcinoma

3 31 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 7 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 6 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
2 409 @ 5910t} ofAgare] AS BT 18 g Aol7t gl FHOE YERGTH(p>0.05). 5 W
2 3G A 6284049 37-834DolA e AR WHEE 4 5 Ul LDH, /8% protein H %
e @4 119, ol 79Itk FHT A% 26 F4/8% LDH ¥l 5% F Tl 918 Aolst
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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 % 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 = 100 = 100% 13/14 x 100 = 92.9%
NPV 26/32 x 100 = 81.3% 25/30 x 100 = 83.3%

MAGE* : melanoma antigen gene

PPV’ : positive predictive value

NPV negative predictive value

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