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Abstract: [Objective ] To evaluate the application of combined detection of CEA, CA199 and cy-
tomorphology in the differential diagnosis of benign and malignant pleural effusion(PE). [ Methods |
A total of 281 consecutive patients with PE were enrolled, including 149 patients with malignan-
cies and 132 patients with benign diseases. Levels of CEA and CA199 in serum and PE were
measured by chemiluminescence immunoassay; the cytomorphological examination of PE was
performed with Wright’s staining. The sensitivity and specificity of the above indexes in the dif-
ferentiation between malignant and benign PE were evaluated. [Results] The levels and positive
rate of CEA, CA199 in serum and PE of the malignant group were significantly higher than those
of the benign group (all P<0.05). The sensitivity, specificity and area under ROC curve of CEA+
CA199 were 73.82%, 69.7% and 0.720, respectively, while those of the combined cytomorpholo-
gy, CEA and CA199 were 85.23%, 69.7%, and 0.777, respectively. [ Conclusion] The combined
determination of CEA, CA199 and cytomorphology of PE can increase the identifying power for
malignant and benign PE.
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Table 1 Characteristics of patients in malignant and benign
pleural effusion group

Malignant group Benign group

2
Index (n=149) (n=132) X/t P
Gender
Mal 76(49. .
ale (49.00%) 95(71.97%) 12912 <0.001
Female 73(51.00%) 37(28.03%)
Age (vears old)  67.16:11.99  64.26:16.99 1.634 0.104
Smoking habit
Yes 45(30.20%) 66(50.00%)
11.482 0.001
No 104(69.80%) 66(50.00% )
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Table 2 The positive rate of CEA,CA199 and cytomorphologic analysis of pleural effusions and serum in the two groups[n(%)]

Index Pleural effusion Serum

Malignant group Benign group X P Malignant group Benign group X P
CEA 83(55.8) 33(25.0) 26.749 <0.001 74(49.7) 19(14.39) 35.06 <0.001
CA199 91(61.1) 15(11.4) 72.968 <0.001 103(69.1) 80(60.61) 2.021 0.155
Cytomorphology 59(40.0) 0 62.875 <0.001 ND ND - -

Note:ND:no data

Table 3 Levels of CEA,CA199 of pleural effusion and serum in benign and malignant groups

Pleural effusion
Index

Serum

Malignant group(n=149) Benign group(n=132)

Malignant group(n=149) Benign group(n=132) P

CEA (ng/mL) 17.29(1.73,307.23)  1.20(0.70, 2.70)
CA199 (U/mL) 7.75(2.06, 118.53)  2.00(2.00, 5.00)

<0.001
<0.001

4.902.57, 32.45)  2.40(1.50, 4.20) <0.001
12.82(4.04, 93.16)  6.70(3.60, 13.90) 0.03

Note : Data were presented as [ Meadian (P25,P75)]

Table 4 The significance of combined the two tumor markers for the differential diagnosis of benign and
malignant pleural effusions

Sensitivity Specificity

Accuracy Missed diagnosis Misdiagnosis

Index ) @ AUC 95%Cl % ate(%) rato()
CEA(PE) 55.70 7424 0748  <0.001 0.690~0.806  64.41 4430 25.76
CA199(PE) 61.07 87.88  0.653 <0.001 0.588~0.717 73.67 38.93 12.12
CEA (Serum) 49.66 8455 0673 <0.001 0.609~0.738  65.44 50.34 15.45
CA199(Serum) 69.13 39.11 0541 0242 0472~0.611  55.76 30.87 60.89
CEA(PE)+CA199(PE) 73.82 69.70 0720  <0.001 0.657~0.779  71.89 26.18 30.30
Cytomorphology+CEA (PE)+  85.23 69.70 0777 <0.001 0.718~0.832  77.94 14.76 30.30
CA199(PE)

Note: PE :pleural effusion
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Figure 1 ROC curves of combined the markers in discriminating between
benign and malignant pleural effusions
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