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Methods Continued  

Study participants were reviewed at 4 times points: a baseline visit during consent and random-

ization, on-study assessment 2-3 days post-randomization, end of therapy assessment 7-10 days 

post-randomization, and follow up assessment by phone interview 30 days post-randomization.  
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IV antibiotics allowable by protocol were anti-staphylococcal penicillins and first-generation 

cephalosporins. Oral antibiotics were dicloxacillin, flucloxacillin, cephalexin, and clindamycin.  

The primary outcome was resolution of infection, defined as fever resolution at Visit 2 (day 2-

3), absence of progression of skin abnormalities at visit 3 (day 7-10), and absence of ongoing 

requirement for antibiotic therapy beyond the intervention period of 10 days.  

Self-study Questions:  

Were antibiotic choices      

clinically appropriate? 

 

Were study outcomes         

appropriate?  

Secondary outcomes: 

1. Time to defervescence 

2. Self-reported pain using the Wong-Baker Face Scale 

3. Photographic assessment of the lower limb  

4. Adverse events 

5. Disease relapse or recurrence within 30 days 

Presenter Commentary (Dr. King):   

 All antibiotics used in the SWITCH protocol are guideline-recommended1,2 due to their ability to 

target streptococci and, in most cases, methicillin-susceptible S. aureus (MSSA). Most study cen-

ters were in areas with a methicillin-resistant S. aureus (MRSA) rate of ≤5%,8 therefore the use of 

agents with empiric anti-MRSA activity was not necessary. Interestingly, antibiotic doses were not 

reported and were at the discretion of the managing prescriber. This may have introduced addi-

tional heterogeneity between the two intervention arms. 

 There are several considerations regarding the primary outcome. First, most skin and soft tissue 

trials assess lesion progression/regression at 2-3 days, not defervescence alone (also important to 

note that many patients with cellulitis do not have fever at baseline). Second, “absence of pro-

gression” at day 7-10 indicates that patients with unchanged skin abnormalities may have been 

considered a treatment success, which differs from practice. Third, this was an open-label trial 

and assessment of skin changes is subjective. The investigators minimized observer bias by having 

blinded adjudicators review photographs taken during Visits 2 and 3. (secondary outcome).  

 It can be difficult to interpret patient-reported outcomes such as pain. However, this was as-

sessed in conjunction with other measures so it doesn’t appear to be a limitation. Day 30 follow 

up is a reasonable time frame to capture relapse and is commonly used in skin and soft tissue tri-

als.3,11 Longer periods (e.g. 90 days) can be considered but are confounded to a greater degree.   
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Power Calculation & Data Analysis 

The investigators estimated a required sample size of 284 participants (142 per arm). This was 

calculated based on a 1-sided hypothesis test for the difference of 2 proportions, assuming an 

efficacy rate of 90% for both treatment arms, a 1-sided significance level () of 2.5% and a 

power () of 80% to reject the null hypothesis of inferiority with a margin of 10%. The primary 

analysis was performed on the intent-to-treat population (ITT), consisting of all participants 

randomized to an intervention arm. A per-protocol (PP) analysis was also performed, excluding 

participants who withdrew voluntarily. Those who were withdrawn by investigators as failures 

were still included in the PP population.  
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Presenter Commentary (Dr. King):   

 Non-inferiority trials aim to establish that an experimental treatment is not materially worse 

(within a clinically acceptable non-inferiority margin) than an existing treatment. Ideally, the active 

control arm of a non-inferiority trial should represent a “gold standard” therapeutic option with 

proven efficacy. However, this is not an absolute requirement.11-12  

 Applying this to the SWITCH Trial, it is debatable whether ≥72 hours of initial IV therapy is a 

widely accepted gold standard for the treatment moderate cellulitis. However, it may adequately 

reflect a regional standard of practice across the specific study centers.  

 Non-inferiority trials are common throughout infectious diseases literature, in part due to the 

ethics of conducting placebo-controlled trials in a population of actively infected patients. Further, 

head-to-head superiority trials are infrequent due to the incremental nature of efficacy improve-

ments expected between most antimicrobial treatments. Non-inferiority trials allow us to make 

observations regarding other aspects of therapy such as improved safety and tolerability, quality of 

life, and cost (assuming noninferior efficacy is established).11-12 Returning to the SWITCH Trial, a 

determination of non-inferiority would allow us to minimize duration of IV therapy and its collat-

eral effects while preserving overall treatment efficacy.  

 In order to reach a determination of non-inferiority, the lower bound of the confidence interval 

for the primary endpoint must exceed the pre-specified non-inferiority margin of –10% for effica-

cy. Put simply, short-course IV therapy must not be more than 10% “worse” than the active 

control arm (≥72 hours of IV therapy).  

Self-study Question: why was a non-inferiority study design used and how do I interpret results?    

- (NI margin) 0 Experiment is worse Experiment is better 

Superiority 

Non-inferiority 

Neither (“not non-inferior”) 

Self-study Question: was it appropriate to conduct the primary analysis using the ITT population?  

Presenter Commentary (Dr. King):   

 Yes. ITT analysis results in a more conservative estimate of treatment effect, preserves randomi-

zation, and reflects real-world practice. PP analysis includes protocol-adherent patients only, 

which may result in experimental bias. CONSORT guidelines for reporting of parallel group ran-

domized trials recommend that ITT and PP analyses be reported for reader interpretation.13 
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ITT: -5.8% (95% CI, -22.5% to 10.7%)  

0 Short-course IV worse  Short-course IV better 

PP: -8.2% (95% CI, -23.7% to 7.4%)  

Results  

Due to a high number of exclusions based on prior exposure to IV antibiotics for >24 hours or 

PO antibiotics for >48 hours, recruitment to target was challenging. After expanding to 10 to-

tal study sites, 80 patients were enrolled during a 40-month study period (n = 39 in the 24-

hour IV therapy arm; n = 41 in the ≥72-hour IV therapy arm).  

Median age was 58.5 years and all participants were Caucasian. Approximately one-third of 

patients were febrile at randomization and one-fifth had a history of diabetes. Median duration 

of IV therapy in the 24-hour arm was 25.5 (range 17-40) hours compared to 78 (range 41.5-

210) hours in the ≥72 hours arm.  Approximately two-thirds of participants were administered 

IV cefazolin as initial therapy, whereas the remaining one-third of participants received an IV 

antistaphylococcal penicillin or benzylpenicillin.  

Primary Outcome (Resolution of Infection)  

-10%  
(NI margin) 

Self-study Question: how do you interpret the primary outcome of resolution of infection? 

Presenter Commentary (Dr. King):   

 In both the ITT and PP analyses, the point estimates for the primary endpoint (-5.8% and -

8.2%) were within the non-inferiority margin of –10%. However, in both analyses the low-

er bound of the 95% confidence interval was below this pre-specified margin. Therefore 

non-inferiority could not be established (“not non-inferior”).  

Secondary Outcomes 

There were no significant differences in time to defervescence, decrease in pain score, or over-

all pain score between intervention groups. Based on photographic limb assessment available 

for 59 patients, many (31-43%) experienced significant regression in skin abnormalities by day 2

-3, and most (50-60%) experienced regression by end of therapy.  Several participants (11-24%) 

experienced no change and 14% experienced extension of skin abnormalities at day 2-3. Blood 

cultures were obtained in most patients, and all were negative. Two participants experienced 

relapse in the short-course IV therapy arm, and one participant experienced relapse in the ≥72

-hour IV therapy arm. One patient in the short-course arm experienced transient diarrhea.  

Presenter Commentary (Dr. King):   

 As one would anticipate, the majority of patients did respond to sequential IV-PO therapy. Not all 

patients underwent photographic assessment, which is not explained and may have introduced bias. A 

considerable proportion of participants experienced unchanged or worsening skin abnormalities, 

which may have indicated treatment failure or misclassification of a cellulitis mimic diagnosis.  

 Blood cultures are positive in ≤7% of skin and soft tissue infection cases,9 so it is not surprising that 

0% blood culture positivity was identified during the course of this trial.  


