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ABSTRACT.  
As the first part of an update to the clinical practice guideline on the management of community-acquired pneumonia in infants and 
children older than 3 months of age, we present six updated recommendations. The updated recommendations span the 
characterization and management of pneumonia with parapneumonic effusion. The panel’s recommendations are based on 
evidence derived from systematic literature reviews and adhere to a standardized methodology for rating the certainty of evidence 
and strength of recommendation according to the GRADE (Grading of Recommendations Assessment, Development, and Evaluation) 
approach. 
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BACKGROUND 
Pneumonia occurs in over 150 million children under 5 years of age every year, [Rudan], and is the leading cause of mortality among 
young children worldwide, causing 740,000 deaths each year in young children [Perrin]. 
Complicated pneumonia, including parapneumonic effusion, empyema, lung abscess, and necrotizing pneumonia, occur in a small 
portion of children with pneumonia, and is associated with higher rates of morbidity and mortality. Estimates of the rates and 
prevalence of complicated pneumonia vary, but one study observed that 7.9% of children <2 years and 16.9% of children 2-4 years 
of age with pneumococcal pneumonia had empyema [Grijalva]. 
 
For the purposes of this guideline, complicated pneumonia is defined as the presence of parapneumonic effusion and/or empyema 
associated with pneumonia. Parapneumonic effusion refers to a collection of fluid in the pleural space typically associated with 
pneumonia. A parapneumonic effusion may be uncomplicated, defined as a free-flowing and sterile pleural effusion, or complicated, 
defined as an effusion that is infected with bacteria or other organisms indicated by a positive culture, bacteria identified on gram 
stain, molecular detection, or evidence of marked inflammation. An effusion is classified as small if it contains a rim of fluid <10 mm 
on a lateral decubitus radiograph or opacifies less than ¼ of the hemithorax, moderate if it contains a rim of fluid ≥10 mm but 
opacifies less than half of the hemithorax, and large if it opacifies more than half of the hemithorax [2011 guideline]. Parapneumonic 
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empyema is a collection of purulent fluid in the pleural space associated with an underlying pneumonia. 
 
Guideline Scope 
The scope of the guideline includes the diagnosis and management of pneumonia with parapneumonic effusion. Populations in low 
resource regions were excluded from this guideline as the diagnostic approach and management differs in these settings. 
This guideline is intended for use by healthcare professionals who care for pediatric patients with pneumonia and complicated 
pneumonia, including but not limited to specialists in infectious diseases, emergency medicine, pulmonologists, hospitalists, 
surgeons and intensivists. 
 
Publication Scope 
The last iteration of this guideline was published in 2011 [Bradley]. The goals of this update were to incorporate contemporary 
evidence and apply the GRADE approach for the evidence appraisal process. Because of the wide scope and breadth of this 
guideline, a decision was made to split the guideline into several distinct parts to facilitate more timely completion. Five manuscripts 
and their corresponding supplementary materials comprise the first part of the series; subsequent parts will cover uncomplicated 
pneumonia. 
 
METHODS 
The panel included pediatric clinicians with expertise in infectious diseases, emergency medicine, hospital medicine, general 
pediatrics, and general surgery. Panelists were diverse in gender, geographic distribution, and years of clinical experience. Selected 
reviewers included clinicians with expertise in vaccines and vaccine impact evaluation, infection prevention and control, infectious 
disease epidemiology and emerging viral diseases, antimicrobial stewardship (including pediatric settings), and pediatric infectious 
diseases. Relevant recommendations have been reviewed and endorsed by the Pediatric Infectious Diseases Society (PIDS). . 
 
The panel’s recommendations are based on evidence derived from systematic literature reviews and adhere to standardized 
methodology for rating the certainty of evidence and strength of recommendation according to the GRADE (Grading of 
Recommendations Assessment, Development and Evaluation) approach [Guyatt 2008]. Strong recommendations are made when 
the recommended course of action would apply to most people with few exceptions. Conditional recommendations are made when 
the suggested course of action apply to the majority of people with many exceptions, and shared decision making is important. 
Details of the systematic review and guideline development process are available in the supplementary material for each of the 
included manuscripts. 
 
RESULTS: RECOMMENDATIONS AND REMARKS 
In children with parapneumonic effusion, should chest ultrasound or cross-sectional imaging (i.e., CT, MRI) be used to determine 
the character and confirm the size of the parapneumonic effusion? 
 
Recommendation: In children with radiographic evidence of a moderate to large parapneumonic effusion, the panel suggests 
obtaining a chest ultrasound over CT or MRI to characterize the size and complexity of the effusion (conditional recommendation, 
very low certainty of evidence). 
 
Remark(s): 

• If chest ultrasound is unavailable, computed tomography (CT) or magnetic resonance imaging (MRI) of the chest may be 

performed to characterize the size and complexity of the effusion. 

• In children with a small parapneumonic effusion on chest x-ray and/or with minimal respiratory symptoms, additional 

imaging (e.g., chest ultrasound, CT, or MRI) is generally not recommended. 

In children (3 months to 18 years of age) with parapneumonic effusion, is pleural fluid drainage more beneficial than observation? 
 
Recommendation: In children with small, uncomplicated parapneumonic effusions, the IDSA panel suggests observation over pleural 
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drainage (conditional recommendation, very low certainty of the evidence). 
 
Recommendation: In children with moderate parapneumonic effusions associated with respiratory distress, large parapneumonic 
effusions, or documented purulent effusions, the panel recommends pleural drainage (no new evidence) [2011 IDSA CAP guideline]. 
 
In a child in whom pleural drainage is indicated, should chest tube placement with fibrinolysis be performed in preference to 
surgical debridement (i.e., Video-assisted thoracoscopic surgery [VATS])? 
 
Recommendation: In children and adolescents (3 months to 18 years) with pneumonia-associated empyema in whom pleural 
drainage is indicated, the panel suggests using chest tube drainage and intrapleural fibrinolytics rather than surgical debridement as 
first-line therapy in most cases (conditional recommendation, very low certainty of evidence). 
 
Remark(s): 

• Although similar outcomes are observed between chest tube placement (i.e., thoracostomy) with fibrinolytics and VATS, 

chest tube placement with fibrinolytics is less invasive, less costly, and can often be performed without general 

anesthesia. 

• VATS may be reserved for a subset of patients, such as those with extensive loculation and those with refractory disease 

after chest tube placement with fibrinolysis. 

• The approach to pleural drainage should also be guided by the availability of local resources and personnel. 

 
In children with parapneumonic effusion, should small bore (<12Fr) or large bore (>14Fr) chest tubes be used for drainage? 
 
Recommendation: In children (3 months to 18 years) with parapneumonic effusion or empyema that necessitates drainage, the 
panel members suggest the use of small-bore (<12Fr) chest tubes over large-bore (>14FR) tubes (conditional recommendation, very 
low certainty of evidence). 
 
Remark(s): 

• Smaller tubes are effective at allowing for adequate drainage and subsequent fibrinolysis. 

• Since the last IDSA update, all published protocols have used 12 Fr or smaller chest tubes. 

 
In children (3 months to 18 years) with parapneumonic empyema, should tPA and DNase or tPA alone be used for fibrinolysis? 
 
Recommendation: In children (3 months to 18 years of age) with pneumonia-associated empyema, the panel suggests administering 
tPA alone over tPA and DNase (conditional recommendation, low certainty of evidence). 
 
 
IMPLICATIONS FOR PRACTICE/DISCUSSION/RESEARCH NEEDS 
It should be noted that there are few studies which serve as the basis for the recommendations included in this guideline, and most 
included studies are either retrospective or observational in nature. Thus, the certainty of evidence and strength of 
recommendations are not high. High quality studies, including randomized controlled trials, are needed to determine the optimal 
approach to the management of children with pneumonia and associated parapneumonic effusions. 
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