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Background:
Blood culture utilization

Blood cultures (BCx)
are the gold standard Overuse of BCx in
to diagnose conditions with low

Contamination rates
typically higher in

Costs associated with

bloodstream probability of BCx contamination3#

* Timely collection tied to
core measures

emergency
departments (ED)°
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Background:

Costs of BCx

contamination
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Background
Application of BCx algorithms

Studies have demonstrated that interventions aimed at optimizing
blood culture use can lead to significant reductions in blood
culture rates without affecting sepsis quality metrics or
mortality." >

Applied to diverse care settings
Including studies in the Emergency Department34
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Objectives

Compare the effects of a BCx algorithm on BCx rates (BCx/100 ED
visits) using 2 approaches:

1. Intensive intervention approach: individualized feedback on
BCx appropriateness, modifications to EHR

2. Passive educational approach: group-level BCx
appropriateness feedback on a small sample of BCx




Methods

ED 1

(Intensive intervention)

ED 2

(Passive education)

Algorithm

ED providers reviewed
BCx weekly

Provided feedback to
ordering providers

BCx removed from
order sets for low-risk
clinical scenarios
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 Algorithm * No intervention

 Pharmacist reviewed 5
BCx events per week

* Feedback provided to
ED leadership
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Methods

Pre- and post-intervention study
Pre-intervention period: 12/2020-11/2022
Post-intervention period: 12/2022-2/29/2024

Primary outcome: blood culture event rate
Blood culture events per 100 ED visits
Compared using interrupted time series

Academic level 1 trauma center and 2 community
hospitals
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Indications for Blood Culture Collection in Immunocompetent Adults

BCx being considered for signs/symptoms of infection including fever
and leukocytosis

Clinical instability with severe sepsis or
septic shock?!

\"esﬁ

Negative BCx

Yes— within last 48 within last 48 hours Ye
hours. plus septic shock

is stable/improved.

No I

Megative BCx

BCx NOT
recommended?®

BCx NOT
recommended®

Obtain BCx based on pretest
probability of bacteremia.
Evaluate for source control.

BCx recommended

Draw 2 peripheral sets.

|
:
High (50%) Medium I{io-so%) Low (Lm%)
v
Examples: (high) Examples (medium): E-ﬁiﬁ]aiifi (fl:::gr. without
« |E/endovascular = Acute pyelonephritis rigors and/or
infection? + Cholangitis leukocytosis®
* Catheter-associated * Non-vascular shunt « Non-severe soft tissue
bloodstream infections infections infection
« Discitis/native VO * Prosthetic VO « Lower UTI (ie, cystitis,
* Epidural abscess * Rigors prostatitis)
+ Meningitis « Severe CAP (PSI V, IV) « Non-severe CAP. HCAP
+ Non-traumatic septic « VAP g
arthritis « Severe soft tissue infection )
= Ventriculo-atrial shunt « Intra-abdominal infection Em_rr_lgig(\rery law):
rifsetions . Pps;operatwe fever
within 48h of surgery

Y

« |s patient at risk of endovascular
infection?3

« |s the primary site of infection
unavailable for culture prior to
antibiotics?

« Are BCx results otherwise going
to change management?’?

BCx recommended
Draw 2 peripheral sets. Yes—
(3 sets for endocarditis)

BCx NOT

___No
recommended?

Reference: Fabre et al. Clin Infect Dis 2020; 71 (5): 1339-1347.

Abbreviations: BCx, blood culture; IE, infective endocardis; CAP, community-acquired pneumonia; HCAP, healthcare associated pneumonia; PSI, pneumonia severity

index; UTI, urinary tract infection; VAP, ventilator-associated pneumonia; VO, vertebral osteomyelitis; VGS, viridans Group Streptococcus

BCx being considered to document clearance

Is the positive blood culture...

» Due to S. aureus, S. lugdenensis, Enterococcus species, or
Group B/C/G Streptococcus

= Due to Candida species

= >1 BCx sets with Viridans group Streptococci (VGS)

» In a patient at risk of® or with suspected endovascular infection?

= In a patient with bacteremia before catheter replacement

Yes

BCx recommended
Draw 2 peripheral sets at
48 hrs after prior BCx.

Y

Is the follow-up BCx needed for any of the following?

« Single BCx set with skin flora in persistently symptomatic
patients including those with prosthesis or intravascular
catheters®

» Single BCx set with VGS plus evidence of IE or deep source
(ie, VO, intra-abdominal)

» Concern for persistent bacteremia, absence of source
control (ie, undrained abscess), or poor clinical response

» Complicated Gram-negative bacteremia defined here®

l

Yes No

BCx NOT
recommended?

BCx recommended
Draw 2 peripheral sets at
48 hrs after prior BCx.
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Results

ED 1
IRR 0.8 (95% CI 0.74, 0.86)

Duke Center for
Antimicrobial Stewardship
and Infection Prevention

Blood Culture Event Rate (BCE per 100 ED visits)
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ED 2

IRR 1.1 (95% CI11.01, 1.19)
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Blood Culture Event Rate (BCE per 100 ED visits)

ED 2 Blood Culture Rates (per 100 ED admissions)
From 12/2020 to 2/2024
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ED 3

No change
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Blood Culture Event Rate (BCE per 100 ED visits)

ED 3 Blood Culture Rates (per 100 ED admissions)
From 12/2020 to 2/2024
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Conclusions

Intensive intervention had the most impact on BCx stewardship.

Even the ED with the intensive intervention suffered drift towards
increasing BCx utilization rates after the intervention.

Sustainability can be improved by “hardwiring” stewardship into the
electronic medical record.




Conclusions

Limitations: retrospective, single healthcare system, comparison
among hospital types

Next steps: use of the algorithm in other patient populations,
methods to make implementation sustainable




Questions or comments?
erin.gettler@duke.edu
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