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Introduction
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Benefits of Rapid Diagnostics

• Rapid, clinically actionable results allow for escalation or de-
escalation of antimicrobial therapy

• Quick identification of drug-resistant organisms leads to proper 
treatment faster

• Timely intervention leads to improved patient outcomes and 
resource utilization



Roche ePlex Panel

• Blood culture identification (BCID): Rapid identification of microbes 
in blood cultures
• Initial results in 2-4 hrs.* vs 24-72 hrs.

• ePlex will replace nanosphere testing and provide additional rapid testing

• Panels test for specific gram-positive, gram-negative and fungal organisms

• BCID test automatically performed by lab when blood culture has 
positive gram stain results; does not require separate provider order

• BCID tests for organisms and resistance markers—no specific 
susceptibility testing is performed with ePlex
• Susceptibility testing is still completed as part of standard micro 

testing/reporting and will be available 48-72 hours after BCID results

*Test run time is 90 mins, but samples may have to be couriered 
to core micro lab, which may increase time to expected results



Panels

• Gram-positive (GP) panel: tests for 20 organisms, which includes 
some that may be associated with contaminated samples; 4 
resistance markers

• Gram-negative (GN) panel: tests for 21 organisms; 6 resistance 
markers

• Fungal panel: 15 organisms, majority are Candida spp.

• Each panel includes testing for the other panels to ensure against 
gram stain misses & polymicrobial infections
• If one of these is flagged as positive, the additional panel is tested

• Example: positive result for E. coli on GN panel with Pan Gram Positive, 
then GP panel tested to identify organism



Gram-positive panel
Bacillus cereus group
Bacillus subtilis group
Corynebacterium
Cutibacterium acnes 
Enterococcus 
Enterococcus faecalis 
Enterococcus faecium 
Lactobacillus
Listeria
Listeria monocytogenes 
Micrococcus 
Staphylococcus 
Staphylococcus aureus 
Staphylococcus epidermidis
Staphylococcus lugdunensis
Streptococcus
Streptococcus agalactiae (GBS) 
Streptococcus anginosus group 
Streptococcus pneumoniae 
Streptococcus pyogenes (GAS)

Resistance genes
mecA
mecC
vanA
vanB

Gram-negative panel
Acinetobacter baumannii
Bacteroides fragilis
Citrobacter
Cronobacter sakazakii
Enterobacter cloacae complex
Enterobacter (non-cloacae 
complex) 
Escherichia coli
Fusobacterium necrophorum
Fusobacterium nucleatum 
Haemophilus influenzae 
Klebsiella oxytoca
Klebsiella pneumoniae group
Morganella morganii
Neisseria meningitidis
Proteus
Proteus mirabilis
Pseudomonas aeruginosa 
Salmonella
Serratia
Serratia marcescens 
Stenotrophomonas maltophilia

Resistance genes
CTX-M
IMP
KPC
NDM
OXA (groups 23 & 48)
VIM

Fungal pathogen panel
Candida albicans
Candida auris
Candida dubliniensis
Candida famata
Candida glabrata
Candida guilliermondii
Candida kefyr
Candida krusei
Candida lusitaniae
Candida parapsilosis
Candida tropicalis
Cryptococcus gattii 
Cryptococcus neoformans 
Fusarium
Rhodotorula

BCID panel only 
tests for the most 

common organisms



Banner Micro Lab BCID Process

• BCID will be performed on initial positives based on Gram stain 
results
• BCID will not be repeated during the same patient encounter unless a 

difference in Gram stain is observed (e.g., initial blood cultures with GN, 
subsequent blood cultures with GP)

• Testing will occur 24/7
• If positive gram stain in blood culture, micro lab will order & perform 

BCID testing

• Note: facilities with off-site micro labs will continue to send out positive 
samples for processing, which will now also include BCID

• Blood culture Gram stain results are called as critical calls
• NOTE: No subsequent calls are made when the BCID panel is reported



BCID Results & Interpretation

PART 2



Resistance Genes

• Note: lack of resistance 
marker does not always 
equate to susceptibility



Resistance Genes

• Resistance genes predict phenotype, but susceptibilities should always be 
reviewed when available

• Lack of resistance gene does not guarantee susceptibility, especially in GNR 
organisms (many resistance mechanisms possible and only most common are  
tested in panel)



BCID Results

• Results located only in 
Microbiology – All Results 
flowsheet

• Listed under Blood Direct 
Detection

• Refer to Panel Comment 
result for additional 
important details

NOTE: results will not be 
visible within the 
Microbiology - Cultures 
flowsheet



Clinical Interpretation

• Organism identification
• Lack of detected organism does NOT mean no infection

• Some organisms list several species options: if specific species detected, both 

broader group and named species listed as detected

• Resistance markers

• Lack of resistance markers seen on panel?

• Refer to antibiograms for an agent with good empiric coverage; evaluate therapy once final 
susceptibilities available

• Are resistance markers present that confer resistance to specific antimicrobials?

• Always refer to Panel result comments for additional treatment guidance

• Comments may recommend therapy options based on organism present

• Comments may indicate potential contamination → Evaluate patient to determine if 
continued therapy is needed; considerations:

• More than one positive culture?

• Is patient immunosuppressed?

• Other clinical scenario (i.e., septic shock) that would warrant antimicrobial treatment until final 
culture results available?



Clinical Interpretation

• Use all data points as pieces of the puzzle

• Example – GN Panel results:

• Enterobacter cloacae Detected

• KPC marker Detected

• Clinical interpretation of results:

• Enterobacter cloacae is detected

• If no resistance targets are detected, a Panel 
Comment would recommend treatment of 
Enterobacter cloacae with cefepime

• However, panel results also indicate presence 
of KPC resistance marker, which takes 
precedence for antimicrobial choice

• Panel comment recommends empiric use of 
ceftazidime-avibactam or meropenem-
vaborbactam

• Refer to resistance quick reference tables or 
Banner Multidrug Resistant Organism treatment 
document on the AMS Connect page

Treatment 
decision

https://bannerhealth.sharepoint.com/teams/CareMgmt/BHCorp_CM/Pharm/Tools%20%20Resources/Forms/AllItems.aspx?viewpath=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FForms%2FAllItems%2Easpx&id=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship%2FMRDO%20Antibiotic%20Education%20Update%2010%2E2024%20%281%29%2Epdf&viewid=606b10ab%2D507b%2D4e5c%2D8f50%2Dd02ca0ae47bc&parent=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship


Clinical Interpretation

• Resistance marker interpretation cautions:
• If more than one organism is present, it is difficult to determine which 

resistance marker is for a particular organism

• Discrepancies between phenotypic or genotypic testing may result in 
additional testing 

• Patients’ previous culture(s), susceptibility results, and multidrug resistant 
organism (MDRO) risk factors should be assessed in addition to BCID panel 
results



Provider Actions

• Review & interpret panel results after notification of gram stain results

• Refer to available antimicrobial stewardship resources:
• Local antibiograms for empiric therapy options

• Drug-resistant organism recommendations when resistance markers present

• Collaborate with pharmacists to make appropriate early adjustments 
to antimicrobial therapy based upon panel results
• Does not require waiting for 24-48 hrs. for standard susceptibilities to result

• Narrowing therapy when able decreases potential for adverse events and 
improves patient outcome

• Early recognition of drug-resistance allows for more effective treatment and 
early implementation of infection prevention measures

https://bannerhealth.sharepoint.com/sites/Connect/Infection-Prevention-Control/Pages/Antibiograms.aspx
https://bannerhealth.sharepoint.com/teams/CareMgmt/BHCorp_CM/Pharm/Tools%20%20Resources/Forms/AllItems.aspx?viewpath=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FForms%2FAllItems%2Easpx&id=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship%2FMRDO%20Antibiotic%20Education%20Update%2010%2E2024%20%281%29%2Epdf&viewid=606b10ab%2D507b%2D4e5c%2D8f50%2Dd02ca0ae47bc&parent=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship


Quick Access Antibiograms

• Antibiograms on Banner Connect are available through toolbar link in 
Cerner for ease of use



Pharmacist Review 

• Pharmacist receives 
notification of identified 
bug/drug mismatch based on 
BCID results

o Review all BCID results and 
panel comments

• Intervention may include de-
escalation/ narrowing of 
therapy or additional/modified 
therapy based on clinical 
interpretation of results and 
local susceptibility patterns

Worklist rules explanations

https://bannerhealth-my.sharepoint.com/:x:/p/gina_gries/Ee8x5Lb5q3hDqMN9PVX9HzMBuFVf06kpJD-vLENqW_ctAQ


Pharmacy Worklist Expectations

• All pharmacists are expected to add "Rapid Dx" alert category to worklist 
filters

• Pharmacist reviews results within 3 hours and contacts provider if intervention is 
needed

o Note: This may be the on-call provider if evening or overnight

• Complete worklist alert as "Completed/Not Duplicate"



Pharmacist 
Documentation

• Complete Worklist Alert and 
Pharmacy Antimicrobials 
Ad Hoc when intervention is 
needed based on BCID results

• Completing documentation 
every time is critical for data 
tracking

• Ensure documentation tells 
the narrative

• Ad hoc regardless of whether 
recommendation is accepted 
or rejected

• Document contacted provider 
name in appropriate field



Resistance Quick Reference 
Table
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Resistance Marker Description Recommendation

Gram-positive 
resistance genes

mecA Markers for methicillin 
resistance in Staph spp.

If not detected, de-escalate to 
nafcillin or cefazolinmecC

vanA
Markers for vancomycin 
resistance in Enterococci

Note differences in the 
antibiotic susceptibilities for E. 
faecium and E. faecalis with 

VRE. 
vanB

Gram-negative resistance 
genes

CTX-M
Associated with ESBL 

resistance
Treatment with a carbapenem 

recommended

OXA
Enterobacterales species or 

Acinetobacter; 
carbapenem-resistance

Enterobacterales spp.  Initiate 
ceftazidime-avibactam

Acinetobacter baumannii use a 
sulbactam containing regimen. 

Comments will help guide 
therapy

VIM

Carbapenem resistance

Treatment with cefiderocol, 
ceftazidime-avibactam + 

aztreonam, or aztreonam-
avibactam is recommended. 
MDRO document is useful for 
treatment recommendations 

IMP

NDM

https://bannerhealth.sharepoint.com/teams/CareMgmt/BHCorp_CM/Pharm/Tools%20%20Resources/Forms/AllItems.aspx?viewpath=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FForms%2FAllItems%2Easpx&id=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship%2FMRDO%20Antibiotic%20Education%20Update%2010%2E2024%20%281%29%2Epdf&viewid=606b10ab%2D507b%2D4e5c%2D8f50%2Dd02ca0ae47bc&parent=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship


Clinical Case Examples
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Case 1

• 56 y/o male, admitted for 3-day history of fever and malaise

• Empirically started on IV vancomycin + IV cefepime, pending 
additional workup

• Admission blood cultures positive for Staphylococcus aureus

Staph aureus
Discontinue 

cefepime, continue 
vancomycin

mecA or mecC 
detected

MRSA; continue 
vancomycin

mecA or mecC 
detected

MSSA; discontinue 
vancomycin, start 

nafcillin or 
cefazolin



Case 2

• 32 y/o female, admitted for severe flank pain, dysuria, fever

• Empirically started on IV vancomycin + IV pip/tazo

• Admission blood cxs positive for E. coli

E. coli
Discontinue vanco, 
continue pip/tazo

CTX-M detected ESBL-resistant; d/c pip/tazo, start meropenem

KPC detected
Carbapenem resistant; d/c pip/tazo, start 

ceftazidime/avibactam or meropenem/vaborbactam    

NDM detected
Carbapenem resistant; d/c pip/tazo, start 

cefiderocol, aztreonam-avibactam or 
ceftazidime/avibactam + aztreonam 

No resistance 
marker detected

Refer to local antibiogram; ceftriaxone, cefepime, 
pip/tazo may be good options



Banner Antimicrobial 
Stewardship Resources

PART 5



Resources

• Antimicrobial Stewardship, Banner Connect

• Banner Antibiograms

• Banner Gram-Negative Multidrug-Resistant Organism 
Recommendations

• Banner Multidrug Resistant Organisms Tracking and Trending

• BCID Results Tipsheet

Questions? Contact facility antimicrobial stewardship lead

https://bannerhealth.sharepoint.com/sites/Connect/Active-Clinical-Practices/Pharmacy-and-Therapeutics-CCG/Pages/Antimicrobial-Stewardship-.aspx
https://bannerhealth.sharepoint.com/sites/Connect/Infection-Prevention-Control/Pages/Antibiograms.aspx
https://bannerhealth.sharepoint.com/teams/CareMgmt/BHCorp_CM/Pharm/Tools%20%20Resources/Forms/AllItems.aspx?viewpath=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FForms%2FAllItems%2Easpx&id=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship%2FMRDO%20Antibiotic%20Education%20Update%2010%2E2024%20%281%29%2Epdf&viewid=606b10ab%2D507b%2D4e5c%2D8f50%2Dd02ca0ae47bc&parent=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship
https://bannerhealth.sharepoint.com/teams/CareMgmt/BHCorp_CM/Pharm/Tools%20%20Resources/Forms/AllItems.aspx?viewpath=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FForms%2FAllItems%2Easpx&id=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship%2FMRDO%20Antibiotic%20Education%20Update%2010%2E2024%20%281%29%2Epdf&viewid=606b10ab%2D507b%2D4e5c%2D8f50%2Dd02ca0ae47bc&parent=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2FTools%20%20Resources%2FAntimicrobial%20Stewardship
https://bannerhealth.sharepoint.com/teams/CareMgmt/BHCorp_CM/Pharm/2024%20Meetings/Forms/AllItems.aspx?viewpath=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2F2024%20Meetings%2FForms%2FAllItems%2Easpx&id=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2F2024%20Meetings%2F08%5FAugust%2FBH%20Tracking%20and%20Trending%20of%20MDRO%20susceptibilities%202023%206%2E25%2E24%2Epdf&q=MDRO&parent=%2Fteams%2FCareMgmt%2FBHCorp%5FCM%2FPharm%2F2024%20Meetings&parentview=7
https://bannerhealth.sharepoint.com/sites/Connect/IT-Clinical-Applications-Education-Resources/New%20Hire%20Documentation%20Assistance/Lab/Roche%20ePlex%20BCID%20Panels.pdf
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