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Case report

A 73-year-old woman with a background of Churg-
Strauss vasculitis, mononeuritis multiplex and hyper-
tension presented with progressive dyspnoea and 
worsening exercise tolerance. There was no history of 
vomiting or chest pain. She was an ex-smoker with a 20 
pack-year history of smoking. There was no history of 
excess alcohol intake. Her regular medications included 
prednisolone and azathioprine for vasculitis.

On examination, the patient was haemodynamically 
stable.  A respiratory system examination was consistent 
with a right-sided pleural effusion.  A systemic examination, 
including a breast examination, was unremarkable. Her 
chest radiograph (Figure 1) confirmed moderate right 
pleural effusion, therefore an intercostal drain was 
inserted. Thoracic computed tomography (CT) did  
not show any evidence of intrapulmonary mass or 
mediastinal lymphadenopathy. In addition, there was no 
evidence of oesophageal rupture.  An abdominal CT scan 
was normal without any evidence of pancreatic 
malignancy or pancreatitis. Pleural fluid analysis revealed 
exudative pleural effusion with markedly raised amylase 
of 1,890 units/litre (u/l), with a pleural fluid to serum 
amylase ratio of 36. Serum and urinary amylase were  
53 u/l and 483 u/l respectively. However, an isoenzyme 
analysis on pleural or serum amylase was not carried  
out in this case. The pleural fluid cytology was negative 
for malignancy. 

Pleural biopsy revealed the presence of metastatic 
mucinous adenocarcinoma. Immunohistochemistry 
showed it to be positive for thyroid transcription factor-1 
(TTF-1) and carcinoembryonic antigen (CEA), suggesting 
a pulmonary origin for the malignancy. The patient was 

treated with palliative chemotherapy. She died of 
respiratory failure within three months of the diagnosis.

Discussion

Pleural fluid analysis can provide valuable information 
towards the diagnosis and determining the aetiology of 
pleural effusion. Amylase-rich pleural effusion (ARPE) is 
defined as either a pleural amylase greater than the 
upper limit of serum amylase or a pleural fluid to serum 
amylase ratio of more than 1. The prevalence of ARPE 
has been reported between 5% and 15% in different 
studies.1–3 Amylase-rich pleural effusion is seen in a 
number of conditions, for example pancreatitis, 
oesophageal rupture, malignancy, pneumonia, ectopic 
pregnancy and liver cirrhosis, and occasionally following 
upper abdominal surgery. 
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Figure 1 Chest radiograph suggestive of moderate right 
pleural effusion.



According to British Thoracic Society (BTS) guidelines,4 
pleural fluid amylase should be measured if acute 
pancreatitis or oesophageal rupture is suspected. 
However, isoenzyme anlaysis is useful in the evaluation of 
exudative effusion if there is no evidence of oesophageal 
perforation, as salivary amylase is raised in the cases of 
malignancy and pancreatic amylase is increased in 
pancreatic disease (Figure 2). 

However, normal pleural fluid amylase does not exclude 
malignancy as a cause of effusion. In a prospective study 
of 200 patients with pleural effusions, Joseph and 
co-workers analysed 25 ARPEs.5 Four patients had 
evidence of pancreatitis, with elevated pancreatic iso-
enzyme in all of them. Lung malignancy (eight patients, 
including two adenocarcinomas) was the most common 
cause of non-pancreatitis ARPE, with elevated salivary 
isoenzyme in the majority of patients. 

In a review of 841 cases of pleural effusions, Villena and 
colleagues found that approximately 8% of effusions 
were amylase rich.3 Lung malignancy was the most 
common neoplastic cause of these effusions. 

Adenocarcinoma was the most frequent histologic type 
(18 cases). Moreover, patients with pleural amylase >600 
international units per litre (iu/l) had significantly shorter 
median survival. 

The most likely explanation of the pathogenesis of 
elevated amylase in malignant effusions is the ectopic 
production of amylase by cancer cells, as supported by a 
case report of adenocarcinoma with ARPE by Kitazawa 
and colleagues.6 The ectopic production of amylase by 
malignant cells was confirmed by enzyme-labelled 
antibody method on pleural fluid.

conclusion

This case highlights the significance of considering 
malignancy in conjunction with markedly raised pleural 
fluid amylase. Moreover, ARPE can provide useful 
information for evaluation of the likely aetiology, 
especially when cytology is negative. In addition, iso-
enzyme analysis can further narrow down the differential 
diagnosis and help identify the exact aetiology earlier, and 
aid in the management of exudative pleural effusions.
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Figure 2 Schematic diagram for evaluating exudative pleural effusion.
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