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ABSTRACT 
Pleural effusion is excessive pleural fluid accumulation in the aimed pleural cavity, are categorized into 

exudate and transudate. Light’s criteria (1972) has become a classic criteria to distinguish pleural effusion 
types. Other criteria were evaluated such as pleural fluid uric acid. The aimed of this study was to analyze the 
difference of uric acid level between transudate and exudate and to compare it with Light’s criteria. A cross-
sectional study was conducted in Clinical Pathology Laboratory of the Dr. Wahidin Sudirohusodo Hospital Ma-
kassar in September 2016. Uric acid level of pleural effusion samples was measured by ABX Pentra 400. Statis-
tical analysis used Mann-Whitney U test, significance was indicated if p<0.05. Cut-off, sensitivity and specificity 
of uric acid used ROC curve. Total subjects were 56 patients, mean age 49.54+13.63 years-old, 31 males 
(55.4%) and 25 females (44.6%). Most cases were exudative effusion (58.9%) with 19 malignancy cases 
(33.9%). Uric acid level median was 6.6 mg/dL (3.24-17.50 mg/dL) higher in transudate than exudate 5.01 mg/
dL (0.6-9.40 mg/dL) (p=0.001). The cut-off point for pleural fluid uric acid was 5.845 mg/dL, with a sensitivity 
of 78.3% and specificity of 66.7%. Sensitivity and specificity of Light’s criteria was 97% and 60.9%. There was a 
significant difference between pleural fluid uric acid level in transudate and exudate, higher in transudate than 
exudate. Light’s criteria were higher in sensitivity than uric acid, but lower in specificity. Further research is 
needed with better sampling method to reduce bias. 
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INTRODUCTION  
Pleural cavity located between the visceral 

and parietal pleura is, normally filled with thin fluid 
approximately 1-10 mL. The pleural fluid serves as a 
lubricant between the two pleural surfaces in respi-
ration. The balance of fluid in the pleural cavity is 
maintained by colloid osmotic pressure, capillary 
permeability and hydrostatic pressure. Pleural fluid 
in normal circumstances is formed slowly as plasma 
filtration through capillaries and then reabsorbed 
via the lymph vessels around the pleura.1,2 

Pleural effusion is excessive pleural fluid accu-
mulation in the pleural cavity, caused by excessive 
production or an absorption disorder, or both of 
them. Pleural effusion is a common manifestation of 
pleural abnormalities that caused by a variety of 
diseases, ranging from cardiovascular disease, in-
flammatory or malignant diseases that require fur-
ther evaluation and therapy.3 Pleural effusion can 
be categorized into exudate or transudate based on  

the pathogenesis. Transudate occurs due to changes 
in hydrostatic pressure or oncotic systemic, without 
pathological abnormalities in the structure of the 
pleura or the walls of blood vessels. Exudate is caused 
by a local pathology disorder or structural damage to 
the pleura.4,5 

Uric acid is a product of catabolism of nitrogen-
containing products especially purines, either from 
diet or endogenous nucleic acids which are Deoxyri-
bonucleic Acid (DNA) and Ribonucleic Acid (RNA). Uric 
acid in the circulation derived from the degradation of 
a normal dietary source and dead body cells.6 Uric 
acid with low molecular weight (168 g/mol) based on 
studies can be found in the pleural fluid.2,7,8 Increasing 
uric acid levels can be found in clinical conditions that 
cause oxidative stress and tissue hypoxia, such as ob-
structive lung disease, congestive heart failure and 
others. Depletion of cellular oxygen results in Adeno-
sine Triphospate (ATP) degradation into hypoxan-
thine, xanthine and uric acid.2,7 
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rated from transudates by Light’s criteria if one of 
the following three criteria was met: pleural/serum 
protein ratio of > 0.5; the pleural/serum LDH ratio of 
> 0.6; and/or the pleural fluid lactate dehydrogen-
ase (LDH) greater than 200 U/l). 

From normality test using Shapiro-Wilk Test, 
data were found not normally distributed, then data 
was reported in median (minimum-maximum). Sta-
tistical analysis was done with Mann-Whitney U 
test, p-value less than 0.05 was considered statisti-
cally significant with confidence interval 95%. Re-
ceiver Operating Characteristic (ROC) curves were 
calculated for evaluating the optimum cut-off 
points, sensitivity and specificity of uric acid levels. 
Sensitivity and specificity of Light’s criteria were cal-
culated by 2x2 table. 

 
RESULTS AND DISCUSSION 

Fifty-six specimens of pleural fluid from 56 
patients were obtained, 31 patients were males 
(55.4%) and 25 were females (44.6%), with a mean 
age of 49.54 + 13.63 years (range 14-76 years). Most 
specimens was from the age group of 40-59 years, 
consisting of 31 patients (55.4%) as seen in Table 1. 
This result was relevant with Surjanto et al.,11 study 
at the Dr. Moewardi Hospital (RSDM) Surakarta dur-
ing the period January 1 until December 31 2012, 
that the number of patients with pleural effusion 
was more in males, with the largest age group be-
tween 41-60 years.11 

Patients with transudative pleural effusion 
were 23 (41.1%), 10 of them were males (43.5%) 
and 13 females (56.5%), with a mean age of 53.43 + 
13.66 years (26 -76 years). Exudative pleural effu-
sion with a total of 33 (58.9%), 21 of them were 
males (63.6%) and 12 females (36.4%), with a mean 
age of 46.82 + 13.13 years (14 -71 years) (Table 2). 

Most cases was exudative pleural effusion 
(58.9%). This was in line with Hazarika et al.,5 who 
found exudate as the largest case (79.24%).5 Based 
on this study, most of the transudative pleural effu-
sion was caused by chronic renal failure in 13 cases 
(23.2%). Most of the exudative pleural effusion 
caused by malignancy in 19 cases (33.9%). This was 
in line with Surjanto et al. Study that malignancy 
was the most cause of pleural effusion.11 Etiology of 
pleural effusion is shown in Table 3. 

Increases in uric acid level in transudate may 
be found in clinical conditions associated with tissue 
hypoxia and oxidative stress.7 Oxidative stress hap-

Light’s criteria introduced in 1972, has become 
a classic criteria to distinguish exudate from transu-
date. Fluid is considered exudative if it meets one or 
more of the following criteria: pleural/serum protein 
ratio of > 0.5; the pleural/serum LDH ratio of > 0.6; 
and/or the pleural fluid Lactate Dehydrogenase (LDH) 
greater than 200 U/l).7,9 In a recent article, Porcel re-
ported that Light’s criteria had a very high sensitivity 
(98%) but lower specificity (73%).10 

Several recent articles have evaluated alterna-
tive criteria for the distinction of transudate and exu-
date, such as a pleural fluid uric acid level. Hazarika et 
al. Found that pleural fluid uric acid levels were higher 
in transudate than exudate with a cut-off 5.35 mg/dL, 
sensitivity of 89.32% and specificity of 92.60%.5 Jain 
et al. Also found pleural fluid uric acid level higher in 
transudate than exudate with a cut-off 5.5 mg/dL, 
sensitivity of 94% and specificity of 83%.2 

Considering these alternative criteria, rese-
crhers are interested in comparing the two criteria 
mentioned above in determining the type of pleural 
fluid, to find a more accurate, applicable and inexpen-
sive test. Thus, the result of this study can be used as 
a reference to the clinicians in selecting an effective 
and efficient test. 

The aimed of this study was to evaluate the 
difference of pleural fluid uric acid level between 
transudate and exudate and to compare it with 
Light’s criteria. 

 
METHODS 

A cross-sectional study of 56 pleural fluid speci-
mens was conducted in Clinical Pathology Laboratory 
of the Dr. Wahidin Sudirohusodo Hospital Makassar 
in September 2016. Pleural fluid specimens were ob-
tained from thoracocentesis procedure by Pul-
monologist on the ward and then the analysis was 
performed in the Clinical Pathology Laboratory. Pa-
tients having pleural effusion secondary to trauma, 
were excluded from this study. Uric acid pleural fluid 
levels were analyzed using a chemical autoanalyzer 
(ABX Pentra 400), colorimetric method. 

Samples were therefore divided into two 
groups as transudative effusion or exudative effusion 
based on standard methods of diagnosis and Light’s 
criteria. Malignancies were confirmed by cytology 
examination. Infections were confirmed by positive 
microbial culture and acid-fast bacilli smear. Conges-
tive heart failure, chronic kidney disease and liver cir-
rhosis were confirmed by clinical examination, radio-
logical examination and others. Exudates were sepa-
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pened in patients with chronic renal failure. Patients 
with chronic renal failure receiving hemodialysis 
experienced hypoxemia during routine dialysis.12 
The same applied to patients with congestive heart 
failure who turn hypoxemic. Similarly, liver cirrhosis 
is often associated with oxidative stress. A variety of 
cytokines like TNF-α can be produced in Kupffer 
cells induced by oxidative stress, which might in-
crease inflammation and apoptosis. With regard to 
hepatic stellate cells, the proliferation and collagen 
synthesis of hepatic stellate cells are triggered by 
oxidative stress.5,13 Depletion of cellular oxygen re-
sults in Adenosine Triphosphate (ATP) degradation 
into hypoxanthine, xanthine and uric acid.2,7 

 
A Receiver Operating Characteristic (ROC) curve 

of pleural uric acid (Figure 1), has been done to deter-
mine the demarcating cut-off value between exudates 
as compared to transudates. The optimum cut-off level 
for pleural uric acid was more than 5.845 mg/dL in 
transudate, with a sensitivity and specificity of pleural 
uric acid in differentiating between transudate and ex-
udate pleural effusion of 78.3% and 66.7%, respective-
ly. These results were different from Jain et al.,2 study 
who stated that the cut-off level was 5.5 mg/dL with 
higher sensitivity and specificity of 94% and 83%, also 
Hazarika et al. Study wich stated that the cut-off level 
was 5.35 mg/dL, sensitivity 89.32% and specificity 
92.60%.2,5 

In this study there were 5 cases based on diagno-
sis categorized as transudate (3 cases chronic kidney 
disease, 1 case liver cirrhosis and 1 case congestive 
heart failure) but, had the uric acid level below 5.845 
mg/dL (exudate). There were 11 cases based on diag-
nosis categorized as exudate (4 cases lung tumor, 1 
case endometrium carcinoma metastases to lung, 1 
case sepsis, 2 cases lung tuberculosis and 3 cases 

Variables n (%) 

Sex 
Male 
Female 

  
31 (55.4) 
25 (44.6) 

Age distribution 
< 20 years 
20-39 years 
40-59 years 
> 60 years 

  
1 (1.8) 

11 (19.6) 
31 (55.4) 
13 (23.2) 

Table 1. Sex and age distribution characteris-
tic of pleural effusion patients  

Variables Transudate 
(n=23) 

Exudate (n=33) 

Age mean (years) 53.43 + 13.66 46.82 + 13.13 

Sex 
Male 
Female 

  
10 (43.5%) 
13 (56.5%) 

  
21 (63.6%) 
12 (36.4%) 

Table 2. Age distribution and sex of patients based on the 
type of effusion by diagnosis 

Diagnosis n (%) Mean of uric 
acid levels 

(mg/dL) 

Transudates     n=23 (41.1%)     

     Congestive heart failure 8 (14.3) 8.32+3.01 

     Chronic kidney disease 13 (23.2) 6.68+2.25 

     Liver cirrhosis 2 (3.6) 10.95+9.26 

Exudates          n=33 (58.9%)     

     Malignancy 19 (33.9) 4.62+2.19 

     Infection 14 (25) 5.63+1.15 

Table 3. Sample distribution based on diagnosis and mean 
of uric acid levels 

Variable 

Transudate Exudate 

p-value Median (min
-max) 

Median  
(min-max) 

Uric Acid 
6.6  

(3.24-17.50) 
5.01  

(0.6-9.40) 
0.001* 

Normality test, Shapiro-Wilk test: p<0.05; data distribution not 
normal 
*Mann-Whitney U test: p<0.05; significant 

Table 4. Pleural fluid uric acid levels 

Figure 1. ROC curve of pleural fluid uric acid levels 
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pneumonia) but, had the uric acid level higher than 
5.845 mg/dL (transudate). It was assumed that was 
due to the limitation of this study because of uses of 
previous treatment which can influence uric acid 
level, such as uricosuric drugs, diuretic and chemo-
therapy were not controlled. Uricosuric drugs used 
in chronic kidney disease can decrease uric acid lev-
el. Diuretic therapy in pleura effusion patient can 
increase uric acid levels. Chemotherapy can in-
crease uric acid level since degradation of dead tu-
mor cells will be converted into uric acid.7,9 

Sensitivity and specificity of Light’s criteria in 
differentiating between transudate and exudate 
pleural effusion using 2x2 table were 97% and 
60.9%, respectively (Table 6). One case based on 
diagnosis categorized as exudate (mediastinum tu-
mor metastases to lung) was by Light’s criteria cate-
gorized as transudate. Nine cases based on diagno-
sis categorized as transudate (6 cases chronic kid-
ney disease, 3 cases congestive heart failure) were 
(Light’s criteria) categorized as exudate. 

CONCLUSION AND SUGGESTION 
This study indicated that there was a signifi-

cant difference between pleural fluid uric acid level 
in transudate and exudate, which was higher in 

transudate than exudate. The sensitivity of Light’s cri-
teria (97%) was higher than uric acid pleural fluid level 
(78.3%), but, its specificity (60.9%) was lower than uric 
acid pleural fluid level (66.7%). However, the limitation 
of this study that there was no control in uses of previ-
ous treatment which could influence uric acid level. 
Further studies are needed with better sampling meth-
od to reduce bias. 
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