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Background
• The incidence of parapneumonic effusions and empyema has been 

reported to be up to 10 per 100,000 children in the United States

• The most common cause of parapneumonic effusion and empyema is 
bacterial pneumonia

• The process of pleural fluid accumulation is mediated by increased 
vascular permeability secondary to mesothelial cell cytokines including 
IL-1, IL-6, IL-8, TNF-α, and platelet activating factor

Kendig's Disorders of the Respiratory Tract in Children, 9th Edition. Ch 69 Air and Fluid in the Plural space 



• Exudative: 
• Accumulation of clear fluid with a low WBC count (simple effusion).

• Fibropurulent: 
• Deposition of fibrin leading to septation and the formation of loculations.
• There is an increase in white cells, fluid thickening (complicated effusion) 
• Eventually becomes overt pus (empyema).
•

• Organisational: 
• Fibroblasts infiltrate the pleural cavity, and the thin intrapleural membranes are 

reorganised to become thick and non-elastic. 

Balfour-Lynn IM, Abrahamson E, Cohen G, et al. BTS guidelines for the management of pleural infection in children. Thorax. 2005;60(SUPPL. 1):1-22.



https://thoracickey.com/pleural-disorders/#Fig4



Hypothesis
• Corticosteroids block inflammatory cytokines that are key factors 

in the first, exudative stage of pleural effusion.

• Some trials have suggested that corticosteroids shorten the time 
to clinical stability when added to antibiotic treatment in 
immunocompetent adults with CAP

• Hypothesized that the concomitant treatment of antimicrobials 
and early administration of dexamethasone (DXM) would be 
beneficial in parapneumonic pleural effusion



Methods
•Multicenter, double-blind, parallel-group, placebo-controlled 

clinical trial

• Conducted in Spain at 9 urban university-affiliated public 
hospitals over a period of 55 months



PICO
• Inclusion criteria:
• Hospitalized children, 1month to 14 years with CAP and pleural effusion. 
• CAP: fever > 38 °C, cough, and parenchymal infiltrate on chest radiography

• Exclusion criteria:
• Proven allergies to any study drugs
• Immunodeficiency
• Any concomitant disease likely to worsen with corticosteroid treatment 
• Any condition that prevented participation in the study



• Randomization was stratified by center and severity of disease



PICO
• Intervention group:
• 8 IV doses of DXM, 0.25 mg/kg every 6 hours (2 mg/kg accumulated dose)

• Control group:
• Identical volume of 0.9 NS

• Both groups:
• DXM or placebo was administered immediately after the first dose of 

cefotaxime (within 12 hours of diagnosis)
• Ranitidine (5 mg/kg/day intravenously in 2 doses over 48 hours) 
• Cefotaxime was continued until 48 hours after the patient was afebrile, then 

switched to amoxicillin-clavulanate to complete the 15-days



• Drainage:
• Patients with simple effusion received only medical treatment.
• Diagnostic thoracentesis was recommended if effusion was > 10 mm on US.
• If biochemical data indicating complicated effusion were found, 

appropriate drainage was recommended. 
• The recommended management for complicated effusion was medical 

treatment plus pleural drainage and fibrinolytics, or VATS.
• A conservative approach without drainage was permitted at the discretion 

of the clinician



PICO
• Primary outcome:
• time to recovery, measured in hours



PICO
• Secondary outcomes:
• Safety:
• complications of disease from the moment of hospitalization until day 30 post d/c
• adverse events attributable to corticosteroids during hospitalization

• Progression to complicated effusion requiring chest drainage 
• CRP level
• Decreased effusion during days 1-3.





• Statistical considerations:
• A sample size of 56 patients (28 patients per group) were needed to detect 

a reduction in time to recovery of ≥ 24 hours (assuming an SD of 31 hours, 
80% power, a 2-sided a level of 5%, and a 10% dropout rate). 

• The SD was obtained from a small observational pilot study, where we 
observed an SD of 31 hours in time to recovery in children treated with 
steroids who had a pleural effusion





Results

















Author’s conclusion
• This trial, DXM appeared to be a safe and effective adjunctive therapy 

for decreasing the time to recovery in children with parapneumonic
pleural infection. 

• This trial provides a basis for a larger and definitive trial that should be 
powered to confirm the findings and determine whether DXM performs 
equally or differently across the severity groups.

• Future trials should demonstrate the effect of DXM on the long-term 
complications of parapneumonic pleural effusion.



Critical appraisal
• Study Question

• Population identification

• Selection bias

•Were the groups similar at the start of the trial? 
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• Aside from the allocated treatment, were groups treated 
equally? 

•Were all patients who entered the trial accounted for?

•Were the patients and clinicians kept “blind” to which treatment 
was being received? 
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• Results:
• How precise was the estimate of the treatment effect?
• Primary outcome definition 

• How large was the treatment effect?
• A mean of 3 days seem to be a significant duration clinically but the CI is up to 7.7 

days (mean for placebo is 7 days) 
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•Will the results help me in caring for my patient?
• First RCT, small number
• The effect is mostly seen in simple rather than complicated effusion
• Only 1/3 of patients had a chest tube inserted at presentation
• Time to hospital discharge not reported
• Is n of 60 enough to study acute side effects ?
• Long term side effects not studied



• The short answer is no

• What does recovery mean? Steroid is a strong 
antipyratic -> afebrile children are less tachypneic, better appetite.

• Is this study really double-blinded ? It would be difficult for an experienced 
clinician not to suspect a child was randomized to the steroid group

• In the meningitis study “I was able to correctly guess which of my patients were 
receiving dexamethasone, based on fever patterns”

• 5 years and 9 centers to enroll 60 patients is a long time to continue a complex 
multicenter study, it invites errors in enrollment and protocol violations since no 
single study is enrolling patients very often

• Is this a mixed bag of patients? A large number of these patients likely had mild 
viral pneumonia with simple pleural effusion



Questions ?

Comments ? 


