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eAppendix 1. Eligibility Criteria 

Inclusion Criteria  
 
1. Provide signed and dated informed consent (the patient’s authorized representative 
can provide signed informed consent for the patient if allowed by local Institutional 
Review Board policy). 
 
2. Is ≥18 years of age. 
 
3. If subject has an intravenous catheter in place, then the subject and his/her primary 
health care provider must agree to have the catheter removed within 5 days of initial 
blood culture draw, with the exception of those subjects who meet criteria for simple 
CoNS bacteremia as defined in Figure 1. The catheter may be retained in those 
subjects 
with simple CoNS bacteremia. 
 
4. Has blood stream infection defined as at least one blood culture positive for S. aureus 
or CoNS. In most cases, vancomycin (or other study drug alternative) will have been 
started prior to randomization. Enrollment windows depend on clinical classification as 
follows: 

a. identification of CoNS and classification as Simple per Figure 1 – must be 
randomized within 3 calendar days of the start of treatment effective for the 
baseline infecting pathogen 

b. identification of CoNS and classification as Uncomplicated per Figure 1 – must 
be 
randomized within 4 calendar days of the start of treatment effective for the 
baseline infecting pathogen 

c. identification of S. aureus – must be randomized within 12 calendar days of the 
start of treatment effective for the baseline infecting pathogen 

 
5. Women of child-bearing potential must have a negative urine and/or serum 
pregnancy test. 
 
6. All patients of reproductive potential must be abstinent or agree to use double-barrier 
contraception while receiving study (algorithm-based or SOC) treatment. 
 
Exclusion Criteria 
 
1. Has known or suspected complicated staphylococcal infection at the time of 
randomization. 
 
2. Weigh ≥200 kg. 
 
3. Has non-removable intravascular foreign material at the time a positive blood culture 
was drawn (e.g., intracardiac pacemaker or cardioverter/defibrillator wires, hemodialysis 
access grafts, cardiac prosthetic valve, valvular support ring). Exception: coronary 
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stents, inferior vena cava (IVC) filters in place >6 weeks, patients with pacemakers 
whose baseline infecting pathogen is a CoNS, vascular stents in place for >6 weeks, 
non-hemodialysis grafts in place >90 days, and hemodialysis grafts not used within the 
past 12 months and not previously infected. Arthroplasties and other extravascular 
devices, e.g. synthetic hernia repair mesh, and non-arthroplasty orthopedic prostheses 
including pins or plates, are acceptable as long as there are no signs or symptoms of 
foreign material-related infection at the time of randomization. 
 
4. Has a moribund clinical condition such that there is a high likelihood of death or 
cardiac surgery during the next 3 days. 
 
5. Has shock or hypotension (supine systolic blood pressure <80 mmHg) or oliguria 
(urine output <20 mL/h) unresponsive to fluids or pressors within 4 hours. 
 
6. Has received an investigational antibacterial agent with antistaphylococcal activity 
within 30 days prior to randomization. 
 
7. Has a documented history of significant allergy or intolerance to all protocol-approved 
antibiotics anticipated to be effective for their infection. 
 
8. Has an infecting pathogen with confirmed reduced susceptibility to vancomycin 
(MIC >2 μg/mL), if known. Note: If reduced susceptibility to vancomycin is discovered 
after enrollment, the patient will be treated with daptomycin (if pathogen is susceptible). 
Patient will remain in study as appropriate and be evaluated in the ITT analysis, but will 
be excluded from PP analyses. 
 
9. For S. aureus patients, is severely neutropenic (absolute neutrophil count 
<0.100x103/mm3) or is anticipated to develop severe neutropenia (absolute neutrophil 
count <0.100x103/mm3) during the study treatment period due to prior or planned 
chemotherapy. CoNS patients with neutropenia are eligible to be enrolled. 
 
10. Has previously known HIV infection with a nadir CD4+ count of <100 cells/mm3 
within the past 12 months. 
 
11. Is considered unlikely to comply with study procedures or to return for scheduled 
posttreatment evaluations. 
 
12. Is pregnant or trying to get pregnant, nursing, or lactating. 
 
13. Has known or suspected septic arthritis, osteomyelitis, pneumonia, or other 
metastatic focus of infection. CoNS patients with pneumonia and not being treated, or 
anticipated to start treatment, with antibiotics effective for the baseline infecting 
pathogen can be included. 
 
14. Has polymicrobial blood stream infection including at least one non-staphylococcal 
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species, except AFTER consultation with the Clinical Medical Monitor at DCRI. Note 
that it is possible that a subject may not have a known polymicrobial bloodstream 
infection at the time of randomization, but additional pathogen(s) can subsequently be 
isolated from the initial blood culture. These patients will be eligible to remain in the trial. 
Please also note that patients with S. aureus plus CoNS will follow the treatment 
pathway for S. aureus. 
 
15. Is hemodialysis-dependent or has end-stage renal disease (CrCl <30 cc/min). 
 
16. Developed S. aureus blood stream infection within 72 hours of percutaneous 
coronary revascularization. 
 
17. Received of any of the following antibiotics for 7 or more of the 10 calendar days 
immediately preceding the calendar day that the initial positive blood culture was drawn: 

a. If methicillin susceptibility of the isolate is unknown at the time of enrollment: 
vancomycin; daptomycin, telavancin, tigecycline, linezolid (in either oral or IV 
administration), quinupristin/dalfopristin, piperacillin/tazobactam, penicillin, 
nafcillin, oxacillin, cloxacillin, cefazolin, ceftriaxone, ceftaroline, dalbavancin, 
oritavancin, and tedizolid, levofloxacin or equivalent fluroquinolone (in either oral 
or IV administration). Note: ciprofloxacin is not an exclusion criterion. 

 
b. If the staphylococcal isolate is known to be methicillin resistant: vancomycin, 

daptomycin, telavancin, tigecycline, linezolid (in either oral or IV administration), 
quinupristin/dalfopristin, dalbavancin, oritavancin, tedizolid, and ceftaroline. 
Note: patients who have developed bacteremia after at least 7 days of 
prophylaxis with oral antibiotics have by definition failed prophylaxis and the oral 
antibiotic can be deemed non-effective for the index bacteremia. Oral antibiotics 
that have failed as prophylaxis in this manner will not be considered exclusionary 
or count towards the number of antibiotic days but must be stopped upon 
randomization. 

 

18. Has previously participated in this study. 
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eAppendix 2. Additional Protocol Definitions 

Persisting infection: Persisting infection is defined as a staphylococcus that represents 
the same bacterial strain as the baseline infecting pathogen (based on bacterial 
speciation, antibiotic susceptibility testing, and/or genotyping tests, as appropriate) plus 
either a) or b). 
 

a) is repeatedly isolated from the bloodstream or other sterile body site for >7 days 
despite appropriate surgical debridement as necessary, and appropriate 
antibiotic treatment as documented by culture susceptibility data; or 

b) patient exhibits ongoing signs and symptoms of acute infection without significant 
clinical response for >7 days. 

 
Relapsing infection: Relapsing infection is defined as a staphylococcus that: 
represents the same bacterial strain as the baseline infecting pathogen (based on 
bacterial speciation, antibiotic susceptibility testing, and/or genotyping tests, as 
appropriate); is documented by a culture yielding staphylococcus obtained 3 days or 
more after the most recent documented positive cultures; is separated by at least 1 set 
of negative blood cultures drawn on a separate calendar day and is accompanied by 
resolution of clinical signs and symptoms of staphylococcal infection for at least 3 days; 
and is judged by the site PI not to represent a contaminant. 
 
For the purposes of defining a relapsing infection, a contaminant will include CoNS 
isolated from the bloodstream after the collection of the index blood culture if: only a 
single blood culture per day is positive for CoNS; it is judged by the site PI to represent 
a contaminant; and patient treatment is not altered by the identification of the culture 
result. 
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eAppendix 3. Enrollment by Study Site 

MD Anderson, Houston, TX: 135 
Henry Ford Hospital, Detroit, MI: 63 
Hospital Clinic-IDIBAPS, University of Barcelona, Barcelona, Spain: 41 
David Geffen School of Medicine at UCLA, Los Angeles, CA: 40 
Brody School of Medicine at East Carolina University, Greenville, NC: 39 
University of Nebraska Medical Center, Omaha, NE: 32 
Duke University Medical Center, Durham, NC: 30 
Greenville Hospital System, Greenville, SC: 24 
Medical University of South Carolina, Charleston, SC: 23 
Denver Health Medical Center, Denver, CO: 21 
Wayne State University, Detroit, MI: 15 
University of Alabama, Birmingham, AL: 13 
Albert Einstein College of Medicine, Bronx, NY: 11 
UMass Memorial Medical Center, Worcester, MA: 10 
Beaumont Hospital, Detroit, MI: 9 
Carolinas Medical Center, Charlotte, NC: 3 
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eTable 1. Baseline Characteristics of Patients With Simple Coagulase-Negative Staphylococcal Infections, by 
Treatment Status  

Characteristic Subjects who did not receive 
antibiotic therapy 

(N=84) 

Subjects who were treated with 
antibiotics 

(N=176) 
Age, median (range) 62 (20-94) 59 (19-91) 
Female sex, no. (%) 43 (51.2) 79 (44.9) 
Race or ethnicity, no. (%)   

White 57 (67.9) 113 (64.2) 
Black or African-American 17 (20.2) 54 (30.7) 
Asian 1 (1.2) 2 (1.1) 
Hispanic 12 (14.3) 12 (6.8) 
Other 9 (10.7) 7 (4.0) 

Body mass index, median (range) 28.4 (11.1-49.2) 28.3 (14.0-71.0) 
Risk factor, no. (%)   

Surgery within previous 30 days 5 (6.0) 11 (6.3) 
Diabetes mellitus 22 (26.2) 52 (29.5) 
Immunosuppressed condition 37 (44.0) 72 (19.9)a 

Setting of infection, no. (%)   
Nosocomial 21 (25.0) 54 (30.7) 
Healthcare-associated, community onset 30 (35.7) 51 (29.0) 
Community acquired 33 (39.3) 71 (40.3) 

a p<0.001 for the comparison between groups. 
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eTable 2. Methicillin Resistance for Each Type of Infection 

Baseline clinical classification Algorithm-based therapy 
methicillin resistance 

Usual practice 
methicillin resistance 

S. aureus, no./total no. (%) 12/57 (21.1) 21/59 (35.6) 
Uncomplicated 7/34 (20.6) 14/45 (31.1) 
Complicated 5/23 (21.7) 7/14 (50.0) 

CoNSa, no./total no. (%) 98/188 (52.1) 100/188 (53.2) 
Simple 58/131 (44.3) 59/122 (48.4) 
Uncomplicated 25/38 (65.8) 31/51 (60.8) 
Complicated 15/19 (78.9) 10/15 (66.7) 

Abbreviation: CoNS, coagulase-negative staphylococci. 

a Susceptibility testing was not available for all CoNS isolates. In the algorithm-based therapy group, there were 5 subjects with simple CoNS and 1 with uncomplicated CoNS with 
unknown susceptibility. In the usual practice group, there were 2 subjects with simple CoNS and 1 with uncomplicated CoNS with unknown susceptibility.
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eTable 3. Summary of Coagulase-Negative Staphylococcal Species 

Species Algorithm-based therapy  
(N=194) 

Usual practice 
(N=191) 

Staphylococcus epidermidis 120 (61.9) 115 (60.2) 
Staphylococcus hominis 32 (16.5) 42 (22.0) 
Staphylococcus capitis 20 (10.3) 12 (6.3) 
Staphylococcus haemolyticus 6 (3.1) 5 (2.6) 
Staphylococcus warneri 2 (1.0) 5 (2.6) 
Staphylococcus lugdunensis 4 (2.1) 0 
Staphylococcus simulans 4 (2.1) 0 
Staphylococcus auricularis 0 1 (0.5) 
Staphylococcus caprae 0 1 (0.5) 
Staphylococcus chromogenes 0 1 (0.5) 
Staphylococcus saccharolyticus 0 1 (0.5) 
Unknown species 6 (3.1) 8 (4.2) 
Data presented as no. (%).
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eTable 4. Outcomes Among Patients With Uncomplicated S. aureus  

Outcome Algorithm-based therapy 
(N=34) 

Usual practice 
(N=45) 

Success 24 (70.6) 34 (75.6) 
Failure 10 (29.4) 11 (24.4) 

Clinical failurea 8 (23.5) 4 (8.9) 
Therapy changed due to unsatisfactory 
clinical response 

3 (8.8) 1 (2.2) 

New complicated staphylococcal infection 
(not present at baseline) 

1 (2.9) 0 

Persistent bacteremia 0 0 
Relapse 3 (8.8) 0 
Death 5 (14.7) 3 (6.7) 

Non-evaluable 2 (5.9) 7 (15.6) 
Data presented as no. (%). 

a Patients could have more than one reason for clinical failure. 
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eTable 5. Characteristics and Outcomes of Patients With Complicated S. aureus 

Characteristic Algorithm-based therapy 
(N=23) 

Usual practice 
(N=14) 

Reasons for complicated status   
Positive follow-up blood culture 13 (56.5) 12 (85.7) 
Endocarditis 3 (13.0) 0 
Septic thrombophlebitis 4 (17.4) 0 
Pneumonia  2 (8.7) 1 (7.1) 
Pyomyositis 1 (4.3) 0 
Epidural abscess 0 1 (7.1) 

   
Success 19 (82.6) 5 (35.7) 
Failure 4 (17.4) 9 (64.3) 
   

Clinical failurea 3 (13.0) 7 (50.0) 
New complicated staphylococcal infection (not 
present at baseline) 

3 (13.0) 5 (35.7) 

Persistent bacteremia 0 1 (7.1) 
Death 2 (8.7) 3 (21.4) 

Attributable to S. aureus infection 1 (4.3) 2 (14.3) 
Not attributable 1 (4.3) 1 (7.1) 

Non-evaluable 1 (4.3) 2 (14.3) 
Data presented as no. (%). 
a Patients could have more than one reason for clinical failure. 
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eTable 6. Sensitivity Analyses for Primary Clinical Outcome at Test-of-Cure Visit 

Criteria Algorithm-Based 
Therapy 

Usual Practice 
 

Difference 
(%, 1-sided 97.5% CI) 

Overall success in the ITT population 209/255 (82.0) 207/254 (81.5) 0.5 (-6.2 to infinity) 
Treat missing as missing 209/223 (93.7) 207/221 (93.7) 0.1 (-4.5 to infinity) 
Multiple imputation analysisa   0.24 (-5.6 to infinity) 
Data presented as no./total no. (%), unless otherwise indicated. 

CI, confidence interval; ITT, intention-to-treat. 

a For the multiple imputation analysis, the fully conditional specification methods as implemented in SAS version 9.4 (SAS Institute Inc., Cary, NC) were used to create 25 imputed 
datasets. Variables used to impute the missing outcomes included age, gender, race, baseline body mass index, medical history of having diabetes mellitus, immunosuppressed 
condition, surgery in preceding 30 days, intensive care unit stay, route of bacteremia acquisition, infecting organism, treatment, and site. Results for the 25 imputed datasets where 
combined using PROC MIANALYZE to obtain the final estimates.  The average difference (95% CI) for cure rate is 0.24% (one-sided 97.5% CI, -5.6 to infinity) and average OR (95% 
CI) is 1.03 (0.48 to 1.59) with P-value of 0.9365. After adjusting for the site as random effect, the average OR (95% CI) is 1.04 (0.47 to 1.61) with P-value=0.9275. 
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eTable 7. Summary of Adverse Events 

Characteristic Algorithm-based 
therapy 
(N=255) 

Usual practice 
 

(N=254) 

Total 
 

(N=509) 
Subjects with an SAE 83/255 (32.5) 72/254 (28.3) 155/509 (30.5) 
SAEs according to assessment of complication    

Simple/uncomplicated bacteremia 67/209 (32.1) 60/221 (27.1) 127/430 (29.5) 
Simple CoNS 36/136 (26.5) 30/124 (24.2) 66/260 (25.3) 
Uncomplicated CoNS 15/39 (38.5) 14/52 (26.9) 29/91 (31.9) 
Uncomplicated S. aureus 16/34 (47.1) 16/45 (35.6) 32/79 (40.5) 

Complicated Bacteremia 16/42 (38.1) 11/29 (37.9) 27/71 (38.0) 
Complicated CoNS 7/19 (36.8) 4/15 (26.7) 11/34 (32.3) 
Complicated S. aureus 9/23 (39.1) 7/14 (50.0) 16/37 (43.2) 

Subjects with an AE related to study drug 9/255 (3.5) 5/254 (2.0) 14/509 (2.8) 
Subjects with an SAE or an AE related to study druga 84/255 (32.9) 74/254 (29.1) 158/509 (31.0) 
Subjects with treatment failure having study-related AE(s) 0/255 (0) 1/254 (0.4) 1/509 (0.2) 
AEs by maximum severity    

Mild 4/255 (1.6) 7/254 (2.8) 11/509 (2.2) 
Moderate 34/255 (13.3) 27/254 (10.6) 61/509 (12.0) 
Severe 31/255 (12.2) 26/254 (10.2) 57/509 (11.2) 
Life-threatening 16/255 (6.3) 15/254 (5.9) 31/509 (6.1) 

By causality    
Associated 9/255 (3.5) 5/254 (2.0) 14/509 (2.8) 
Not associated 76/255 (29.8) 70/254 (27.6) 146/509 (28.7) 

Data presented as no. (%). 

Abbreviations: SAE, serious adverse event; CoNS, coagulase-negative staphylococcus; AE, adverse event. 

a 5 algorithm-based therapy subjects and 2 usual practice subjects had both an SAE and a study drug-related AE.  
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eTable 8. Reasons for Exclusion From Per-Protocol Population 

Characteristic Algorithm-based therapy  
(N=255) 

Usual practice 
(N=254) 

Per-protocol population 207 (81.2) 203 (79.9) 
Excluded from per-protocol population 48 (18.8) 51 (20.1) 

Reasons for exclusiona    
Potentially effective nonstudy antibioticsb 28 (11.0) 28 (11.0) 
Did not have final test of cure assessment 14 (5.5) 11 (4.3) 
Violated inclusion/exclusion criteria 7 (2.7) 13 (5.1) 
Intravenous catheter not removed 1 (0.4) 2 (0.8) 
Discontinued study medication prematurely for reasons 
other than clinical failure 

4 (1.6) 2 (0.8) 

Died within 3 days of randomization 0 0 
Infection with vancomycin-resistant isolate 0 0 
Classified as non-evaluablec 16 (6.3) 15 (5.9) 

Infected with non-staphylococcal species 4 (1.6) 4 (1.6) 
Withdrew consent 1 (0.4) 3 (1.2) 
Subject discontinued study treatment 2 (0.8) 1 (0.4) 
Withdrawn from study 1 (0.4) 2 (0.8) 
Lost to follow-up 6 (2.4) 4 (1.6) 
Other reasons 3 (1.2) 2 (0.8) 

Data presented as no. (%). 

a Some patients had more than one reason for exclusion. 

b Potentially effective non-study antibiotics (PENS): A PENS antibiotic is defined as any antibiotic course not indicated by the study protocol, with potential efficacy against a patient’s 
infecting staphylococcal bloodstream pathogen, that is received by the patient from the time of collection of the baseline blood culture until final test of cure evaluation, and that may 
have influenced patient outcome. The blinded adjudication committee determined whether non-study antibiotics met this definition. 

c One patient in each arm had more than one reason for being classified as non-evaluable. Of the 31 non-evaluable patients, 2 patients in each arm completed the trial but were 
classified as non-evaluable. 
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eTable 9. Outcomes at Test of Cure in the Per-Protocol Population 

Criteria Algorithm-Based 
Therapy 

Usual Practice 
 

Difference 
(%, 1-sided 97.5% CI) 

Overall success in the per-protocol population 185/207 (89.4) 178/203 (87.7) 1.7 (-4.5 to infinity) 
Success according to clinical category    

All S. aureus 35/45 (77.8) 38/49 (66.1) 0.2 (-16.6 to infinity) 
Uncomplicated S. aureus 17/24 (70.8) 33/38 (86.8) -16.0 (-37.1 to infinity) 
Complicated S. aureus 18/21 (85.7) 5/11 (45.5) 40.3 (7.2 to infinity) 

All coagulase-negative staphylococci 150/162 (92.6) 140/154 (90.9) 1.7 (-4.4 to infinity) 
Simple coagulase-negative staphylococci 104/114 (91.2) 94/103 (91.3) -0.0 (-7.6 to infinity) 
Uncomplicated coagulase-negative staphylococci 31/33 (93.9) 38/42 (90.5) 3.5 (-8.6 to infinity) 
Complicated coagulase-negative staphylococci 15/15 (100) 8/9 (88.9) 11.1 (-9.4 to infinity) 

Data presented as no./total no. (%), unless otherwise indicated. 

CI, confidence interval. 
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eTable 10. Antibiotic Duration in the Intention-to-Treat Population 

 Algorithm-Based Therapy 
 

Usual Practice 
 

Difference of means 
(days, 95% CI) 

Duration of therapy in days, mean, median (IQR), [n] 7.4, 4.0 (2.0, 10.0), [255] 7.8, 4.0 (2.0, 14.0), [254] -0.5 (-2.0 to 1.1) 
All coagulase-negative staphylococci 3.4, 3.0 (1.0, 5.0), [194] 4.8, 3.0 (1.0, 7.0), [191] -1.4 (-2.4 to -0.4) 

Simple coagulase-negative staphylococci 1.9, 2.0 (0.0, 3.0), [136] 2.2, 2.0 (0.0, 3.0), [124]  -0.3 (-0.9 to 0.3) 
Uncomplicated coagulase-negative staphylococci 5.3, 5.0 (5.0, 6.0), [39] 8.3, 7.0 (5.0, 11.0), [52] -3.0 (-4.6 to -1.4) 

All S. aureus 21.3, 15.0 (14.0, 29.0), [57] 18.1, 16.0 (14.0, 18.0), [59] 3.2 (-0.3 to 6.7) 
Uncomplicated S. aureus 15.2, 14.0 (14.0, 15.0), [34] 15.2, 15.0 (14.0, 17.0), [45] 0.0 (-2.5 to 2.5) 

CI, confidence interval; IQR, interquartile range. 


