Structured Abstract
Objectives.  This systematic review seeks to clarify the existing knowledge base for the management of bronchiolitis and offers directions for future research.  Specifically, the review addresses the effectiveness of appropriate diagnostic tools, the effectiveness of pharmaceutical therapies for treating bronchiolitis, the role of prophylactic therapy for prevention of bronchiolitis, and the cost-effectiveness of such prophylactic therapy.
Search strategy.  The reviewers in conjunction with an expert panel generated admissibility criteria for each question and derived relevant terms to search the literature in three databases: MEDLINE®, Cochrane Collaboration Library, and Health Economic Evaluations Database (HEED).

Selection criteria.  For the key question on diagnosis, the investigators included prospective cohort studies and randomized controlled trials (RCTs).  To ensure greater strength of evidence for interventions, the investigators raised admissibility criteria to allow only RCTs for the key questions on treatment and prophylaxis.  For the cost-effectiveness of prophylaxis, studies that employed economic analysis were reviewed.  For all studies, key inclusion criteria included outcomes that were both clinically relevant and able to be abstracted.  The investigators set a minimum sample size of 10; small case series and single case reports were excluded.  Studies in languages other than English were not reviewed.  The reviewers initially identified 744 abstracts for possible inclusion.  Upon full review, a total of 83 articles for this systematic review were retained.

Data collection and analysis.  A team of abstractors reviewed and abstracted information on study methodology and results into a data abstraction form.  The Study Director entered data from studies on treatment and prophylaxis into evidence tables. The Scientific Directors performed quality control assessments of the evidence tables against the original article and independently assigned quality scores to each article.  When they did not agree, the Scientific Directors reviewed the article together and arrived at a consensus.  
Results and discussion.  The diagnosis of bronchiolitis is primarily clinical; therefore, only limited literature is available on effectiveness of diagnostic tools for diagnosing bronchiolitis in infants and children.  Only one study supported the clinical usefulness of diagnostic testing.  Thus, the existing data do not support routine laboratory, radiologic, or other types of testing over purely clinical criteria to diagnose bronchiolitis.

The volume of literature is much greater for effectiveness of treatments.  Trials included tested 15 classes of interventions (e.g., bronchodilators, steroids, antibiotics).  However, the strength of evidence was limited by trials that were underpowered and outcomes that were not comparable across studies.  At present, evidence is insufficient to recommend any of the treatments studied over good supportive care of affected infants and children.  However, several interventions did show some potential for being efficacious and should be subjected to rigorously designed, adequately sized trials. 
This review of the literature on respiratory syncytial virus immunoglobulin (RSVIG) suggests that it is effective for prophylaxis in high-risk infants and children who have underlying bronchopulmonary dysplasia (BPD) or have been born prematurely and are less than 6 months of age.  Use of prophylaxis in at-risk groups that were excluded from prior studies would need to be studied or reported before these agents can be recommended more broadly for other groups of infants and children at increased risk of more severe bronchiolitis.   

When all costs of prophylaxis are adjusted to 2002 dollars, previous studies report incremental costs of prophylactic therapy for infants from 32 through 35 weeks’estimated gestational age (EGA) ranging from saving of $46,400 to costs of $535,400.  Given these variations, evidence is insufficient at the present time to calculate the cost-effectiveness of administration of a prophylaxis for bronchiolitis in infants in this age group or who are premature with comorbidities.  
Future research.  Both specific and general recommendations for future research were identified.  

Specific recommendations are:
1.
Ancillary testing is common practice, but no data demonstrate the utility of such testing.  Therefore, prospective trials of the utility of ancillary testing (chest x-rays, complete blood tests, respiratory syncytial virus [RSV] testing) should be considered.  These should report clinical outcomes that are important to parents and clinicians, such as the change in physician management.  

2.
The following interventions should be studied in rigorously designed, adequately powered trials: nebulized epinephrine, nebulized salbutamol plus ipratropium bromide, nebulized ipratropium bromide, oral or parenteral corticosteroids, and inhaled corticosteroids.  Despite the lack of evidence on the efficacy of these treatments, clinicians are likely to continue their use unless a large simple trial of the most common interventions is mounted.  
3.
Better estimates of the cost of palivizumab administration, hospitalization costs for infants who do do not receive palivizumab, and RSV hospitalization rates are needed to assess the cost-effectiveness of RSV prophylaxis.  In particular, additional data are needed on the material and time costs of administration for parents and providers, the actual cost of palivizumab to providers and family, the consequences of palivizumab on long-term wheezing and chronic asthma, and the societal costs of morbidity.  
General recommendations are:
1.
Clinically relevant outcomes should be chosen for future studies.  Examples of these types of outcomes for intervention studies are rates of hospitalization, need for more intensive services in the hospital, costs of care, parental satisfaction with treatment, and development of chronic asthma.  
2.
Studies should be powered to detect meaningful differences in clinically relevant outcomes.  Power calculations must include sufficient numbers to account for multiple comparisons if multiple outcomes are to be measured.

3.
Future investigations should carefully monitor and report adverse events associated with treatments; without this information determining whether the risks of particular treatments are low enough to support their clinical use is difficult.
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