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Abstract

Background: The delineation of pleural effusions as beingegitinansudate or exudate is the initial and crustiep in the diagnosis of pleural
effusions. The aim is to ascertain the role of sepleural fluid albumin gradient and pleural fluidkaline phosphatase in segregating the
exudative and transudative pleural effusions andotopare with the gold standard Light's criteléethods: Thirty four patients with pleural
effusion admitted over a period of one and halfyeeere studied. Light's criteria, serum-pleuraidlalbumin gradient and pleural fluid alkaline
phosphatase were used to separate transudatesuatades Results: According to the Light's criteria, there were 2&idates and 11 transudates.
Out of the 23 exudates, 5 exudates were found toansudates and among the 11 transudates, 5 wasesound to be exudates by serum-
pleural fluid albumin gradient (cut off value 1.8b). With pleural fluid alkaline phosphatase 7 casere classified as exudate and 27 cases
were classified as transudates. All the 7 exudatee correctly classified with respect to the Ligltriteria. Pleural fluid alkaline phosphatase is
54% sensitive and 78% specific with respect toltight’s criteria for differentiating exudative anidinsudative effusions. At the cut off value of
75 UIL, the pleural fluid alkaline phosphatase 49@sensitive but 100% specific for classifying exigd.Conclusion: In conclusion, though
light's criteria is mostly recommended, coalescee of other criteria like albumin gradient and Afl& phosphatase improve the diagnostic
confidence in distinguishing exudates and transsdat
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INTRODUCTION Wheretheflulidwasiormedanmédlactate
Pleural effusions are quite common and are of kighdnifold etiologies. The dehydmgenasee_Xpresse_s the level of mflam_ma_ltlonthm_l
excessive collection of fluidis accumulated in the pleural space, which lies pleural Spacé‘] Light's criteria is more accurate in identifying
between theparietal pleura and visceral pleura. Tuberculosisgexudates.However,it may confound about 25% of trdatve
malignancy, renal and cardiac failures are the retimogies for ~ effusion cases as exudatives.Dharet®alestablished that
the pleural effusion which require immediate diagisoand whenthe serum - effusion albumin gradient and Lsgbtiteria
treatment. The relative annual incidence of pleweffusion were compared, Light's criteria correctly identifi@ll the
globally is estimated to be 320 per million peojpléndustrialized exudates but misdiagnosed 2 of 5 transudates (cHsksart
countries” Normally, every one hour 10 pl per kgof fluid este failure). Owing to this reason, several other patams have
constantly to pleural space from the capillariestlie parietal also been recommended todiscriminate transudates an
pleura. However, almost all the fluid drains by pmatic  exudates viz.difference in cut offvalue of 1.2 gdl serum-
systent? pleural fluid albumin gradiert! pleural fluid to serum bilirubin
The excess pleural liquid accumulates due to ekeess ratio of 0.6[,7] pleural fluid cholesterol cut off value 60mgﬁil,
production or decreased lymphatic drainage. Disisfyng  soluble leukocyte selectifl, uric acid™ cytokines;**?
between the transudate and exudate is necessatéomine difference in cut off level of 0.23 of pleural fthito serum
the origin (local or systemic) of effusion. Themary reason cholinesterase ratfbs,] pleural fluid adenosine deaminase
to differentiate transudate and exudate is thahdf fluid is level alkaline phosphatase valtié. Guptaet al’®
transudate no further diagnostic procedure is margs demonstrated the usefulness of plasma-pleuralieffudbumin
Contrary to this, advanced diagnostic effort isuieed if the  gradient (PPEAG) parameter to differentiate betweeindates
fluid is exudate. The criteria proposed by Light &, in  and transudates, especially in the cases misckbdif Light's
19728 remains robust in differentiating exudates fromcriteria. Hence, this prospective study was desigrte
transudates. With Light's criteria, a pleural effusis exudate —determinethe role of serum-pleural fluid albumimdjent and
if one or more of the following criteria is met atrdnsudate if Pleural fluid alkaline phosphatase in differentigti the
none of the criteria is present. i) Ratio of plédhaid protein ~ exudative and transudative pleural effusions anddmpare
to serum protein greater than 0.5. ii) Ratio oty fluid LDH ~ With the gold standard Light's criteria.
(Lactate dehydrogenase) to serum LDH greater th@niid) MATERIALS AND METHODS
Pleural fluid LDH greater than 2/3rd the upper timi normal
for the serum LDH (usually cut off level for pleufaid is 200
IU/L).

This Institutional based prospective observational
study was conducted between August 2007 and Ja2088 at
. - the Department of Pulmonology,MediCiti hospital,ddyabad.
Here, the protein expresses the permeability ddeles  The study protocol was approved by Institutionahi&
™ committee of the MediCiti Institute of Medical Scaes. All
Address for correspondence the patients attending the pulmonology departmettit istory

Paramjyothi K gongati _ _ _ and clinical examination suggestive of pleural sifns were
Nizam's Institute Of Medical Sciences; Adithya included. Patients with Frank empyema,hemothoraast p
Hospital,India. pleurodesis and chylothorax were excluded fromsthdy.
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Table: 1 Distribution of patients with (according to, based on) Co-morbidites

Co-morbidities

Number of patients

Diabetes 14(41.11%)
Hypertensio 14(41.11%
Asthme 3(8.82%
COPL 0(0%;

PTB 3(8.82%
Renal diseas 4(11.76%
Connective tissue dises 0(0%
Malignancy 0(0%
Hypothyroidisn 1(2.94%
Coronary artery disea 3(8.82%

Table: 2 Distribution of cases according to the seand etiology

Etiology Males n (%) Females n (%) Total n (%)
Pneumonic 9 (26.47) 3(8.82) 12 (35.3)
Tuberculosis 6 (17.64) 2 (5.88) 8 (23.52)
Malignancy 1(2.94) 5 (14.70) 6 (17.64)
CKD/Renal Failure 5(14.70) 0 (0) 5 (14.70)
CCF 2 (5.88) 1(2.94) 3(8.82)
TOTAL 23 (67.64) 11 (32.35) 34 (100)

Table: 3 Distribution of cases according to the edlogy and Light's criteria

Group Etiology (n) Serum | Plfluid | Fluid Serum | Fluid Fluid/
protein | protein | /serum | LDH LDH Serum
g/dl g/dl protein | U/L U/L LDH
mean mean ratio mean mean ratio
mean mean
Tuberculosis(8) 6.6 4.41 0.66 207.62 | 571.25 3.46
Exudate Parapneumonic(9) | 6.52 4.83 0.72 237.77 | 1030.2 5.84
Malignancy(6) 6.91 5.43 0.78 272.83 | 940.16 4.71
6.67
AVG 4.89 0.72 239.40 | 847.20 4.67
CCF(3) 5.50 1.53 0.28 383 109.66 0.27
Transudate | Synpneumonic (3) | 6.33 1.9 0.30 498 120.33 0.25
CKD/Renal 6.06 1.88 0.29 353.2 127.4 0.36
failure(5)
AVG 5.96 1.77 0.29 411.4 119.13 0.29
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Table: 4 Distribution of cases according to serumrad pleural fluid albumin gradient

Serum-fluid
G Etiol Serum albumin Fluid album bumi
rou iology (n uid albumin | albumin
P gy () mean (gm/dI) mean (gm/dl] gradient mear
(gm/dI)
Tuberculosis (5) 2.46 2.2 0.26
Parapneumonic (9) 2.21 1.77 0.43
Exudate Malignancy (6) 2.68 2.75 -0.4
CKD/Renal failure (2)] 1.95 0.85 0.6
CCF (2) 1.8 0.8 1
Avg 2.22 1.67 0.37
CCF(2) 3.25 0.85 2.4
Tuberculosis (3) 3.8 1.6 2.2
Transudate
Synpneumonic (3) 2.8 0.7 2.12
CKD/Renal failure (3)] 2.53 0.96 1.56
Avg 3.09 1.02 2.07

Table: 5 Distribution of cases according to the etlogy and  Table: 6 Comparison of sensitivity and  specificityof S-P
pleural fluid alkaline phosphatase albumin gradient and alkaline phosphatase with resect tc
Light's criteria

Group Etiology (n) Fluid ALP U/L
mear Groups S-P albumin || Alkaline
gradient phosphatase
Parapneumonic (3) 105.66
Exudates
Malignancy (4) 200.75 Transudates 1 27
Exudates 23 7
Avg 153.2
CCF (3) 31.66 Total 34 34
Tuberculosis (8) 54.37
Sensitivity 54% 34%
Transudate | Synpneumonic (9) 41.88
Specificity 78% 100%
CKD/Renal failure (5)] 27.4
PPV 54% 100%
Malignancy (2) 27
NPV 78% 30%
Avg 36.46
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A total of 34 study subjects were enrolled and werén our study, according to the above criteria, 28uml

interviewed with detail history and undergone coetglgeneral
and systemic examination. Written informed conserds
obtained from each patientand investigated accgrd the
preset proforma.

Besides, routine investigations of hemogram witlRES
and serum biochemistry, all the patients were sibfeto the
chest radiography (PA view),sputum gram stain, @puAFB
stain, pleural fluid analysis for total count andfetential
count, pleural fluid chemistry, pleural fluid AFBai, pleural
fluid gram stain and pleural fluid cytology.

Pleural fluid and venous blood were simultaneousiwn
to investigate biochemical parameters such as iprosbumin,
LDH, alkaline phosphatase and others. Biochemioalysis was
done by multichannel analyzer (Siemen's DADE Barin
Dimension Xpand Plus) after thorough calibratiootal count and
differential count of pleural fluid were done matyaPleural fluid
pH estimation was done on arterial blood gas macRieural
biopsy was done by using Abram's pleural biopsydhkeean
appropriate patients. Bronchoscopy was done insarjected to
biopsy wherever needed and evaluated for histojmagival
examination. Complete hemogram was done on Sierbgarsa-5
Evolution cell counter.

RESULTS

Thirty four patients were included in the study.efd
were 23 male (67.64%) and 11 female (32.36%) irstheéy group.
The mean age of patients was 55.64+17.081. Theritya{d7.1%)
of study subjects were aged > 60 years, 41.17%oémswere in
age group 30-60, and 11.70% were in the age
group £30. Out of 34 subjects, 12 patients had no co-ndiies
and 22 patients had one or more than one co-mtigsidPatients
with co-morbidities are as follows, 41.11% eachdatbetes and
hypertension, 11.76% patients of renal disease298.&ach of
asthma, pulmonary tuberculosis and coronary adisgase, 2.94%
patients with hypothyroidism (Table 1). At the tinod study,
majority (58.82%) of the study subjects had nornil,
underweight was 2.94%, and overweight was 38.23%.

Based on the etiology of the total patients, 35(834le-
26.47%: female-8.82%) had paraneumonic effusion,5228
(male-17.64%: female-5.88%) had tuberculosis, 1%.64nale-
2.94%: female-14.70%) had malignancy, 14.70% (nal&g-0%:
female-0%) had renal failure and 8.82% (male-5.88%ale-
2.94%) had congestive cardiac failure (Table 2).

In this observational study of 34 patients, acatgdd
gold standard light's criteria, 23 patients werassified as
exudates and 11 were transudates (Table 3). Thdateaihave
mean serum protein, pleural protein of 6.67g/dl d@®Pg/dl
respectively. The mean fluid to serum ratio wastbout to be
0.72. The mean values of serum LDH, fluid LDH ahddf to
serum LDH ratio were 239.40U/L, 847.20U/L and 4.A7U
respectively. The transudates have mean serumimprpteural
protein and fluid to serum ratio of 5.96g/dl,1.77dlgand
0.29g/dl respectively. The mean values of serum LBtid
LDH and fluid to serum LDH ratio were 411.4U/L,118U/L
and 0.29 respectively.

Based on the work done by Roth et al, patients We¥

classified as exudates and transudates accorditigetout off
value 1.2g/dl of serum-pleural fluid aloumin grattiesSamples

having serum-pleural fluid albumin gradienf£1.2g/dl were
classified as exudates and >1.2g/dl were classifsetlansudates.

effusions were exudates and 11 pleural effusiongewe
transudates (Table 4).Theexudates hadmean valusgrom
albumin, pleural fluid albumin and serum-pleuraiidl albumin
gradient of 2.22 g/dl, 1.67 g/dl and 0.37 g/dl exgjvely. The
transudate group had mean serum albumin, meanaplidwid
albumin of 3.09 g/dl and 1.02 g/dl respectively.eTmean
serum-pleural fluid albumin gradient was 2.07 g/dl.

Thirty foursubjects of pleural effusion in our syud
were again classified into exudates and transudstesolute
value of pleural fluid alkaline phosphatase withua off value
of 75 U/L. As 75 U/L was used as cut off value ingnof the
standard studies, 7 patients were classified adag®a and 27
patients as transudates. The 7 exudates had mearalpfluid
alkaline phosphatase of 153.2 U/L. 27 transudases hean
pleural fluid alkaline phosphatase of 36.46 U/L.eTtesults
were shown in table 5.

As shown in table 6, using the cut off value of 4/@l
for differentiating exudative and transudative sifins the
sensitivity, specificity, positive predictive valuand negative
predictive value of the serum-pleural fluid albungradient
were 54%, 78%, 54% and 78% respectively. Usingptkaral
fluid alkaline phosphatase method for classifyihg &xudative
and transudative effusions substantiated the $ahgsit
specificity, positive predictive value and negatipeedictive
valuesas 40%, 100%, 100% and 30% respectively.

DISCUSSION

Despite numerous studies, physiology of pleural
effusion formation and absorption is still a matédebate. In
most of the conditions, Light's criteria are stilidely used to
distinguish exudates and transudates. This praspestudy
compared the serum-pleural fluid albumin gradierd pleural
fluid alkaline phosphatasewith the Light's criterito
discriminate transudates and exudates.In the dursandy,
Light's criteria was considered as the gold stah@aainst the
other two parameters. The gold standard referrdthi® 100%
sensitivity and 100% specificity (assuming it doex falsely
identify) in diagnosing the disease.

In our study, male to female ratio was 2.1:1. Mega
of the patients was 55.64+17.08. Similar studiesehalso
reported the age distribution, 47% of the patievese between
41-60 years with 63 males and 38 females [14], afub9
patients, 37 were male and 22 were female with naegn of
6lyears (age range=19 to 84) [6].

In our study the commonest cause of exudative ieffiusas
parapneumonic effusions 35.29% followed by tubersisl
23.52%, and malignancy 17.64%, and the commonesgseca
transudates was renal failure 14.70% followed by FCC
8.82%.Dharet al., [5] reported in his study tha¢ tommonest
cause of exudative effusion was tuberculosis 428athers were
neoplasm (22%), parapneumonia (4%), and rheumadfttitis
(2%). Among the transudative effusions cirrhosifiver was 12%,
heart failure (10%) and nephritic syndrome (8%).

The mean levels of serum protein, pleural fluidteim
and the pleural fluid to serum protein ratio in feesent study
ere almost comparable with that observed by thar&thal [5].
he highest and lowest serum protein levels wesegll, and 4.7
o/dl respectively. The highest pleural fluid protével of 6.2 g/dI
which was seen in case of mesothelioma and lowesta fluid
protein of 1.2g/dl was seen in 2 cases, one of lwhias
biventricular failure, and the other was sufferfram bilateral
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bronchopneumonia with acute respiratory distressdyme
(ARDS).

The mean serum LDH levels were lower than thos

observed by the Dharet al., [5] but the pleurabfluDH levels
were closely comparable in both the studies. Thghdst
pleural fluid LDH of 4320 U/L was seen with a casé
parapneumonic effusion and lowest pleural fluid LDH48
U/L was seen in a case of biventricular failure eTieural
fluid to serum LDH ratio was considerably higheror study
compared to the study byDharet al[5].

found to be 100% i.e., the samples which were ifiedsas
transudates according to light's criteria remaimsdtransudates

ven after the classification based on ALP. Inrailar study by

ushtaget al.,(15) the sensitivity for the diagsosi exudates was
100% and specificity was 85.71%; PPV and NPV weBe&Z%
and 100% respectively. FusunSahinet al., [18]bnaishe cut off
value of 42 U/L for ALP found that the sensitivisynd specificity
were 77% and 95% respectively.Both the above stutiiave
concluded that the alkaline phosphatase as araeifigs parameter
to differentiate exudates from transudates.

In this present study, the mean serum and pIeur&ONCLUSION

fluid albumin levels as well as the serum-pleuhaidf albumin
gradient were less, compared to those observetidopharet
al[5]. The highest pleural fluid albumin was 3.@ligh a case
of mesothelioma and the lowest pleural fluid albumwias 0.5
g/dl, as observed in two cases, one of which wagnga
biventricular failure as well as hypoalbuminemtee bther had
bilateral bronchopneumonia with ARDS and ventilat
associated pneumonia (VAP).

Apparently,in our study the sensitivity and speifi
for identifying exudates and transudates with aliougnadient
were 54% and 78%.A study Roth et al., [6] revedlet the
sensitivity and specificity for identifying the edates with the
Light's criteria were 100% and 72% respectively.eT
corresponding sensitivity, specificity for idenfifig exudates
with the albumin gradient was 95% and 100% respelgti
with the cutoff of 1.2 g/dl for the albumin gradieRecently, a
study by Bielsaet al.,[17]substantiated the prewasge of
mislabelled transudates by light's criteria andaése that the
sensitivity and specificity of albumin gradient {coff level
1.2g/dL) parameter were 83% and 62%.

The study done by FusunSahinet al [18]analyzed
diagnostic utility of albumin gradient, alkaline gdphatase,
total cholesterol, total bilirubin and uric acid differentiating
pleural exudates from transudates, and shown that
sensitivity and specificity for the serum-effusiaibumin
gradient were 94% and 100% with cut off of 1.2 gaaid
concluded that Light's criteria remains the bestega for
classifying exudates and transudates.

In another research work by Gupta et al[16], bygsi 5.

the albumin gradient of 1.2 g/dLit was observedt ttte
sensitivity, specificity, PPV and NPV were of 97.9%00%,
100% and 92.3% respectively. From this study, thaye
established that the serum effusion albumin gradiexs better
than the Light's criteria and inferred that thisgmaeter can be
used as supplementary parameter.

In the present study of 34 patients for classifyingy.

exudates from transudates by using pleural fluidly o7

patients were classified as exudate and 27 patiemie
classified as transudates with mean pleural fluikilme

phosphatase (ALP) of 153.2 U/L and 36.46 U/L retpely.

Out of 7 exudates, 3 patients had parapneumonisieffs and
4 patients had malignancy. Out of the 23 transisj&@atients
had CCF, 8 patients had tuberculosis, 9 patientd

synpneumonic effusions, 5 patients had CKD, remgirn2

were suffering from malignancy.

At the cut of value of 75 U/L for ALP, we have oioted
the sensitivity of 34%. i.e., among the 27 transesldy pleural
fluid alkaline phosphatase criteria, 11 were cdlyedassified as
transudates, but the remaining 16 transudates esardates by
applying Light's criteria. Furthermore, specificitglue was

(0]

Though earlier studies established the Light'ssddtas
“gold standard” for segregating transudative andudexive
effusions, often misclassifications occur due t® ¢tombination of
multiple parameters in parallel manner under alsitgst. Due to
various etiological factors like modernization €lifstyle, food
habits), emergence of various diseases, etc. maeiattbn from
orLight's criteria is being observed in differentiggitransudates and
exudates. Hence, it is mandatory to revisit thétlgycriteria by
using other criteria like serum albumin gradientd aalkaline
phosphatase, which demonstrated the usefulnedadsifging the
exudates and transudates as complementary crifdria.strategy
improves diagnostic confidence and benefits the agament of
h exudative pleural effusion.
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