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ABSTRACT.

This paper is part of a larger clinical practice guideline on the diagnosis and management of parapneumonic effusion and
empyema in children, developed by the Pediatric Infectious Diseases Society and the Infectious Diseases Society of
America. In this report, the panel provides recommendations for intrapleural fibrinolysis with tissue plasminogen
activator (tPA) alone over tPA and dornase alfa (DNase) in children (3 months to 18 years) with complicated
parapneumonic effusion and empyema. The panel’s recommendations are based upon 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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In children (3 months to 18 years) with parapneumonic empyema, should tPA and DNase or tPA alone be
used for chemical debridement?

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)

A strong recommendation means most informed people would choose the recommended course of action and only a small proportion would not.
A conditional recommendation means the majority of informed people would choose the suggested course of action but many would not.



INTRODUCTION

Parapneumonic effusion refers to a purulent collection in the pleural space with or without infection. As part of the
management of complicated pneumonia, pleural fluid drainage with a thoracostomy tube and intrapleural fibrinolysis
hastens clinical recovery.

This paper is part of a larger clinical practice guideline on the diagnosis and management of parapneumonic effusion and
empyema in children, developed by the Pediatric Infectious Disease Society (PIDS) and the Infectious Diseases Society of
America (IDSA), and has been endorsed by the Pediatric Infectious Diseases Society (PIDS).

In this paper, the guideline panel provides recommendations for the use of fibrinolysis in the management of
complicated parapneumonic effusion and empyema. These recommendations replace previous statements in the last
iteration of this guideline [1, 2]. These recommendations are intended for use by healthcare professionals who care for
children with parapneumonic effusion and empyema.

METHODS

The panel’s recommendation is based on evidence derived from a comprehensive systematic literature review 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 [3]. The
recommendations are labeled as “strong” or “conditional” according to an evaluation of the certainty of evidence, the
balance between benefits and harms, patients’ values and preferences, resources/cost, and other factors such as
acceptability, feasibility, and equity. More details about the systematic review and guideline development processes are
presented in the Supplementary Material.

A comprehensive literature search (through July 2024) was conducted as part of a systematic review. Key eligibility
criteria at both the topic and clinical question levels guided the search and selection of studies for inclusion. For this
guestion, the panel considered patients 3 months to 18 years of age with complicated parapneumonic effusion defined
as empyema, undergoing pleural fluid drainage and interpleural fibrinolytics. Studies evaluating and comparing different
fibrinolytics were included. Studies with adult populations were excluded, as well as international populations in
resource-limited areas. Randomized controlled trials and observational studies were screened for inclusion.

Included studies were assessed for risk of bias using the Cochrane Risk of Bias tool [4]. Included studies underwent
critical appraisal according to the GRADE approach. An assessment of the benefits and harms of care options informed
the recommendation(s) [3]. Details of the systematic review and guideline development processes are available in the
Supplementary material.

SUMMARY OF EVIDENCE

A comprehensive literature search identified a single randomized controlled trial (RCT) that met the panel’s inclusion
criteria [5]. In this study, a total of 97 children with parapneumonic empyemas requiring pleural drainage were
randomized to receive either tPA and placebo or tPA followed by DNase. Treatment with tPA and DNase was not
associated with decreased hospital length of stay compared with tPA and placebo (mean [SD] length of stay, 9.0 [4.9] vs
9.1 [5.3] days; mean difference [MD] -0.1 days; 95%Cl, -2.0 to 2.1; p=0.96). Similarly, no significant differences were
observed for the need for additional intervention, such as repeat pleural drainage procedures (8% in the tPA plus DNase
vs. 4% in the tPA plus placebo group; MD 4.0%; 95% Cl -5.5 to 13.5; p=0.41). There were a similar number of adverse
events across both groups (tPA and DNase, 24% vs tPA alone, 29%; p=0.64), and no deaths were reported in either

group.



The overall certainty of evidence for the reported outcomes is low because of imprecision due to the small sample size
and wide confidence intervals. Refer to the Supplementary Material for the GRADE Evidence Profiles which detail the
exact judgments affecting certainty of evidence for each outcome.

RATIONALE FOR RECOMMENDATION(S)

While the single included RCT demonstrated similar outcomes when using tPA compared to tPA plus DNase in children
with parapneumonic empyema, the panel conditionally suggests giving tPA alone over tPA and DNase. The panel
discussed the cost of DNase is typically higher and it is not approved for intrapleural use in the United States, making the
feasibility of its implementation difficult. Further, the addition of DNase requires a second delivery of medication. Given
that the RCT evidence showed no advantage to for the addition of DNase to tPA compared with saline placebo, use of
this additional medication is not currently justified.

IMPLEMENTATION CONSIDERATIONS

Tissue plasminogen activator is readily available in any market and hospital, and there should not be local
implementation barriers. A clinical setting with the ability to insert a thoracostomy tube should be able to administer tPA
into the pleural space as part of management for parapneumonic effusion and empyema. The panel carefully considered
a potential subgroup effect across patients from different age groups i.e. less than 5 years; 5 to 13 years; 14 to 18 years,
and across patient strata with pleural empyema. Nevertheless, the evidence from the existing literature did not allow us
to make recommendations for different patient categories. Therefore, this recommendation applies to patients between
3 months to 18 years of age with either parapneumonic effusion or empyema.

RESEARCH NEEDS

The panel suggests the use of tPA alone (versus tPA plus DNase) as the preferred therapy for children (3 months to 18
years) with complicated parapneumonic effusion and empyema. Further research with fibrinolysis protocols may be
valuable to test the protocols' effectiveness. There are no data on the effectiveness and safety of the management
strategies on different subgroups. Therefore, more research is needed in this area.
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