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Differential Diagnosis By Analysis of Pleural Effusion
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Background : Pleural effusion is one of the most common clinical manifestations associated with a va-
riety of pulmonary diseases such as malignancy, tuberculosis, and pneumonia. However, there are no
useful laboratory tests to determine the specific cause of pleural effusion. Therefore, an attempt was
made to analyze the various types of pleural effusion and search for useful laboratory tests for pleural
effusion in order to differentiate between the diseases, especially between a malignant pleural effusion
and a non-malignant pleural effusion.

Methods : 93 patients with a pleural effusion, who visited the Severance hospital from January 1998 to Au-
gust 1999, were enrolled in this study. Ultrasound-guided thoracentesis was done and a confirmational diagno-
sis was made by a gram stain, bacterial culture, Ziehl-Neelsen stain, a mycobacterial culture, a pleural biopsy

and cytology.

Results ; The male to female ratio was 56 : 37 and the average age was 47.1+21.8 years, There were 16

" Ee 20019 QAngel Qo] R nxd slalel ol oA

Address for correspondence :

Nae Choon Yoo, M.D.

Department of Internal Medicine, Yonsel University College of Medicine

134, Seodaemun-gyu, Shinchon-dong, CPO BOX 8044

Phone : 82-02-361-5410 Fax : 82-02-393-6884 E-mail : ync0011 @yume.yonset.ac.kr

- 559 —



— W. K. Ko, et al —

cases with a malignant effusion, 12 cases with a para-malignant effusion, 36 cases with tuberculosis, 22 cases

with a para-pneumonic effusion, and 7 cases with transudate. The LDH2 fraction was significantly higher in

the para-malignant effusion group compared to the para—pneumonic effusion group {30.6 +6.4% and 20.2 +
7.5%, respectively (p<0.05)] and both the LDH1 and LDH2 fraction was significantly in the para~malignant
effusion group compared to those with tuberculosis [16.4+7.2% vs. 7.6 £4.7%, and 30.6+6.4% vs. 17.6+6.3
%, respectively (p<(0.05)]. The pleural effusion/serum LDH4 fraction ratio was significantly lower in the ma-

lignant effusion group compared to those with tuberculosis [ 1.5 0.8 vs. 2.1 +0.6, respectively (p<(0.05)]. The

LLDH4 fraction and the pleural effusion/serum LDH4 fraction ratio was significantly lower in the para-malig-
nant effusion group compared to those with tuberculosis [17.0+5.8% vs. 23.5+4.6% and 1.3+04 vs. 2.1+

0.6, respectively (p<<0.05)]

Conclusion : These results suggest that the LDH isoenzyme was the only useful biochemical test for a differen-

tial diagnosis of the various diseases. In particular, the most useful test was the pleural effusion/serum LDH4

fraction ratio to distinguish between a para-malignant effusion and a tuberculous effusion. (Tuberculosis and

Respiratory Diseases 2001, 51 : 558-569)

Key words : Pleural effusion, Differential diagnosis, Tuberculosis, Malignancy, Pneumonia.
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Table 1. Causes of pleural effusion

Diagnosts cases
malignant effusion lung cancer 13
metastatic stomach 1
thyroid 1
peripheral nerve sheath 1
para-malignant effusion 12
tuberculosis 36
para-pneumonic effusion 22
transudate ESRD*
CHF**

*ESRD : End Stage Renal Disease **CHF

Congestive Heart Failure

Table 2. Comparison of pleural fluid parameters in protein, albumin, haptoglobin, ceruloplasmin

Pro(g/dL) Alb(g/dL) Hpt(mg/dL) Crl(mg/dL)
malignant 44+1.0* 25+0.7 161.2+81.9 24.5+9.4*
para-malignant 52+1.1* 3.3+2.2% 126.9+102.2 22.6+7.1
tuberculosis 52+1.0% 3.0+£0.8 240.1 £115.0* 27.5+7.1*
para-pneumonic 4.7+1.2* 2.7+0.7 172.3+£129.7* 22.4+12.4%
transudate 2.4£0.5*% 1.6 £0.5* 22.8+10.9* 10.2 +4.0*
*p<0.05 compared between each disease category
Pro=protein, Alb=albumin, Hpt=haptoglobin, Crl=ceruloplasmin
Table 3. Comparison of pleural fluid parameters in C3, C4, ferritin, ADA

C3(mg/dL) C4(mg/dL) Ferritin(ng/dL)  ADA(U/L)
malignant 45.3 +£20.5* 18.1+8.0*% 2679.6 +£1905.6  18.4+8.9*
para-malignant  41.7 +18.7* 18.7+9.6* 2038.3+2811.5  20.0+6.7*
tuberculosis 51.9+14.2* 23.5+7.9* 1727.4+2076.9  78.6+28.2*
para-pneumonic  39.04£17.9 17.6£8.7* 5383.2+12299.2 42.5+26.9%
transudate 16.8 +5.6* 6.0+1.9% 515.8 £640.3 16.9+21.8*
*p<0.05 compared between each disease category
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Table 4. Comparison of pleural fluid LDH isoenzymes according to diseases

LDH1% LDH2% LDH3% LDH4% LDH5%

malignant 12.7+7.4 225+11.0. 18.743.1 19.9+8.6 26.2+11.9
para-malignant 16.4 +7.2* 30.6+6.4* 21.3+35 17.0+5.8* 15.3+6.0
tuberculosis 7.6+4.7* 17.6 +6.3* 19.2+2.4 235+4.6%  31.9+10.9
para-pneumonic 11.1+6.3 20.2 +7.5% 17.8:+:3.6 21.545.2 29.2+11.9
transudate 14.8+2.8 23.0£3.2 20.5+1.9 21.3+1.7 20.8+3.8

*p<0.05 compared between each disease category

Table 5. Comparison of pleural effusion/serum ratio according to diseases

PF/S Alb PF/S Chol PF/S LDH2 PF/S LDH4%
malignant 0.8+0.2 0.6£0.3 1.1£0.6 1.5+0.8*
para-malignant 1.0 +0.8* 0.6+0.2 1.1+0.8 1.3+0.4*
tuberculosis 0.8£0.2% 0.7 +0.3* 1.4+0.8* 2.14+0.6*
para-pneumonic 0.8+0.1 0.7 +£0.4* 1.2+0.7 1.8+0.4
transudate 0.3+0.2% 0.2+0.2* 0.3+0.1* 1.7+0.3

*p<0.05 compared between each disease category
PF : Pleural Fluid S : Serum
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Table 6. Significantly increased pleural fluid parameters compared with transudate

Significantly increased value

malignant Pro, Crl, C3, C4

Pro, Alb, C3, C4, PF/S Alb

Pro, Crl, C3, C4, PF/S Alb, Hpt, ADA, PF/S LDH2%, PF/S Chol
Pro, Crl, Hpt, C4, PF/S Chol

*PF/S Alb=pleural fluid/serum albumin
*PF/S LDH2% =pleural fluid/serum LDH2%
*PF/S Chol=pleural fluid/serum cholesterol

para-malignant
tuberculosis

para-pneumonic

Table 7. Cut-off values of four pleural fluid parameters to differentiate between para-malig-

nant and tuberculous pleurisy

LDH1% LDH2% LDH4 % PF/S LDH4%
Cut off value 9 20 1.75
Sensitivity 58.3% 66.7% 72.2% 61%
Specificity 80.6% 75.0% 75.0% 100%

*PF/S LDH4% =pleural {luid/serum LDH4%
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