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Fig. 1 Carcinoembryonic antigen) CEAL cancer antigen 1250 CA 1250 and NCC-ST-439 levels in pleural
effusion of patients with lung cancer and patients with tuberculous pleurisy. Ad: adenocarcinoma, Sm:
small-cell carcinoma, Sq : squamous cell carcinoma. Data are presented as means+ SD.
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Fig. 2 Carbohydrate antigen 19-90 CA 19-90] cytokeratin 19 fragmentd CYFRA 21-100 and sialyl Lewis X-
i antigen SLXO levels in the pleural effusion of patients with lung cancer and patients with tuberculous

pleurisy.
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Fig. 3 Progastrin-releasing peptideé] ProGRP squamous cell carcinoma antigeri] SCCOand neuron specific
enolasel] NSE[ levels in pleural effusion of patients with lung cancer and patients with tuberculous pleu-

risy.
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Table 10 The optimal cut-off levels, sensitivity, specificity and validity score of tumor

markers in pleural effusion

Tumor markers Cut-off levels Sensitivityl %0 Specificityl %0 Validity score® 0
CEA 5 ng/ml”
8.1 ng/m|°" 87.2 929 80.1
CA125 35 U/ml”
660 U/mI°0 88.2 70.6 58.8
NCC-ST-439 7 U/ml°
26 U/m|°0 67.6 90.3 57.9
CA19-9 37 U/mi°
10 U/mIB8 76.3 76.3 52.6
CYFRA 21-1 3.5 ng/mi”
65 ng/m|°" 59.5 931 52.6
SLX 38 U/ml”
140 U/mI°0 54.1 94.6 487
ProGRP 46 pg/ml”
232 pg/mi° 0 50.0 96.0 460
ScC 15 ng/ml”
0.6 ng/mI®" 912 27.0 18.2
NSE 10 ng/ml”
5 ng/m|°" 27.8 85.7 135
o Cut-off level for serum
00: Optimal cut-off level for pleural effusion
P00 Validity score O Sensitivity] %11 Specificity] %11 100
100
|——-!—l — I o - 0 N

CEA~,

| 1

True positive fraction (%)

s
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Fig. 4 Receiver operating characteristid] ROCOcurves
for CEA, CA 125, NCC-ST-439, CA 19-9, CYFRA 21-1,
SLX, ProGRP, SCC and NSE.
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Table 2[00 Combined assays of tumor markers in pleural effusion

Combination of tumor markers Sensitivity Specificity Validity score
CEA O ProGRP 34/36] 94.4%0 23/2 95.8%0 90.2
CEA 0 CYFRA21-1 33/31 89.2%0 26/291 89.7%0 789
CEA DO SLX 33/3101 89.2%[1 32/30 86.5%0 757
CEA 0 NCC-ST-439 30/34 88.2%0) 27/30 87.1%0 753
CEA O CA199 38/381 100%[ 27/381 71.1%0 711
CEA O CA125 34/38 100%[0 23/3M 67.6%0 67.6
CEA O ProGRP O CYFRA21-1 33/341 97.1%0 15/1101 88.2%0 85.3
CEA O ProGRP O SLX 34/381 97.1%0 20/2m 83.3%0 804
CEA O CYFRA21-10 SLX 32/361 88.9%0 21/261 80.8%0 69.7

mI*™1 6 ng/mI"0 10 ng/mIF®™ 0 40 ng/mI™ 0 00 0 O
000000000000 8ing/mOO000000
000 CEADOODODDOOOOODDOOOOODOO
CEADOIO0DOODO CYFRA 21-100000%00
0000000000 CA 1250CYFRA 21-10000
O0O0“0000 accuracy 0 CA 15-30 CYFRA 21-1
00000D0"00000000000000CA
1250 SCCONSEO O D00 0000000 CEADD
0000000000000000000000000
CEADOO CYFRA 21-10000000000000
0000000000 00000000CEAD valid-
ity score0008000000000D0000000
OOCEADROCOOOODDOOOODOOODOODODO
CEADDO0O0O0ODDOOOONODOOOOOOOOO
oDoooood

CA 1250 cut-off 1 00518 U/ml 00 00 521 U/ml”
000000000000 00000 660U/mO0O0
00000000 cutoff 0000000000000
000000000000 CEADDOD OO validity
score] CEADDDOODOODOO

NCC-ST-439000000000000000000
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00000000000000000D00000000
00D000000000000000 CEAOODDOO
0000000000000000 CEADDOODOO
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ONwad“OODODOODOOO 10U/ mO00O0
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0000000000 65ng/mOOOODOO0O0O0
000 cutoff 0000000 DO0O0DDOOOCYFRA
2-100000000000000%**gQ0docy-
FRA 21-10000000000000000000
0 000000000000000D00000000
00000000000000000000000 CY-

FRA 21-1000000000000O0OODOOOOO
000000000000 0oo0ooOos300o0oon
good

SLXO O O O O cutoffd O Ishikawa O 0 92 U/
mOODOOOO0O00D0140U/mOO00000 0O cutoff
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000000000 ishikawaO®OOO0QOOooOoooOO
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Abstract

Tumor markers in pleural effusion of patients with lung cancer
and patients with tuberculous pleurisy

Atsuhiko Tada, Haruyuki Kawai, Hiroshi Matsumoto, Goro Kimura,
Chiharu Okada, Ryo Soda and Kiyoshi Takahashi
Department of Internal Medicine, National Minami-Okayama Hospital, 4066,
Hayashima, Hayashima-cho, Tsukubo-gun, Okayama, 701-0304, Japan.

Carcinoembryonic antigerid CEA[ cancer antigen 1251 CA 12500 NCC-ST-439, carbohydrate antigen 19-91 CA
19-90 cytokeratin 19 fragmentOd CYFRA 21-10J sialyl Lewis X-i antigend SLX[ progastrin-releasing peptide
0 ProGRP[TJ squamous cell carcinoma antigen] SCCO and neuron specific enolase[] NSEO were evaluated in the
pleural effusion of 39 patients with lung cancer] 29 adenocarcinomas, seven small-cell carcinomas, three squamous
cell carcinomasO and 43 patients with tuberculous pleurisy. The levels of the tumor markers other than SCC and
NSE were significantly higher in lung cancer than in tuberculosis. High levels of CYFRA 21-1 and SCC were ob-
served in squamous cell carcinoma and high levels of ProGRP and NSE were observed in small-cell carcinoma. Ac-
cording to the validity score, sensitivityd %[T] specificityd %] 100, the optimal cut-off levels of pleural effusion
were 8.1 ng/ml for CEA, 660 U/ml for CA 125, 2.6 U/ml for NCC-ST-439, 10 U/ml for CA 19-9, 65 ng/ml for CY-
FRA 21-1,140 U/ml for SLX, 23.2 pg/ml for ProGRP, 0.6 ng/ml for SCC and 5 ng/ml for NSE. By comparison of va-
lidity scores for each optimal cut-off level and of receiver operating characteristicd ROCO curves, we suggest that
a CEA assay is the most useful for pleural effusion. The combined assay of CEAO ProGRP and CEAO ProGRPO

CYFRA 21-1 were considered to be useful.



