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ABSTRACT

Introduction:

In the present study of 100 patients with Pleural Effusion admitted in

Department of Medicine, KLES Dr. Prabhakar Kore Hospital and Medical

Research Centre in the study period from January 2017 to December 2017 was

undertaken to find the aetiology of Pleural Effusion.

Materials and Methods:

All Patients admitted to wards of Department of General Medicine,

KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, Belagavi with

Pleural Effusion, were subjected for Pleural Fluid Analysis.

Observations and Conclusion:

The results observed on analysing the pleural fluid were majority of

patients with exudative effusions in which most of the patients were tubercular

followed by Parapneumonic effusions. In our study there was a male

preponderance with a male to female ratio of 2.125 to 1 (68 males, 32 females).

We applied Light’s criteria to find out type of effusion. Maximum number

of patients had exudative effusion of which commonest etiology was found to be

Tuberculosis in 49 Patients (49%) There was a positive correlation between

Pleural LDH and Pleural ADA, and Pleural ADA with advancing age.

Keywords:

Pleural Effusion, Light’s Criteria
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INTRODUCTION

Accumulation of fluid in the pleural cavity is known as pleural effusion and

also sometimes referred as water in the lung. Pleural cavity is the narrow space filled

with fluid between the pulmonary pleurae. The intrapleural pressure is mostly

subatmospheric, and it varies at different levels of the pleural cavity1. Pleural effusion

is a common clinical condition which is more often a manifestation of various

primary or secondary disorders.

The estimated prevalence of pleural effusion is 320 cases per 100,000 people

in industrialized countries, with a distribution of etiologies related to the prevalence of

underlying diseases2. Leading cause of pleural effusion in the US is CHF, with an

estimated incidence of 500,000 followed by Pneumonia is second with an incidence

of 300,0003. In Southwest Nigeria, pleural diseases accounted for 7.7% of respiratory

morbidity with the majority between the ages of 15 and 44 years4. Substantial pleural

effusion is more often reported as the result of malignant disease in 67% of cases,

most commonly lung or breast carcinoma5. Approximately 40% of the hospitalized

patients with pneumonia have an associated parapneumonic effusion6. Pulmonary

embolus, viral disease, coronary artery bypass surgery, and cirrhosis are also common

causes of effusion. Small pleural effusions are present in up to 40% of patients with

pulmonary embolism. Of all patients with cirrhosis, 5% have an associated pleural

effusion7. Additional to all the causes, TB is also an important cause, especially in the

low and middle income countries. Previous studies have reported associations

between mortality and pleural effusion in few specified populations. Bilateral pleural

effusions were identified as the strongest independent predictors of mortality for

patients who were admitted with community acquired pneumonia (CAP)8. Shaw P et
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al., have reported that half of all patients with metastatic malignancies develop pleural

effusions9.

Causes actually vary with age groups, among adult’ sheart failure,

malignancy, pneumonia, tuberculosis, and pulmonary embolism, whereas pneumonia

is the leading etiology among children across the globe3. Accumulation of pleural

fluid might not be due to specific disease, but rather due to presence of various

underlying causes.

Clinical presentation of pleural effusion is generally dependent on the quantity

of the fluid present and majority of the patients have no typical symptoms at the time

of diagnosis. Most commonly reported symptoms include pleuritic dyspnea, chest

pain and on productive cough. The chest painduring pleural effusion is usually due to

inflammation of the pleura which is caused due to friction between the surfaces10.

The history and physical examination are critical in guiding the evaluation of pleural

effusion. Taking a careful history and conducting a complete physical examination

would yield information not only about the presence of the pleural effusion but also

about its underlying cause. Chest radiographs are usually sufficient to confirm the

effusion, but ultrasound or computed tomography (CT) scans are absolute techniques

for detecting small effusions and for differentiating pleural fluid from pleural

thickening.

Pleural fluid analysis is considered to be an important aspect in the diagnosis,

as the effusions might be transudates or exudates based, which would be help in

assessing the physiology of the formation. Exudates occur due to alterations in the

factors which are important role in pleural fluid accumulation. Measurement of

protein content of pleural effusion is essential in distinguishing between transudate

and exudate11. Exudates are usually differentiated from transudates based on the
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Light`s criteria. Other diagnostic procedures like bronchoscopy, percutaneous biopsy

and thoracoscopy are frequently used.

Managament of pleura effusion majorly involves, draining of the excess

accumulated fluid, surgical and therapeutic management and pleurodesis. Treatment

of the underlying cause is always beneficial in treating most of the transudative

effusions. Through the present longitudinal study, an attempt is made to assess the

clinical and etiological features of pleural effusion.
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AIMS AND OBJECTIVES

 To assess the clinical and etiological profile of patients presenting with pleural

effusion to a tertiary care teaching hospital

 Clinical Study and Etiology of Patients with Pleural Effusion at KLES

Dr. Prabhakar Kore Hospital and Medical Research Centre.
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REVIEW OF LITERATURE:

Anatomy and physiological role of pleura

The thoracic cavity is divided into right pleural cavity, mediastinum and left

pleural cavity. The pleural cavity is the space lined by a serous membrane called the

pleural membrane. The membrane covers both the lungs and the thoracic wall and the

space between the two membranes is the pleural cavity. The pleura cavity is filled

with the pleural fluid which is acts as a lubricant between the layers. Membrane

which is attached to the lobes of lungs is called as visceral pleura and the membrane

covering wall of the outer cavity is called as parietal pleura.

Fig: Anatomy of the pleural cavity

The visceral pleura receives its blood supply from both bronchial and

pulmonary artery branches, whereas the parietal pleura is supplied by the systemic

circulation only. The visceral pleura is drained by the pulmonary veins, and the

parietal pleura is drained by intercostal and bronchial veins. Lymphatic drainage of

the visceral pleura is toward the hilar nodes, and that of the parietal pleura is toward

the mediastinal glands11.
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The pleural cavity plays an important role in optimal functioning of the lungs

especially during heavy breathing. It transmits movements of the chest wall to the

lungs. Chest wall transmits pressures to the visceral pleural surface and to the lungs12,

13. The visceral pleura receives its blood supply from the bronchial circulation and the

parietal pleura receives its blood supply from the intercostal arteries.

Common etiologies of pleural effusion

Infective conditions

Anie, Y et al14., have carried out a study, with an objective to develop non-

bacteriologic methods and to assess their potential utilities for the rapid diagnosis. A

total of one hundred forty patients with pleural effusion were investigated for

tuberculous etiology by bacteriologic methods. Mycobacterium tuberculosis in the

pleural fluid specimens was isolated in 11 patients. Estimation of TBGL antigen by

ELISA showed 100% specificity and overall 85.5% sensitivity. Immunocytochemistry

could be applied only in those samples with adequate number of macrophages. PCR

carried sensitivity and specificity of 87% and 93%, respectively. From the results,

authors have stated that. Estimation of TBGL antigen in pleural fluid specimens by

ELISA has a definite role in establishing tuberculous etiology, particularly in those

patients in whom bacteriologic methods did not demonstrate M. tuberculosis.

To determine the morbidity and mortality related to respiratory diseases

among adults attending a tertiary-care hospital in Nigeria, Desalu OO et al4., carried

out a retrospective study among183 adult patients diagnosed with respiratory diseases.

Results showed that, pulmonary TB, asthma, pneumonia and pleural pathologies to be

the most common in women, whereas COPD was more common in men. The most

common comorbidity was HIV infection. Mortality was higher in women and in the
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25-44 year age bracket. From the findings, authors have come to a conclusion that,

pulmonary TB, asthma and pneumonia were the leading causes of respiratory disease-

related morbidity.

Tumors Malignant conditions

Agrawal A et al15., through their study, have made an attempt to find out the

incidence of malignant pleural effusion, its aetiology and clinical course in patients

attending a tertiary care teaching hospital. A total of 308 patients were included in this

study. The major primary cancers were found to be, lung cancer (135), lymphoma

(40), breast cancer (36), female genital tract (30) gastrointestinal (21), and others (8).

The yields of pleural fluid cytology, blind pleural biopsy, CT/USG guided pleural

biopsy and thoracoscopy were 60%, 49%, 76% and 91% respectively. Authors have

concluded that, malignant pleural effusion is a commonly misdiagnosed medical

entity and lung cancer is the commonest cause. Even after all the interventional

measures, in about 15% of the cases, primary remains undiagnosed.

Pleural effusions are rarely associated with PCM and most often signify a

concurrent disease process. Malignant myelomatous pleural effusions are even more

unusual and carry a poor prognosis. Babu KA  et al16., have reported a unique case of

unsuspected PCM with thoracic involvement in the form of massive left side pleural

effusionin 48-year-old man from North East India. Pleural fluid cytology revealed

numerous atypical plasma cells. Subsequently on further workup, urine Bence Jones

protein was positive. Bone marrow aspiration and biopsy and computed tomography

of the chest and abdomen revealed features consistent with multiple myeloma.

Through this case, authors have concluded that, presence of atypical plasma cells in

the pleura may provide useful evidence for the diagnosis of PCM. Myelomatous
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pleural effusion is a rare manifestation of the disease, as by itself it indicates an

advanced stage of the disease and carries a poor prognosis.

Gadewad N, et al17., have  studied the clinical profile of100 patients presenting

with malignant pleural effusion, their cytological and histopathological features and

the efficacy of pleurodesis in preventing recurrence. Most common presenting

symptoms were breathlessness (86%) and cough (86%). All (100%) of the malignant

pleural effusions were exudative. Pleural fluid cytology was positive in 86% while

pleural biopsy was positive only in 44%. Pleural biopsy was positive only in 17% of

patients with negative cytology. Adenocarcinoma (59%) was found to be the most

common type of cytological diagnosis. Based on the study findings, authors have

concluded that,most common presenting symptoms were breathlessness and cough

and they were exudative, lymphocytic predominant with low ADA levels.

Adenocarcinoma of the lung was the most common cause of malignant pleural

effusion.

Trauma

Pleural effusion is a potential complication following blunt splenic injury.

Kulaylat AN et al18., have performed a ten-year retrospective review on children with

blunt splenic injury. Of 274 evaluable non-operatively managed pediatric blunt

splenic injures, 12 patients (4.4%) developed left-sided pleuraleffusions. Seven (58%)

of 12 patients required left-sided tube thoracostomy for worsening pleural

effusion and respiratory insufficiency.. Median length of stay was 4days for those

without and 7.5days for those with pleural effusions (p<0.001) and 6 and 8days for

those pleural effusions managed medically or with tube thoracostomy (p=0.006),

respectively. In multivariate analysis, high-grade splenic injury (IV-V) (OR 16.5,
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p=0.001) was associated with higher odds of developing a pleural effusion compared

to low-grade splenic injury (I-III).From the study findings, authors have come to a

conclusion that pleural effusion following pediatric blunt splenic injury has an

incidence of 4.4% and is associated with high-grade splenic injuries and longer

lengths of stay.

Unusual presentations

Imatinib is a tyrosine kinase inhibitor and has rarely been reported as a

potential causal factor for pleural effusion Banka R, Udwadia Z19 have presented a

case of an 88-year-old male, known case of gastrointestinal stromal tumour on

treatment with imatinib, who presented with a 2-week history of cough and dyspnea.

He was diagnosed to have a right-sided pleural effusion and thoracentesis of the fluid

revealed an exudate with low adenosine deaminase and negative cytology.

Withdrawal of the drug lead to resolution of symptoms. Through this case study,

authors have made an attempt to highlight the side effect profile of imatinib and warn

physicians regarding this potential adverse effect which may be mistaken for

metastasis or infection.

The occurrence of microfilaria in pleural fluid is rare. Chaturvedi A and

Kumar A.20, have reported a case of 74-year-old male patient, non-smoker who was

admitted to our hospital with breathlessness and chest discomfort of two weeks

duration. He had, eosinophilia and deranged renal function. X-ray chest revealed

massive left sided pleural effusion. Pleural fluid analysis revealed atypical cells and

pleural fluid cytology showed microfilaria (Wuchereria bancrofti), which were also

found on peripheral smear.
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Arora VKand Gowrinath K21, have reported a case of pleural effusion is

reported. A 60-year-old illiterate female with malaise, vague abdominal symptoms

since 7 months and dry cough with low grade intermittent fever. Chest x-ray revealed

a moderate effusion on left side. The pleural biopsy showed presence of microfilariae

suggestive of WuchereriaBancrofti. Treatment with diethyl carbamazine have yielded

excellent results. Authors have also suggested that, filarial aetiology should be

included in the differential diagnosis of idiopathic pleural effusions, especially in

endemic areas.

Sahlu Gupta et al22.,  have reported a case of late onset ovarian

hyperstimulation with bilateral pleural effusion and respiratory distress as the sole

manifestation after embryo transfer. A 21 year-old female married at the age of 18

years attended the Institute of Reproductive Medicine out patient clinic with

secondary subfertility of 2 years, irregular cycles and polycystic ovaries.

Ultrasonography (both transvaginal and transabdominal) of the abdomen and chest

showed bilateral enlarged ovaries (90 × 85 mm and 85 × 54 mm) with no fluid

collection in the pelvis. However, there was evidence of bilateral pleural effusion.

From the findings, authors have stated that, the frequency of OHSS presenting with an

isolated pleural effusion is more often underestimated. In any patient diagnosed to

have pleural effusion following controlled ovarian stimulation, OHSS should be

considered as the most likely cause.

Fine needle aspiration and biopsy forceps are the tools mostly used by

pulmonary physicians and radiologists. During these procedures pneumothorax can

occur and immediate treatment is necessary. Jaggi S et al23., in their stud have stated

that, in order to reduce the complications such as pneumothorax, every operator

should know more about anatomic structure, characteristics in the specific situation,
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skills of selected tools or methods. While choosing the right patients with suitable

instruments at the right place and time for proper operation, the operators would really

improve the positive rate and security.

Sarcoidosis is a multisystem granulomatous disease of unknown etiology.

Pleural involvement is relatively rare. Development of pleural effusion in sarcoidosis

needs to be evaluated for other causes, especially tuberculosis in endemic countries.

Sarcoid pleural effusion responds to systemic corticosteroids. Joshi S et al24, have

presented a  case of 42 year old male patient of sarcoidosis who developed massive

pleural effusion while on treatment with steroids, which was attributed to disease per

se. Sarcoidosis as a cause of massive pleural effusion has not been mentioned before

in published literature. From the case findings, authors have suggested that, pleural

effusion in all sarcoidosis patients must be appropriately confirmed with pleural

biopsies and culture studies to distinguish between pleural involvement due to sarcoid

or tuberculosis.

Subpleural and mediastinal lipomatosis are benign intrathoracic conditions

discovered on plain chest radiographs. However, diagnosis is usually made by

Computed Tomography (CT). Kaur N et al25 presented a case of both mediastinal and

pleural lipomatosis associated with use of steroids in a 58-year-old male patient

presented with complaints of breathlessness and dry cough. Initially, pleural effusion

and bilateral upper lobe patchy opacities were suspected as a cause of breathlessness

on the basis of chest x-ray findings. For which, CT scan of chest was advised.Pleural

and mediastinal lipomatosis occurring simultaneously in same patient is a rare entity

and pleural lipomatosis more often acts a mimicker of pleural effusion. Through this

case study, authors have suggested that, lipoma should be considered as one of the

common aetiologies before confirming it as a case of idiopathic effusion.
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Kumar J  et al26., have reported a case of contralateral pleural effusion

secondary to malposition of PICC line in an extremely preterm neonate .A preterm

neonate born at 27 weeks, with a birth weight of 555 g, was on continuous positive

airway pressure (CPAP) for apnoea of prematurity and initially received total

parenteral nutrition (TPN) through the umbilical venous catheter. Peripherally

inserted central catheter (PICC) was inserted in the left basilica vein on day 8 to

continue TPN. The baby developed respiratory distress with persistent hypoxia after

TPN was initiated through the PICC line. The baby required mechanical ventilation

due to worsening of respiratory distress, and chest X-ray, as well as ultrasound

conducted 12 hours, postinfusion of TPN revealed right-sided pleural effusion. On

careful observation, PICC was traced in the right lung area. The PICC line was

removed immediately and the baby improved over the next 18 hours and was

extubated to CPAP within the next 48 hours.

Kumar S et al27, have reported a rare case due to the rare manifestation in

pulmonary sarcoidosis presenting clinically as hemorrhagic pleural effusion.A 53-

year-old female bidi smoker was admitted to our department with complaints of loss

of appetite and left-sided chest pain for 5 months. On examination, the patient was

alert and well oriented. She was not in obvious distress. Her vital signs were stable.

The only significant finding on examination of the chest was reduced breath sound at

the left lower axillary area with bi basilar crept in the infrascapular area. Sarcoid

pleural effusions may resolve spontaneously or require corticosteroids for resolution.

The time of spontaneous resolution is variable, but most resolve in 1-3 months. In the

present case, corticosteroid therapy resulted in marked improvement of the pleurisy as

well as the parenchymal infiltrates
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Light RW6., have stated in their study that, The mortality rate in patients with a

parapneumonic effusion is higher than that in patients with pneumonia without a

parapneumonic effusion. Parapneumonic effusions occur in 20 to 40% of patients who are

hospitalized with pneumonia.  Some of the excess mortality is due to mismanagement of the

parapneumonic effusion. If the fluid cannot be removed with a therapeutic thoracentesis, a

chest tube should be inserted and consideration be given to the intrapleural instillation of

fibrinolytics. If the loculated effusion persists, the patient should be subjected to video-

assisted thoracoscopic surgery, and if the lung cannot be expanded with this procedure, a full

thoracotomy with decortication should be performed.

Mitra S et al28., in their case report, have presented a case of a 35-year-old female

patient admitted with the chief complaints of a cough and shortness of breath for the past 4

months and heaviness and left-sided chest pain for 20 days. A cough was mostly dry without

any associated expectoration or hemoptysis. Shortness of breath was insidious in onset and

gradually increased to modified medical research council Grade 3. A black pleural effusion

with squamous cells in the pleural fluid caused a suspicion of an unusual etiology. A careful

evaluation of CT revealed some fat densities in the multiloculated mass associated with the

effusion enabling us to make a tentative diagnosis of a mature cystic teratoma before referring

her for an urgentthoracotomy.Authors have reiterated the CT findings of soft tissue, fat, and

calcification which helped in the management of this patient.

Diagnosis of pleural effusion role of various modalities

Chinchkar NJ, et al29., have conducted  prospective study on 50 patients, diagnosed

with pleural effusion to establish an etiologic diagnosis in a series of such patients

before starting treatment. Etiologic diagnosis of pleural effusion was established in 44

(88%) Metastases (24%), para-pneumonia (22%), congestive cardiac failure (18%),

tuberculosis (14%, hemothorax (4%), trapped lung, renal failure, and liver cirrhosis

(2% each).Out of the 50 patients, 10 died in the hospital, 2 left against medical advice,

and 2 were referred to oncology center for further treatment. The remaining 36
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patients were clinically stabilized and discharged. During a 3-month follow-up, eight

of them were re-hospitalized, of which four died. From the study findings, authors

have concluded that, pleural effusion in RICU carries a high risk of mortality.

Imaging modalities

Sharma M et al30., have stated that, the most efficient and cost-effective

approach for the diagnosis of pleural exudates remains uncertain and is a subject of

controversy. Essential factors to be considered include the respective diagnostic yields

of thoracocentesis, closed pleural biopsy, and thoracoscopy. The role of endoscopic

ultrasound (EUS) of the oesophagus as a modality for the evaluation of pleural

exudates has not yet been evaluated. The applied anatomy of the pleura has been

discussed. The techniques involved in the EUS imaging of different aspects of the

pleura in normal cases and in cases with pleural effusion are elaborated. The practical

application of this knowledge can be useful in EUS-guided sampling of the pleural

wall, pleural nodules, and in cases of pleural effusion.

Hasley PB et al8., have carried out a prospective cohort study to determine

whether pulmonary radiographic findings at presentation are independently associated

with 30-day mortality in patients with suspected CAP.Out of the total 2287 patients

included in the study, 1906 patients (83.3%) had a pulmonary radiographic infiltrate

confirmed by the radiology panel. Overall, 30-day mortality in this cohort was 4.9%.

Following radiographic characteristics were found to  significantly associated with

30-day mortality, 1) bilateral pleural effusions  (RR, 7.0, 95%  CI, 3.9-12.6), 2) a

pleural effusion of moderate or greater size (RR, 3.4, 95% CI, 1.4-8.4), 3) 2 or more

lobes involved with infiltrate (RR, 2.5, 95% CI, 1.6-3.8), 4) bilateral infiltrate (RR,

2.8, 95% CI, 1.9-4.2), 5) bronchopneumonia (RR, 1.6, 95% CI, 1.0-2.7), and 6) air

bronchograms (RR 0.5, 95% CI, 0.2-0.9). Multivariate analysis of radiographic
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features and other clinical characteristics showed the presence of bilateral pleural

effusions was independently associated with mortality.From the findings, authors

have concluded that, in patients with CAP, the presence of bilateral pleural effusions

is an independent predictor of short-term mortality.

Pleural fluid analysis (Biochemical, microbiological and immunological tests)

Sharma SK and Banga A31 have carried out a study on 101 patients with

pleural effusion, to assess the diagnostic utility of IFN-gamma level estimation in

patients with TB pleural effusion and to define the best cut off of IFN-gamma for

diagnosis TB pleural effusion. Measurement of pleural fluid IFN-gamma levels was

done by ELISA technique. The median value of pleural fluid IFN-gamma levels in

patients with TB (1480 pg/ml, range 3-14,000 pg/ml) was significantly higher

(p < 0.001) compared with the non-TB group (3 pg/ml, range 0-900 pg/ml). The

receiver operator characteristic (ROC) curve for IFN-gamma showed an area under

the curve (AUC) value of 0.954, and the best cut off was computed to be 138 pg/ml.

Using this cut off for IFN-gamma levels in pleural fluid for the diagnosis of TB,

sensitivity, specificity, negative predictive value, and positive predictive value were

found to be 90.2%, 97.3%, 85.7%, and 98.3%, respectively. Through this study,

authors have suggested that, estimation of IFN-gamma levels in pleural fluid is a

useful diagnostic modality for TB pleural effusion. A cut off of 138 pg/ml provides

the best sensitivity and specificity for diagnosis of TB.

Wu H et al32., have conducted a quality improvement initiative using 74

samples from 60 individual patients, to determine the volume of fluid sufficient for a

diagnosis of malignant pleural effusion. Thirty-six patients (60%) had a previous

diagnosis of malignancy. Of the 74 specimens, 26 (35.1%) were positive for

malignancy. The detection rate for malignant pleural effusion by cytology for 25 mL,
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50 mL, and 150 mL were 88.5%, 96.2%, and 100.0%, respectively (P = 0.16). Two

specimens that were negative in the 25 mL samples turned out to be positive in the 50

mL and 150 mL samples. One specimen was negative in the 25 mL and 50 mL

samples but positive in the 150 mL sample. Authors have stated that, no statistically

significant difference was observed in the detection of malignant effusion in the 25

mL, 50 mL, and 150 mL group.

Bansal A et al33., conducted a study in 30 patients of malignant pleural

effusion and 30 patients of non-malignant pleural effusion. Sialic acid levels were

estimated in serum and pleural fluid by Warren's TBA method. Serum sialic acid

levels were found to be higher in group II as compared to group I. Smokers in group

II had higher serum sialic acid as compared to group 1 (P < 0.05). The sensitivity and

specificity of pleural fluid/serum sialic acid ratio with cut off value of 0.7 were

76.67% and 20% respectively, while taking the cut off value of 70 mg/dL for pleural

fluid sialic acid in malignant pleural effusions, the sensitivity was 63.33%, specificity

60% and positive predictive value 46.34%. From the study findings, authors have

concluded that, determination of sialic acid levels in pleural fluid has diagnostic value

as a cheap, simple and reliable marker for malignant pleural effusion.

Pleural biopsy

Welagedara S et al34., have reported a case of an elderly Asian man where a

medical error and diagnostic delays obscured the diagnosis of pleural tuberculosis

(TB). The patient was hospitalized for evaluation of a unilateral pleural effusion.

Initially, the patient was subjected to a pleural aspiration on the wrong side due to a

lack of bedside ultrasound guidance. Subsequently, the patient underwent several

investigations but not a blind closed pleural biopsy (BCPB) due to a lack of

equipment. Furthermore, the patient was deemed to be too sick to undergo a
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thoracoscopic pleural procedure. Eventually, a bronchoscopy was performed, and

washings from the right upper lobe were cultured, which established the diagnosis of

TB. Through this case, authors have made an attempt to highlight the need to use

bedside ultrasound in the investigation of pleural effusions, the role of BCPB

especially in frail patients and finally the utility of bronchoscopy in establishing a

diagnosis of pleural TB.

Biswas B et al35., carried out a prospective study to evaluate the role of pleural

fluid analysis in diagnosing pleural diseases and to study the advantages and

disadvantages of thoracocentasis and pleural biopsy. A total of 66 indoor patients over

followed a duration of 1 year. Pleural fluid was collected and cytological smears were

made from the fluid. Plural biopsy was done in the same patient by Cope needle.

Tuberculosis was the commonest nonneoplastic lesion followed by chronic

nonspecific pleuritis comprising 60% and 33.3% of the nonneoplastic cases

respectively and tuberculosis was predominantly diagnosed in the younger age group.

Majority (70.8%) of malignancy cases were in the age group of >50-70.

Adenocarcinoma was found to be the commonest (66.7%) malignant neoplasm in the

pleurae followed by small-cell carcinoma (20.8%). Based on the study findings,

authors have concluded that, pleural biopsy is a useful and minimally invasive

procedure.

To assess the diagnostic yield and safety of closed pleural biopsy in patients

with pleural effusion, James P et al36., have evaluated 48 consecutive cases of pleural

effusion. In all these 48 cases of pleural effusion closed pleural biopsy was done with

tru-cut biopsy needle and biopsy samples were sent for histopathology and

mycobacterial culture. Out of 48 cases, main causes of pleural effusion were

tuberculosis in 21(43.8%) cases, malignancy in 14 (29.2%) cases, paramalignant
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effusion in six (12.5%) cases, empyema in three (6.3%) cases, transudative effusion in

three (6.3%) cases and parapneumonic effusion in one (1.9%) case. Diagnostic yield

of closed pleural biopsy was 62.2% in cases of all exudative pleural effusion, 76.2%

in cases of tubercular pleural effusion and 85.7% in cases of malignant pleural

effusion. Authors have come to a conclusion that, closed pleural biopsy provides the

highest diagnostic yield in cases of pleural tuberculosis and malignancy, the two most

important causes of exudative pleural effusion.

Nattusamy L et al37., have performed systematic review of studies reporting

the utility of semi-rigid thoracoscopy from India. A total of 48 patients underwent

semi-rigid thoracoscopy. Pre-procedure clinico-radiological diagnoses were malignant

pleural effusion (36 patients (75%)), tuberculosis (TB) (10 (20.83%) patients), and

empyema (2 patients (4.17%)). Fourteen (29.17%) patients were diagnosed with non-

specific pleuritis and normal pleura was diagnosed on a pleural biopsy in 2 (4.17%)

patients. Overall, a definitive diagnosis of either pleural malignancy or TB was

obtained in 32 (66.7%) patients. Combined overall sensitivity, specificity, positive

predictive value and negative predictive value of thoracoscopic pleural biopsy for

malignant pleural effusion were 96.77%, 100%, 100% and 66.67%, respectively.

There was no procedure-related mortality. Based on the study findings, authors have

concluded that, semi-rigid thoracoscopy is a safe and efficacious procedure in patients

with undiagnosed exudative pleural effusions.

Rajawat GS et al38., have carried out a cross-sectional study to analyze the

diagnostic yield and safety of closed needle pleural biopsy in exudative pleural

effusion and assessment of patients' characteristics with the yield of pleural biopsy.

The main outcome measure was diagnostic yield in the form of confirming diagnosis.

Out of the 191 patients with exudative lymphocytic pleural effusion, 123 (64.40%)



Review Of Literature

Page 19

were diagnosed on the first pleural biopsy. Among the remaining 68 patients, 22

patients had repeat pleural biopsy with a diagnostic yield of 59.9%. The overall

pleural biopsy could establish the diagnosis in 136 (71.20%) patients with pleural

effusion. The most common diagnosis on pleural biopsy was malignancy followed by

tuberculosis. Authors have concluded that, closed pleural biopsy provides diagnostic

yield nearly comparative to thoracoscopy in properly selected patients of pleural

effusions

Other biochemical investigations

Matthai SM and Kini U39., have examined 26 eosinophilic pleural effusions

from among 444 consecutive pleural effusions to assessl the diagnostic and prognostic

significance of these eosinophilic effusions and assess their clinical implications.

Koss and Light's criteria were applied in the analysis, Out of the 26 EPFs studied, five

were associated with tuberculosis and three with metastatic disease. Nineteen patients

had significant associated lymphocytosis. Twenty-four patients have been followed up

and are in good health to date and have had no recurrence of effusion. Through this,

authors have concluded that, EPF could be associated with inflammatory, benign, and

malignant conditions.

Sehgal IS et al40., performed a  systematic review investigating the role of

Xpert MTB/RIF in the diagnosis of tuberculous pleural effusion (TPE) was

conducted. The pooled sensitivities and specificities of Xpert MTB/RIF were 51.4%

and 98.6%, respectively, with culture used as a reference standard and 22.7% and

99.8%, respectively, with a composite reference standard (CRS) used as the

benchmark. Xpert MTB/RIF has low sensitivity but excellent specificity in the

diagnosis of TPE.
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Most relevant studies

Rahul Gupta et al41., have carried out a study, to evaluate the new-onset cases

of pleural effusion with respect to etiology/causation. A total of 1000 patients were

included in the study aged between 18 and 70 years. Out of total 1000 patients, 69.5%

had tuberculosis followed by malignancy (16%) with the systemic causes forming

about 15% bulk of the patients with pleural effusion. It was found more in males,

associated with smoking, and majority of patients had unilateral effusion. Eighty-nine

percent of patients had exudative effusion. The results of the study revealed that

tuberculosis is still the most common cause of pleural effusion and efforts need to be

stepped up to control tuberculosis. Based on the study findings, authors have

suggested that, the national programs for control of tuberculosis need to be revisited

to assess the magnitude of the problem, and the patients need to be counseled for the

compliance of the therapy.

To investigate the etiology of pleural effusions (PE) in adults and the accuracy

of pleural fluid (PF) cytology and cultures in malignant and infectious PE,

respectively, José M. Porce et al42., have carried out a retrospective analysis of all

patients with PE undergoing diagnostic thoracentesis. The leading causes of PE

among the 3077 patients were found to be cancer (27%), heart failure (21%),

pneumonia (19%), tuberculosis (9%), abdominal surgery (4%), pericardial diseases

(4%) and cirrhosis (3%). Tuberculosis was the most common etiology in patients <34

years of age (52%), whereas heart failure predominated in octogenarians (45%). The

most common primary tumors in malignant PE were lung (37%) and breast (16%)

tumors. The overall accuracy of PF cytology was 59%.Viridans streptococci were the

most commonly isolated pathogens (25.5%).From the study findings, authors have

cconcluded that, three quarters of patients with PE in whom a diagnostic
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thoracocentesis was indicated had cancer, heart failure, pneumonia or tuberculosis and

on the other hand. PF cytology and cultures give false negative results in a significant

number of cases.

Pujan Parikh et al43., have carried out a study to arrive at the etiological

diagnosis of pleural effusion by analysis of history, clinical presentation, biochemical,

radiological, cytological and bacteriological methods. Most common symptom was

chest pain (72%) followed by fever (62%). Most of cases were tuberculous (62%)

followed by malignant (18%). There were 15 patients with undiagnosed pleural

effusion, in which, thoracoscopic pleural biopsy was done, among them 9 patients had

malignancy and 5 patients had tuberculous pleural effusion. Most of etiologies for

pleural effusion were tuberculosis among young’s and malignancy in older age. Right

sided pleural effusion was more common in exudative effusion while bilateral pleural

effusion was more common in patients with transudative. From the results, authors

have come to a conclusion that thoracocentesis followed by pleural fluid analysis is

the best method to diagnose the underlying etiology.

To evaluate the common causes of pleural effusion in children. Saleh AB

Memon and, Shajeel J Shaikh44, have carried out a retrospective study on 50 patients.

Results have showed that, the boys were 30 (60%) and 20 (40%) were girls. Age

range was three years to 14 years. The common symptoms were fever and cough. X-

Ray chest showed large pleural effusion. Forty (80%) patients were anemic with less

than 8gm Hb level. In 39 patients the ESR was less than 40mm in the first hour. The

pleural fluid specimen was taken for culture and sensitivity. Sputum was sent for acid

fast bacilli. In two patients, the puss was thick; these patients underwent thoracotomy

and decortications. From the results, authors have concluded that, tuberculous pleural
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effusion was the most commonly encountered. It was found in 35 (66%) cases. The

second most common cause was paraneumonic pleural effusion.
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METHODOLOGY

Study site: This study was conducted in the Department of General Medicine at

KLES Dr. Prabhakar Kore Hospital, Belagavi

Study population: All the patients admitted in the wards Of General Medicine at

KLES Dr. Prabhakar Kore Hospital, Belagavi with Pleural Effusion were considered

as study population.

Study design: The current study was a longitudinal study

Sample size: 100

Sampling method: All the eligible subjects were recruited into the study

consecutively by convenient sampling till the sample size is reached.

Study duration: The data collection for the study was done between January 2017 to

December 2017 for a period of 1 year.

Inclusion Criteria:

 Patients above 18 years of age with symptoms and signs of pleural effusion

 Chest X- ray showing pleural effusion

Exclusion criteria:

• Patients below 18 years

• Known case of pleural effusion previously tapped for etiological basis

• Acute respiratory distress syndrome

• Minimal pleural effusion
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Ethical considerations: Study was approved by institutional human ethics

committee. Informed written consent was obtained from all the study participants and

only those participants willing to sign the informed consent were included in the

study. The risks and benefits involved in the study and voluntary nature of

participation were explained to the participants before obtaining consent.

Confidentiality of the study participants was maintained.

Data collection tools: All the relevant parameters were documented in a structured

study proforma.

Methodology:

Inpatients with pleural effusion fulfilling the Inclusion & Exclusion criteria

were taken in to study after obtaining written informed consent in their own

vernacular language. Demographic data, History, Clinical examination and details of

investigations (routine blood investigations, sputum examination, chest x ray pa view

and pleural fluid analysis. The pleural fluid was analyzed for cell count, cell type,

protein and sugar content, ADA. The pleural fluid PH, LDH, Ultrasound thorax was

done as per case basis.

After these Pleural effusions were classified into exudative and transudative

according to

 LIGHT’S CRITERIA

Fluid is exudate if one of the following Light’s criteria is present

• Effusion protein/serum protein ratio greater than 0.5

• Effusion lactate dehydrogenase (LDH)/serum LDH ratio greater than 0.6

• Effusion LDH level greater than two-thirds the upper limit of the laboratory's

reference range of serum LDH
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INVESTIGATIONS:

 CBC

 SPUTUM EXAMINATION

 CHEST XRAY PA VIEW

 PLEURAL FLUID ANALYSIS-CELL COUNT CELL TYPE ,PROTEIN

,SUGAR,ADA LDH

 SERUM LDH

 SERUM PROTEIN

STATISTICAL METHODS:

Descriptive analysis was carried out by mean and standard deviation for

quantitative variables, frequency and proportion for categorical variables. Data was also

represented using appropriate diagrams like bar diagram, pie diagram and box plots.

The association between age groups, LDH level and different categories of ADA

was assessed by cross tabulation and comparison of percentages. Chis square test was

sued to assess the statistical significance of the association. P value < 0.05was

considered statistically significant. IBM SPSS statistical software version 21 was used

for data analysis.
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RESULTS

The Present one year longitudinal study titled "Clinical and Etiological Study

of Pleural Effusion" was carried out in the Department of Medicine, KLES Dr.

Prabhakar Kore Hospital and Medical Research Centre, Belagavi. During the study

period from January 2017 to December 2017, a total of 100 patients of Pleural

Effusion were studied. The findings/observations and final results are tabulated as

below.
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Table 1. Age Distribution

Age Group

(Years)
Distribution (n=100) Number Distribution Percentage

<30 16 16

31 to 40 26 26

41 to 50 16 16

51 to 60 20 20

>60 22 22

Total 100 100.00

Graph 1.

Patients age ranged from 18 to 84 years, maximum number of cases were in

the age group of 31 to 40 years i.e. 26 patients (26%), 22 patients in >60 years,

between 51 to 60 years 20 patients(20%), between 41 to 50 years 16 patients(16%)

and 16 patients (16%) in <30 years.
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Table 2. Sex Distribution

Sex
Distribution(n=100)

Number

Distribution

Percentage

Male 68 68%

Female 32 32%

Total 100 100.00

Graph 2.

68%

32%

Sex Distribution
Male Female

Out of 100 patients 68(68%) were males and 32 patients (32%) were females,

accounting a ratio of M:F:: 2.125:1

Inference: Male Preponderance was observed
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Table 3. Duration of Illness

Duration(months)
Distribution(=100)

Number

Distribution

Percentage

>3 12 12

1 to 3 15 15

<1 73 73

Total 100 100.00

Graph 3.

In the present study we observed the duration of illness varied from less than

1month to being more than 3 months. In 73 patients (73%) duration of illness was <1

month, in 15 patients (15%) was between 1 to 3 months and in 12 patients (12%) was

>3 months.
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Table 4. Clinical Presentation

Complaints Distribution(n=100)
Number

Distribution
Percentage

Overlapping Symptoms 74 74%

Breathlessness 12 12%

Fever 7 7%

Cough 5 5%

Chest Pain 2 2%

Total 100 100.00

Graph 4.

In our study majority of the patients ie.74(74%) presented with overlapping symptoms

(Like breathlessness, chest pain, cough and fever), 12 patients (12%) presented  with

breathlessness  followed by  7 patients (7%) with Fever, 5 patients (5%) with cough

and 2 patients(2%) with Pleuritic chest pain.
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Table 5. Co-morbid Conditions

Comorbidities
Distribution(n=100)

Number
Distribution
Percentage

Overlapping

Co morbidities
14 14

Chronic liver disease 12 12

Retroviral disease 3 3

Renal  Disease 8 8

Rheumatic Heart Disease 2 2

Ischemic Heart Disease 10 10

Diabetes Mellitus 14 14

Hypertension 18 18

No co morbidities 19 19

Total 100 100.00

Graph 4.

In our study, 14 patients (14%) had overlapping Co-morbidities(DM,HTN,IHD,

Chronic Liver Disease and Chronic Kidney Disease),other Co morbidities are

depicted in the above table.
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Table 6. Side of Effusion

Side
Distribution(n=100)

Number

Distribution

Percentage (%)

Right 64 64

Left 30 30

Bilateral 6 6

Graph 6.

In our Present study, we observed 64 patients (64%) had Right Sided Pleural

Effusion, 30 patients (30%) had Left Sided Pleural Effusion and only 6 patients (6%)

had Bilateral Pleural Effusion.
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Table 7. Size of Effusion

Size(Chest X-ray )
Distribution(n=100)

Number

Distribution

Percentage (%)

Mild 30 30

Moderate 42 42

Massive 28 28

Total 100 100.00

Graph 7.

In our Present Study of Pleural Effusion 42 patients (42%) had moderate Pleural

Effusion ,30 patients(30%) had mild Pleural Effusion and 28 patients (28%) had

massive Pleural Effusion. Division of mild, moderate and massive effusion was made

on Chest X ray.
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Lab Parameters

Pleural Fluid Analysis

Table 8.  Gross Appearance

Appearance
Distribution(n=100)

Number
Percentage (%)

Dark Yellow 58 58

Pale Yellow 37 37

Haemorrhagic 2 2

Frank Pus(Empyema) 3 3

Total 100 100.00

Graph 8.

In our present study of 100 patients, majority (95%) had gross appearance of yellow

colour (dark yellow 58% and pale yellow 37%), remaining 3 had frank pus suggestive

of Empyema and 2 had haemorrhagic appearance (both were mesotheliomas).
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Table 9. Pleural fluid Total Cell Count

Total Cell Count
Distribution(n=100)

Number
Distribution

Percentage (%)

<200 20 20

200-1000 32 32

1000-5000 34 34

>5000 14 14

Total 100 100.00

Graph 9.

In our study we observed the cell count ranged from <200 to >5000. 20 patients

(20%) had <200 cell count, 32 patients (32%) were in the range of >200 to 1000, 34

patients (34%) were in the range of 1000 to 5000 and 14 patients (14%) were having

>5000 cell count.
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Table 10.Pleural Fluid Cell Type

Graph 10.

In our present study of 100 patients majority of patients i.e. 71 patients (71%) had

lymphocytic predominance, 27 patients (27%) had neutrophilic predominance and 2

patients (2%) had malignant cells (both were mesotheliomas).

Cell Type
Predominance

Distribution (n=100) Number
Distribution

Percentage (%)

Neutrophilic 27 27

Lymphocytic 71 71

Malignant Cells 2 2

Total 100 100.00
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Table 11.Pleural Fluid Protein

Pleural Protein (g/dl)
Distribution (n=100)

Number

Distribution

Percentage (%)

<2 35 35

>2 65 65

Total 100 100.00

Graph 11.

In our present study of 100 patients, 65 patients (65%) had >2g/dl pleural protein and

35 patients (35%) had <2g/dl.

The Mean Pleural Fluid Protein was 3.337g/dl.
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Table 12.  Comparison of Mean Pleural Protein with Etiology

Etiology Mean Protein Level

TB 4.74

P.E.M. 1.1

CCF 1.21

Empyema 4.97

Malignant 4.65

Parapneumonic 4.35

Graph 12.

In our study of 100 patients Mean Pleural Protein with different etiologies is depicted

in the above table.
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Table 13.Pleural Protein to Serum Protein Ratio

Pleural Protein/Serum
Protein Ratio

Distribution (n=100)

Number

Distribution

Percentage (%)

<0.5 37 37

>0.5 63 63

Total 100 100.00

Graph 13.

Comparison of Pleural Protein to Serum Protein was done to distinguish whether fluid

is transudate or exudate by Light's criteria, revealed 63 patients (63%) had >0.5and 37

patients (37%) had <0.5
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Table 14. Pleural Fluid Glucose

Pleural Fluid Glucose
(mg/dl)

Distribution (n=100)

Number

Distribution

Percentage
(%)

<60 48 48

>60 52 52

Total 100 100.00

Graph 14.

Pleural Fluid Glucose levels revealed 48 patients (48%) had <60 g/dl and 52 patients

(52%) had >60 g/dl.
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Table 15. Pleural Fluid LDH

Pleural LDH
Distribution(n=100)

Number

Distribution

Percentage (%)

<222 37 37

>222 63 63

Total 100 100.00

Graph 15.

37%

63%

Pleural LDH
<222 >222

In our study of 100 patients we observed 63 patients (63%) had >222 Pleural LDH

and 37 patients (37%) had <222 Pleural LDH.

The Mean Pleural LDH was 309.75
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Table 16. Comparison of Mean Pleural LDH with Etiology

Graph16.

Mean Pleural LDH with different etiologies is depicted in the above table.

Etiology Mean Pleural LDH

TB 320.73

P.E.M. 94.48

CCF 124.30

Parapneumonic 617.00

Empyema 1087.00

Malignant 1295.00
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Table 17. Pleural LDH/ Serum LDH

Pleural fluid LDH/serum
LDH Ratio

Distribution (n=100)

Number

Distribution
Percentage

<0.6 37 37

>0.6 63 63

Total 100 100.00

Graph 17.

Ratio of Pleural LDH to Serum LDH was done , which revealed 63 patients(63%)

with >0.6 and 37 patients (37%) with <0.6.
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Table 18.  Pleural Fluid Gram Stain, Culture and AFB

Positive Negative Total

Gram Stain 2 98 100

Culture 2 98 100

AFB 3 97 100

Graph 18.

Pleural fluid gram stain, culture and Acid Fast Bacilli staining revealed, 2 patients

(2%) were positive for gram staining (gram positive cocci), 2 patients (2%) were

culture positive revealing acinetobacter and klebsiella and in only 3 patients (3%)

Acid Fast Bacilli was positive.
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Table 19. Pleural Fluid Adenosine Deaminase (ADA)

Pleural ADA
(U/L) Level

Distribution (n=100)

Number
Distribution Percentage

<30 51 51

30-40 4 4

40-60 26 26

>60 19 19

Total 100 100.00

Graph 19.

Pleural Fluid ADA estimation to suspect TB vs Non TB was done. Which revealed 51

patients (51%) had normal ranges of ADA, 4 patients (4%) had suspicion , 26 patients

(26%) had strong suspicion and 19 patients (19%) were suggestive of Tuberculosis, as

depicted in the above table.
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Table 20. Type of Effusion

Type of Effusion
Distribution Number

(n=100)
Distribution Percentage

(%)

Exudative 63 63

Transudative 37 37

Total 100 100.00

Graph 20.

In our present study of 100 patients, 37 patients (37%) had Transudative Pleural

Effusion and 63 patients (63%) had Exudative Pleural Effusion.
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Table 21. Etiology of Pleural Effusion

Etiology
Distribution number

(n=100)
Distribution Percentage

(%)

Tubercular 49 49

P.E.M. 25 25

Congestive Cardiac
Failure

12 12

Parapneumonic 9 9

Empyema 3 3

Malignant 2 2

Total 100 100.00

Graph 21.

In our present study of 100 patients of Pleural Effusion, 63 were exudative effusions

of which revealed 49 patients (49%) were Tubercular Effusion, 9 patients (9%) were

Para pneumonic Effusion, 3 patients (3%) were Empyema and only 2 patients (2%)

with malignant pleural effusion.

Remaining 37 patients had Transudative Effusion, causes are depicted in the above

table.
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Table 22: Comparison of Side of Pleural Effusion with Etiology

Etiology
Number

(n=100)

Right Sided

(n=64)

Left Sided

(n=30)

Bilateral

(n=6)
P value

TB (n=49) 33 (51.56%) 16 (53.33%) 0 (0%)

0.002

P.E.M. (n=25) 21 (32.81%) 2 (6.67%) 2 (33.33%)

CCF (n=12) 2 (3.12%) 6 (20%) 4 (66.67%)

Parapneumonic (n=9) 5 (7.81%) 4 (13.33%) 0 (0%)

Empyema (n=3) 1 (1.56%) 2 (6.67%) 0 (0%)

Malignant (n=2) 2 (3.12%) 0 (0%) 0 (0%)

Total 64 30 6

P value = 0.002

Graph 22.
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In our study of 100 patients, we observed the correlation of side of pleural effusion

with etiology as depicted in the above table.
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Table 23: Comparison of pleural ADA with age group (N=100)

Age

(in years)

Pleural ADA
Chi

square P-value
<30 ADA

(N=51)

31-40 ADA

(N=4)

41-60 ADA

(N=26)

>60 ADA

(N=19)

<30 9 (17.6%) 0 (0%) 1 (3.8%) 7 (36.8%)

30.54 0.002

31-40 18 (35.3%) 1 (25%) 4 (15.4%) 2 (10.5%)

41-50 6 (11.8%) 0 (0%) 4 (15.4%) 6 (31.6%)

51-60 11 (21.6%) 0 (0%) 6 (23.1%) 2 (10.5%)

>60 7 (13.7%) 3 (75%) 11 (42.3%) 2 (10.5%)

P value = 0.002

Above table depicts the influence of age on Pleural ADA.
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Table 24: Comparison of pleural ADA with pleural LDH (N=100)

Pleural LDH

Pleural ADA Chi square P-value

<30 ADA 31-40 ADA 41-60 ADA >60 ADA

>222 LDH
(N=63)

15 (23.8%) 3 (4.8%) 26 (41.3%) 19 (30.2%)

51.35 <0.001
<222 LDH

(N=37)
36 (97.3%) 1 (2.7%) 0 (0%) 0 (0%)

P value = <0.001

The above table depicts the correlation between Pleural ADA and Pleural Fluid LDH.
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DISCUSSION

In the present study of 100 patients with pleural effusion clinical and

etiological factors were analyzed and an attempt was made to diagnose the cause of

pleural effusion.

All 100 patients who presented with pleural effusion their age ranged from 18

to 84 years. Maximum number of cases were in the age group of 31-40 i.e. 26 patients

(26%). Similar observations were made by Parikh P et al43 and Shah H. This is in

sharp contrast to study done by Dhital KR et al who found effusion common in 21- 30

years of age in their study group.

In our study there was a male preponderance with a male to female ratio of

2.125 to 1 (68 males,32 females).This observation is similar to study done by Parikh P

et al43 and Manu Mohan K et al45 This is in sharp contrast to a study done by Dhital

KR et al who found male to female ratio of 1:1.08(48 males, 52 females).

Majority of our patients presented with illness of < 1month duration, i.e. 73

patients (73%),15 patients (15%) between 1 to 3 months and only 12 patients (12%)

>3 months. This is in sharp contrast to Manu Mohan K et al45

In our study of 100 patients, patients presented with different clinical

presentations like chest pain, fever, cough, breathlessness and overlapping symptoms.

74 patients (74%) had overlapping symptoms, fever was seen (7%), breathlessness

(12%) cough (5%) remaining were having pleuritic chest pain (2%). Similar

observations were made by Dhital KR et al and Parikh P et al.43

In our present study, patients had overlapping co-morbiditiesand other co-

morbidities depicted in table number 5.This is in sharp contrast to study done by

Parikh P et al.43
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In our study we noticed majority i.e. 64 patients (64%) had Right sided

effusion, 30 patients (30%) had Left sided effusion 6 (6%) were Bilateral. Similar

observation was made by Dhital KR et al.

In our 100 patients we tried to categorize the size of pleural effusion based on

x ray chest finding and we found mild effusion in 30 patients (30%) moderate in 42

patients (42%), massive in 28 patients (28%).This is in sharp contrast to a study done

by Berger et al who observed mild to moderate in majority and massive in only 2.

In 95 patients the gross appearance of pleural effusion was yellow (dark

yellow 58, pale yellow 37), hemorrhagic in 2 patients (2%), both were malignant

(mesotheliomas) and frank pus in 3 patients (3%). Color of effusion in most of the

cases is diagnostic. In all our patients of tubercular effusion, color wasdark yellow,

pale yellow in patients with transudative effusion and patients with malignancy it was

hemorrhagic. This is in sharp contrast to study done by Manu Mohan K et al45 who

found straw colored as well as hemorrhagic in their patients with tubercular effusion

and also some patients with straw color with malignancy.

In our study we observed the cell count ranging from <200 to >5000 which is

depicted in table number 9.Further attempt was made to see the type of cell. We found

majority i.e. 71 patients (71%) had lymphocytic predominance of which 49 were

tubercular effusion.27 patients (27%) had neutrophilic predominance of which 9 were

parapneumonic, 3 were empyemas. Books mention lymphocytic or neutrophilic

predominance may be observed in transudative effusion and also neutrophilic

predominance in the early phase of tubercular effusion.

On analyzing Pleural fluid protein, majority of patients i.e. 65 patients (65%)

had >2g/dl and remaining had <2g/dl (35 patients35%)). A study done by Dhital KR

et al found mean protein of >3g/dl in Tubercular, malignant and parapneumonic
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effusions, and <3g/dl in Congestive cardiac failure and renal disease. Our study of

100 patients we observed >4g/dl of mean protein in tubercular, malignant, empyema

and parapneumonic effusion, and <2g/dl in Protein Energy Malnutrition and

congestive cardiac failure.

We also attempted analyzing by Light's criteria the Pleural fluid protein to

serum protein ratio and found to have 63 patients (63%) had ratio >0.5 and remaining

37 patients (37%) had ratio <0.5.Almost all studies done by Valdes et al46, Ram KN et

al and Parikh P et al43 have found the ratio of Pleural fluid protein to serum protein of

> 0.5 in their patients.

Pleural fluid glucose estimation revealed 52 patients (52%) had >60g/dl and

48 patients (48%) had <60g/dl. Similar observations were made by Fa Al- Alusi et al.

In our study group all patients with diabetes mellitus the pleural fluid glucose more

than 90g/dl and in 1 patient it was >300g/dl. In 1 patient with empyema and Diabetes

Mellitus the pleural fluid glucose was <40g/dl.

Attempt to analyze Pleural fluid LDH, 64 patients (64%) had >222 LDH

levels and 36 patients (36%) <222 LDH levels. Mean pleural LDH was 309. The

mean Pleural fluid LDH was more in parapneumonic, empyema and malignant

effusion whereas in tubercular effusion it was more but not grossly elevated as

observed in the study by Dhital KR et al. In all of their patients it was >1000 in

patients with exudative effusions.

By Light's criteria, pleural fluid LDH to serum LDH ratio revealed 63 patients

(63%) had >0.6 and 37 patients (37%) had <0.6. Similar observations were made by

Valdes et al46, Ram KN et al and Parikh P et al.43

We observed by doing pleural fluid gram stain, culture and AFB and found to

have only 2 patients (2%) had gram stain positive (Gram positive cocci), Culture
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positive in 2 patients(Acinetobacter baumanii &Klebsiella) and AFB positive in 3

patients (3%), which is depocted in Table number 18.A study done by Manu Mohan

K et al45 found similar observations in their study group. But none of their study

found smear positive for acid fast bacilli and culture positive. probably because of era

being of antibiotics and patients might have received antibiotics prior to hospital

admission.

In our study pleural fluid ADA revealed in 19 patients (19%) had >60U/l, the

remaining levels are depicted in table number 19. All patients having >60U/L (19

patients) were tubercular effusions. Similar observations were made by Dhital KR et

al and Jindal S et al.47

We tried to categorize patients of effusion as exudative and transudative. 63

patients (63%) had exudative, remaining were transudative. Patients with exudative

effusions were tubercular 49, parapneumonic 9, empyema 3, malignant 2 and

remaining 37 patients with transudative effusion were 25 Protein Energy

Malnutrition, 12 Congestive Cardiac Failure. Similar observations were made by

Valdes et al46 and Parikh P et al43.

We also tried to find out side of effusion with etiology. Patient with right

studied effusion 64 (64%), majority had tubercular (33), followed by PEM (21) and

para pneumonic (5). In patients with left sided effusion (30), 16 were tubercular 6

were CCF, 4 were Parapneumonic. Details of other etiologies with side of effusion

has been depicted in table number 22.Similar observations were made by Manu

Mohan K et al45 and Dhital KR et al.53

We also found positive correlation of ADA with advancing age. Same

observations were made by Tunn Ray et al48 This is explained by immunosenescence

leading to  decreased ADA levels with advancing age.
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We also found a positive correlation between Pleural ADA and Pleural LDH .Similar

observation was made by Kashibawara et al49 and Tunn Ren et al48

In our present study of 100 patients with pleural effusion, the most common

presentation was with overlapping symptoms (fever, cough, breathlessness and chest

pain). In our study we observed the common age group with effusion was between 31

to 40 years. Patients with ADA >60 U/L were in the age group of <30 years (7

patients) and between 41 to 50 years (6 patients). All were Tubercular effusions. In

our 100 patients of pleural effusion the side of effusion was on the right side, left side

and bilaterally. Majority of patients with right sided effusion were exudative

effusions, tuberculosis was the commonest cause followed by parapneumonic

effusions. Patients with left sided effusion commonest cause was tuberculosis again.

Patients with Bilateral effusion the commonest cause was congestive cardiac failure.

And on further analysis of pleural fluid for cytology, revealed patients with

lymphocytic predominance, tuberculosis was the commonest cause and in patients

with neutrophilic predominance parapneumonic effusion was the commonest cause. 2

patients were malignant effusion (mesothelioma).Simple ADA estimation helped us to

categorize patients as Tubercular vs Non tubercular , however with increasing age ,

levels were low probably by mechanism of immunosenescence with advancing age .

Correlating Pleural Fluid ADA with Pleural LDH we found statiscally significant

correlation. In patients with Pleural LDH >222 had also Pleural ADA of >60 U/L, and

patients with LDH <222 none had Pleural ADA >60U/L.

We feel with simple investigations which are done in most of the hospitals,

like pleural fluid, protein, sugar, ADA, LDH and Pleural fluid cytology we can arrive

at diagnosis whether it is tuberculosis or non tuberculosis. Light's criteria helps to

distinguish whether fluid is transudative or exudative with further analysis of fluid for
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cytology gram stain, culture and acid fast bacilli would help to arrive at a final

diagnosis. We did not attempt Pleural biopsy in our study population as it's an

invasive procedure with antecedent complications. In most of our patients we could

arrive at a diagnosis with simple means of Lab parameters carried out for patients

which is discussed above. But it may be necessary to subject patients for pleural

biopsy in difficult situations like in patients of malignancy with lymphocytic

pleocytosis. In our study only 3 were smear positive for Acid fast bacilli (3/100) and 2

were positive for malignancy (mesotheliomas).
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CONCLUSION

In our present study of 100 patients with Pleural Effusion the commonest age

group was between 31 to 40 years followed by > 60 years. The commonest etiology in

the age group 31 to 40 years   was Tubercular and Parapneumonic effusions, whereas

in patients of >60 years again Tubercular was the commonest etiology and 1 was

malignancy (mesothelioma). Males were more in our study group as compared to

females, malignancy was observed in 2 patients both were females. In majority of our

patients duration of illness was less than 1month. Most of our patients presented with

overlapping symptoms. Majority of our patients had co-morbid conditions. All our

patients with retroviral disease had tubercular effusions. Patients with Diabetes

Mellitus, most of them had Tubercular effusions.

Patients with Heart conditions (Ischemic Heart Disease and Rheumatic Heart

Disease) none had tubercular effusion. Patients with Chronic Liver Disease, Heart

Conditions and Renal diseases had transudative effusions. Majority of our patients

had Right sided effusions. Most of our patients had moderate to massive effusions.

Fluid analysis revealed exudative effusions in most of the patients, of which majority

were tubercular effusions followed by parapneumonic effuusions. Most of the patients

cell count ranged from 200 to 5000. Majority of the patients, lymphocytic

predominance was observed followed by neutrophilic predominance.

Lymphocytic predominance was common in Tubercular effusions while

neutrophilic was common in parapneumonic effusions and empyema. Most of the

patients had protein more than 2g/dl. Increased proteins were observed in Tubercular

effusions, Empyema, Parapneumonic effusions and malignancy. Light's criteria

revealed majority of patients had ratio of more than 0.5. Gram stain was positive only

in 2 of our patients so was culture positive (2 patients) and Acid fast bacilli was
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positive in 3 patients. Most of the patients ADA was elevated which helped to

categorize our patients as tubercular vs non tubercular. Side of effusion did not have

significance to diagnose the cause of effusion, but in patients with Congestive cardiac

failure effusion was bilateral.

Owing to a small sample size of 100 patients we  feel it is worth to study by

adjusting variables like age, sex, duration of illness , side of effusion  and co-

morbidities, to see whether these factors have any effect on etiologies. In most of our

patients by simple means like Pleural fluid analysis for protein, sugar, cytology, LDH

and ADA we could arrive at a diagnosis in all our 100 patients. Most of the centers

especially peripherals do not have facilities for higher modalities of investigations.

These simple measures would help to arrive at a diagnosis. In difficult situations, it

may be required to subject patients for further study by Computed tomography,

Pleural Biopsy and other modalities of investigations. To address these issues, a larger

sample size may be needed.
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SUMMARY

In the present study of 100 patients with Pleural Effusion admitted in

Department of Medicine, KLES Dr. Prabhakar Kore Hospital and Medical Research

Centre in the study period from January 2017 to December 2017 was undertaken to

find the etiology of Pleural Effusion.

The results observed on analysing the pleural fluid were majority of patients

with exudative effusions of which most of the patients were tubercular followed by

Parapneumonic effusions.

There was a positive correlation between Pleural LDH and Pleural ADA, and

Pleural ADA with advancing age.

However we did not find significant correlations with factors like age, sex,

duration of illness, side of effusion and size of effusion.
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INFORMED CONSENT

TITLE OF RESEARCH AND STUDY: “CLINICAL AND ETIOLOGICAL

STUDY OF PLEURAL EFFUSION, ONE YEAR LONGITUDINAL STUDY”

Principal Investigator:-

Dr. Rishi Raman

Post Graduate Student,

Department Of General Medicine,

JNMC, Belgaum.

Guide:-

Dr. Vijay. G. Somannavar

Professor & Head of Unit,

Department of General Medicine,

JNMC, Belgaum.

Introduction and Purpose:-This research is intended to study clinically pleural

effusion and etiology of pleural effusion. The principal investigator of the study is

Dr. Rishi Raman under the guidance of Dr. Vijay G. Somannavar. This study is

intended for early diagnosis of pleural effusion and knowing the etiology for helping

in early therapeutic approach.

Procedure:

If you agree to be part of the research study, you will be asked the relevant

history and will be subjected to relevant clinical examination and investigations. You

will also have to give blood and sputum samples for the necessary investigations.
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Risk and Benefits:

The only risk and possible discomfort you might get is while doing

thoracocentisis for pleural fluid analysis. It may cause pain, at the site where the

tapping is done.

You may/may not be benefitted by these investigations but you will be part of

this study which is going to be useful to others in the future.

Alternatives:

Taking part in this study is voluntary. You may choose not to take part in this

study. If you decide to take part you can later change your mind and withdraw from

the study. Your decision will not change the present or future health care. If you

choose not to take part in the study, you will receive the standard treatment for

patients with your condition.

Privacy and Confidentiality:

All information collected about you during the course of this study will be

kept confidential to the extent permitted by law. The code numbers will identify you

in this research record. Information from this study may be published but your

identity will be confidential in any publication.

Institution / Sponsor’s policy:

Does not apply to this research
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Financial incentives for participation:

You will not be paid / offered any gifts /incentives for participating in the

study.

Authorization to publish the results:

The results of the study would be forwarded to the KLE University, Belgaum

as part of requirement towards the completion of MD degree, review and publishing.

In case of the queries during study or in future you may contact following

persons,

3. Dr. Rishi Raman

Investigator,

PG in General Medicine,

JNMC, Belgaum.

2. Dr. Vijay. G. Somannavar

Professor & Head of Unit,

Dept of General Medicine,

JNMC, Belgaum.

1. DR. Ganga Pilli MD

Professor& Head,

Dept. of Pathology, J.N. Medical College,

K.L.E. University, Belgaum - 10
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CONSENT FORM

I voluntarily agree to take part in this study by signing below. I may withdraw

at any time. I am not giving up any of my legal rights by signing this form. My

signature below indicates that I have read this consent form, or it has been read to me

and has been explained to me in my vernacular language and all my questions have

been answered. I will be given a copy of this consent form.

Signature / Left Thumb print of the Participant or legally authorized representative

Participant’s name                                                      :……………………………...

Signature / Left thumb impression :……………………………...

of the participant

Name of the legally authorized                                   :……………………………...

representative / guardian

Signature / Left thumb impression                              :……………………………...

Witness’ name :……………………………...

Signature / Left thumb impression                              :……………………………...

Investigator’s name and signature                               :……………………………...

Date:

Place:
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ANNEXURE II – PROFORMA

CASE NO:

NAME:

AGE/SEX:

IP NO.:

ADDRESS:

OCCUPATION:

HISTORY:

COMPLAINTS AT PRESENTATION: YES/NO

FEVER

COUGH

CHEST PAIN

BREATHLESSNESS

Any other complaint

Past history: Yes/No

Tuberculosis

Bronchial Asthma

Ischemic heart disease

Diabetes mellitus

Hypertension

Any other

Family history

Personal history
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Treatment history

PHYSICAL EXAMINATION:

Temperature:

Pulse:

Respiratory rate:

Blood pressure:

Spo2:

SYSTEMIC EXAMINATION:

R. S.:

C.V.S.:

P.A.:

C.N.S.:

Pleural Cell Type

Pleural Cell Count

Pleural ADA

Pleural Protein

Pleural Glucose

Pleural LDH

Serum Protein

Gram Stain

Culture

AFB

Diagnosis:



Annexures

Page 84

KEY TO MASTER CHART

IP No. : Inpatient Number

TB : Tuberculosis

IHD : Ischemic Heart Disease

RHD : Rheumatic Heart Disease

RD : Renal Disease

RVD : Retroviral Disease

CLD : Chronic Liver Disease

Nil : No co-morbidities

Pleural LDH : Pleural Lactate Dehydrogenase

1 : <222

2 : >222

Pleural ADA : Adenosine Deaminase

1 : <30U/L

2 : 31- 40U/L

3 : 41-60U/L

4 : >60U/L

Pleural Cell Count

1 : <200

2 : >200-1000

3 : 1000- 5000

4 : >5000

Pleural Cell Type

L : Lymphocytic Predominance

N : Neutrophilic Predominance
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Pleural Glucose

1 : <60 g/dl

2 : >60 g/dl



Sr no IP No. Age Sex Fever Cough Chest Pain Breathlessness Co-
morbidities

Chest Xray
Size

Chest Xray
Side

Pleural fluid
Gross

appearance
Cell Count  Cell Type Pleural LDH

Pleural
protein:Serum

protein

Pleural
Glucose

Pleural
ADA

Gram Stain Culture AFB
Pleural Cytology for

Malignant Cells
Type Etiology

1 819191 71 Male No Yes Yes Yes IHD Moderate Left Pale Yellow 1 L 1 2.8: 5.2 2 1 Negative Negative Negative Negative Transudative CCF

2 821658 67 Male No Yes No Yes CLD Mild Right Pale Yellow 1 L 1 0.9:4.7 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

3 821438 60 Female No Yes No Yes Overlapping Moderate Right Pale Yellow 1 N 1 0.7:6.3 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

4 887326 67 Female Yes Yes Yes Yes DM Moderate Right Haemorrhagic 4  N 2 4.8:6.4 2 1 Negative Negative Negative Positive Exudative Malignant

5 888546 42 Male No Yes Yes Yes HTN Mild Left Dark Yellow 4 N 2 3.5:6.3 2 1 Negative Positive Negative Negative Exudative Parapneumonic

6 771433 52 Male Yes Yes Yes Yes RVD Moderate Left Dark Yellow 3 L 2 5.3:6.8 1 4 Negative Negative Negative Negative Exudative TB

7 785623 47 Male No No No Yes IHD Moderate Left  Pale Yellow 1 L 2 1.3:5.6 2 1 Negative Negative Negative Negative Transudative CCF

8 836980 74 Male Yes Yes No No Overlapping Moderate Right Dark Yellow 2 L 2 4.3:7.2 2 4 Negative Negative Negative Negative Exudative TB

9 802367 39 Male No Yes No Yes CLD Mild Right Pale Yellow 1 N 1 0.8:5.2 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

10 795409 56 Male Yes Yes No Yes DM Massive Left Dark Yellow 1 L 2 4.8:7 2 4 Negative Negative Negative Negative Exudative TB

11 784125 65 Female No No Yes Yes IHD Moderate Bilateral Pale Yellow 1 L 1 2.1:6.8 2 1 Negative Negative Negative Negative Transudative CCF

12 815634 63 Female No No No Yes RD Moderate Left Pale Yellow 1 L 1 1.1:6.0 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

13 836008 20 Male Yes Yes No Yes Nil Massive Right Dark Yellow 2 L 2 5.3:7.2 2 3 Negative Negative Negative Negative Exudative TB

14 769078 58 Male No No No Yes DM Massive Right Dark Yellow 2 L 2 5.0:7.5 2 3 Negative Negative Negative Negative Exudative TB

15 809432 24 Female Yes Yes No Yes Nil Massive Left Pus(Empyema) 4 N 2 5.5:7.0 1 1 Negative Negative Negative Negative Exudative Empyema

16 746923 37 Male No Yes No Yes CLD Moderate Left Pale Yellow 1 L 1 1.2:6.2 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

17 797312 35 Male Yes No No Yes DM Moderate Right Pale Yellow 2 L 2 5.1:7.8 1 2 Negative Negative Negative Negative Exudative TB

18 889317 55 Female Yes No No No DM Mild Left Dark Yellow 2 L 2 4.1:6.8 1 3 Negative Negative Negative Negative Exudative TB

19 794096 64 Female Yes Yes No Yes RD Moderate Right Pale Yellow 1 N 1 0.4:6.3 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

20 785108 19 Male Yes Yes No Yes Nil Moderate Left Dark Yellow 2 L 2 4.1:7.0 1 4 Negative Negative Negative Negative Exudative TB

21 810749 34 Male No Yes No No Nil Mild Right Dark Yellow 3 N 2 4.3:7.6 1 1 Negative Negative Negative Negative Exudative Parapneumonic

22 840854 61 Male No Yes Yes No IHD Mild Right Pale Yellow 1 N 1 0.8: 5.6 2 1 Negative Negative Negative Negative Transudative CCF

23 858074 39 Female No No No Yes CLD Massive Right Pale Yellow 1 N 1 0.8:6.4 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

24 780531 18 Female No No No Yes Nil Moderate Left Dark Yellow 3 L 2 3.8:6.1 1 4 Negative Negative Negative Negative Exudative TB

25 846109 54 Male Yes Yes No Yes RD Moderate Bilateral Pale Yellow 1 L 1 0.9:4.3 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

26 854096 28 Male Yes Yes No No Nil Mild Right Dark Yellow 2 L 2 3.8:7.0 1 4 Negative Negative Negative Negative Exudative TB

27 770091 56 Male No Yes No Yes CLD Massive Right Pale Yellow 1 L 1 1.3:6.1 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

28 829155 64 Male No No No Yes HTN Moderate Left Dark Yellow 2 L 2 4.1::7.0 1 2 Negative Negative Negative Negative Exudative TB

29 829153 32 Female Yes Yes No Yes CLD Massive Right Dark Yellow 1 L 1 1.5:5.9 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

30 829480 52 Male Yes Yes No No DM Mild Left Dark Yellow 2 L 2 4.3:6.8 1 3 Negative Negative Negative Negative Exudative TB

31 847581 18 Female Yes No No Yes DM Massive Left Pus(Empyema) 4 N 2 4.3:7.4 1 1 Negative Negative Negative Negative Exudative Empyema

32 826113 57 Male No Yes No Yes Overlapping Massive Right Dark Yellow 2 L 2 4.4:6.8 2 3 Negative Negative Negative Negative Exudative TB

33 825981 26 Female Yes No No Yes Nil Massive Right Dark Yellow 3 L 2 4.2:7.2 1 4 Negative Negative Negative Negative Exudative TB

34 827943 59 Male Yes Yes No No Overlapping Moderate Right Dark Yellow 2 L 2 4.1:7.3 1 3 Negative Negative Negative Negative Exudative TB

35 827908 38 Male Yes No No No HTN Massive Right Dark Yellow 4 N 2 4.8:6.9 1 1 Negative Positive Negative Negative Exudative Parapneumonic

36 827498 53 Female No Yes No Yes HTN Massive Left Dark Yellow 2 L 2 3.3:6.9 2 3 Negative Negative Negative Negative Exudative TB

37 887326 22 Female Yes No No Yes Nil Moderate Left Dark Yellow 4 L 2 4.0:7.0 2 4 Negative Negative Positive Negative Exudative TB

36 827498 53 Female No Yes No Yes HTN Massive Left Dark Yellow 2 L 2 3.3:6.9 2 3 Negative Negative Negative Negative Exudative TB

37 887326 22 Female Yes No No Yes Nil Moderate Left Dark Yellow 4 L 2 4.0:7.0 2 4 Negative Negative Positive Negative Exudative TB

38 813239 38 Male Yes No No No Overlapping Mild Right Dark Yellow 4 L 2 5.7:7.4 1 3 Negative Negative Negative Negative Exudative TB

39 813466 35 Male Yes No No Yes HTN Moderate Right Dark Yellow 4 N 2 5.1:7.8 2 1 Negative Negative Negative Negative Exudative Parapneumonic

40 810951 76 Male Yes No No No Overlapping Mild Left Dark Yellow 2 L 2 5.1:7.4 1 3 Negative Negative Negative Negative Exudative TB

41 832096 46 Male Yes No No Yes CLD Moderate Right Pale Yellow 1 L 1 1.0:6.9 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

42 840941 37 Female No Yes Yes Yes RD Moderate Bilateral Pale Yellow 1 L 1 1.3:6.2 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

43 798431 82 Male Yes No No Yes Overlapping Moderate Left Dark Yellow 2 L 2 4.2:6.8 1 3 Negative Negative Negative Negative Exudative TB

44 764239 52 Female No No Yes Yes RHD Mild Left Pale Yellow 1 L 1 1.7:6.8 2 1 Negative Negative Negative Negative Transudative CCF

45 785430 74 Female Yes No Yes No HTN Mild Right Dark Yellow 3 L 2 3.1:6.4 2 3 Negative Negative Negative Negative Exudative TB

46 780965 36 Female Yes No No Yes DM Moderate right Pus(Empyema) 4 N 2 5.1:8.0 1 1 Negative Negative Negative Negative Exudative Empyema

47 786549 25 Male Yes No No No Nil Moderate left Dark Yellow 3 L 2 4.5:7.6 1 4 Negative Negative Positive Negative Exudative TB

48 765329 67 Male No Yes Yes No Overlapping Mild right Dark Yellow 3 L 2 4.4:6.8 2 3 Negative Negative Negative Negative Exudative TB

49 788542 27 Female No No No Yes RHD Mild left Pale Yellow 2 N 1 0.3:5.2 2 1 Negative Negative Negative Negative Transudative CCF

50 809608 70 Female Yes No No Yes Overlapping Massive right Dark Yellow 3 L 2 4.9:7.4 2 3 Negative Negative Negative Negative Exudative TB

51 816874 61 Male Yes No No No HTN Mild right Dark Yellow 3 L 2 5.5:6.7 2 3 Negative Negative Negative Negative Exudative TB

52 798540 39 Male No Yes No Yes CLD Moderate right Pale Yellow 2 N 1 0.4:5.8 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

53 785996 44 Female No Yes No Yes CLD Massive right Pale Yellow 1 N 1 0.7:6.2 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

54 763497 49 Male No Yes No Yes IHD Massive Left Pale Yellow 2 N 1 0.5:6.7 2 1 Negative Negative Negative Negative Transudative CCF

55 754398 69 Female Yes No No Yes DM Moderate Right Dark Yellow 3 L 2 3.8:6.2 1 3 Negative Negative Negative Negative Exudative TB

56 765486 64 Male No Yes No No HTN Moderate right Dark Yellow 3 L 2 4.3:6.7 1 3 Negative Negative Negative Negative Exudative TB

57 765987 47 Male No Yes No Yes CLD Massive right Pale Yellow 2 L 1 1.8:6.8 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

58 796541 78 Female Yes Yes No Yes Overlapping Moderate right Dark Yellow 2 L 2 4.9:7.6 2 3 Negative Negative Negative Negative Exudative TB

59 845612 54 Female No Yes No Yes CLD Massive right Pale Yellow 1 N 1 1.1:6.9 1 1 Negative Negative Negative Negative Transudative Hypoproteinemia

60 813406 27 Male Yes Yes No Yes Nil Massive left Dark Yellow 3 L 2 3.1:6.3 1 4 Negative Negative Positive Negative Exudative TB

61 823986 54 Male No Yes No Yes RD Moderate Bilateral Pale Yellow 2 L 1 0.3:5.8 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia



62 854387 65 Female Yes No No No DM Mild right Dark Yellow 3 L 2 3.3:7.1 1 3 Negative Negative Negative Negative Exudative TB

63 796543 35 Male Yes Yes No Yes DM Massive right Dark Yellow 3 L 2 3.2:6.2 1 3 Negative Negative Negative Negative Exudative TB

64 795487 23 Male No No Yes No Nil Mild right Pale Yellow 2 N 1 0.4:5.9 1 1 Negative Negative Negative Negative Transudative Hypoproteinemia

65 754008 48 Male Yes No No Yes HTN Massive right Dark Yellow 3 L 2 3.7:6.0 1 3 Negative Negative Negative Negative Exudative TB

66 765433 27 Male No No Yes No Nil Mild right Pale Yellow 2 L 1 0.8:6.0 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

67 795321 43 Female Yes No No Yes DM Massive right Dark Yellow 3 L 2 3.8:7.1 1 3 Negative Negative Negative Negative Exudative TB

68 813288 62 Female Yes No No No HTN Mild right Dark Yellow 3 L 2 4.4:6.6 1 3 Negative Negative Negative Negative Exudative TB

69 846475 57 Female No Yes Yes Yes IHD Massive left Pale Yellow 3 N 1 0.8:6.5 1 1 Negative Negative Negative Negative Transudative CCF

70 815601 47 Male No No Yes No Overlapping Mild right Dark Yellow 3 L 2 4.5:7.9 1 3 Negative Negative Negative Negative Exudative TB

71 839641 60 Female Yes Yes No Yes HTN Massive right Haemorrhagic 4 L 2 4.5:7.2 1 1 Negative Negative Negative Positive Exudative Malignant

72 838514 43 Male Yes No No No Nil Moderate left Dark Yellow 2 L 2 4.1:6.8 1 4 Negative Negative Negative Negative Exudative TB

73 841075 45 Male Yes No No Yes RVD Massive right Dark Yellow 3 L 2 4.1:7.0 1 3 Negative Negative Negative Negative Exudative TB

74 817320 59 Male No No Yes Yes DM Mild right Pale Yellow 2 N 1 1.3:6.8 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

75 808127 32 Male Yes Yes No No Nil Mild right Dark Yellow 4 L 2 3.8:6.4 1 3 Negative Negative Negative Negative Exudative TB

76 846319 20 Male Yes No No Yes Nil Moderate left Dark Yellow 3 N 2 5.0:7.6 1 1 Negative Negative Negative Negative Exudative Parapneumonic

77 848752 39 Male Yes No Yes No HTN Mild right Dark Yellow 4 L 2 3.9:6.5 2 3 Negative Negative Negative Negative Exudative TB

78 756031 39 Male No Yes No Yes Overlapping Moderate right Pale Yellow 2 L 1 1.4:7.0 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

79 839066 47 Male Yes Yes No No HTN Massive right Dark Yellow 4 L 2 4.3:6.4 1 4 Negative Negative Negative Negative Exudative TB

80 838482 22 Male Yes Yes Yes No HTN Mild right Dark Yellow 3 N 2 4.1:7.2 2 1 Positive Negative Negative Negative Exudative Parapneumonic

81 843547 39 Male No No No Yes CLD Massive right Dark Yellow 2 L 1 1.3:7.0 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

82 844842 42 Male No No No Yes RVD Moderate left Dark Yellow 2 L 2 4.1:7.0 1 4 Negative Negative Negative Negative Exudative TB

83 741808 52 Male No Yes No No IHD Mild right Pale Yellow 2 N 1 1.2:6.4 2 1 Negative Negative Negative Negative Transudative CCF

84 846298 49 Male No No No Yes Nil Moderate right Dark Yellow 3 L 2 3.0:6.5 1 4 Negative Negative Negative Negative Exudative TB

85 845531 38 Male No Yes No Yes IHD Moderate left Pale Yellow 2 L 1 1.8:6.8 2 1 Negative Negative Negative Negative Transudative CCF

86 836534 44 Male No Yes No No HTN Mild right Dark Yellow 3 L 2 3.6:7.0 1 4 Positive Negative Negative Negative Exudative TB

87 846545 25 Female No Yes No Yes Nil Moderate left Pale Yellow 4 N 2 4.3:6.8 2 1 Negative Negative Negative Negative Exudative Parapneumonic

88 846799 46 Male Yes Yes No No HTN Moderate right Dark Yellow 3 L 2 5.2:8.2 1 4 Negative Negative Negative Negative Exudative TB

89 844896 35 Male No Yes No No DM Moderate right Dark Yellow 3 L 2 5.0:7.6 1 4 Negative Negative Negative Negative Exudative TB

90 847469 32 Male Yes Yes No No CLD Moderate right Dark Yellow 2 L 2 5.1:6.9 1 4 Negative Negative Negative Negative Exudative TB

91 847898 28 Male No Yes No No Nil Mild left Dark Yellow 3 N 2 4.1:7.5 1 1 Negative Negative Negative Negative Exudative Parapneumonic

92 876484 65 Male No No Yes No Overlapping Mild right Dark Yellow 3 L 2 4.0:6.8 2 4 Negative Negative Negative Negative Exudative TB

93 737004 39 Female No Yes No Yes IHD Massive left Pale Yellow 2 L 1 1.2:6.3 1 1 Negative Negative Negative Negative Transudative CCF

94 787687 63 Male Yes No No No Nil Mild right Dark Yellow 3 L 1 3.9:7.0 1 2 Negative Negative Negative Negative Exudative TB

95 841709 37 Male No Yes No Yes RD Moderate Bilateral Pale Yellow 2 L 1 1.5:6.8 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

96 770235 62 Female No No No Yes Overlapping Moderate Right Dark Yellow 3 L 2 4.2:6.7 2 2 Negative Negative Negative Negative Exudative TB

97 748291 34 Male No No Yes Yes RD Massive Right Pale Yellow 3 L 1 0.9:5.9 1 1 Negative Negative Negative Negative Transudative Hypoproteinemia

98 781987 32 Female No Yes No No HTN Mild Right Dark Yellow 3 N 2 4.0:6.8 2 1 Negative Negative Negative Negative Exudative Parapneumonic

99 793906 36 Male No Yes No Yes RD Moderate Bilateral Pale Yellow 2 L 1 1.0:6.8 2 1 Negative Negative Negative Negative Transudative Hypoproteinemia

100 800210 56 Male No Yes No Yes IHD Moderate Right Pale Yellow 2 L 1 0.9:6.0 1 1 Negative Negative Negative Negative Transudative CCF
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