%;;JK SCIENCE

| ORIGINAL ARTICLE I

A Study on Significance of Serum Effusion Albumin
Gradient in The Differential Diagnosis
of Pleural Effusion

Arijit Kumar Das, Krishna Baruah*

Abstract

To evaluate serum pleural effusion albumin gradient (SEAG) as method of differentiating pleural transudates
from exudates.Cases admitted in AMCH with diagnosed pleural effusion were divided into 2 groups based
on etiology. Group | (transudates): Comprising 14 patients of congestive heart failure (n=6) and nephrotic
syndrome (n=3), Cirrhosis (n=4), pericardial effusion (n=1). Group Il (exudates): comprising 26 cases of
tuberculous (n=15), malignant (n=8) and parapneumonic effusion (n=2), rheumatoid arthritis (n=1). In all
patients estimation of pleural fluid to plasma protein ratio, pleural fluid to serum LDH ratio & pleural fluid
LDH level, plasma-pleural effusion gradient were evaluated. All these parameters were compared in
differentiating pleural transudates from exudates. A total of 40 patients having pleural effusion were
divided into 2 groups. Group | (Transudates),Group Il (Exudates). Pleural fluid to serum protein of .5
misclassified 20%, pleural fluid LDH OF 200 U/L misclassified 17.5%, pleural fluid LDH to serum LDH
misclassified 12.5%, & serum effusion albumin gradient misclassified 5% while differentiating transudates
from exudates. Serum pleural effusion albumin gradient (SEAG) is a very useful parameter to differentiate

between exudates and transudates esp. in cases misclassified by Light’s criteria.
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Introduction

Pleural effusion is a common complication of many
disease processes either local or systemic where
differentiation between transudate & exudates is
necessary to assist in differential diagnosis (1-10).
Presently Light’s criteria (2) are used to distinguished
between transudates & exudates (pleural fluid/serum
protein ratio>0.5, pleural fluid/serum LDH ratio>0.6 &
absolute pleural fluid LDH>200U denote an exudates).
But many pleural effusions, misclassified as transudates
or as exudates have been reported using these criteria
(11-12). Recently, many new parameters have been
reported to distinguish transudates from exudates, like
pleural fluid cholesterol (11-12), pleural fluid to serum
bilirubin ratio (13), pleural fluid cholinesterase (14), alkaline
phosphatase (15), creatinine kinase, uric acid (16) and
pleural fluid malondialdehyde (MDA) (17). But none have

better sensitivity and specificity than Light’s criteria.
Recently, serum-pleural effusion albumin gradient
(SEAG) has been reported as a good parameter with
sensitivity and specificity of 95% and 100%
respectively(18). The present study was planned to
evaluate (SEAG) for differentiating pleural transudates
from exudates.
Material and Methods

A total of 40 patients having pleural effusion of diverse
etiology were divided into 2 groups: Group | (transudates):
Comprising 14 patients of congestive heart failure (n=6)
and nephrotic syndrome (n=3), Cirrhosis (n=4), pericardial
effusion (n=1). Group Il (exudates): comprising 26 cases
of tuberculous (n=15), malignant (n=8) and
parapneumonic effusion (n=2), rheumatoid arthritis (n=1).
Cases, in which either no cause was definitely diagnosed
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or more than one cause was present, were excluded from
the study.After detailed history taking, thorough clinical
examination and investigation, each patient was evaluated
for the following: Blood: Serum LDH, total plasma protein
and plasma albumin levels. Pleural fluid: Total proteins,
LDH and albumin levels

Estimations

A). Protein estimation: Plasma and pleural fluid total
protein levels were estimated by the method described
by Reinhold (19).

B). LDH estimation: LDH level was estimated by UV
kinetic method recommended by the Scandinavian Society
for clinical Chemistry and was expressed as 1U/L (20).

C). Albumin estimation: Determination of plasma and
pleural fluid albumin was done using manual method of
Doumas et al (21) and modified Spencer and Price
method (22).

Statistical Analysis

The mean and S.D. were calculated for each
parameter both for exudates and transudates, and
unpaired “t” test was used to compare them with respect
to various parameters.

Results

The mean age of the 40 patients was 45 years. Male
to female ratio was approximately 3:2, the ratio of smokers
to non-smokers was 1:1, the ratio of vegetarian and non-
vegetarian was 2:1 and the ratio of alcoholic to
nonalcoholic was 2:1. pleural fluid examination results
were analyzed on the basis of Light’s criteria and
compared with SEAG parameter.

Table 1 shows exudates and transudates separated
by pleural fluid protein to serum protein of .5 in
comparison to the established diagnosis of transudates
and exudates. The pleural fluid to serum protein ratio of
.5 separated 23 cases (57.5%) as exudates & 17 (42.5%)

as transudates. When etiology was reviewed 5 of the
exudates & 3 transudates were falsely classified. Total
misclassification of 20% occurred. ‘P’ value is significant.

Table 2 shows exudates and transudates separated
by pleural fluid LDH of 200 U/L. ‘P’ value is significant.
Pleural fluid LDH of 200 U/L separated 24 (60%) as
exudates & 16 (40%) as transudates. When etiology was
reviewed 4 of exudates & 3 of transudates were falsely
classified. Total misclassification of 17.5% occurred. ‘P’
value is significant.

Table 3 shows exudates and transudates separated
by pleural fluid LDH to serum LDH of 0.6 in comparison
to the established diagnosis of exudates and transudates.
Pleural fluid LDH to serum LDH of .6 separated 27
(67.5%) as exudates & 13 (32.5%) as transudates. When
the etiology was reviewed 3 of the exudates & 2
transudates were falsely classified. Total misclassification
of 12.5% occurred. ‘P’ value is highly significant.

Table 4 shows number of cases separated by serum-
effusion albumin gradient of 1.2 g/dl in comparison to the
established diagnosis of exudates and transudates. Serum-
Effusion Albumin gradient of 1.2 g/dl separated 26 (65%)
cases as exudates & 14 (35%) as transudates when
etiology was reviewed only one exudates & 1 transudate
was falsely classified. Total misclassification of 5%
occurred. ‘P value is highly significant.

Table 5 shows comparative analysis of the parameters
used in the study of 40 cases of pleural effusion.lt is
seen that misclassification of only 5% occurred with the
serum effusion albumin gradient in comparison to higher
misclassification rate that was seen with other
parameters used in the study.

Table 6 shows sensitivity, specificity of various
parameters studied. Sensitivity and specificity of 96.1%
and 93.0% was seen with serum effusion albumin gradient

Table 1.Cases Differentiated by Pleural Fluid to Serum Protein Ratio of 0.5

Types of Etiologically No. of Cases No. of Cases No. of Cases ‘P’ Value

Pleural Fluid Diagnosed Differentiated by Truly Falsely
(N =40) P/S Protein of 0.5 Classified Classified
Exudate 26 23 18 5 <.01
Transudate 14 17 14 3 (S*)
Table 2. Cases Separated by Pleural Fluid LDH of 200 U/L
Types of Etiologically No. of Cases No. of Cases No. of Cases | ‘P’ Vlaue
Pleural Diagnosed Differentiated by Truly Falsely
Fluid (N =40) Pleural Fluid LDH Classified Classified
of 200 U/L
Exudate 26 24 20 4 <.01
Transudate 14 16 13 3 (*S)
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Table 3.Cases Seprated by Pleural Fluid LDH to Serum LDH of 0.6

Types of Etiologically No. of Cases No. of Cases No. of Cases ‘P’ Vlaue
Pleural Fluid Diagnosed Differentiated by Truly Falsely
(N =40) P/S LDH OF 0.6 Classified Classified

Exudate 26 27 24 3 <.001

Transudate 14 13 11 2 (H.S.**)
Table 4.Cases Seprated by Serum - Effusion albumin Gradiant of 1.2g/dI

Type of Etiological No of Cases No. of Cases No. of Cases ‘P’ Value

Pleural Fluid | Diagnosis Differentiated by Truly Falsely

(N =40) SEAG of Classified Classified
1.2 G/DL

Exudate 26 26 25 1 <.001

Transudate 14 14 13 1 (H.S.**)
Table 5.Comparative Analysis of The Parameters

Parameter Exudates Classified Transudates Mis -Classification
Correctly [%] Classified Correctly [%] Rate [%0]

PF Protein [3gm/dl] 72.70 77.70 25.00

P/S Protein [0.5] 78.26 82.35 20.00

PF LDH [2001U/L] 83.30 81.25 17.50

P/S LDH [0.6] 88.80 84.60 12.50

SEAG of 1.2 gm/dl 96.15 93.60 5.00
Table 6. Sensitivity and Specificity of the Parameters

Parameters Yage
Sensitivity Specificity

PF Protein 80.0% 70.0%
Pleural fluid to plasma protein ratio 85.0% 73.7%
Pleural fluid LDH level (1U/L) 86.0% 77.0%
Pleural fluid to serum LDH ratio 92.0% 73.3%
Serum-effusion albumin gradient 96.1% 93.0%

Discussion

In the evaluation of a pleural effusion the first step is
to distinguish between transudates and exudates(1-10).
The criteria used for the purpose was suggested by
Light et al (12) with misclassifications varying from 2%
to 40% (23-25). Later, many more parameters like pleural
fluid cholesterol, pleural fluid to serum cholesterol ratio,
pleural fluid to serum bilirubin ratio, pleural fluid to serum
cholinesterase ratio were suggested, but no parameter
has yet been proved to be satisfactory.

Keeping all these factors in mind the present study
was undertaken in Assam Medical College, Dibrugarh
between 2003-2004 to study the significance of serum-
effusion albumin gradient in differential diagnosis of pleural
effusion and compared with already established Light’s
criteria.

In the present study of 40 cases of pleural effusions,
pleural fluid protein of 3gm/dl separated 55% as exudates

and 45% as transudates with a total misclassification of
only 25% occurs. The sensitivity and specificity of this
parameter is 80% and 70%.Pleural fluid to serum protein
ratio of 0.5 separated 57.5% as exudates and 42.5% as
transudates with a misclassification rate of 20% with a
sensitivity and specificity of 85% and 73.7%.Pleural fluid
LDH of 200 U/L separated 60% as exudates and 40%
as transudates with a misclassification rate of 17.5% and
with a sensitivity and specificity 86% and 77%.

Pleural fluid LDH to serum LDH of .6 separated
67.5% as exudates and 32.5% as transudates with a
misclassification rate of 12.5% with a sensitivity and
specificity of 92% and 73.3%.

Lastly serum effusion albumin gradient of 1.2g/dl
separated 65% as exudates and 35% as transudates with
a total misclassification of only 5% with a sensitivity and
specificity of 96.1% and 93%.
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The study revealed that even though the parameter of
pleural fluid protein of 3gm/d|, pleural fluid to serum protein
of 0.5, pleural fluid LDH level of 200 U/L and pleural
fluid LDH to serum LDH of 0.6 are useful in
differentiating the exudates and transudates. The greater
differential value is found with SEAG value of 1.2gm/dl,
which correctly classified 96.15% of exudates and 93.6%
of transudates with a total misclassification of only 5%
with a sensitivity, and specificity of 96.1% and 93%.
Conclusion

Hence, serum-effusion albumin gradient is found to
be better criteria for rightly classifying transudate and
exudate in misclassified effusion.
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