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ORIGINAL ARTICLE 

 

Evaluation Of Biochemical Parameters To Differentiate 

Transudates From Exudates In Certain Diseases 

 

KALE A B *, MODI M**, THORAT A P ***, CHALAK S S****, PATIL A B ***** 

 

ABSTRACT  

Background: Pleural effusion is a common occurrence in medicine wards/OPD. To determine 

the cause of the pleural effusion is not always easy. The distinction between an exudate and 

a transudate is the first and the most important step in the differential diagnosis of a pleural 

effusion. Several biochemical markers are used to classify the type of pleural effusion. The 

oldest and the most conventional way of classifying the pleural effusion is by the Light’s 

criteria.  There are multiple other biochemical markers which are available, the diagnostic 

accuracy of which is not well established and is a subject of debate.   

Aim: To evaluate the diagnostic performance of the pleural fluid protein, LDH, cholesterol, 

bilirubin and their ratio with serum values, as well as  the albumin gradient in differentiating 

the pleural fluid into transudate and exudate . 

Materials And Methods: A total of 50 cases of pleural effusion due to different diseases were 

analysed using certain biochemical parameters like pleural fluid cholesterol, protein and LDH.  

Their ratio with serum values and the albumin gradient were also analysed. 

Statistical Analysis: ROC curves were drawn for individual markers and the areas under the 

curve were computed and compared using the SPSS version 17.  The optimal cut off with a 

combination of highest sensitivity and specificity was  defined.  

Result:  The pleural fluid protein, its ratio to serum protein and pleural fluid LDH had 

excellent diagnostic accuracy in differentiating exudative pleural effusions from transudative 

effusions. Pleural fluid LDH levels were not influenced by serum LDH levels. The optimal 

threshold for pleural fluid LDH was 175 IU/L. 

Conclusion:  The pleural fluid to serum protein ratio and pleural fluid LDH had  excellent 

diagnostic accuracy in classifying the pleural fluid type. A single test pleural fluid LDH had 

diagnostic performance higher than or comparable to most of the other biochemical 

parameters.  
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Introduction 

Clinical evaluation of a patient with pleural 

effusion relies heavily upon the examination of 

the fluid which is obtained by thoracentesis. 

Defining the exact aetiology is difficult and is 

not always possible.  The pleural effusion is 

most conveniently separated into trasudate 

(ultra filtrates of plasma resulting from 

increased hydrostatic pressure or profoundly 

decreased serum oncotic pressure) and exudate 

(protein-rich effusions resulting from increased 

capillary permeability depending upon their 

characteristics)[1],[2]. Such discrimination 

directs towards the nature of the underlying 

disorder and is helpful in narrowing down the 

possible aetiologies. A transudative effusion 

might not warrant further diagnostic 

procedures, whereas in exudative effusion, 

further detailed investigations might need to be 

carried out to establish the cause. Multiple 

biochemical markers are used to differentiate 

the exudates from the transudates.  The 

conventional method for classifying the pleural 

fluid is based on Light’s criteria. As per Light’s 

criteria, an effusion is termed as exudative if the 

pleural fluid to serum ratio of the total protein 

(TPR) is >/= 0.5, if the pleural fluid absolute 

lactate dehydrogenase (LDH) level is >/= 200 

IU/L, or if the pleural fluid to serum ratio of LDH 

(LDHR) is >0.6 and as transudative if the TPR is 

<0.5, if the fLDH level is <200 IU/L and the LDHR 

is <0.6. The aim of the present study was to 

evaluate the diagnostic accuracies of the pleural 

fluid protein, pleural fluid lactate 

dehydrogenase, pleural fluid total cholesterol 

and pleural fluid bilirubin, their ratios to serum 

values and pleural fluid albumin as well as the  

albumin gradient (serum-fluid albumin) in 

differentiating pleural fluids into transudates 

and exudates [3]. 

 

Materials And Methods 

The present study was carried out at the 

Government Medical College and Hospital, 

Aurangabad and was approved by the 

institutional ethical committee. A total of 50 

patients having pleural effusions and suffering 

from various diseases were included in this 

study. Pleural fluids and blood samples were 

taken simultaneously in the fasting state. The 

blood and pleural fluids were collected in plain 

sterile bulbs. Serum and pleural fluid LDH was 

estimated by a modified IFCC method [4]. 
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Serum and pleural fluid total protein was 

estimated by the Biuret method [5],[6],[7]. 

Serum and pleural fluid albumin was estimated 

by the BCG dye binding method [7],[8],[9]. 

Serum and pleural fluid cholesterol was 

estimated by the CHOD-PAP method [10]. The 

pleural fluid to serum ratio of the above 

mentioned markers were calculated. The 

albumin gradient was calculated by computing 

the difference between the serum and pleural 

albumin levels. The enrolled subjects were 

grouped into exudates and transudates based 

on Light’s criteria 

[11],[12],[13],[14],[15],[16],[17]. 

 

Statistical Analysis 

ROC curves were drawn for individual markers 

and the areas under the curve were computed 

and compared using SPSS version 17. The 

optimal cut off with a combination of highest 

sensitivity and specificity was defined from the 

table of coordinates of the parameters (based 

upon the value with the highest sum of 

sensitivity and specificity).  

 

Results 

A total of 50 patients with pleural effusions 

were analysed. In nine, the pleural effusions 

were transudative and the remaining 41 of the 

50 were exudative, as per Light’s criteria. The 

socioeconomic and the nutritional aspects of 

the groups were comparable. The ROC curves of 

individual biochemical parameters (pleural fluid 

value) and their ratio/difference with serum 

values are depicted in [Table/Fig 1] and 

[Table/Fig 2]. The numerical values of optimal 

threshold with their sensitivity/specificity are 

shown in [Table/Fig 3].  Values of area under 

curve for each parameters is shown in 

[Table/Fig 4]. The pleural fluid levels of LDH and 

total protein and their ratios with serum levels 

had the highest value of AUC and fluid bilirubin 

had the lowest value.  

 

(Table/Fig 1) 

 

 

 

(Table/Fig 2) 
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(Table/Fig  3)The optimal discriminatory cut off 

values for each parameter in differentiating 

exudates from transudates. 

 

 

(Table/Fig 4) area under ROC curve for individual 

biochemical parameter/ratios 

 

 

 

Correlation between serum levels and pleural 

fluid levels of different parameters is shown in 

[Table/Fig 5]. All parameters other than LDH 

showed a significant correlation between serum 

and pleural fluid values. 

(Table/Fig 5) Correlation between serum levels and 

pleural fluid levels of biochemical parameters 

 

 

Discussion 

Differentiating the pleural fluid in a transudate 

or an exudate is an important step in the 

evaluation of pleural effusions. The 

conventional method which is used to classify 

pleural fluid is the Light’s criteria, which is 

based upon the pleural fluid to serum protein 

ratio, pleural fluid LDH levels and the pleural 

fluid to serum LDH ratio. The accuracy of these 

tests has been reported to be 100% [18]. 

However, classifying pleural effusion on the 

basis of the above mentioned criteria needs the 

measurement of 4 biochemical parameters, the 

pleural fluid total protein, serum total protein, 

pleural fluid LDH and serum LDH levels. As an 

individual parameter, each of the above 

parameters has different sensitivities and 

specificities and pleural fluid LDH has been 

reported to be the more sensitive and specific 

than the total protein ratio or the LDH ratio 

[19], [20]. In our study, we observed an 

excellent discriminatory accuracy of pleural 

fluid protein and LDH levels (and their ratios 

with serum), AUC 0.99. Pleural fluid cholesterol 

and its ratio with serum also had good 

discriminatory ability with AUC >0.9. Pleural 

fluid bilirubin and the albumin gradient had the 
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least discriminatory accuracy. These 

observations reaffirm the utility of Pleural fluid 

to serum protein  and the LDH ratio , as well as 

pleural fluid LDH levels in differentiating 

exudative pleural effusions. 

 

The basis for using the pleural fluid to serum 

ratio of protein and LDH (rather than using 

absolute pleural fluid levels) is that their pleural 

fluid levels might be influenced by the changes 

in serum levels and so, absolute pleural fluid 

levels might give erroneous results in the face 

of varying serum levels. In our study, the pleural 

fluid levels of all biochemical parameters other 

than LDH showed a statistically significant 

correlation with serum values (though the 

correlation coefficient was poor for most 

parameters). The pleural fluid LDH levels were 

not influenced by the serum levels and hence, 

pleural fluid LDH can independently (rather 

than its ratio to the serum level) be used in 

classifying pleural effusion. Our observation is 

similar to the report by Joseph et al and it is 

suggested that in classifying pleural fluid, the 

absolute fluid value rather than its ratio with 

serum levels, should be used as it will save the 

cost of serum testing. Further, there is a 

possibility of the misclassification of the pleural 

fluid into exudates in the face of low serum LDH 

levels, as low serum LDH levels can result in 

high LDHR, thus causing the false classification 

of a transudate as an exudates [20]. 

 

The optimal cut off of pleural fluid LDH levels to 

define exudates as per Light’s criteria is >200 

IU/L. The optimal threshold for pleural fluid LDH 

in our study was much lower (175 IU/L) than 

those suggested by Light.  Similarly, a lower cut 

off point (163 IU/L) has been reported by 

Joseph et al [20]. We suggest that the optimal 

threshold for pleural fluid LDH levels should be 

redefined and validated in a larger study with a 

higher number of subjects. 

 

Conclusion 

To summarize that pleural fluid to serum 

protein ratio and pleural fluid LDH have 

excellent diagnostic accuracy in classifying the 

pleural fluid type. A single test, the pleural fluid 

LDH has a performance which is comparable to 

the other parameters. The optimal cut off point 

of pleural fluid LDH still needs to be addressed.               
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