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Abstract Background: Pleural Effusion is an accumulation of fluid in the pleural space as a result of excessive transudation or 
exudation from the pleural space. Common causes of exudative effusion include tuberculosis, parapneumonic effusion, 
viral infections, and malignancy. Present study was aimed to study clinical and etiological factors in exudative pleural 
effusion in patients at a tertiary care center. Material and Methods: Present study was single-center, prospective, 
observational study, conducted in patients >18 years, either gender, with exudative pleural effusion. Results: In present 
study, 56 patients of exudative pleural effusion were studied. Mean age was 53.32 ± 9.15 years. Male gender (67.86%), 
Right side pleural effusion (58.93%) were common. Cough (78.57%), chest pain (67.86%), decreased appetite (64.29%), 
fever (62.50%), breathlessness (58.93%) were common symptoms. Tuberculosis (58.93%) was most common cause of 
exudative pleural effusion followed by empyema (8.93%), malignant (5.36%), pancreatitis (5.36%), rheumatic arthritis 
(3.57%) and para pneumonic (1.79%). Undiagnosed cases were 16.07%. In present study, pleural fluid Appearance was 
Straw colored (55.36 %) in majority cases and purulent in 5 cases only (8.93 %). Mean total count (/mm3) was 1391.45 ± 
984.58, predominant lymphocytes was noted in 83.93% effusions. Mean values of protein, Glucose and ADA was 4.10 ± 
0.93 g %, 73.49 ± 39.91 mg % and 28.92 ± 12.73 respectively. Radiologically, majority pleural effusion were small (44.64 
%) and moderate (37.5 %). CT thorax findings was done in 39 cases. Common findings were pleural nodularity (43.59%), 
Lung mass (38.46%), Mediastinal lymphadenopathy (25.64%) and Pleural fluid loculations (20.51%). Conclusion: Among 
patients of exudative pleural effusion male gender, right sided effusion, tuberculosis, straw coloured pleural fluid, raised 
TLC were common findings. 
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INTRODUCTION 
Pleural Effusion is an accumulation of fluid in the pleural 
space as a result of excessive transudation or exudation 
from the pleural space.1 Transudative effusion has low 
protein levels and mostly due to systemic pathology like 
cardiac, hepatic, or renal disorders. On the other hand, 
exudative effusions have high protein content and are 
mostly due to pleural pathologies like tuberculosis, 
malignancy, or any pleural infection.2 Common causes of 
exudative effusion include tuberculosis, parapneumonic 
effusion, viral infections, and malignancy. Other causes 
include hypothyroidism, pulmonary embolism with 
infarction, connective tissue disorders, pancreatitis, 
esophageal rupture (Boerhaave’s syndrome), collagen 
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vascular disorders, chylothorax, and hemothorax.3,4 
Exudative effusions require to be separated into infectious 
causes, non-infectious causes and malignancy. A systemic 
approach to the investigations is needed because of the vast 
differential diagnosis. Pleural effusions can be transudative 
or exudative. For a definitive etiological diagnosis in 
pleural effusions which remain undiagnosed after 
diagnostic thoracentesis, pleural biopsy is usually required 
for diagnostic evaluation.5 Present study was aimed to 
study clinical and etiological factors in exudative pleural 
effusion in patients at a tertiary care center. 
  
MATERIAL AND METHODS 
Present study was single-center, prospective, observational 
study, conducted in Department of Pulmonary Medicine, 
SMBT IMS And RC, Dhamangaon, India. Study duration 
was of 2 years (July 2019 to June 2021). Study was 
approved by institutional ethical committee.  
Inclusion criteria: Patients >18 years, either gender, with 
exudative pleural effusion. 

Exclusion criteria: Patients with other serious co-morbid 
conditions. Patients who are found to have transudative 
pleural effusion after initial screening. Patients who are 
immunocompromised (HIV Positive, long term usage of 
immunosuppressant drugs, steroids).  
Study was explained to patients and a written informed 
consent was taken for participation. Details such as 
demographic data (age, sex, and address), detailed history 
(chief complaints, history of presenting illness, significant 
history including comorbidities) were noted and general 
physical examination was done on all the patients. 
Investigations obtained included complete hemogram, 
random blood sugar; renal function tests, thyroid function 
tests, serum proteins, chest X‑ray, and pleural fluid 
analysis, ultrasonogram of the chest and abdomen, sputum 
for AFB, sputum for CBNAAT echocardiogram). 
Microbiological Study (Gram stain, AFB, Culture and 
sensitivity), CT Chest and Pleural biopsy done whenever 
appropriate.  
Data was collected and compiled using Microsoft Excel, 
analysed using SPSS 23.0 version. Statistical analysis was 
done using descriptive statistics. 

 
RESULTS  
In present study, 56 patients of exudative pleural effusion were studied. Mean age was 53.32 ± 9.15 years. Male gender 
(67.86%) was more common than female (32.14%). Right side pleural effusion (58.93%) was more than left sided 
(41.07%). Common symptoms in present study were cough (78.57%), chest pain (67.86%), decreased appetite (64.29%), 
fever (62.50%), breathlessness (58.93%), weight loss (21.43%) and joint pain (16.07%). 

Table 1: Baseline characteristics 
Baseline characteristics Number of cases (n=56) Percentage 
Age (mean ± SD), (years) 53.32 ± 9.15  

Gender   
Male 38 67.86% 

Female 18 32.14% 
Side of pleural effusion   

Right 33 58.93% 
Left 23 41.07% 

Symptoms   
Cough 44 78.57% 

Chest pain 38 67.86% 
Decreased appetite 36 64.29% 

Fever 35 62.50% 
Breathlessness 33 58.93% 

Weight loss 12 21.43% 
Joint pain 9 16.07% 

Systemic hypertension (19.64%), coronary artery disease (17.86%), diabetes mellitus (14.29%), carcinoma breast 
(5.36%) and pancreatitis (5.36%) were common co‑morbidities in patients with exudative pleural effusion. Less common 
were rheumatoid arthritis (3.57%), heart failure (3.57%), granulomatous hepatitis (1.79%), mediastinal mass (1.79%) and 
acute lymphoblastic leukemia (1.79%), 

Table 2: Associated co‑morbidities 
Associated co‑morbidities Number of cases (n=56) Percentage 

Systemic hypertension 11 19.64% 
Coronary artery disease 10 17.86% 

Diabetes mellitus 8 14.29% 
Carcinoma breast 3 5.36% 
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Pancreatitis 3 5.36% 
Rheumatoid arthritis 2 3.57% 

Heart failure 2 3.57% 
Granulomatous hepatitis 1 1.79% 

Mediastinal mass 1 1.79% 
Acute lymphoblastic leukemia 1 1.79% 

In present study tuberculosis (58.93%) was most common cause of exudative pleural effusion followed by empyema 
(8.93%), malignant (5.36%), pancreatitis (5.36%), rheumatic arthritis (3.57%) and para pneumonic (1.79%). Undiagnosed 
cases were 16.07%. 

Table 3: Clinico‑radiological diagnosis 
Clinico‑radiological diagnosis Number of cases (n=56) Percentage 

Tuberculosis 33 58.93% 
Empyema 5 8.93% 
Malignant 3 5.36% 

Pancreatitis 3 5.36% 
Rheumatic arthritis 2 3.57% 

Para pneumonic 1 1.79% 
Undiagnosed 9 16.07% 

 In present study, pleural fluid Appearance was Straw colored (55.36 %) in majority cases and purulent in 5 cases 
only (8.93 %). Mean total count (/mm3) was 1391.45 ± 984.58, predominant lymphocytes was noted in 83.93% effusions. 
Mean values of protein, Glucose and ADA was 4.10 ± 0.93 g %, 73.49 ± 39.91 mg % and 28.92 ± 12.73 respectively. 

Table 4: Investigations 
Investigations Number of cases (n=56) / Mean ± SD Percentage 

Pleural fluid Appearance   
Straw colored 31 55.36% 
Hemorrhagic 20 35.71% 

Purulent 5 8.93% 
Laboratory characteristics   

Total count (/mm3) 1391.45 ± 984.58  
Lymphocyte predominant effusions (%) 47 83.93% 

Protein (g %) 4.10 ± 0.93  
Glucose (mg %) 73.49 ± 39.91  

ADA 28.92 ± 12.73  
Radiologically, majority pleural effusion were small (44.64 %) and moderate (37.5 %). CT thorax findings was 

done in 39 cases. Common findings were pleural nodularity (43.59%), Lung mass (38.46%), Mediastinal lymphadenopathy 
(25.64%) and Pleural fluid loculations (20.51%). 

Table 5: Radiological characteristics 
Radiological characteristics Number of cases Percentage 

Size of pleural effusion (n=56)   
Small 25 44.64% 

Moderate 21 37.50% 
Large 10 17.86% 

CT thorax findings (n=39)   
Pleural nodularity 17 43.59% 

Lung mass 15 38.46% 
Mediastinal lymphadenopathy 10 25.64% 

Pleural fluid loculations 8 20.51% 
 

DISCUSSION  
The role of detailed history, proper clinical examination 
and appropriate investigations, including computed 
tomography (CT) of chest and pleural biopsy, in an attempt 
to establish the correct cause of pleural effusion cannot be 
overemphasised.6 

The Light criteria7 for differentiating a transudate from an 
exudate A pleural effusion is an exudate if at least one of 
the following criteria is met: 
– protein concentration in effusion divided by serum 
protein concentration >0.5 
– lactate dehydrogenase (LDH) concentration in effusion 
>200 IU 
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– LDH concentration in effusion divided by serum LDH 
concentration >0.6 

The clinical, biochemical and cytological 
parameters of tubercular effusion are shared by 
malignancy, both being exudates and predominantly 
lymphocytic effusions. This can pose a significant 
diagnostic dilemma. Adenosine deaminase enzyme 
activity, gamma interferon, polymerase chain reaction, 
lysozyme measurement pleural fluid tuberculous protein 
antibodies and various tumor markers like CA15-3, 
squamous cell carcinoma antigen, etc. have been used to 
differentiate TB from non TB.8,9 In study by Reddy SL et 
al.,10 male‑to‑female ratio was 1.7:1, mean age was 48.8 ± 
18.7 years. The most common presenting symptom was 
dyspnea (84%) followed by cough (80%), fever (65%), and 
chest pain (43%). The most frequent cause of pleural 
effusion was tuberculosis (38%), followed by 
parapneumonic effusion (28.5%) and malignant pleural 
effusion (22.2%). Mean ± standard deviation (SD) 
adenosine deaminase (ADA) value of the study population 
was 45.3 ± 28.1. Mean ± SD of ADA values in tuberculous, 
parapneumonic, and malignant pleural effusion was 54.5 ± 
16.8, 65.2 ± 30.7, and 18.2 ± 11.0, respectively. Mehta AA 
et al.,11 studied 122 cases of exudative pleural effusion, 
there were 49 (40.1%), 36 (29.5%) and 33 (27%) cases of 
TB, malignancy and para pneumonic effusion respectively, 
whereas 4 (3.3%) cases remained undiagnosed. Pleural 
fluid ADA >40U/l yielded 85.7% sensitivity, 80.8% 
specificity, 75% positive predictive value and 89.5% 
negative predictive value. Pleural fluid ADA remains 
useful in diagnosing tuberculosis pleural effusion. In study 
by Desai VK,12 there were 67 males and 33 females. The 
mean age was 41.6±15.74. The majority were tubercular in 
origin (67%),13%,8%,3%and 6% were malignant 
effusions, Synpneumonic effusion, pancreatic effusions 
and empyema respectively. Diagnosis was not established 
in 3% of effusions. Massive effusions were seen in 53.8% 
of malignant effusions and 33.3% of empyema. Most 
effusions had a total cell count between 1000 to 5000 cells 
/mm3.Lymphocyte predominant effusions were seen in 
84.6% and 89.6% of malignant and tubercular effusions. 
61.5% of malignant effusions had a positive cytology. 
Tubercular effusion had a pleural fluid ADA more than 40 
IU/L. 92.3% of malignant effusion had pleural fluid ADA 
less than 30IU. Merlin Thomas et al., 13 studied 407 
patients, who underwent diagnostic medical thoracoscopy 
for exudative pleural effusions. Tuberculosis was the most 
common etiology of exudative pleural effusions (84.5%). 
Around 85% of patients were young males (mean age of 
33 ± 12.1 years). The diagnostic yield of medical 
thoracoscopy for tuberculous pleural effusion was 91.4%. 
Malignant pleural effusions accounted for 5.2% of cases. 
Minor bleeding occurred in 1.2% of cases with no 

procedure-related mortality observed. Pleural biopsy 
should be done in patients with negative pleural fluid 
cytology. Thoracoscopy should be done if all the other 
investigative modalities fail to yield a confirmatory result. 
Thoracoscopy has been the procedure of choice in various 
chest diseases such as undiagnosed pleural effusions; and 
recurrent, post-traumatic, or complicated spontaneous 
pneumothorax; it is also especially indicated for accurate 
staging of lung cancer with pleural spread and for primary 
pleural malignancies.14 Thoracoscopy allows visualization 
of the pleural cavity, including the diaphragmatic, visceral 
pleura, and the lung. The procedure not only gives 
information on the extent of the disease itself but also 
allows adequate tissue biopsy sampling, which helps in 
distinguishing between viable tumors and other lesions 
such as fibrotic reaction.15 Management of exudative 
effusion depends on the underlying etiology of the 
effusion.16 Malignant effusions are usually drained to 
palliate symptoms and may require pleurodesis to prevent 
recurrence. Pleural biopsy is recommended for evaluation 
and exclusion of various etiologies, such as tuberculosis or 
malignant disease. Percutaneous closed pleural biopsy is 
easiest to perform, the least expensive, with minimal 
complications, and should be used routinely. Empyema 
need to be treated with appropriate antibiotics and 
intercostal drainage. Surgery may be needed in selected 
cases where drainage procedure fails to produce 
improvement or to restore lung function and for closure of 
bronchopleural fistula.  
 
CONCLUSION  
Among patients of exudative pleural effusion male gender, 
right sided effusion, tuberculosis, straw coloured pleural 
fluid, raised TLC were common findings. Knowledge of 
the etiological pattern of exudative pleural effusion helps 
physicians to plan diagnostic tests, and to provide 
appropriate treatment to reduce mortality and morbidity 
rates resulting from PE complications. 
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