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Clinical Significance of the Combined Assay of Pleural Fluid ADA Activity
and CEA Level in the Various Pleural Effusions
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Background: In order to establish the etiology of the pleural effusion, routine analysis of the fluid,
bacteriologic studies, cytologic tests and pleural biopsies are currently being employed. However,
even with the above mentioned tests, the exact causes cannot be determined in approximately 10-20%
of cases. The purpose of our study is to determine the diagnostic value of measuring ADA activity
and CEA simultaneously in various pleural fluids which their etiologies have confirmed.

Methods: We have studied 61 cases of tuberculous pleural effusions, 17 cases of suspected tubercu-
lous pleural effusions, 17 cases of malignant pleural effusions, 22 cases of suspected malignant pleural
effusions, and 7 cases of parapneumonic pleural effusions. We have measured the ADA activity and
CEA level simultaneously in pleural fluid samples in each cases.

Results:

1) The ADA activity in tuberculous pleural effusion was significantly higher than that in malignant
effusion.

2) The CEA level in malignant pleural effusion was significantly higher than that in tuberculous
effusion.

3) With the cut-off values of the pleural fluid ADA activity more than 40 U/L and the CEA level
less than 12 ng/mlL, the sensitivity was 86.9%, and the specificity was 100% in the diagnosis of
tuberculous effusion. With the cut-off values of the pleural fluid CEA level more than 12 g/mL and
the ADA activity less than 40 U/L, the sensitivity was 76.5%, and the specificity was 100% in the
diagnosis of malignant effusion.

Conclusion: It is suggested that the combined assay of pleural fluid ADA activity and CEA level is
very useful in the differential diagnosis of tuberculous and malignant pleural effusion.
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Table 1. Etiologics of Pleural Effusion

. Etiology No. of Cases
Tuberculous pleural effusion 61
confirmed by pleural biopsy 49
confirmed by AFB smear or culture 12
Suspected tuberculous pieural effusion 17
Malignant pleural effusion 17
confirmed by pleural biopsy 7
confirmed by cytology 10
Suspected malignant pleural effusion 22
Lung cancer 19
other malignant tumors 3
Parapneumonic pleural effusion 7
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Table 2. The ADA Activities of Pleural Fluids

ADA activity
No. of
Group Cases (U/L)

{(Mean+SD)

Tuberculous effusion 61 76.2+32.40%

Suspected tuberculous

effusion 17 67.4+£23.70
Malignant effusion 17 17.6+11.79
Suspected malignant effusion 22 18.7£12.90
Parapneumonic effusion 7 82.0+80.50

* p < 0.005 versus Malignant effusion.
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Fig. 1. ADA levels in the various pleural effusions.



Table 3. Sensitivity and Specificity of Pleural Fluid ADA
Activity in the Diagnosis of Tuberculous Effu-
sion (Cut-off Value : 40 U/L)
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Suspected tuberculous effusion 16 1 17 A Foladzx 2 o] Akel
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Suspected malignant effusion 1 21 22 = 10“ dew AZAY FrdFele
Parapneumonic effusion 3 4 7 o}, Ho#4 ForedelA= CEA A7} 50 ng/mL o] 4t
* Sensitivity : 88.5%,  Specificity : 100%. 2= 2A" A7t 2o Ui+ (Fig. 2).

Table 4, The CEA Levels of Pleural Fluids
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Malignant effusion
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Fig. 2. CEA levels in the various pleural effusions.
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Table 5. Sensitivity and Specificity of Pleural Fluid CEA
Level in the Diagnosis of Malignant Pleural Effu-
sion (Cut-off Value : 12 ng/mL)

Group CEA CEA Total
>12 <12
Tuberculous effusion 1 60 61
Suspected tuberculous effusion 0 17 17
Malignant effusion 13 4 17
Suspected malignant effusion 16 6 22
Parapneumonic effusion 3 4 7

* Sensitivity : 76 5%, Specificity : 98.4%
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Table 6. Sensitivity and Specificity of the Combined Assay of Pleural Fluid ADA Activity and CEA Level in the Diff-

erential Diagnosis ef Pleura) Effusions

Group ADA > 40 ADA < 40 ADA > 40 ADA < 40 Total
CEA<12 CEA > 12 CEA> 12 CEA <12
Tuberculous effusion 53 0 1 7 61
Suspected tuberculous effusion 16 0 0 1 17
Malignant effusion 0 13 0 4 17
Suspected malignant effusion 15 1 6 22
Parapneumonic effusion 1 [ 2 4 7

* ADA > 40 and CEA < 12 for tuberculous effusion — Sensitivity : 86.9%

Specificity : 100%

* ADA <40 and CEA > 12 for malignant effusion — Sensitivity : 76.5%
Specificity : 100%
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