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ABSTRACT: Pleural fluid levels of the cancer antigen 15-3 (CA15-3) detected 
by monoclonal antibodies (11508 and DF3) were determined in 40 patients with 
carcinomatous pleural effusions and in 41 patients with tuberculous pleural 
effusions. Using a cut off level of 16 U fml, 15 of the 40 carcinomatous fluids but 
none of the 41 tuberculous fluids were positive. Pleural fluid levels of CAl 5-3 
were not correlated with those of carcinoembryonic antigen (CEA) or 
carbohydrate antigen 19-9 (CA19-9). Combined assay of CEA and CA1S-3, or 
CA19-9 and CA15-3, increased the positive rate from 79 to 82% and from 67 to 
73%, respectively. Measurement of pleural fluid CA15-31evels are less useful in 
separating carcinomatous from tuberculous effusions than is measurement of 
CEA or CAJ9-9. 
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Several monoclonal antibodies have been devel
oped against human mammary carcinomas. Immuno
gens used were breast tumour cell lines, milk fat 
globule membrane and membrane enriched extracts 
of breast carcinoma metastases. CAt 5-3 is composed 
of two different antigenic determinants recognized by 
murine monoclonal antibodies (l l 5D8 and DF3) that 
react with human milk-fat globule membritnes [l] and 
membrane-enriched fraction of a human breast 
carcinoma [2]. 

In our clinical experience, common aetiologies of 
exudative pleural effusions are carcinoma and tuber
culosis. We have already reported that CEA, CA19-9 
and adenosine deaminase (ADA) are useful markers 
for differentiation between carcinomatous and tuber
culous pleural effusions [3]. However, little has been 
reported on the pleural level of CA 15-3. To assist in 
distinguishing carcinomatous and tuberculous effu
sions among the exudative pleural effusions, we 
measured CA 15-3 levels in pleural fluid. 

Materials and methods 

Pleural fluids obtained from 40 patients with 
carcinomatous pleural effusions and 41 patients with 
tuberculous pleural effusions, confirmed by pleural 
biopsy or bacteriologic or cytologic study of the 
effusions, were frozen at - 20°C and stored until 
tested. There were 18 men and 22 women, 39- 88 yrs 
of age among the patients with carcinomatous pleural 

effusions and 32 men and 9 women, 17-86 yrs of age 
with tuberculous pleurisy. The carcinomatous pleural 
effusions included 38 primary lung carcinomas (31 
adenocarcinomas, four epidermoid carcinomas, two 
small cell carcinomas and one large cell carcinoma) 
and two metastatic carcinomas (stomach and colon). 

CAl 5-3 was measured by radioimmunoassay (RIA) 
(Centocor, Malvern, Pa, U.S.A.). The assay is a solid
phase forward sandwich test [4]. Monoclonal antibody 
11508 is immobilized on polystyrene beads and serves 
as the capture antibody. Monoclonal antibody OF3 is 
labelled with 1251 and used as a tracer. The assay has 
two 1 h incubations at room temperature with no pre
assay sample treatment. In the first incubation the 
antigen in the specimen is bound to monoclonal 
antibody 11508 on the bead. In the second incubation 
125I-DF3 forms a complex with 11508-antigen on the 
bead. The bound radioactivity is proportional to the 
antigen in the sample. Assay standards are prepared 
from breast carcinoma cell line ZR-7 5-l and expressed 
as arbitrary units per ml. 

CA 19-9 was determined by radioimmunoassay 
forward sandwich method (Centocor) in 49 patients 
with carcinomatous pleurisy and 42 patients with 
tuberculous pleurisy. CEA was measured by RIA 
sandwich method (Dainabot) in 60 patients with 
carcinomatous pleurisy and 50 patients with tubercu
lous pleurisy. 

Groups were compared by the Mann-Whitney U
test or chi-square test. 
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Results 

CA 15-3 concentrations in pleural fluid from 40 
patients with carcinomatous pleurisy and 41 patients 
with tuberculous pleurisy were 3.0- 1,900 U/rnl, and 
5.3- 16 U fml, respectively (fig. I). No significant 
difference was observed between them. CA 15-3 values 
in tuberculous pleural effusions did not show a normal 
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Fig. I. CAIS-3 levels in carcinomatous and tuberculous pleural 
effusions. 

distribution, and the highest level of CA15-3 in 
tuberculous pleural fluids was 16 U/ml. A CA15-3 
level in pleural fluid above 16 U /m l was considered 
specific for malign~ncy in our series. When the cut-off 
value of 16 U ftnl was taken to differentiate between 
carcinomatous ( > 16 U /ml) and tuberculous effusions 
(:::;; 16 U/ml), the diagnostic sensitivity of the CAl 5-3 
assay for malignancy was 38%, the specificity 100%, 
the predictive value of positive results 100%, the 
predictive value of negative results 62% and the 
efficacy of the assay 69% (table l ). There was a 
significant difference between two relative frequencies 
in carcinomatous and tuberculous pleurisy 
(p<O.OO!). 

CA 19-9 levels in carcinomatous and tuberculous 
effusions were 3- 10,000 U/ml (n=49) and 3- 19 Ujml 
(n=42). When 10 U/ml was taken as the cut-off, the 
diagnostic sensitivity of the CA19-9 assay for carcino
matous pleurisy was 61%, the specificity 95%, the 
predictive value of positive results 94%, the predictive 
value of negative results 68% and efficacy of the assay 
77% (table 1 ). The difference between two relative 
frequencies in carcinomatous and tuberculous pleur
isy was significant (p < 0.00 I) . 

CEA levels in carcinomatous and tuberculous 
effusions were 0.6- 850 ngjml (n = 60) and 0.5- 3.9 ng/ml 
(n = 50). When 5 ngfml was taken as the cut-off, the 
diagnostic sensitivity of the CEA assay for carcino
matous pleurisy was 77%, the specificity 100%, 
the predictive value of positive results 100%, the 
predictive value of negative results 78% and the 
efficacy of the assay 87% (table 1). The difference 
between two relative frequencies in carcinomatous and 
tuberculous pleurisy was significant (p < 0.00 I). 

There were no correlations between CA19-9, CEA 
and CAl 5-3 values in carcinomatous effusions (figs 2 
and 3). Therefore, CAl 5-3 was considered to be an 
independent marker from CEA and CAI9-9. The 
positive rate in combined assay of CEA and CAl 5-3 
increased from 79 to 82% when compared to CEA 
assay alone, and that in combined assay of CA19-9 
and CA15-3 also increased from 67 to 73%, when 
compared to CAI9-9 assay alone. 

Table 1.- Accuracy of CA15-3, CA19-9 and CEA quantitation for diagnosis of malignant pleural effusions 

CAl 5-3• CA19-9• CEA" 
n % n % n % 

Sensitivityb 15/40 38 30/49 61 46/60 77 
Specificity 41/41 100 40/42 95 50/50 100 
Predictive value of a positive test 15/15 100 30132 94 46/46 100 
Predictive value of a negative test 41/66 62 40/59 68 50/64 78 
Efficacy 56/81 69 70/91 77 96/110 87 

a) CA15-3 values above 16 U/ml, CA19-9 values above 10 U/ml and CEA values above 5 ng/ml were considered positive. 
b) Sensitivity: frequency of positive results in malignant effusions; specificity: frequency of negative results in nonmalignant 
effusions; predictive value of a positive test: frequency of malignant effusions in all patients with positive results; 
predictive value of a negative test: frequency of nonmalignant effusions in all patients with negative results; efficacy: 
percentage of effusions correctly classified (malignant and nonmalignant) by the test. 





344 K. SHIMOKATA ET AL . 

6. Gang Y, Adachi I, Ohkura H, Yamamoto H, Mizuguchi Y, 
Abe K. - CAl 5-3 is present as a novel tumor marker in the sera of 
patients with breast cancer and other malignancies. Jpn J Clin 
Oncol, 1985, 12, 2379- 2386. 
7. Hilkens J, Buijs F, Hilgers J, Hageman Ph, Calafat J, 
Sonnenberg A, Vander Valk M. - Monoclonal antibodies against 
human milk-fat globule membranes detecting differentiation 
antigens of the mammary gland and its tumors. lnt J Cancer, 1984, 
34, 197- 206. 
8. Szpak CA, Johnston WW, Lottich SC, Kufe D, Thor A, 
Schlom J . - Patterns of reactivity of four novel monoclonal 
antibodies (872.3, DF3, B 1.1 and 86.2) with cells in human 
malignant and benign effusions. Acta Cytol, 1984, 28, 356-
367. 

RESUME: Chez 40 patients atteints d'epanchements pleuraux 
carcinomateux, et chez 41 patients a epanchements pleuraux 
tuberculeux, les niveaux de l'antigene cancereux I 5-3 (CA 15-3) ont 
ete determines dans le liquide pleural par des anticorps monoclo
naux I 1508 et DF3. Chez 15 des 40 sujets porteurs d'epanchements 
carcinomateux, le taux de 16 unitesfml a ete atteint, alors qu'il ne 
l'etait dans aucun des 41 epanchements tuberculeux. II n'y avait pas 
de correlation entre les niveaux duCAl 5-3 dans le liquide pleural ct 
ceux de l'antigene carcino-embryonnaire (CEA) ou de l'antigene 
carbohydrate 19-9 (CAI9-9). L'essai combine du CEA et du CAIS-
3, ou de CA19-9 et duCAl 5-3, a augmente le taux de positivite 
respectivement de 79 a 82% et de 67 a 73%. La determination des 
niveaux de CAIS-3 dans le liquide pleural est utile pour Ia 
differenciation entre epanchement tuberculeux et carcinomateux, 
moins toutefois que les mesures du CAI9-19 ou du CEA. 


