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Abstract

Objective; Pleural effusion is the most common manifestation of pleural disease. Biochemical
examination of this fluid is usually done to try to identify the cause of a pleural effusion. Distinguishing
whether the effusion is an exudates or transudates is the first step and is based on Light’s criteria. The aim
of this study was comparing this pleural fluid categorization by using this criteria to the ultimate diagnosis
of pleural disease.

Patients and Methods; In a cross — sectional survey, we selected all patients with pleural fluid analysis,
admitted in Alzahra University hospital. Then by light’s criteria we classified pleural fluid to Exudative and
Transudate. The aim of this study was to review the help of this Scale and comparing to ultimate diagnosis.
Result; In this survey we found 71(74.7%) Exudative pleural effusion and 24(25.3%) transudate pleural
effusion. Pleural fluid LDH and protein were the best parameter for this classification. Pleural fluid glucose
was a significantly higher in transudate fluids. Cloudy appearance of pleural fluid is also a helpful criteria
for differentiating exudates from transudates.

Conclusion; Light’s Criteria is still the cornerstone to classify pleural fluid to exudates and Transudates
and bounding the different etiologies producing fluid in the pleural space. Additional parameter like PCR,
cytology and histology and other new tests are needed to add for pleural fluid analysis to reach the ultimate
diagnosis.
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Introduction

Fluid collection in the pleural space always
indicates a disease. Pleural fluid may be
consequence of a wvariety of infectious,
inflammatory, primary pleural or secondary
pleural  malignant conditions, and medical
conditions like congestive heart failure (CHF),
liver failure and etc.(1,2) The Pathophysiology
of pleural effusion includes raising lung capillary
pressure , decrease Oncotic pressure, increase
pleural membrane permeability or lymphatic

obstruction.(3) In addition to clinical symptoms
and chest physical examination, Chest
radiography is the first approach to show
existence of fluid in this space.(4) Decubital
chest radiography may also help to differentiate
free or loculated pleural fluid. Other radiologic
modalities, lung computerized tomography (CT)
detects small pleural effusion.(5) Thickening of
the visceral and parietal pleura as well as
enhancement of the visceral and parietal pleura
after injection of intravenous contrast medium
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(“the split pleural sign *’) suggest the presence of
inflammation and thus an exudate rather than a
transudate effusion. Ultrasonography (US), (6)
also can detect small pleural fluid. Pleural
effusion can also be delineated by Magnetic
Resonance Imaging (MRI). The main roles of
MRI in the evaluation of a pleural effusion are to
characterize a hemothorax and determine
whether a pleural tumor extends into the
surrounding soft tissues of chest wall.(7)
Biochemical and microbiologic examination of
pleural fluid is usually done to try to identify the
cause of pleural effusion.(8) light’s criteria was
published in 1972 and since then additional
parameters have been proposed to increase
sensitivity and specificity of the primary criteria.
Light’s Criteria are widely used to categorize
pleural fluids as either exudates or transudates.
Light’s criteria include fluid/ serum ratios and
therefore require a blood sample.(9)

Methods

Patients and samples

In a cross — sectional survey, during the period of
2011- 2014, we reviewed all patients’ hospital
records with pleural effusion in departments of
Infectious diseases, Pulmonary, and Internal
medicine in Alzahra university hospital, Isfahan,
Iran. The study was approved by the Ethics
Committee of Isfahan University of Medical
Sciences (research project number 393527).
Including criteria was patients with pleural
effusion who underwent pleural tap and pleural
fluid analysis (Biochemical, cytological, Gram’s
stain, culture and pleural biopsy if needed). Then
we classified the pleural fluid to exudate and
transudate using Light’s criteria (Table 1). After
collecting the data, statistical analysis was done
on a computer using SPSS version 22.Variables
were expressed as meant standard deviation
(SD). Student t- test, Chi — square and ANOVA
were used to compare.

Table 1. Light’s criteria®

Exudative effusions will have at least one of the
following:
- Pleural fluid protein / Serum protein >
0.5
- Pleural fluid LDH / Serum LDH >0.6
- Pleural fluid LDH > 2/3 Serum LDH
Upper Limit of Normal

Results

In this survey we found 71(74.7%) exudative
pleural effusion and 24(25.3%) transudate
pleural effusion. Data analysis in exudative and
transudate group was shown in Table.2. Overall
mean age of patients was 59.6+19.3 with age
extreme of 15-87 year. 54(56.8%) male and
41(43.2%). Mean age of patients with exudates
and transudates was 59.6+18.7 and 59.9+21.4
respectively and there was no significant
differences between two groups (p= 0.95). Also
in exudates and transudates groups there was
42(59.2%) and 12(50%) male respectively, and
by Chi- square test there was no significant
differences between two groups (p= 0.43). By
exact fisher test appearance of pleural fluid (clear
or cloudy) had significant differences between
transudate and exudative groups (p= 0.001).
Fluid glucose was significantly higher in
transudates than exudates (p= 0.001). Red blood
cells (RBC) in exudates was significantly higher
than transudates groups (p = 0.045). By ROC
analysis, pleural fluid glucose level ROC/ AUC
= 0.295(range 0.18-0.41), for pleural fluid PH
ROC/AUC = 0.54 (range 0.35-0.73), pleural
fluid Leukocyte count ROC/ AUC= 0.62 (range
0.49-0.76). So Pleural fluid glucose, PH,
Leukocyte count were not good criteria for
differentiating exudates from transudates. ROC
analysis for pleural fluid protein / serum protein
(AUC= 0.77, range0.64-0.89) which has a
significant differences between two groups
(Figure 1). According to this test the best cut off
point for this scale was 0.5.By Chi — square test
there was a significant differences between two
groups (p<0.001). The specificity and sensitivity
for this parameter was 66.7% and 83.1%
respectively. The sensitivity, specificity, false
positive, false negative, Positive predictive value
(PPV), Negative predictive value(NPV) for
pleural protein/serum protein AUC for pleural
fluid LDH/Serum LDH was 0.81(range 0.7 —
0.93) (Figure 2), which has a significant
differences between two groups(p < 0.001)
(Table 3). According to this test the best cut off
point for this scale was 0.6. According to this cut
of point 62 (91.2%) in Exudative and 6(8.8%) in
transudate had a >0.6. which was statistically
significant (p<0.001). Definite diagnosis of
patients with pleural effusion is shown in Table
4,

227

International journal of Medical Investigation



Int ] Med Invest 2015; vol 4; num 2; 226-231 http://www.intjmi.com

Table 2. Data analysis in exudate and transudate group.

Exudates No. (%) Transudates (No. %) p- value
Appearance
Clear 26 (36.6) 18 (75) 0.001
Turbid 45 (63.4) 6 (25)
PH 6.7+ 29 7.25+0.4 0.55
Pleural Protein 3.86+1.63 4.67+2.5 0.59
Pleural LDH 1607.8+437 272.5452.2 0.08
Leukocyte 11209+5689.33 1316.8+696.5 0.32
Pleural Protein /serum protein 20.06+3.42 9.34+3.8 0.092
Pleural fluid Glucose 109.8+57.4 158+69.5 0.001
Red Blood Cell 3396.3+2655 55004350 0.84
White Blood Cell 6.27+5.7 8.13+12.1 0.34
Polymorph nuclear 48/.6+£27.5 49.8+27.6 0.86
Lymphocyte 51.4+27.7 49.8+27.3 0.79
Amylase 85.8+38.8 49.5+4.1 0.39
Pleural fluid LDH/Serum LDH 33.24+12.8 9.16+6.32 0.29
Table 3.Characteristics of pleural fluid protein and LDH to serum
Parameter Sensitivity Specificity PPV NPV  False positive
False negative ~ Accuracy
Pleural fluid Protein/Serum protein ~ 83.1 66.4 88.1 571 12.7 25 79
Pleural fluid LDH/Serum LDH 87.3 75 912 66.7 16.9 57.1 84

Table 4. Definite diagnosis of patients with pleural effusion.

COPD: Chronic obstructive pulmonary disease ESRD: End stage renal disease

Transudates No. Cases
- CHF 8
- COPD 4
- Liver cirrhosis 2
- Pulmonary hypertension 1
- Pulmonary edema 1
- Pulmonary thromboembolism (PTE) 5
- ESRD 3

Exudates
- Para pneumonic effusion 13
- Primary lung cancer 14
- Metastasis 23

- Bronchogenic carcinoma

- Mesothelioma

- Thoracic rhabdomyosarcoma
- Empyema (pneumonia)

- Myocardial infarction

- Lymphoma

NGNS

Total 95

CHF: Congestive heart failure
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Figure 1. AUC/ROC Pleural fluid

1.0

Sensitivity

04—

T
0.0 0.2 0.4

T
0.6 0.8 1.0

1 - Specificity

Figure 2. AUC/ROC Pleural fluid LDH/Serum
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Discussion

In this study we reviewed the analysis of 95
pleural effusion samples. 71(74.7%) exudate
pleural effusion and 24 (25.3%) transudate
pleural effusion. There was no significant
differences between age and gender of patients to
kind of fluid. In our survey we show Cloudy
appearance of fluid can help to differentiate
Exudative from transudate. We found no
references for a relationship of pleural fluid
appearance and character of fluid. Fluid glucose
was significantly higher in transudate group.
Glucose may indicate an effusion associated with
rheumatoid arthritis. Red blood cell count was
significantly higher in exudative fluid than
transudate. White blood cell count was not a
good criteria for differentiating exudate from

transudate fluid. The most important marker was
pleural fluid LDH / serum LDH level. Pleural
fluid protein / serum protein was also another
important criterion. In one study, LDH ratio had

highest  sensitivity (79.1%) and among
combination of two parameters, Protein with
LDH ratio had highest (87.5%) sensitivity, cell
count with LDH ratio showed highest specificity
(100%).(10) The most disease in transudate
group was left ventricular heart failure, and in
exudative group was metastatic malignancy to
pleura by different origin including breast,
Ovaries, and gastrointestinal as the most
common. Primary  lung cancer  and
parapneumonic effusion were other common
etiology of exudative effusion. Serum and
pleural NGAL levels can differentiate PPE from
other diseases causing pleural fluid with high
sensitivity and specificity.(11) In our survey
although PH was not a proper parameter for
differentiating exudates from transudates but
pleural fluid PH may aid decisions over drainage
of a para pneumonic effusion.(12) In Murphy’s
study it was included that in most cases, analysis
of pleural fluid protein and lactate dehydrgenase
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alone produces the same categorization as
modified Light’s criteria. Omission of a blood
sample rarely affects the categorization of
pleural fluids in routine clinical practice.(13)
Although Light’s Criteria is still the cornerstone
to classify pleural fluid to exudate and transudate
and bounding the different etiologies producing
fluid in the pleural space. Other new tests are
needed to complete the puzzle. At present
Adenosine deaminase (ADA) is a useful
biochemical marker to suggest exudate
effusion.(14,15) Surviving X- linked inhibitor of
apoptosis (XIAP) are inhibitors of apoptosis that
are expressed highly in most malignancies and
may be diagnostic markers of cancer. Jian Li et
al showed that measuring these tumor markers in
pleural effusion can discriminate malignant from
benign pleural effusion.(16) in one study showed
that the discriminative value of serum — effusion
albumin gradient and pleural fluid to serum
albumin ratio appears to be similar in the
diagnostic separation of transudates from
exudates.(17) Molecular tests such as nucleic
acid amplification tests are used for detection of
infective pleural effusion specially tuberculosis
pleurisy.(18) Li Z et al Showed for the first time
that M. tuberculosis-specific
CD3(+)TCRvB11(+) NKT cells participated in
the local immune responses against M.
tuberculosis through the production of IFN-y and
the secretion of cytolytic molecules.(19)
Combination of cholesterol and LDH had the
highest discriminatory potential and the added
advantage that no patient plasma is needed for
correct classification.(20) Cytology of pleural
fluid and pleural biopsy (closed or open) to take
a tissue sample are valuable to reach the
diagnosis.(21,22) Pleural effusion due to pleural
or nonpleural disease is still a diagnostic
challenge and we should use many conventional
and new tests on pleural effusion sample and
taking pleural biopsy to reach a definite
diagnosis.(23)

Conclusion

Chemical analysis of pleural fluid is now the
most important and routine tests as the first
approach to diagnose the character of fluid
aspirated from pleural space. Although this exam
is the mainstay for differentiating exudate from
transudate fluid, many other tests including
microbiological and molecular tests are needed
for ultimate diagnosis of pleural disease and
sometimes invasive procedures like closed
pleural biopsy or open pleural biopsy may be
needed.
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