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ABSTRACT 
Background: Pleural effusion (PE) have varied 

pathological processes and etiological diseases 

prevalence. We aim to study clinicoetiological 

analysis of PE in its radiological, biochemical, 

cytological and bacteriological correlation in 

different diseases prevalence in our setup. 

Methods: A total of 100 patients with PE were 

studied over a period of one year in a Regional 

Hospital in collaboration with a tertiary care 

hospital catering rural and urban population. 

Thoracocentesis was performed with standard 

technique and pleural fluid thus obtained was 

appropriately evaluated and analysed statistically.  

Results: Patients of PE with age-range from 19 to 

78 years were found mostly in younger age group 

of 20 -40 years (59%), more in males (66%) vs 

females (34%). Modified Light’s criteria was 

satisfied in 81(81%) patients of PE to classify them 

as exudative and remaining 19(19%) as 

transudative. Tuberculosis (56%) was found the 

most common cause  and dyspnoea (76%) the most 

common symptom of PE. 

Conclusion: Tuberculosis was found the most 

common cause of PE, therefore, all the patients 

with PE are recommended to be evaluated 

meticulously for tuberculosis for early case 

detection and treatment, hence prevention of the 

disease incidence and prevalence. 

Keywords:Adenosine deaminase, Exudative, 

Parapneumonic, Pleural effusion, Transudative, 

Tuberculosis. 

      

I. INTRODUCTION 
Pleural effusion (PE) refers to excessive 

and abnormal accumulation of fluid in the pleural 

space. It is accompanied by wide variety of 

diseases of lungs, pleura and other systemic 

pathologies. Chest physicians report around 4% of 

all the cases in out patients clinics alone.
1
 India 

exhibits high incidence of tuberculosis (TB)  which 

forms the most common cause of PE.
2
 Accurate 

etiological diagnosis is very important for effective 

management of PE.  It often poses a diagnostic 

dilemma, as no cause may be found in about 19% 

of cases.
3
 With clinical, biochemical and 

cytological evaluation, an etiological diagnosis can 

be established in approximately 75% of patients.
4
 

Pleural space lies between parietal pleura, 

outer layer of loose connective tissue and visceral 

pleura, inner layer of thick connective tissue 

containing blood vessels, lymphatics and 

mesothelial cells.
5
 Fluid that enters the pleural 

space originates in the pleural capillaries, 

interstitial spaces of the lungs, intrathoracic blood 

vessels and lymphatics or peritoneal cavity. 

Movement of fluid between pleural surface and 

capillaries is governed by Starling’s law of 

transcapillary exchange.
1
 Pleural fluid enters the 

pleural space from interstitial space of the lungs 

either by high pressure or high permeability of 

capillaries.Pulmonary edema can lead to 

accumulation of the pleural fluid in this manner.
6 

Pleural fluid formation takes place because of 

increased formation or decreased absorption or 

both.
7 

 

It is necessary to separate pleural fluid 

into transudative and exudative, as extensive 

diagnostic workup is required to delineate the cause 

for exudative PE. For many years, protein levels > 

3gm% in pleural fluid were used to separate 

exudates from transudates which alone leads to 

misclassification of 10% of PE. In 1972, Richard 

W. Light added lactic acid dehydrogenase (LDH) 

levels in both serum and pleural fluid which 

correctly classifies 99% of PE into exudates and 

transudates.
8 

Pleural fluid protein to serum protein 

ratio >0.5, to LDH ratio > 0.6 and pleural fluid 

LDH > two third of upper limit of normal for 

serum LDH meet the criteria for exudative PE. In 



 

     

International Journal Dental and Medical Sciences Research 

Volume 3, Issue 6, Nov-Dec 2021 pp 685-695 www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

 

DOI: 10.35629/5252-0306685695           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 686 

recent years, tests have been proposed for PE to 

differentiate transudates from exudates; cholesterol 

greater than 60 mg% is used for the differentiation. 
9,10 

Romero et al
11

, in a study found Light’s criteria 

superior to serum effusion albumin gradient, the 

effusion cholesterol or pleural fluid and serum 

bilirubin gradient. Light’s criteria with a sensitivity 

of 98% and a specificity of 77% for exudates, 

showed best accuracy (95.2%). Modified Light’s 

criteria classify 98% exudates and 77% transudates 

correctly. Infectious, neoplastic, gastrointestinal 

and connective tissue disorders (CTD) are the main 

etiological causes for exudative PE, whereas heart 

failure, cirrhosis of liver, nephrotic syndrome and 

constrictive pericarditis are the main etiological 

causes for transudative PE. Initial evaluation of PE 

includes meticulous history and complete physical 

examination. Dyspnea, cough, pleuritic chest pain, 

dullness on percussion, absent tactile fremitus, 

decreased breath sounds and absence of vocal 

transmission are the main clinical features of PE. 

Erect chest X-ray is more evident of PE in > 250 -

600 ml, lateral decubitus is sensitive in lesser 

volume and supine film is least sensitive.
12,13  

Ultrasound (USG) of thorax detects PE amount as 

small 3-5 ml than X-ray detecting the fluid > 50ml. 

USG thorax can be used for minimal fluid 

assessment, thoracocentesis guidance,diagnosis and 

management. 
14

 Computed tomography (CT) of 

chest can help distinguish transudates and exudates 

and also PE and empyema.
15

Thoracocentesis 

should be performed in all patients in > 1 cm height 

of fluid on lateral decubitus, USG or CT, of 

unknown origin.
16

 Pleural fluid analysis includes 

appreciation of appearance of fluid.
17

Transudates 

have white blood cell (WBC) counts below 1000 

mm
3
and most exudates have counts above 

1000mm
3
. WBC counts > 10,000 mm

3
, most 

commonly occurs in parapneumonic, 

pancreatitis,TBand Dressler’s syndrome.
18,19

 In 

differential cell counts neutrophils predominate in 

acute inflammatory response with characteristic 

degeneration in pleural infection whereas 

lymphocytes predominate in PE in malignant 

diseases, TB and post coronary bypass graft.
18,20

 In 

biochemical measurement proteins differentiate 

exudates from transudates but may not fulfill the 

Light’s criteria in parapneumonic and malignant 

effusion where LDH has a better discriminatory 

value.
21,22

LDH, a reliable indicator of inflammation 

is used to separate transudate from exudate.
23 

Low 

glucose (<60mg%) levels suggest parapneumonic, 

malignant, TB effusion and Rheumatoid 

disease.
24

Empyema is the presence of pus in the 

pleural cavity, where pleural fluid glucose < 

40mg%, PH<7.0, positive gram staining and 

culture and LDH> three times of upper limit for 

serum LDH indicate bad prognostic sign.
25

TB is 

the commonest cause of PE and should be 

considered in differential diagnosis of all patients 

with exudative PE.
2,26,27

 Characteristically, TB 

effusion have proteins > 5gm% and adenosine 

deaminase (ADA) levels >70 IU/L with sensitivity 

of 99% and specificity of 98% at 37 IU/L cut off 

value, and lymphocyte to neutrophil ratio (L:N) 

>0.75.  

ADA are chiefly present in T-lymphocytes 

and the activity of ADA is found high where 

cellular activity is stimulated. ADA2 chiefly found 

in monocytes contributes approximately 20% of 

total ADA activity.
28

 Malignant pleural effusion is 

exudative and revealed malignant cells in PE where 

the patients fall into stage IV diseases.
29,30

Pleural 

biopsy is indicated in malignant PE if cytology is 

negative and thoracoscopy is not available.
31

 PE 

develops with increased incidence in rheumatoid 

arthritis, systemic lupus erythematosus and other 

CTDs.
32,33

The incidenceof PE in Acquired Immune 

Deficiency Syndrome (AIDS) is 14.6% with 

different causes including opportunistic organisms 

and fungal infections leading to PE.
34,35

 PE in 

AIDS is commonly associated with pulmonary TB. 

Viruses and atypical organisms may lead to 

development of moderate to large PE. Other 

diagnostics tests including flowcytometry, tumor 

markers, immunohistochemical and 

carcinoembryonic antigen (CEA) can be done in 

PE for specific diagnosis. Cartridge based nucleic 

acid amplification test (CBNAAT) or Gene-X-pert 

based polymerase chain reaction (PCR) assay can 

be done in PE for resistant TB.  

 

II. MATERIALS AND METHODS 
This cross-sectional, descriptive analytical study 

was conducted on patients of department of 

General 

Medicine at Regional Hospital Solan in 

collaboration with Indira Gandhi Medical College 

and Hospital Shimla, Himachal Pradesh in a hilly 

northern part of India. 

Study Design: Cross-sectional, descriptive 

analytical study. 

Study Duration: July 2018 to June 2019. 

Study Location and Subjects selection: Outdoor 

and admitted patients registered at Regional 

Hospital Solan catering rural and urban areas. 

Sample size:  100 patients. 

Sample size calculation: The study population was 

drawn using population size of Solan of 5,80,000 

persons. Percentage frequency of tubercular pleural 

effusion was estimated, 62% ± 10% according to 

Parikh et al.
36

 We assumed the confidence limits of 
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10% and confidence level of 95%. The sample size 

actually estimated for this study was 91+10% using 

open epidemiological calculator version 3.01. We 

planned to include 100 patients. 

 

Inclusion criteria 

1. Patients, aged 18 years and above of both 

sexes with pleural effusion diagnosed 

clinically and radiographically and   

2. Patients undergoing thoracocentesis, yielding 

minimal amount of fluid enough to carry out 

all tests for analysis were included in the study. 

Exclusion criteria 

1. Patients, aged <18 years, non consenting and 

seriously ill and 

2. Patients with non-aspirable pleural fluid 

quantity estimated clinically or 

radiographically, were excluded from the 

study. 

 

Procedure methodology  

After taking approval from Institutional 

ethics committee, the patients were thoroughly 

evaluated for symptomology and laboratory 

investigations, and assessed for pleural effusion 

size clinically and radiographically (chest 

radiograph postero-anterior view or 

ultrasonography or CT of chest) and leveled 

broadly as mild (<one third), moderate (one third to 

two third) and massive (more than two third) on the 

basis of opacification of hemithorax. After taking 

informed consent, a diagnostic (therapeutic where 

indicated) thoracocentesis was then performed on 

all patients under aseptic conditions.Patients were 

positioned as recommended by R.W. Light
1
 where 

the patient sits by the side of the bed with arms and 

head resting on one or more pillows on a bed side 

table with a  foot stool placed below for foot rest 

and with the side containing the fluid towards the 

foot of the bed. Thoracocentesis was performed in 

the midaxillary line one interspace below the dull 

tactile fremitus or confirming the exact location 

radiographically in case of minimal fluid , 

necessitating  ultrasound guided aspiration of fluid 

as well . The ideal interspace was selected 7
th

, 8
th

 or 

9
th

in midaxillary line or midway between posterior 

axillary and midline.3-way stopcock and 22 gauge 

needle were used for aspiration of pleural fluid and 

Abram´s needle for pleural biopsy, where 

indicated.Pleural fluid aspirated was sent 

appropriately for biochemical, cytological and 

bacteriological analysis. 

 

Statistical analysis 

Data of all patients were collected, entered 

into Microsoft excel spreadsheet and transferred to 

Epi info 7.1 software for statistical analysis. 

Continuous variables were expressed as means and 

standard deviations while categorical variables as 

proportions, percentage and 95% confidence 

interval (CI). Chi – square test (χ
2
)for comparison 

of categorial variables and Student’s ´t´ test for 

comparison of means were used. For association, p 

value < 0.05 was considered as statistically 

significant.  

 

III. RESULTS 
A total of 100 patients with PE attending outdoor 

and admitted in General Medicine department were 

studied over a period of one year for pleural fluid 

analysis. The patients ages ranged from 19 to 78 

years with  

 

Table 1: Age and sex distribution of patients. 

Age (years) No. of patients 

          No (%) 

Males 

No (%) 

Females 

No(%) 

18-20 5 (5%) 3 (3%) 2 (2%) 

21-30 25 (25%) 18 (18%) 7 (7%) 

31-40 24 (24%) 15 (15%) 9 (9%) 

41-50 14 (14%) 9 (9%) 5 (5%) 

51-60 17 (17%) 11 (11%) 6 (6%) 

61-70 13 (13%) 9 (9%) 4 (4%) 

71-80 2 (2%) 1 (1%) 1 (1%) 

Total 100 (100%) 66(66%) 34(34%) 

 

maximum 59 (59%) patients in middle age 

group between 20-40 years as compared to 

46(46%) patients above 40 years. There were a 

total of 66 (66%) males and 34 (34%) females with 

male to female ratio of 1.9:1 (Table1). Maximum 

patients haled from rural (83%) than urban (17%) 

area. 
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Figure 1: Frequency of symptoms in pleural effusion 

 

Dyspnea (76%) was the most common 

symptom followed by cough (58%), fever (50%) 

and pleuritic chest pain (49%) in decreasing order 

(Figure 1). Diminished breath sound (82%) and 

reduced vocal resonance (70%) were the most 

sensitive examination maneuvers followed by 

reduced tactile fremitus (68%),asymmetric chest 

expansion (62%) and crackles (58%) on 

auscultation in decreasing order of sensitivity 

(Table 2). 

 

Table 2: Sensitivity of physical examination maneuvers in pleural effusion. 

Examination maneuvers 

 

Pleural effusion 
 

Sensitivity 

 

Positive 

likelihood ratio 

(95% CI) 
Suggestive 

Non-

suggestive 

Asymmetric chest 

expansion 
62 38 62 0.62 

Dullness on percussion 54 46 54 0.54 

Crackles 58 42 58 0.58 

Diminished breath sounds 82 18 82 0.82 

Pleural rub 2 98 2 0.02 

Reduced tactile fremitus 68 32 68 0.68 

Reduced vocal resonance 70 30 70 0.70 

 

PE in the present study revealed varied 

etiology.Most of the effusions were tubercular 

(56%) followed by parapneumonic (16%) and CCF 

(12%), hepatic hydrothorax(7%), empyema(4%), 

malignancy(3%) and CTD(2%) in decreasing 

frequency of occurrence of PE(Table 3). In all, 

there were a total of 81(81%) patients of exudative 

and 19 (19%) patients of transudative PE. 51(51%) 

patients had moderate, 32 (32%) patients mild and 

17 (17%) patients had massive PE. 

 

Table 3: Etiology of pleural effusion 

Diagnosis No. of cases Percentage (%) 

Tubercular 56 56% 

Parapneumonic 16 16% 

Congestive cardiac 

failure 
12 12% 

76
(76%)

58
(58%) 50

(50%)
49

(49%) 43
(43%)

42
(42%)

24
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22
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Hepatic hydrothorax 7 7% 

Empyema 4 4% 

Malignancy 3 3% 

Connective tissue 

disorders 
2 2% 

Total 100 100% 

 

Most of exudative tubercular and 

parapneumonic PE had moderate amount (38% and 

9%) followed by mild amount (10% and 6%) and 

massive amount (8% and 1%) respectively.Of all 

cases 47% patients of TB had clear or straw 

colored PE,7% patients had turbid and only 2% 

patients had hemorrhagic PE. All the patients of 

empyema had turbid (3%) and hemorrhagic (1%) 

PE.All the patients of malignancy and CTD had 

clear or straw colored PE (Figure 2). 

 

 
Figure 2: Appearance of pleural fluid. CCF, Congestive cardiac failure; CTD, Connective tissue disorders. 

 

Maximum patients of tubercular and 

parapneumonic PE had proteins >3gm%; 

53(94.6%) and 15(93.8%) respectively.All the 

patients 4(100%) with empyema had pleural fluid 

proteins> 3gm%.Most of the patients of PE in CCF 

and hepatic hydrothorax had pleural fluid proteins 

< 3gm%; 10 (83.3%) and 5(71.4%) respectively 

(Figure 3). 
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Figure3: Pleural fluid proteins. CCF, Congestive cardiac failure; CTD, Connective tissue disorders. 

 

Pleural fluid LDH in TB and 

parapneumonic PE > 200 IU/L had frequency of 

48% and 14% and < 200 IU/Lhad frequency of 8% 

and 2% respectively.Most of cases of PE in CCF 

and hepatic hydrothorax had LDH < 200 IU/L in 11 

(11%) and 4 (4%) patients respectively.All the 4 

(4%) patients with empyema had pleural fluid LDH 

> 200 IU/L (Figure 4). 

 

 
Figure 4: Pleural fluid lactate dehydrogenase(LDH). CCF, Congestive cardiac failure; CTD, Connective 

tissue disorders. 

 

Most of the patients with TB 44(44%), 

parapneumonic and  CCF 9(9%) each, and hepatic 

hydrothorax 6(6%) had pleural fluid glucose levels 

between 60-120mg%. 12(12%) patients in TB and 

7(7%) patients in parapneumonic PE had glucose 

levels< 60mg%.All the 4 (4%) patients in 

empyema had blood glucose level <60mg% (Figure 

5). 
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Figure 5: Pleural fluid glucose. CCF, Congestive cardiac failure; CTD, Connective tissue disorders. 

 

44 (44%) patients in TB had pleural fluid 

ADA levels between 60-200 IU/L and 4 (4%) 

patients had > 200 IU/L. 7(7%) patients in each 

parapneumonic and CCF had ADA levels >200 

IU/L. All the patients of empyema and CTD 

effusion had ADA levels < 60 IU/L (Figure 6). 

 

 
Figure 6: Pleural fluid Adenosine deaminase(ADA). CCF, Congestive cardiac failure; CTD, Connective 

tissue disorders. 

 

40 (40%) patients in tubercular PE had 

WBC counts > 1000 mm
3
, 14 (14%) patients, 

between 250-1000 mm
3
 and 2 (2%) patients had < 

250 mm
3
.All the patients of CCF and 

parapneumonic PE had WBC counts between 250 

mm
3
- 1000 mm

3
 and > 1000 mm

3
. All the 4 (4%) 

patients with empyema had WBC counts>1000 

mm
3
.Tubercular PE revealed lymphocytic 

predominance whereas parapneumonic PE and 

empyema revealed neutrophilic 

predominance(Table 4). 

 

 

 

12
7

3 1
4

0 0

44

9 9
6

0
3 2

0
5

10
15
20
25
30
35
40
45
50

N
o

. o
f 

ca
se

s

Pleural fluid glucose levels (mg/dl)

<60

60 to 200

4
7 7

3
0 1 0

44

4 3 3
0 0 0

8
5

2 1
4 2 2

0
5

10
15
20
25
30
35
40
45
50

A
D

A
 le

ve
ls

Diagnosis

Pleural fluid ADA levels 

>200

60 to 200

<60



 

     

International Journal Dental and Medical Sciences Research 

Volume 3, Issue 6, Nov-Dec 2021 pp 685-695 www.ijdmsrjournal.com ISSN: 2582-6018 

                                       

 

 

 

DOI: 10.35629/5252-0306685695           |Impact Factorvalue 6.18| ISO 9001: 2008 Certified Journal     Page 692 

Table 4: White blood cell(WBC) counts in pleural effusion. 

 Pleural fluid WBC_(x10
3
/dl) 

Diagnosis 0-250 250-1000 >1000 

Tubercular 2(2%) 14(14%) 40(40%) 

Parapneumonic 0(0%) 6(6%) 10(10%) 

Congestive cardiac failure 0(0%) 9(9%) 3(3%) 

Hepatic hydrothorax 1(1%) 2(2%) 4(4%) 

Empyema 0(0%) 0(0%) 4(4%) 

Malignancy 0(0%) 1(1%) 2(2%) 

Connective tissue disorders 0(0%) 0(0%) 2(2%) 

Total 3(3%) 32(32%) 65(65%) 

 

81 (81%) cases of PE satisfied the 

modified Light’s criteria and were grouped as 

exudative PE whereas remaining 19 (19%) were 

classified as transudative PE. Means and Standard 

deviation of the pleural fluid parameters were 

calculated for comparison by P value and ‘t’ score. 

All the parameters except pleural fluid glucose 

have been found to have statistically significance 

difference between transudates and exudates (Table 

5). 

 

Table 5:consolidated parameters –statistical analysis. 

Parameter Transudate Exudate T score P value 

Mean Stdev Mean Stdev 

Pleural proteins 1.16 0.29 4.79 0.78 20.09 <0.001* 

Pf/sr.protein 

ratio 

0.61 0.07 0.38 0.06 14.94 <0.002* 

Serum protein 1.93 0.58 13.09 3.04 15.87 <0.003* 

Pleural fluid 

LDH 

52.89 24.33 384.46 200.04 7.18 <0.004* 

Pf/sr. LDH ratio 0.66 0.05 0.49 0.06 14.04 <0.005* 

Serum LDH 34.89 15.84 188.77 104.72 6.38 <0.006* 

Pf glucose 120.53 53.58 107.93 52.82 0.98 0.33 

Pf ADA 241.74 113.08 103.94 108.97 4.97 <0.008* 

WBC count 915.79 544.12 1432.35 714.17 2.96 <0.009* 

*Significant; Pf/sr., Pleural fluid to serum; LDH, Lactate dehydrogenase; ADA, Adenosine deaminase; St dev, 

standard deviation. 

 

Out of total 56 patients of tubercular PE, 

CBNAAT was positive in 43 (77%) patients and 

negative in 13 (23%) patients. The patients of 

pleural effusion in the study revealed clinic-

etiological, radiological, biochemical, cytological 

and bacteriological correlations. None of the 

patients had pleural biopsy and bronchoscopy done.   

 

IV. DISCUSSION 
The present study was conducted over a 

period of one year recruiting 100 patients of PE in 

a Regional Hospital, Solan in collaboration with 

Indira Gandhi Medical College Shimla a tertiary 

care hospital in the state of Himachal Pradesh, 

catering both urban and rural area patients in a hill 

station in north India. TB has high prevalence in 

India, the most common cause of PE reported was 

tubercular followed by malignancy.
36,37

 Therefore, 

we aimed to analyse the PE to find the aetiological 

cause of it to know the disease prevalence in our 

setup. In this study, the patients revealed the age-

range from 19 to 78 years, and PE frequency of 

59%, mostly in the age group between 20-40 years, 

more in males (66%) than females (34%) with male 

to female ratio of 1.9:1. These observations were 

similar to the studies from India, by Parikh et al
36

 

who studied 100 patients and reported PE in mostly 

in younger age group of 31-40 years (36%) and 40-

50 years (28%) with a total (60%) of all 

patients,more common in males (68%) vs females 

(32%), and Gupta et al
37

 who in a study of 1000 

patients with age range (18-70 years) of PE from 
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north India reported most of cases (54%) in age 

group of 18-40 years, more in males (75%) vs 

female (25%). In the present study dyspnoea (76%) 

was the most common symptom followed by cough 

(58%), fever (50%) and pleuritic chest pain (49%). 

Parikh et al
36

 reported chest pain (72%) the most 

common symptom followed by fever (62%), cough 

(61%), and dyspnoea (58%). In the present study, 

the physical examination maneuver with most 

sensitivity and positive likelihood ratio was 

diminished breath sounds (82%) followed by 

reduced vocal resonance (70%), reduced tactile 

fremitus (68%) and asymmetric chest expansion 

(62%) in predicting the case of PE. The findings of 

this study were similar to the findings of the study 

by Kalantri et al
38

 who reported diminished breath 

sounds (88%) the most sensitive predictor of PE 

followed by reduced vocal resonance (76%) and 

asymmetric chest expansion (74%).In the present 

study, 78% of PE were clear or straw coloured, 

15% turbid and 7% were haemorrhagic. 47% 

patients in tubercular PE had clear or straw 

coloured and 2% had haemorrhagic pleural fluid 

(Figure 2). In a similar study done by Khamar et 

al
39

, 74% of the cases had clear or straw coloured 

pleural fluid followed by  haemorrhagic (16%) and 

turbid (10%). Most of the cases in our study were 

of moderate sized PE (51%) and 17% were 

massive, consistent with the findings of other 

studies.
36-38 

In the present study, 81(81%) cases of PE 

satisfied the modified Light’s criteria and were 

classified as exudative and the remaining 19(19%) 

as transudative as compared to a study of a 1000 

patients by Gupta et al 
37

 where 89.8% cases of PE 

were exudative and 10.2% cases were transudative. 

Most of the effusions in our study, were of 

tubercular (56%) followed by parapneumonic 

(16%) and CCF (12%) whereas malignant PE was 

reported only in 3% cases (Table3). These findings 

closely matched the findings of the studies from 

India, by Parikh et al
36

 who reported 62% cases of 

tubercular, 10% cases of parapneumonic and 5% 

cases of CCF, and by Gupta et al
37

 who reported 

69.5% cases of tubercular and 16% cases of 

malignant PE. However, the study of 3,000 

thoracocentesis done by Porcel et al
40

 in Spain, 

reported malignancy (27%) the most common 

etiology in causing PE followed by CCF (21%), 

parapneumonic (19%) and tubercular (9%)which 

revealed  the diseases prevalence there. The 

biochemical parameters, proteins, LDH, glucose 

and ADA differentiated the exudative and 

transudative pleural fluid and correlated with 

etiological causes of PE as also reported by several 

other studies.
36-40

 Similarly, exudative PE, in 

tubercular and parapneumonic PE revealed WBC 

counts with lymphocytic and neutrophilic 

predominance respectively. Consolidated 

parameters (Table 5) revealed strong statistical 

significance in PE analysis. Our study revealed 

clinico-etiological, biochemical, cytological, 

bacteriological, and radiological correlations of PE, 

defining the diseases prevalence. 
 

V. CONCLUSION 
Most of the PE was exudative and TB was 

the commonest cause of PE, found mainly in the 

patients from rural than urban area. TB is the most 

prevalent disease in India, therefore, all the patients 

with PE should be meticulously investigated for TB 

for early case detection and treatment, hence 

prevention of incidence and prevalence of TB. 
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