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ABSTRACT

The study was a in a descriptive mode in hospital. The study was conducted over a period of one year on 150
samples. Total 150 samples were enrolled in the study. Both serum and pleural fluid samples were collected
and quantitatively analysed using semi-automated analyser. It was concluded that Biochemical parameters
play important role in diagnosing Pleural effusions. These markers when used collectively their diagnostic
efficacy is greatly increased. Patients with pleural effusion is to determine whether the effusion is a transudate
or an exudate. An exudative effusion is diagnosed if the patient meets Light’s criteria. The serum to pleural
fluid protein or albumin gradients may help better categorize the occasional transudate misidentified as an
exudate by these criteria. If the patient has a transudative effusion, therapy should be directed toward the
underlying heart failure or cirrhosis. If the patient has an exudative effusion, attempts should be made to
define the etiology. Pneumonia, cancer, tuberculosis, and pulmonary embolism account for most exudative
effusions. Many pleural fluid tests are useful in the differential diagnosis of exudative effusions. The SEAG
is superior to Light’s criteria in identifying the transudative effusions. It is also observed that Light’s criteria
identified exudative effusions better than SEAG. The aim of present study was to analyse various
biochemical parameters (LDH, pH, Glucose, Triglycerides, Cholesterol, Creatinine, Amylase and ADA) in

pleural fluid and to correlate these Biochemical parameters with diagnosis of the patients.
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INTRODUCTION

A variety of disease states are associated with the development of pleural effusions (Table 1), and
depending on the disease, the pleural effusion can either exhibit specific or nonspecific characterise-
tics. All healthy humans have a small amount of pleural fluid that lubricates the space and facilitates normal
lung movements during respiration. The pleural fluid normally provides lubrication between the parietal and
visceral membranes and the organs contained within the space. 1 A pleural effusion, an excessive
accumulation of fluid in the pleural space, indicates an imbalance between pleural fluid formation and
removal. A diagnosis of pleural effusion may be sug- gested by characteristic symptoms (e.g., chest
pain, dyspnea) and physical exam findings (e.g., dull lung bases on auscultation and percussion) but
definitive diagnosis requires radiological imag- ing. In particular, X-rays taken with the patient in the
decubitus position have high diagnostic sensi- tivity, and computerized tomography imaging can
detect even small amounts of pleural effusion and thus play a significant role in the assessment of
intrapulmonary and extra pulmonary lesions. Thoracic ultrasound examination is another effective
method of confirming the presence of pleural fluid and determining appropriate access sites for
thoracentesis. Because intrapulmonary lesions can go undetected when the pleural effusions are
large, CT imaging should be repeated once the fluid has been drained. Further, special attention
should be paid to the rate and volume of fluid aspiration during thoracentesis, as rapid or large
volume drainage may result in re-expansion pul-monary edema. Pleural fluid is continually secreted
by blood capillaries in the visceral and parietal pleural membranes, but most of this fluid is normally
secreted from the parietal pleura. Typically, the amount of fluid produced is equal to the amount
reabsorbed by the flow of lymph from the visceral pleura. Consequently, the fluid keeps the pleural
surface moist and reduces friction between the pleural - membranes during respiratory excursion
without accumulating in the pleural cavity. This balance between fluid production and absorption.
Accumulation of pleural fluid is not a specific disease, but rather a reflection of underlying pathology. Pleural
effusions accompany a wide variety of disorders of the lung, pleura, and systemic disorders. Therefore, a
patient with pleural effusion may present not only to a pulmonologist but to a general internist,
rheumatologist, gastroenterologist, nephrologist, or surgeon. To treat pleural effusion appropriately, it is
important to determine its cause. 2 For diagnosing and treatment plan, pleural effusions have to be classified
into transudate and exudate. The characteristics of pleural fluid differ according to the underlying
pathological condition but can be broadly classified into two categories, transudative and exudative,
and then further into subcategories, such as purulent, bloody, and chylous, according to appearance
andsmell. Although the classic Rivalta reaction can also be of assistance, Light’s diagnostic criteria
(Table 2) are most commonly used to differentiate between transudative and exudative effusions.
According to this method, an exudative effusion is diagnosed if one or more of three criteria are
satisfied. When the pleural effusion is diagnosed as exu- date by this criterion in spite of clinically

being considered as transudate, the difference of albu- min concentration between serum and
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effusion is greater than 1.2 mg/dl, then the effusion is diag- nosed as transudate. The routine pleural

fluid evaluation usually includes determination of protein, pH, lactate dehydrogenase, glucose, and albumin
levels, with adenosine deaminase levels and cell count for differential and cytological examination. 3 If the
diagnosis is no appropriate, it may result in severe complications. The most commonly used method for
differentiating exudates from transudates was established by Light et al. 4 Fluid is considered exudative if it
meets one or more of the following: (a) pleural/serum protein ratio greater than 0.5 (b) pleural/serum lactate
dehydrogenase (LDH) ratio than two-thirds of the normal upper limit for serum. Another method used for
differentiating exudates from transudates was Serum - pleural effusion albumin gradient (SEAG). Albumin
gradient (serum albumin concentration - pleural effusion albumin concentration). The main purpose of this
study was, to study the diagnostic role of biochemical parameters in pleural effusion. To treat pleural effusion
appropriately, we have divided the pleural effusions into the transudative and exudative pleural effusions
with help of various biochemical parameters with p= < 0.0001. Emic SEAG could only identify the 68 pleural
effusion as exudative and Lights criteria identify 73 effusion as exudative. SEAG misclassify 4 tubercular

effusions whereas light’s criteria misclassify only 1 CHF effusion.

AIM AND OBJECTIVES

Following are the aims and objectives of the study:

1. To analyse different biochemical parameters in pleural fluid.

2. Correlate the biochemical parameters with diagnosis of the patients.

MATERIALS AND METHODS

The study was a hospital based descriptive study. The study was conducted over a period of one year on 150
samples. Total 150 samples were enrolled in the study. Both serum and pleural fluid samples were collected

and quantitatively analysed using semi-automated analyser.

Table 1: Pleural Fluid Biochemical Parameters of Exudate and Transudate

Parameters Type of Number of mean+SD P value
pleural cases
effusion
pH Transudate 43 9.69+0.8 0.5
Exudate 77 7.67+0.63
Glucose (mg/dl) Transudate 43 88.69+15.8 <0.0001
Exudate 77 63.57+10.63
Total protein Transudate 43 4.69+0.7 0.0001
(g/dl) Exudate 77 5.87+£1.03
Albumin (g/dl) Transudate 43 3.09+0.67 <0.0001
Exudate 77 3.57+0.73
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Cholesterol Transudate 43 56.9+12.8 <0.0001
(mg/dl) Exudate 77 77.37+£11.63
Triglycerides Transudate 43 78.9+13.8 <0.0001
(mg/dl) Exudate 77 81.67+15.7
Creatinine Transudate 43 3.79+0.87 0.5
(mg/dl) Exudate 77 3.77+0.93
Amylase (1U/L) Transudate 43 73.07£10.5 0.9
Exudate 77 73.57+14.33
LDH (U/L) Transudate 43 345.9+40.8 <0.0001
Exudate 77 423.7+70.00
ADA(U/L) Transudate 43 49.69+14.17 <0.0001
Exudate 77 57.67+16.83
Serum
biochemical
parameter
Albumin (g/dl) Transudate 43 4.79+0.8 <0.0001
Exudate 77 2.87+0.73
LDH(U/L) Transudate 43 567.9+70.08 <0.0001
Exudate 77 463.7453.63

transudative and exudative pleural effusion according to SEAG criteria

Mean+SD
of

Table 2: Sensitivity And Specificity of SEAG and Light’s Criteria In Comparison to

Clinical Diagnosis

Type of effusion SEAG Light’s
criteria
Sensitivity Transudate 97.53% 97.53%
Exudate 95.47 100%
Specificity Transudate 95.47% 100%
Exudate 97.53% 97.53%
DISCUSSION

The present study show analysis of biochemical parameters (LDH, pH, Glucose, Triglycerides, Cholesterol,

Creatinine, Amylase and ADA) in both pleural fluid and serum. According to present study Lights criteria’s
specificity for exudate was 97.53% and sensitivity was 100%. SEAG criteria had specificity 97.53% and

sensitivity 95.47% for exudate. However, Lights criteria had specificity of 100% and sensitivity 97.53%.

SEAG criteria have specificity 95.47% and sensitivity 97.53%. Levels of glucose, ADA and LDH in pleural
fluid of exudate effusions were 63.57+10.63, 57.67+16.83, and 463.7+53.63 respectively, and these results
was highly statistically significant with p= < 0.0001. Levels of glucose, ADA and LDH in pleural fluid of
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transudate effusions were 88.69+15.8, 49.69+14.17, 567.9+70.08 and these results was highly statistically

significant with p= < 0.0001.

RESULTS

1. Comparison of clinical diagnosis of exudative pleural effusions with SEAG diagnosis and Light’s criteria
diagnosis out of total 82 patients 47 were tubercular, 22 malignant and 13 patients are empty and these results
was highly statistically significant with p= < 0.0001 and these results was highly statistically significant with
p=<0.0001. Emic SEAG could only identify the 58 pleural effusion as exudative and Lights criteria identify
83 effusion as exudative. SEAG misclassify 4 tubercular effusions whereas light’s criteria misclassify only

1 CHF effusion.

2. Comparison of clinical diagnosis of transudative pleural effusions with SEAG diagnosis and Light’s
criteria diagnosis out of 35 patients 17 were congestive heart failure cases, 10 having liver cirrhosis and 05
patients have anaemia SEAG could identify 39 effusion as transudative and Lights criteria identifies 27
effusions as transudative. SEAG misclassify 7 tubercular effusion whereas Light’s criteria misclassify 3

tubercular effusion.

CONCLUSION

The diagnosis of pleural effusion is very difficult, even though the patients often complain of typical
symptoms indicating of pleural diseases. Pleural effusion is characterized by the pleural cavity filled with
transudative or exudative pleural fluids, and it is developed by various etiologies. The presence of pleural
effusion can be confirmed by radiological studies including simple chest radiography, ultrasonography, or
computed tomography. Identifying the causes of pleural effusions by pleural fluid analysis is essential for
proper treatments. This review article provides information on the diagnostic approaches of pleural effusions
and further suggested ways to confirm their various etiologies, by using the most recent journals for
references. Transudates are caused by increased hydrostatic pressures (e.g., heart failure), decreased oncotic
forces (e.g., hypoproteinemia), increased negative intrapleural pressure (e.g., atelectasis), or movement of
ascitic fluid through the diaphragm (e.qg., hepatic hydrothorax). In contrast, exudates are due to the increased
capillary permeability and/or impaired lymphatic drainage which results from the proliferative (e.g.,
malignancy) or inflammatory (e.g., parapneumonic effusions) processes It was concluded that Biochemical
parameters play important role in diagnosing Pleural effusions. These markers when used collectively their
diagnostic efficacy is greatly increased. The SEAG is superior to Light’s criteria in identifying the
transudative effusions. It is also observed that Light’s criteria identified exudative effusions better than
SEAG.
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