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drostatic pressure in the pulmonary vessels such as in 
congestive heart failure, or systemic low oncotic pressure 
such as nephrotic syndrome, cirrhosis or malnutrition. 
Both groups can be managed with diuresis and do not 
require an extensive differential workup. 

On the other hand, exudate effusions account for a 
wide spectrum of underlying pathologies and are the 
result of increased protein permeability in the capillar-
ies or lymph vessels due to local pathologies, causing 
an increase in pleural fluid protein concentration. The 
main causes of exudate effusions are infections, such 
as pneumonia, metastatic or local malignancy with 
lung cancer, breast cancer, and lymphoma being the 
most frequent ones, granulomatous diseases such as 
tuberculosis or sarcoidosis, collagen vascular diseases 
and other less frequent causes such as chylothorax. In 
20 % of cases the aetiology remains unclear.

In cases of exudate effusions, a broad work up should 
follow the thoracocentesis in order to clarify the un-
derlying pathology and plan therapeutic approach 
[1,10,21,22] (Table 2).

The best-known and most widely used criteria to dif-
ferentiate transudative from exudative pleural effusions 
are Light’s criteria that exhibit high sensitivity (98%) in 
detecting exudative pleural effusions but relatively low 
specificity (80%) leading to misleading results as far 
as transudates are concerned characterizing them as 
exudates especially in cases where prior diuretic therapy 
has occurred [1,23,24].

Based on Light’s criteria, to consider an effusion as 
exudate, at least one of the following criteria must be 
satisfied: 
•	Pleural fluid protein/serum fluid protein ratio > 0.5, 
•	Pleural fluid lactate dehydrogenase (LDH)/serum 

fluid LDH ratio > 0.6, 
•	Pleural fluid LDH > 2/3 the upper limit of normal 

serum LDH” (Figure 1).
When high suspicion of transudate effusion is present 

and Light’s criteria indicate an exudate effusion the se-
rum pleural effusion albumin gradient (SPAG) or serum 
pleural effusion protein gradient (SPPG) can be used as a 
tool. More specifically SPAG (= serum albumin – pleural 
albumin) > 1.2g/dl or SPPG (=serum protein – pleural 
protein) > 3.1 g/dl indicates a transudate effusion [1].

Other potential criteria that can be easily used and 
show a higher specificity identifying an exudate effusion 
compared to Light’s are the Heffner’s criteria, which are 
based on the pleural fluid cholesterol only and without 
the need for serum values. More specifically, with a cut 
off value of 45 mg/dl higher values indicate exudate 
effusions with a reported sensitivity and specificity of 
94% and 100%, respectively [25,26].

Another potential way to differentiate exudate from 
transudate pleural effusions especially in cases where 
LDH, or protein are not easily available, is the pleural 
fluid serum bilirubin ratio. Exudates tend to have a 
greater mean bilirubin ratio compared to transudates. 
Based on a cross-sectional study in 2018 with a cut-off 

Table 2. Causes of transudate and exudate effusions [21]. Causes indicated with * can cause both types of effusion.

TRANSUDATE EFFUSION EXUDATE EFFUSION

Congestive Heart Failure Parapneumonic effusion Rheumatoid arthritis

Cirrhosis Atypical pneumonia Systemic Lupus Erythematosus

Pulmonary embolism* TB pleuritis Amyloidosis*

Atelectasia Nocardiosis/Actinomycosis Sjogren syndrome

Nephrotic syndrome Sepsis Granulomatosis with polyangiitis

Malnutrition Primary and secondary cancer Eosinophilic granulomatosis with polyangiitis

Peritoneal dialysis Meigs syndrome Systemic sclerosis

Iatrogenic Yellow nail syndrome Dressler syndrome

Myxoedema* Lymphangiomatosis Asbestosis

Sarcoidosis* Familial Mediterranean Fever Chylothorax

Superior Vena Cava syndrome Pancreatitis Haemothorax

Constrictive pericarditis Esophageal rupture Drug induced

Liver Failure Uremic pleuritis Post Actinotherapy


