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Introduction: Different etiologies of pleural effusion are diagnosed based on
serum and plural fluid characteristics. The aim of this study was to assess and
compare the serum and pleural fluid protein to lactate dehyrogenase
(Pr/LDH) ratio in exudative pleural effusions.

Materials and Methods: This study was conducted on 60 patients with
exudative pleural effusion including: 20 cases with parapneumonic , 20 cases
with Tuberculosis (TB), and 20 cases with malignancy. The serum and
pleural Pr/LDH were measured and compared among 3 groups.

Results: The mean age of the patients was 55±19SD (years) and male to
female ratio was 36/24.There was no statistically significant difference in
mean age of the patients among 3 groups (p=0.08). There were statistically
significant differences in serum and pleural Pr./LDH ratios among groups (
p=0.04 and p= 0.1, respectively). Additionally the comparisons of serum and
pleural Pr./LDH ratios between malignancy and tuberculosis groups were
significant ( p=0.02 and p=0.001, respectively). The serum and pleural
Pr./LDH ratios were higher in TB group.

Conclusion: The results of our study showed that serum and pleural Pr./LDH
ratio can be used in differentiating the etiology of exudative pleural effusion,
but needs to be confirmed by larger study.

Introduction:
Thoracentesis as a simple procedure
permits to easily sample the pleural fluid
for determining the cause of pleural
effusion. An important point in approach
to the cause of pleural effusion is
separating the exudative from
transudative pleural effusion. The
traditional Light’s criteria have been used
as a good starting step in this way (1)
Based on Light’s criteria the presence of

at least one of the following three criteria,
defines the exudative pleural effusion (1):
pleural fluid protein (Pr.) to serum Pr.
greater than 0.5, pleural fluid lactate
dehydrogenase (LDH) to serum LDH
greater than 0.6, and pleural fluid LDH
greater than two- thirds of the normal
upper limit. It must be noted that
alternative diagnostic criteria are also
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exist which can be used in especial
settings (2-4).
By determining the exudative pleural
effusion, the effort should be performed
to define the common possible
underlying disease including: pneumonia,
tuberculosis (TB), malignancy, and
pulmonary thromboembolism (1). For
better determining the cause of exudative
pleural effusion, several parameters have
been proposed by previous studies like
pH, amylase level, antinuclear antibody
(ANA) level, rheumatoid factor level,
adenosine deaminase (ADA), and lipid
analysis (5-7). But indeed, it is not cost-
effective to order these tests in routine
work-up of pleural effusion (8). Besides
the consideration of traditional Light’s
criteria, the total concentration of pleural
fluid Pr. has been introduced for
differentiating the cause of exudative
pleural effusion; means that protein level
above 5.0 g/dL is suggestive for the
diagnosis of tuberculous pleurisy (9).
Since the Light’s criteria is the most
common way for diagnosing the type of
pleural effusion, in this study we aim to
evaluate the diagnostic value of Pr/LDH
ratio in different cause of exudative
pleural effusion.

Materials and Methods:

This was a cross-sectional study
performed in Ghaem hospital, Mashhad,
Iran from April 2011 until April 2012.
This study was approved by our Ethical
Committee in accordance with the ethical
standards of Helsinki declaration in
Mashhad University of Medical Sciences,
Mashhad, Iran. We obtained informed
consent form all patients prior to assess
their inclusion criteria for enrollment in
this study. The patients with age more
than 18 years old and measurable pleural
effusions (>10 mm on lateral decubitus
chest x-ray) were included in this study.
Also thoracocentesis performed by
pulmonary specialist for all included
patients on the first day of enrollment.

The patients with coagulation disorders
(platelet count less than 10000 cu/mm),
and lower than 10 mm of pleural effusions
were excluded. All demographic
information and clinical symptoms were
recorded. Pleural fluid samples were
obtained and cytological studies were
performed in our biochemistry
department and pathology laboratory.
Pleural fluid samples were immediately
analyzed for glucose, LDH, protein and
cell count. Also, 5 cc non-fasting blood
was obtained from each patient for
measuring serum Pr. and LDH. The
transudative and exudative pleural
effusion diagnosis was based on Light’s
criteria (1). Malignancies were confirmed
by evaluation of pleural cytological and
biopsy (closed needle biopsy or
thoracosopy). Subsequently a total of 60
patients were analyzed and divided into
three group; Parapneumonic effusion (20
cases), TB effusion (20 cases), and
malignant effusion (20 cases). The
Pr./LDH ratio was calculated in 3 groups
and compared among them.The data were
analyzed using SPSS 11.5 (SPSS Inc,
Chicago, IL, USA). All data were
checked for normality by Kolmogorov–
Smirnov test (K–S test). Descriptive
statistics and compare means (one sample
t test and paired sample t test) were also
used. P-value less than 0.05 was
considered significant. Numerical data
are expressed as mean ± SD or as
proportions of the sample size. One way
ANOVA for analysis of different
variables in pleural fluid of three studied
groups were performed.

Results:

The main characteristics of patients are
shown in Table 1. As shown in Table 1,
there were no significant differences in
mean pleural and serum protein and LDH
among groups. In malignant group, 13
cases (65%) were secondary to
bronchogenic carcinoma and 7 (35%) due
to metastasis from other organs. There
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was no case of TB empyema. Serum and
pleural fluid Pr/LDH ratio were
calculated in 3 groups as shown in Table
2 and the mean value was compared
among groups by one- way ANOVA test.
There were statistically significant
differences in serum and pleural indexes
among groups as shown in Table 2. Since

differentiation of two common causes of
lymphocytic dominant exudative pleural
effusion is important and by cell
differentiation one can easily discriminate
the parapneumonic pleural effusion from
lymphocytic pleural effusion, we
compared the serum and pleural Pr/LDH
ratios between malignancy and TB groups.

Table 1: The clinical and pathophysiological parameters in patients with exudative pleural effusion

Parameter All patients

(60)*

Malignancy

(20)*

Tuberculosis

(20)*

Parapneumonic

(20)*

P value**

Age (years) 55±19 66±10 45±19 53±19 0.08

Male/Female 36/24 12/8 11/9 14/6 0.1

Pleural

Pr.(g/dl)

4.34±0.72 4.04±0.54 4.60±0.75 4.35±0.75 0.07

Serum

Pr.(g/dl)

5.9±0.68 5.9±0.62 5.7±0.72 4.9±0.57 0.08

Pleural LDH

(IU)

438±102 478±75 423±107 416±102 0.45

Serum

LDH(IU)

603±110 653±76 578±94 581±93 0.09

* Data are presented as mean ± SD.
** P value<0.05 was considered significant.
Pr: Protein, g/dl: gram/deciliter,
LDH: Lactate dehyrogenase,
IU: International Unit

Table 2: The mean serum and pleural Pr./LDH ratio in malignant, tuberculosis, and parapneumonic groups

Malignancy Tuberculosis Parapneumonic P value**

Serum Pr./LDH 0.009±0.001* 0.010±0.002* 0.011±0.002* 0.04

Pleural Pr./LDH 0.008±0.001* 0.011±0.003* 0.011±0.004* 0.01

*Data are presented as mean ± SD.
** P value < 0.05 was considered significant.
Pr: Protein, LDH: Lactate dehydrogenase.
In Fig.1, the comparison of mean pleural
Pr./LDH between malignant and TB
pleural effusion, is shown that was

statistically significant (p= 0.001).
Additionally, the comparison of serum
Pr./LDH between malignant and TB
pleural effusion is shown in Fig.2 ( p=
0.02)
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Figure.1: The comparison of mean pleural
Pr/LDH ratio between malignant and tuberculosis
roups ( p= 0.001)

Figure.2: The comparison of mean serum
Pr./LDH ratio in malignant and tuberculosis
groups (p=0.02)

Dicussion:
Since diagnosing the different causes of
exudative pleural effusions has a pivotal
role a proposed index (Pr/LDH) was
evaluated in 3 groups of exudative pleural
effusions means; tuberculosis,
malignancy, and parapneumonic
effusions. We found a statistically
significant difference in pleural Pr/LDH
ratio among these groups. Interestingly,
the pleural Pr/LDH ratio was

significantly higher in TB comparing the
malignant pleural effusion.
Differentiating the parapneumonic
pleural effusions from other causes of
exudative pleural effusions is simple.
By measuring the white blood cells count
and differentials in pleural fluid, the
pattern of the fluid; neutrophil or
lymphocyte dominant; will be
determined. It is now well accepted that
in some instances the differentiation of
lymphocyte dominant exudative pleural
effusion is challenging especially in cases
suspicious to malignancy or tuberculosis.
During previous decades several pleural
markers have been proposed for better
differentiation of exudative pleural
effusions (5-8). QiAn and colleagues
showed that pleural vascular endothelial
growth factor (VEGF) was significantly
higher in malignant comparing TB
pleural effusions (10). Additionally pleural
interferon gamma, ADA, and low c-reactive
protein have proposed as useful markers
for diagnosing TB pleural effusions (11-
13). To our knowledge, this was the first
study that evaluate the pleural Pr/ LDH
ratio in different exudative pleural
effusions. We found that this ratio is
significantly higher in TB comparing to
malignant pleural effusion. As in every
pleural effusion, generally Light’s criteria
is used, therefore the access to the
proposed index is completely feasible. On
the other hand, it is cost-effective
comparing to other biomarkers. Previous
studies have shown that LDH and related
isoenzymes are elevated in malignant
pleural effusion (14,15). Alternatively
pleural protein greater than 5 g/dl is
frequently encountered in TB pleural
effusion which is probably due to
systemic inflammatory response to
mycobacterium (9). Although it must be
considered that sometimes confounding
factors like age (especially in
parapneumonic pleural effusion) and
diuretic therapy may interfered with this
index (9,16). This study has some
limitations. First and foremost was small
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sample size. For strengthen our theory
about the value of this index for
differentiating the common causes of
exudative pleural effusions, we need to
continue this study with more cases.
Secondly, we considered the 3 common
causes of exudative pleural effusion in
our study. By extending the causes of
exudative pleural effusion (like
pulmonary thromboembolism, connective
tissue disease, …) and evaluating the
index, the results would be more
interesting.

Conclusion:
As differentiating the different causes of
exudative pleural effusion, especially
lymphocytic dominant type, is an
important step in management of patients
with pleural effusion, in this study we
proposed serum and pleural indexes. We
found statistically significant differences
in mean serum and pleural Pr/LDH
among parapneumonic, malignancy, and
tuberculosis groups. Additionally the
comparison of aforementioned indexes
between malignancy and tuberculosis
groups were significant.
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