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ABSTRACT

Pleural effusion is the pathological accumulation of fluid in the pleural space secondary to 

multiple etiologies. The diagnostic approach has evolved toward an integrated strategy 

combining clinical evaluation, imaging studies, and pleural fluid analysis. Light’s criteria 

remain the standard for differentiating transudates from exudates, although they present 

limitations in conditions such as heart failure treated with diuretics, where false exudates 

may occur, requiring the use of gradients or biomarkers such as NT-proBNP. Thoracic 

ultrasound has assumed a central role by improving diagnostic accuracy and the safety of 

thoracentesis. Following initial classification, the evaluation of exudates involves differ-

entiating infectious, tuberculous, and malignant etiologies, guiding diagnostic escalation 

to molecular testing or pleural biopsy in complex cases. This review provides a practical 

and structured evidence-based update for clinicians
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    pleural exudate

RESUMEN

El derrame pleural es la acumulación patológica de líquido en el espacio pleural secun-

daria a múltiples etiologías. Su abordaje diagnóstico ha evolucionado hacia un enfoque 

integrado que combina la evaluación clínica, los estudios de imagen y el análisis del líquido 

pleural. Los criterios de Light continúan siendo el estándar para diferenciar trasudados 

de exudados, aunque presentan limitaciones en contextos como la insuficiencia cardíaca 

tratada con diuréticos, donde pueden generarse falsos exudados que requieren el uso de 

gradientes o marcadores, como el NT-proBNP. La ecografía torácica ha adquirido un papel 

central al mejorar la precisión diagnóstica y la seguridad de la toracocentesis. Tras la cla-

sificación inicial, el estudio de exudados abarca la diferenciación de etiologías infecciosas, 
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tuberculosas y neoplásicas, y guía la escalación diagnóstica hacia pruebas moleculares o 

biopsia pleural en casos complejos. Esta revisión proporciona una actualización práctica 

y estructurada basada en la evidencia para el clínico.

Palabras clave:     derrame pleura        toracocentesis        criterios diagnósticos        tratamiento    

   exudado pleural

INTRODUCTION 

Pleural effusion (PE) is a common clinical 
manifestation characterized by the pathological 
accumulation of fluid in the pleural space, resul-
ting from an imbalance between its formation 
and reabsorption. This condition reflects a wide 
spectrum of underlying processes and may impair 
respiratory mechanics and gas exchange. Clinica-
lly, PE poses a diagnostic challenge due to its mul-
tifactorial etiology; classification as transudates or 
exudates is fundamental to guiding the diagnostic 
approach. Its high incidence makes it a frequent 
reason for evaluation in internal medicine and 
pulmonology. Accordingly, this review aims to 
synthesize current evidence on the diagnostic and 
therapeutic management of PE, with emphasis on 
aspects of greatest relevance to clinical practice.

DEFINITION AND PATHOPHYSIOLOGY 

PE is defined as the pathological accumula-
tion of fluid in the pleural space resulting from 
an imbalance between its formation and reab-
sorption.1,2 Under physiological conditions, the 
pleural space contains a minimal volume of low-
protein fluid, maintained by a dynamic equili-
brium between capillary filtration and lymphatic 
drainage, regulated by Starling forces. The parietal 
pleura is the primary site of fluid production 
owing to its higher hydrostatic pressure derived 
from systemic circulation.3,4 The pleural mesothe-
lium is a metabolically active structure involved 
in transcellular transport, immune response, and 
inflammation, playing a central role in pleural 
homeostasis.4,5

PE develops when this equilibrium is disrupted, 
whether due to increased hydrostatic pressure, de-
creased oncotic pressure, increased vascular per-
meability, or impaired lymphatic drainage. From 
a pathophysiological standpoint, transudates arise 
from systemic alterations without direct pleural 
involvement, whereas exudates reflect inflamma-

tory, infectious, or neoplastic processes associated 
with increased vascular permeability. In the latter, 
activation of mesothelial and inflammatory cells 
induces the release of cytokines and mediators 
that perpetuate pleural barrier dysfunction. Im-
pairment of lymphatic drainage, particularly in 
neoplastic processes, further contributes to fluid 
accumulation.1 Functionally speaking, PE alters 
respiratory mechanics by restricting lung expan-
sion and impairing diaphragmatic function, the-
reby increasing the work of breathing and leading 
to dyspnea, irrespective of the effusion volume.6 
Thus, PE should be understood as the manifes-
tation of an integrated disruption of pleural ho-
meostasis, in which hemodynamic, inflammatory, 
and lymphatic mechanisms converge with direct 
impact on the respiratory function.

EPIDEMIOLOGY AND ETIOLOGY 

PE is a common entity with significant clinical 
impact, particularly among hospitalized patients 
and those with chronic diseases. Its annual inci-
dence is estimated at approximately 350-360 cases 
per 100,000 inhabitants, with nearly 1.5 million 
cases occurring annually in the United States. Its 
clinical relevance stems from its association with 
increased morbidity and mortality, particularly in 
patients with heart failure (HF), neoplasms, and 
pulmonary infections.1,6,7

From an etiologic standpoint, PE is multifac-
torial, although a limited number of conditions 
account for most cases. HF, malignancies, pneu-
monia, and tuberculosis account for approxima-
tely 75% of etiologies.8 The classification of pleural 
effusions as transudates or exudates reflects both 
the underlying pathophysiologic mechanism and 
the biochemical characteristics of pleural fluid 
(PF). Transudative effusions are associated with 
systemic alterations in hydrostatic or oncotic 
pressure, with HF being the most common cau-
se.9,10 In contrast, exudative effusions result from 
local processes that induce pleural inflammation 
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or tissue damage, including infection, neoplasms, 
pulmonary embolism, and autoimmune diseases. 
Less common etiologies include rheumatolo-
gic diseases, chylothorax, pseudochylothorax, 
pancreatitis, and drug-induced reactions, which 
should be considered in specific clinical contexts.11

The coexistence of multiple etiologies may 
complicate diagnostic interpretation. In this 
context, the Contarini syndrome illustrates the 
etiologic complexity, with effusions of distinct 
origins occurring in each hemithorax.12

CLASSIFICATION OF PLEURAL EFFUSION: 
LIGHT CRITERIA AND THEIR LIMITATIONS

Differentiating between a transudate and an 
exudate is the first step in the diagnostic evaluation 
of PE. The criteria introduced by Richard W. Light 
in 1972 remain the standard approach for this 
distinction because of their high sensitivity (98%) 
and adequate specificity (83%).13 These criteria 
are based on comparisons of protein and lactate 
dehydrogenase (LDH) levels in PF and serum.

A PE is classified as an exudate if at least 1 of the 
following criteria is met: a pleural fluid-to-serum 
protein ratio ≥ 0.5, a pleural fluid-to-serum LDH 
ratio ≥ 0.6, or a pleural fluid LDH level ≥ two-thirds 
the upper limit of normal for serum LDH. If none 
of these criteria is met, the effusion is classified as 
a transudate.

Limitations of the Light criteria
Despite their high sensitivity, the Light criteria 

have limitations in certain clinical settings. Up to 
29% of patients with HF and approximately 18% 
of those with hepatic hydrothorax may be mis-
classified as exudates, when their effusions are 
actually transudative. These cases are referred 
to as “pseudo-exudates,” that is, transudates that 
meet the criteria for an exudate, as a result of diu-
retic therapy.14-16 Diuretic therapy is an important 
contributor to this discrepancy because it can 
increase the concentrations of protein and LDH 
in PF, thereby altering its biochemical profile and 
resulting in misclassification.

Strategies to improve classification
To reduce these diagnostic errors, several com-

plementary approaches have been proposed:
•	 Absolute protein concentration in PF: Values 

> 3.1 g/dL suggest an exudate, whereas values 
< 3.1 g/dL are more consistent with a transuda-

te. This criterion allows correct reclassification 
of approximately 55% of cases in HF and 61% in 
hepatic hydrothorax.17

•	 Serum-pleural fluid albumin gradient: A 
gradient > 1.2 g/dL indicates a transudate, whe-
reas values < 1.2 g/dL suggest an exudate. This 
method has been shown to improve diagnostic 
classification, correctly reclassifying approxi-
mately 78% of patients with HF and 77% of those 
with hepatic hydrothorax.18

CLINICAL ASSESSMENT 

A detailed medical history and physical exa-
mination constitute the initial cornerstone for 
guiding the diagnostic evaluation of PE. It is 
essential to assess the patient’s general condition 
and perform a focused anamnesis aimed at identi-
fying: prior diseases, medication use (particularly 
methotrexate, amiodarone, phenytoin, and ni-
trofurantoin), smoking history, and occupational 
exposures (notably current or past asbestos expo-
sure).12,13 Clinical presentation is variable. Some 
patients present with manifestations derived from 
the underlying disease; others develop symptoms 
directly attributable to the PE; and some pa-
tients are asymptomatic, with the effusion being 
an incidental finding on imaging studies. The 
most frequent symptoms of PE include dyspnea, 
pleuritic chest pain, and dry cough. In the setting 
of malignant involvement, pain may be dull.5 

On physical examination, PE is associated with 
characteristic signs, such as decreased or absent 
tactile fremitus, percussion dullness, egophony, 
and whispered pectoriloquy. A pleural friction rub 
may be present in early stages of the inflammatory 
process, before fluid accumulation separates the 
pleural surfaces.19 Additionally, findings attribu-
table to the underlying disease may be identified, 
such as signs of heart failure, chronic liver disease, 
or neoplasms.16 (Figures 1 and 2) 

DIAGNOSIS

Chest radiograph: Chest radiography is the 
initial imaging test for detecting pleural effusion 
because of its widespread availability and rapid 
acquisition. In the posteroanterior view, effusion 
can be detected when at least 200 mL of pleural 
fluid are present, a volume sufficient to blunt the 
lateral costophrenic angle. On the lateral view, ap-
proximately 50 mL of fluid can blunt the posterior 



125Pleural Effusion: Current Diagnostic Approach

Figure 1. Algorithm for initial evaluation, treatment response, and differentiation of transudates and pseudoexudates in adults with 
pleural effusion 

CT: computed tomography; HF: heart failure; NT-proBNP: N-terminal pro-B-type natriuretic peptide; TUS: thoracic ultrasound
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Figure 2. Algorithm for the etiologic characterization of pleural exudates, evaluation of discordant transudates, and escalation to 
invasive procedures. 

costophrenic angle.20,21 The effusion may be free or 
loculated, typical or atypical, unilateral or bilate-
ral, and may be located within the fissures, which 
can sometimes simulate a pulmonary mass.22,23

Thoracic ultrasound (TUS): This is the most 
sensitive noninvasive method for detecting PE; 
it is widely available, and does not use ionizing 

radiation. The literature reports an overall sen-
sitivity of 94.5% and a specificity of 97.9% for its 
detection.5 Ultrasound can visualize as little as 5 
mL of fluid16, and is useful for identifying and con-
firming the presence of PF, differentiating it from 
other lesions such as pleural thickening or masses, 
estimating its volume, detecting septations, and 

ADA: adenosine deaminase; CT: computed tomography; IFN-y: interferon gamma; MPE: malignant pleural effusion; ; NT-proBNP: N-terminal pro-B-type 

natriuretic peptide
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guiding procedures such as thoracentesis. In free 
PE, typical ultrasound findings include a subcos-
tal echogenic line corresponding to the parietal 
pleura, followed by an anechoic zone correspon-
ding to the fluid and a deeper hyperechoic line 
corresponding to the visceral pleura and lung; 
these findings constitute the “quad sign” or grid 
sign.24 Ultrasound is recommended before any 
thoracentesis.

Chest CT scan: CT provides a comprehensive 
assessment of the pleural space, lung parenchyma, 
and mediastinum, and is essential for characte-
rizing PE and planning image-guided procedu-
res. CT should preferably be performed before 
complete drainage of the pleural effusion, as the 
presence of pleural fluid facilitates the identifica-
tion of pleural and parenchymal abnormalities. 
Contrast-enhanced CT improves the detection 
of pleural thickening, nodularity, and mediastinal 
pleural involvement, which raise suspicion for 
malignant pleural effusion (MPE). According to 
the British Thoracic Society, follow-up CT should 
be considered in patients with pleural infection 
who have concerning signs, to exclude an un-
derlying neoplasm.23 Although CT findings have 
high specificity for the diagnosis of MPE, their 
sensitivity is limited, and a negative CT does not 
definitively exclude malignancy. In this context, 
scoring systems based on CT findings have been 
proposed to improve the differentiation between 
benign and malignant pleural etiologies (Table I).

Positron Emission Tomography/Computed 
Tomography (PET-CT): PET-CT has been pro-
posed as an imaging technique for differentiating 
benign from malignant pleural disease, with re-
ported sensitivity ranging from 86% to 95% and 
specificity ranging from 61% to 82%.16 However, 
false-positive results may occur in inflammatory 
or infectious conditions, including pleural infec-
tion, uremic pleuritis, previous pleurodesis, and 
even epithelial mesothelioma. PET-CT enables 
visualization of metabolically active tissue through 
uptake of 18F-fluorodeoxyglucose.

Thoracentesis: Thoracentesis is the procedure 
of choice for the initial diagnosis and treatment 
of PE. Currently, image-guided thoracentesis is 
recommended because it improves procedural 
accuracy and substantially reduces the risk of 
complications. It is indicated for effusions of un-
determined etiology, particularly when they are 
unilateral, newly diagnosed, or unresponsive to 

treatment of the underlying condition In patients 
with a clear suspicion of transudative effusion, 
such as those with HF and bilateral effusions that 
respond to treatment, thoracentesis may initially 
be deferred.23

In addition to its diagnostic utility, thoracente-
sis has a therapeutic role in relieving dyspnea in 
patients with large pleural effusions. The volume 
drained should be limited to approximately 1.5 L 
per procedure to reduce the risk of re-expansion 
pulmonary edema. Complications are uncommon 
when thoracentesis is performed with ultrasound 
guidance, with pneumothorax being the most 
common. Other complications include bleeding, 
pain at the puncture site, and vasovagal reac-
tions.25 Routine postprocedure chest radiography 
is not recommended, except in symptomatic pa-
tients or when a complication is suspected. 

Pleural fluid analysis: PF analysis includes 
macroscopic, biochemical, cytologic, and micro-
biologic evaluation, and is a cornerstone of the 
etiologic assessment of PE.18,19,23 Macroscopic exa-
mination provides an initial diagnostic indication 
based on characteristics such as fluid color, clarity, 
and consistency, whose correlation with specific 
etiologies is summarized in Tabla 2.

Biochemical analysis is essential for clinical 
decision-making. 
•	 Glucose: Pleural fluid glucose generally reflects 

serum glucose levels. Values <55 mg/dL are 
associated with empyema, tuberculosis, neo-
plasms, and rheumatoid arthritis. 

•	 LDH: Elevated pleural fluid LDH levels are 
characteristic of exudates, and levels >1,000 
IU/L suggest marked pleural inflammation.18

•	 pH: Pleural fluid pH is a key parameter. In the 
setting of a parapneumonic effusion, a pleural 
fluid pH <7.20 indicates the need for pleural 
drainage and is associated with greater clinical 
severity.

•	 Amylase: Pleural fluid amylase may be elevated 
in pancreatitis, esophageal rupture, and certain 
neoplasms, and can be useful in selected clinical 
settings.
Microbiologic evaluation: This includes Gram 

staining and culture, and is essential for confir-
ming an infectious etiology.10,26,27 

Cytologic study: Pleural fluid cytology is the 
initial diagnostic test when MPE is suspected, with 
an overall reported sensitivity ranging from 49% 
to 91%, whereas specificity is approximately 99% to 
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100%. Thus, a positive result is virtually diagnostic, 
whereas a negative result does not exclude malig-
nancy.6,28,29 The diagnostic yield of cytology varies 
considerably according to tumor histology, being 
highest for adenocarcinoma (79%-91%), interme-
diate for hematologic neoplasms (approximately 

40%), and substantially lower for squamous cell 
carcinoma (approximately 24%) and mesothelioma 
(6%-33%). In the latter settings, early progression 
to definitive diagnostic methods is recommen-
ded.28-30 Pleural thickening on CT is associated 
with a higher likelihood of false-negative cytology 

Parameter Finding Probable etiology

Color

Clear yellow (straw-colored) Transudate

Yellow-green Rheumatoid pleural effusion

Bloody (reddish) Neoplasm, trauma, pulmonary embolism, 
traumatic thoracentesis

Milky white Chylothorax, empyema

Green Bilopleural fistula, Pseudomonas aeruginosa 
infection

Black  Aspergillus niger infection

Reddish-brown (“chocolate”) Pleuropulmonary amebiasis

Transparency / Consistency

Turbid Infection, increased cellularity, elevated lipid 
content

Viscous Mesothelioma (high hyaluronic acid content)

Gross Content

Purulent Empyema

Chylous Elevated triglyceride level (≥110 mg/dL)

Pseudochylous Elevated cholesterol level (chronic effusion)

Odor Foul-smelling Anaerobic empyema

Coagulability Spontaneous clotting Presence of fibrin (inflammatory exudate)

Table 2. Gross Appearance of Pleural Fluid and Probable Etiology

Note: Adapted from multiple sources, including Oyonarte W. Enfoque diagnóstico en el paciente con derrame pleural. Rev Med Clin Las Con-
des. 2024;35(3-4), and Ruiz Reyes G, Ruiz Argüelles A. Fundamentos de interpretación clínica de los exámenes de laboratorio. 3rd ed. 2017.

Parameter Score

Unilateral pleural effusion 1

Pleural lesions > 1 cm 1

Hepatic metastasis 1

Lung mass > 1 cm 1

Pericardial effusion 1

Absence of loculations 1

Absence of cardiomegaly 1

Mediastinal lymphadenopathy 1

Pleural thickening > 1 cm 1

Abdominal disease or mass 1

Table 1. Chest CT Evaluation of Pleural Effusion

Note: A score of  ≥7 out of 10 on this scale indicates malignancy, with a sensitivity of 88% and 
specificity of 94%.27
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results.31 Combining cytology with biochemical 
markers, such as carcinoembryonic antigen (CEA) 
or C-reactive protein (CRP) may improve overall 
diagnostic yield.32 Regarding the number of sam-
ples, the first thoracentesis has a diagnostic yield 
of approximately 65%; a second sample provides 
an additional yield of 25% to 28%, whereas a third 
one provides only marginal additional benefit 
(<5%). Therefore, examination of more than 2 spe-
cimens is generally not recommended when the 
initial cytologic examinations are negative.15,21,33,34 
Increasing the volume of pleural fluid submitted 
for cytologic examination beyond 50 mL does 
not appear to improve diagnostic yield. Pleural 
fluid should be processed by both direct smear 
and cell block preparation to optimize diagnostic 
sensitivity. 

Cellular analysis may also provide clues to the 
underlying etiology: a neutrophil-predominant 
effusion suggests acute processes (e.g., infection, 
pancreatitis, or pulmonary embolism), whereas a 
lymphocyte-predominant effusion is associated 
with chronic processes such as tuberculosis, neo-
plasms, or autoimmune disease.14,15 

Pleural biopsy: When pleural fluid cytology 
is negative after 1 or 2 thoracenteses and clinical 
or radiologic suspicion of malignancy persists, 
pleural biopsy is indicated.6,15,21,33 The choice of 
the method depends on the findings on chest CT: 
•	 When pleural thickening or nodules/masses 

are present, image-guided percutaneous biopsy 
(CT or ultrasonography) may be the initial ap-
proach, with a diagnostic yield of 88% to 94%. 

•	 In the absence of pleural thickening, thoracos-
copy (medical or surgical) is preferred, with 
a higher diagnostic yield of 94% to 100%.43 
Thoracoscopy, particularly video-assisted tho-
racoscopic surgery (VATS), is considered the 
reference standard for the diagnosis of DPM 
and also allows pleurodesis to be performed 
during the same procedure.30 
When mesothelioma is specifically suspected, 

given the low sensitivity of cytology, earlier pro-
gression to definitive diagnostic procedures is 
recommended.29,30

Pleural tuberculosis
The diagnosis of pleural tuberculosis requires 

an integrated approach combining biochemical, 
immunologic, microbiologic, and histopatholo-

gic tests, because no single diagnostic method 
achieves optimal yield. Clinical suspicion and 
epidemiologic context are essential for the correct 
interpretation of results.
•	 Biochemical and immunologic tests: Pleu-

ral fluid adenosine deaminase (ADA) and 
interferon-γ (IFN-γ) are among the most useful 
tools in clinical practice because of their high 
diagnostic accuracy and relative availability. At 
a cutoff point of approximately 40 IU/L, ADA 
has demonstrated good diagnostic accuracy in 
meta-analyses, although its positive predictive 
value depends strongly on the local prevalence 
of tuberculosis; therefore, results should be in-
terpreted within the appropriate epidemiologic 
context.35,36 The accuracy of unstimulated IFN-γ 
is slightly higher than that of ADA and, when 
available, the 2 tests may be used in combina-
tion to increase diagnostic confidence, parti-
cularly in cases in which the diagnosis remains 
uncertain or in settings with a low prevalence 
of disease.37

•	 Microbiologic and molecular tests: Pleural 
fluid culture has limited sensitivity because 
tuberculous pleural effusions are typically 
paucibacillary, but it remains useful for mi-
crobiologic confirmation and antituberculous 
drug-susceptibility testing.38 The molecular as-
say Xpert MTB/RIF Ultra has greater sensitivity 
than its predecessor, conventional Xpert MTB/
RIF, and enables rapid detection of rifampicin 
resistance. However, its moderate sensitivity 
precludes its use as a rule-out test: a negative 
result does not exclude pleural tuberculosis. 
Therefore, Xpert MTB/RIF Ultra should be 
used as an adjunct to, rather than a substitute 
for, biochemical testing and culture.39

•	 Pleural biopsy and a practical approach: 
Pleural biopsy, preferably image-guided or 
performed by medical thoracoscopy, remains 
indicated when diagnostic uncertainty persists 
after conventional pleural fluid studies have 
been completed.36,37 From a practical stan-
dpoint, in settings with a high prevalence of 
tuberculosis or when the pretest probability is 
high, an elevated pleural fluid ADA level com-
bined with lymphocyte predominance may 
provide strong support for the diagnosis and, 
in selected clinical contexts, may allow anti-
tuberculous treatment to be initiated without 
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immediate biopsy.35,36 This approach should be 
individualized according to the epidemiologic 
setting, clinical presentation, pretest probabi-
lity, and availability of microbiologic or histo-
pathologic testing. IFN-γ and Xpert MTB/RIF 
Ultra may be used as adjunctive tests to increase 
diagnostic confidence, whereas pleural biopsy 
should be considered when diagnostic uncer-
tainty persists, the pretest probability is low, or 
histopathologic or microbiologic confirmation 
is required.

TREATMENT

Treatment of pleural effusion is directed at 
identifying and managing the underlying cause. 
Pleural drainage is indicated in symptomatic 
patients, whereas in asymptomatic patients it is 
performed primarily for diagnostic purposes, 
except when infection or hemorrhage is suspec-
ted.1 For pleural infections, management includes 
antibiotic therapy, pleural drainage, and, in selec-
ted cases, fibrinolytic therapy or surgery. Empiric 
antibiotic therapy should be initiated promptly, 
and it should subsequently be tailored according 
to microbiologic results and the clinical context.40 
In community-acquired infections, antibiotic 
therapy should provide coverage for aerobic and 
anaerobic bacteria, generally with a β-lactam/β-
lactamase inhibitor combination or a regimen that 
includes metronidazole. In hospital-acquired in-
fections, broader-spectrum coverage is required, 
including coverage for resistant organisms such 
as methicillin-resistant Staphylococcus aureus.41 
Pleural drainage is a cornerstone of treatment for 
complicated infection and empyema and is prefe-
rably performed using a small-bore chest tube. It 
can be supplemented with intrapleural fibrinolytic 
therapy to improve drainage, particularly in the 
presence of loculations.42,43 Repeated therapeutic 
thoracentesis may be considered in selected cases, 
whereas surgery is generally reserved for patients 
with refractory disease or complications. For tran-
sudative pleural effusions, treatment is directed at 
the underlying disease, with diuretics commonly 
used when appropriate. 

FOLLOW-UP 

Follow-up of PE depends on its underlying etio-
logy and clinical course. Transudative effusions 
that respond to treatment of the underlying di-
sease do not require invasive evaluation; however, 
failure to resolve despite optimal management 
should prompt reconsideration of the diagnosis 
and referral to a specialist. Simple parapneumonic 
effusions can be managed with antibiotic therapy 
and clinical surveillance, whereas complicated 
effusions and empyema generally require urgent 
pleural drainage and, in selected cases, an advan-
ced intervention strategy.8,18,19,23 MPE require an 
approach focused on symptom control and mana-
gement of recurrence. Therapeutic thoracentesis 
can be used to assess symptomatic response, and 
in patients with recurrent effusions, strategies 
such as pleurodesis or placement of an indwe-
lling pleural catheter should be considered.18,27,44. 
Routine chest radiography after thoracentesis is 
not recommended unless the patient develops 
symptoms or if there is clinical suspicion of 
complications.20,23 Referral to a specialist is indi-
cated when an exudate is suspected, the diagnosis 
remains uncertain, the effusion is complicated or 
malignant, or assistance with diagnostic procedu-
res is required. 

DISCUSSION

The diagnostic approach to PE has evolved 
from a rigid algorithm-based model toward a 
more comprehensive, context-driven approach. 
Although Light criteria are still considered the 
cornerstone of the initial classification of pleural 
effusions, their isolated interpretation has limi-
tations, particularly in patients with HF recei-
ving diuretic therapy, in whom the presence of 
“pseudoexudates” may lead to diagnostic errors. 
The incorporation of additional parameters and 
their clinical integration can improve diagnostic 
accuracy in these settings. TUS has assumed a 
central role in the evaluation of PE and in the 
safe performance of thoracentesis. Image-guided 
thoracentesis has progressively replaced blind 
procedures and is associated with a lower risk of 
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complications. This represents one of the major 
recent changes in clinical practice.

Similarly, PF analysis has shifted toward a tar-
geted approach in which the selection of tests is 
guided by clinical suspicion, thereby optimizing 
diagnostic yield. Nevertheless, important limita-
tions remain, including the limited sensitivity of 
cytology and the lack of biomarkers with suffi-
ciently high diagnostic accuracy. Imaging tech-
niques, including CT and PET/CT, provide com-
plementary information for the characterization 
of PEs; however, they cannot definitively exclude 
malignancies. Cytologic or histologic evaluation 
therefore remains essential for standard diagno-
sis. The present analysis highlights the transition 
toward an integrated diagnostic approach in which 
the combination of clinical assessment, PF analysis, 
and imaging tools improves diagnostic accuracy, 

facilitates clinical decision-making, and reduces 
unnecessary invasive procedures. (Table 3)

CONCLUSION

PE is a common clinical condition with various 
etiologies that requires a systematic diagnostic 
approach. Integration of clinical, biochemical, and 
imaging findings is essential to identify the un-
derlying cause and guide treatment. A structured 
approach can optimize management and reduce 
associated morbidity and mortality.
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Table 3. Comparison of Major International Guidelines for the Diagnostic and Therapeutic Management of Pleural Effusion

Appearance BTS 2023 SEPAR 2022/2023 ERS ATS/STS/STR 2018

Initial evaluation, 
imaging, and
thoracentesis

Medical history and 
physical examination 
plus TUS at presenta-

tion. If aspiration is not 
considered safe → CT; 
if malignancy is suspec-
ted → CT of the chest, 
abdomen, and pelvis. 
Image-guided pleural 

procedures.

TUS to detect small effusions 
and guide the thoracentesis 

site; contrast-enhanced CT if 
malignancy is suspected.

ERS statement on benign 
pleural effusions in 

adults (2024): Integrates 
clinical, biochemical, and 

imaging findings; CT is 
generally used when the 

etiology remains undeter-
mined.

Management of Malig-
nant Pleural Effusions 
(2018): Recommends 

ultrasound guidance for 
pleural interventions; 
in symptomatic MPE, 

large-volume thoracen-
tesis may be considered 

to assess the rela-
tionship between the 

effusion and symptoms 
and to evaluate lung 

re-expansion.

Transudate, exudate,
and pseudoexudate

Light's criteria; serum 
NT-proBNP as an ad-

junct when heart failure 
is suspected.

Light's criteria (GRADE 
A1). Cardiac false exudates 

may be reclassified using 
serum–pleural fluid albumin 

gradients or ratios, or NT-
proBNP.

ERS statement on benign 
pleural effusions in 

adults (2024): Maintains 
Light's criteria as the refe-
rence standard; in patients 

with a high probability of 
HF, a serum–pleural fluid 
albumin gradient >1.2 g/
dL and NT-proBNP may 
support reclassification.

Not within the scope 
of the guideline, which 
focuses specifically on 

MPE.

Pleural infection If there's no pus, mea-
sure pleural fluid pH 

immediately. A pH ≤7.20 
indicates high risk; pH 

7.20–7.40 warrants con-
sideration of LDH and 

other findings; pH ≥7.40 
indicates a low likelihood 

of requiring immediate 
drainage.

pH is the principal marker; 
drainage is recommended 
for empyema or complica-

ted infectious effusion with 
pH <7.20, septations, or 

microorganisms.

ERS/ESTS statement 
on the management 

of pleural infection in 
adults (2023): Empha-
sizes a pleural fluid pH 

<7.20, pus, and/or positive 
microbiology; glucose 
and LDH may support 

decision-making when pH 
is unavailable

No specific recom-
mendations in this gui-
deline, which focuses 

on MPE.

(continue)
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