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Background
• Standard methods of bacterial culture and susceptibility testing 

take > 2 days, leading to long durations of broad-spectrum 
antimicrobial therapy before pathogen identifi cation.

• Molecular diagnostic tests that allow rapid detection of 
pathogens and drug resistance can lead to timely administration 
of “pathogen-directed” antimicrobial therapy. 

• Unclear if use of rapid blood culture diagnostics improves 
outcomes or reduces costs.

• Unclear what is ideal approach to deliver rapid test results to 
clinicians. 

• The FilmArray Blood Culture ID Panel (BCID) is a novel, FDA 
– approved rapid diagnostic tool that can identify 24 different 
bacteria and fungi and common antimicrobial-resistance genes 
(mecA, vanA/B, KPC) within 1 hour of organism growth in a 
blood culture bottle. 
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Methods
Inclusion criteria: patients with positive blood cultures at Mayo 
Clinic 8/2013-3/2014 

Exclusion criteria: 1) positive blood culture within prior 7 days; 
2) deceased/comfort care within 24h of blood culture; 3) No MN 
research authorization

Primary outcome: Vancomycin and anti-pseudomonal duration of 
therapy

Secondary outcomes: time to pathogen identifi cation, time to 
optimal therapy, time to antibiotic de-escalation, LOS, mortality, 
antibiotic-associated adverse events, total hospital costs

Figure 2: Enrollment
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Table 2:  Antibiotic Utilization**

Outcome
Control

(n= 207)
BCID

(N=198)

BCID + 
Stewardship 

(N=212)
P -value

Median hours of therapy (interquartile range)

• Vancomycin 
All patients (n=357)
Org. not req. vancomycin† (n=169)
Vancomycin susc. enterococci (n=32)
MSSA (n=42)

44 (22, 72)
8.2 (0,26)
20 (1, 59)

 23 (20, 53)

42 (21, 93)
0 (0,16)

70 (48, 88)*
11 (0, 26)

42 (19, 90)
0 (0, 3)*

82 (40, 96)*
8 (0, 44)

0.92
0.032
0.037

0.2

• Nafcillin or cefazolin (n=50) 42 (24, 57) 71 (51, 79)* 85 (42, 92)* 0.035

• Piperacillin-tazobactam (n=214) 56 (39,82) 44 (27,74)* 45 (19,78)* 0.012 

Contaminated cultures treated <24 h, n (%) 47 (75%) 49 (89%)* 57 (92%)* 0.015

Time to fi rst appropriate de-escalation (n=344) 34 (21, 55) 38 (22, 66) 21 (7, 37)*,# <0.0001

Time to fi rst appropriate escalation (n=122) 24 (3, 67) 6 (2, 36) 5 (2, 22)* 0.04

**Among patients w/o concurrent infections during fi rst 96 hours after enrollment; *Signifi cant vs. control; #signifi cant vs. BCID
 †monomicrobial cultures with MSSA, groups A/B/C/G beta-hemolytic streptococci, Streptococcus anginosus group, or 
  Gram-negative or fungal organisms

Table 3: Outcomes

Outcome
Control

(n= 207)
BCID

(N=198)
BCID + Stewardship 

(N=212) P -value

Length of stay (days) 8 (5,15) 8 (5,15) 8 (5,16) 0.60

ICU admission within 14 days 16 (7.7%) 5 (2.5%) 10 (4.7%) 0.06

30-day mortality 22 (10.6%) 20 (10.1%) 18 (8.5%) 0.74

30-day readmission1 6 (2.9%) 6 (3%) 8 (3.8%) 0.88

Toxicity/ adverse drug reaction 3 (1.4%) 3 (1.5%) 2 (0.9%) 0.82

Blood culture clearance in  3d 147 (71%) 131 (66%) 146 (69%) 0.79

C. diffi cile/ MDRO2 within 30d 15 (7.2%) 16 (8.1%) 21 (9.9%) 0.62

Total cost per patient3, 
Median (Q1, Q3)

$27191.5
(14116.8, 62033.4)

$23934.7
(14311.2, 64230.6)

$29064.1
(15615.4, 71706.1)

0.78

1 with same organism; 2VRE, MRSA, ESBLs, Gram-negatives resistant to > 3 drug classes; 
3inpatients with available data (n= 544), does not include antibiotic costs 

Conclusions
• This is the fi rst prospective RCT to demonstrate 

benefi t of a rapid, PCR-based blood culture 
diagnostic test. 

• Use of the BCID test led to more judicious 
antibiotic use for patients with bloodstream 
infections, without worsening clinical outcomes or 
signifi cantly increasing overall cost.  

 - less piperacillin-tazobactam use, more narrow-
spectrum antibiotics use for Gram-positive 
organisms, less treatment of contaminants, 
more frequent and faster antibiotic 
de-escalation and escalation

• Reporting test results with electronic decision 
support with or without antimicrobial stewardship 
was effective. Rapid testing combined with 
antimicrobial stewardship resulted in the fastest 
antibiotic de-escalation.

• Rapid blood culture diagnostics implemented with 
decision support is a promising approach to safely 
reduce antibiotic overuse.
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Table 1: Patient Characteristics

Characteristic
Control

(N= 207)
BCID

(N=198)

BCID + 
Stewardship 

(N=212)
P -value

Male 142 (69%) 116 (59%) 127 (60%) 0.07

Age, years 61.5 (±19.32) 61.4 (±21.22) 61.2 (±20.08) 0.94

Location at enrollment 
Outpatient
Ward
ICU

14 (6.8%)
125 (60.4%)
68 (32.9%)

20 (10.1%)
120 (60.6%)
58 (29.3%)

28 (13.2%)
125 (59%)
59 (27.8%)

0.26

Charlson comorbidity score 5.3 (±3.2) 5.2 (±4.7) 4.9 (±3.0) 0.58

Immunosuppression1 79 (38.2%) 77 (38.9%) 82 (38.7%) 0.99

Surgery in prior 30 days 30 (14.5%) 27 (13.6%) 45 (21.2%) 0.08

Central venous catheter 95 (45.9%) 91 (46%) 94 (44.3%) 0.92

APACHE II (inpatients) 18.3 ± 8.2 17.4 ± 7.8 16.4 ± 7.3 0.061

Infectious Disease consult  w/in 72h 103 (49.8%) 97 (49%) 96 (45.3%) 0.62

On active antibiotic at enrollment 99 (69%) 102 (71%) 113 (75%) 0.45

1Cytotoxic agents within prior 6 weeks, >15 mg prednisone for >1 week in prior 4 weeks, or any other
  immunosuppressant within 2 weeks of blood culture

Abstract
Background: Prior observational studies suggest that use of rapid 
blood culture diagnostics can reduce antimicrobial use, length of 
stay (LOS) and cost, but confirmatory prospective trials have not 
been performed. We conducted a randomized controlled trial to 
evaluate the impact of the BCID test, which identifies 24 bacteria 
and fungi and 3 antimicrobial resistance genes (mecA, vanA/B, 
KPC) within 1 hour of a positive blood culture (BC). We compared 
antimicrobial utilization and outcomes among patients with a new 
positive BC (within 1 week) who received either: standard culture 
and antimicrobial susceptibility testing (control), BCID testing 
with templated comments (INT1), or BCID testing with real-time 
antimicrobial stewardship (INT2).

Methods: Patients with a Gram-stain (GS) positive BC at Mayo Clinic 
between 8/2013-3/2014 underwent stratified randomization into 
the 3 arms. Patients were excluded if they did not provide research 
consent or died within 24 h. All testing and interventions were 
performed 24/7. 

Results: 617 patients were enrolled (207 control, 198 INT1, 212 
INT2). Pathogens were 54.8% Gram positive, 32.6% Gram negative, 
2% Candida sp., and 10.5% polymicrobial; 82.8% were detectable 
by the BCID panel. Groups did not differ in baseline characteristics. 
Among patients with pathogens on the BCID panel, time from GS 
result to pathogen identification was shorter in INT1 and INT2 
(both 1.4 h) compared to control (23.6 h, p <.001). Time from GS 
result to appropriate antimicrobial de-escalation or escalation was 
significantly shorter in INT2 compared to other arms (de-escalation: 
INT2 27.2 h, control 40.4 h, INT1 45 h, p <.001; escalation: INT2 
15.9 h, control 36.5 h, INT1 24 h, p = .04). Groups did not differ 
in mortality, LOS, cure, C. difficile infection, or colonization with 
multidrug-resistant organisms within 30 days after enrollment.

Conclusions: In this randomized trial, the BCID test reduced time to 
pathogen identification but only when BCID testing was combined 
with antimicrobial stewardship was time to appropriate antimicrobial 
de-escalation and escalation shortened. Rapid blood culture 
diagnostics should be implemented with antimicrobial stewardship.

#1855 Figure 3: Comparison of median time to identifi cation, 
susceptibility results, and antibiotic modifi cations**
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