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Abstract

: Pleural effusion is a common clinical manifestation that may indicate
serious systemic or localized diseases, including malignancy, infection, or heart
failure. Accurate distinction between transudative and exudative effusions is crucial
for effective diagnosis and treatment.

: This descriptive cross-sectional study was conducted on
97 hospitalized patients with confirmed pleural effusion at Shohadaye Tajrish
Hospital between 2019 and 2023. Data collection involved a review of medical
records and laboratory reports, facilitated by a standardized checklist.

: A significant correlation was found between the pleural-to-serum protein
ratio and the exudative nature of pleural fluid (R>=0.87, p<0.05). Additionally,
positive microbial cultures were significantly more prevalent in exudative effusions.
No significant difference was found in polymorphonuclear (PMN) cell counts
between culture-positive and culture-negative samples. A positive association was
noted between malignancy and elevated white blood cell (WBC) levels in pleural
fluid (R*=0.62, p<0.05).

: Biochemical parameters such as protein ratio, lactate dehydrogenase
(LDH) levels, and culture results significantly contribute to the classification of
pleural fluid. This study underscores the importance of an integrated diagnostic
approach that combines laboratory markers, imaging, and clinical data. Further
prospective, multicenter studies are recommended to validate these findings and
support the routine implementation of such diagnostic strategies.
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Introduction

Pleural effusion, defined as the abnormal
accumulation of fluid in the pleural space, is a
common clinical finding and may be the first
manifestation of a wide range of systemic or
localized  diseases.  Accurate and timely
differentiation between transudative and exudative
pleural effusions is vital for guiding diagnostic and
therapeutic interventions. Transudates are typically
caused by conditions such as congestive heart
failure, liver cirrhosis, or nephrotic syndrome, while
exudates are often associated with malignancy,
infections (notably tuberculosis), and autoimmune
disorders. Light’s criteria, which utilize pleural-to-
serum protein and LDH ratios, remain the gold
standard for classification. Novel biochemical
markers, including C-reactive protein (CRP),
pleural cholesterol, uric acid, and malondialdehyde,
also show potential for improving diagnostic
accuracy.

Methodology

This cross-sectional study was conducted at
Shohadaye Tajrish Hospital, Tehran (2019-2023).
97 patients with radiologically confirmed pleural
effusion (via chest X-ray, ultrasonography, or CT
scan) who underwent diagnostic thoracentesis were
included. Patients under 18 years of age, non-
Iranian, or those unwilling to participate were
excluded. Data were extracted using a structured
checklist and included pleural fluid characteristics
(appearance, biochemistry, cell counts, culture)
along with corresponding serum values. Statistical
analyses were performed using SPSS, with
significance defined as p<0.05.

Results

Out of 107 patients initially assessed, 97 met the
inclusion criteria. The mean age was 70.78+16.3
years. The mean serum protein and LDH levels were
5.3+0.8 g/dL and 688.81+127.4 TU/L, respectively.
The pleural-to-serum protein ratio was significantly
correlated with exudative status (R?= 0.87, p<0.05).
Exudative effusions exhibited significantly higher
rates of positive microbial cultures (p<0.05). No
significant ~ difference = was  observed in
polymorphonuclear (PMN) cell counts between
culture-positive and culture-negative  groups.
Malignancy, sepsis, pneumonia, and COVID-19
were identified as leading clinical etiologies. A
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significant positive association was found between
malignancy and elevated WBC levels in pleural
fluid (R*=0.62, p<0.05). No statistically significant
correlation was found between pleural fluid type and
final diagnosis (p>0.05).

Discussion

This study confirms the diagnostic value of
protein ratios and highlights the limitations of
Light’s criteria, particularly in conditions such as
heart failure and cirrhosis, which may lead to
misclassification. The findings support prior
literature indicating that adenosine deaminase
(ADA) and cholesterol levels remain useful in
tuberculosis-related effusions; hydrogen
peroxide testing and combined cholesterol-uric
acid  assessments improve  point-of-care
diagnostics. Imaging modalities (CT and
ultrasound) and minimally invasive procedures
(thoracoscopy) continue to play a pivotal role.
The higher prevalence of positive culture results
in exudative samples underscores the importance
of microbiological analysis.

Conclusion

The pleural-to-serum protein ratio, supported by
LDH levels and culture findings, remains a reliable
method for categorizing pleural effusions. The
integrated use of laboratory, clinical, and imaging
data is essential for accurate diagnosis and effective
treatment planning. Further large-scale, multicenter,
prospective studies are recommended to validate
emerging biomarkers and optimize the diagnostic
process across various clinical settings.
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