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Blood Culture Stewardship

» Definition: appropriate use of blood cultures to improve patient
outcomes and resource utilization

» Goals:

* Reduce unnecessary blood cultures
* Avoid contamination events
* Avoid potential harms

» Resource saving: blood culture bottles, microbiology efforts,
phlebotomy, costs
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Blood Culture Bottle Shortage
8/16/2024 K} M &

The U.S. is currently experiencing a shortage of Becton Dickinson BACTEC blood culture media
bottles. This shortage has the potential to disrupt patient care by leading to delays in diagnosis,
misdiagnosis or other challenges in patients with certain infectious diseases, in addition to
impacts on follow-up patient care and antimicrobial stewardship efforts. Related resources for
health care providers, labs, facilities and health departments are provided below and will be
updated if additional information becomes available.

The Food and Drug Administration Office of Supply Chain Resilience & is responsible for

managing activities to anticipate and prevent disruptions to the supply chain for medical devices.

If you are experiencing a significant shortage of BD BACTEC blood culture bottles, please
contact FDA at deviceshortages@fda.hhs.gov.

https://www.idsociety.org/clinical-practice/blood-culture-bottle-shortage/
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= With Stewardship, blood culture utilization reduced by 30-40%.

= Lack of adverse effects:
* No increase in patient mortality rates
* No increase in hospital length of stay
* No increase in patient readmissions

e Continued compliance with Centers for Medicare &

Medicaid Services (CMS) SEP-1 core measures
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Prior Work

» Prior work: Emergency Department, Intensive Care Units

> Infect Control Hosp Epidemiol. 2024 Apr45(4):452-458. doi: 10.1017/ice.2023.249 > Am J Infect Control, 2024 Sep;52(9):985-991. doi: 10.1016/j.ajic.2024.04.198. Epub 2024 May 6.
Epub 2023 Dec 11.
Implementation of a diagnostic stewardship Blood culture algorithm implementation in

intervention to improve blood-culture utilization in emergency depa[tment patie nts as a diagn{)stic
2 surgical ICUs: Time for a blood-culture change steward Ship intervention
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» Data is limited on blood culture algorithms in solid organ
transplant recipients
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Indications for Blood Culture Collection in Immunocompetent Adults

BCx being considered for signs/symptoms of infection including fever

- BCx being considered to document clearance
and leukocytosis

il

Clinical instability with severe sepsis or

Is the positive blood culture...
septic shock!

« Due ta 5. aureus, 5. lugdenensis, Enterococcus species, or
i Group B/ICIG Sireplococcus
» Due to Candida species
+ »1 BCx sets with Viridans group Strepfococci NGSF
* In a patient at risk of ar with suspected endovascular infection?
* In a patient with confirmed bacteremia, before device placement
{e.0. PICC ling)®

Mo I Yes——

Negative BCx
withan [ast 48 hours Ye
plus septic shock

Megative BCx

,-'“r BCx NOT BCx NOT

recommended® /

i5 stablefimproved.
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\ ; hours,
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Obtain BCx based on pretest
probability of bacteremia.
Evaluate for source control.

]

Mo )

T
| BCx recommended '|
I, Draw 2 peripheral sets. |

Cx recommended

Draw 2 peripheral sets at | N
48 hrs after pries EC

[=]

— | ]
HIghiEﬂ'%] Medium [10-50%) Low (<10%)
¥
) . Examples (low):
Examples: {high) Examples (mediumj): « Isolated fever without
» |Efendovascular * Acute pyelonephritis rigors and/or
infection? * Cholangitis leukoeytosis®
* Catheter-associated * Non-vascular shunt » Non-severe soft tissue
bloodstream infections infections infaction
* Discitis/native YO * Prosthetic vO -
+ Lower UTI (e, cystiis,
« Epidural abscess * Rigors (e, cystit

* Meningitis

* Mon-traumatic septic
arthritis

= Ventriculo-atrial shunt
infections

BCx recommended

Draw 2 peripheral seis, |=-Yes—

‘ng for endocarditis)

« Severe CAP (PSIV, IV)

* VAP

» Severe soft tissue infection
+ Intra-abdominal infection

Y

prostatitis)
+ Non-severe CAR, HCAP
Example (very low):

+ Postoperative fever
within 48h of surgery

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 infravascular
catheterss

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

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

+ Complicated Gram-negative bacteremia defined heref

« |5 patient at risk of endovascular
infection??®

» |5 the primary site of infection
unavailable for culture prior to
antibiotics?

» Are BCx results otherwise going
to change management?”

Befprence: Fabre of al. Che fnfiect Dis 2020 71 (5) 1339-1347

Abbrevatians; BCx, biood culure; |E, infective endocardis: CAP, communiy-acauined pneumona; HCAR, heakhoars assooated pnaumania; PSI, prsumona Severty

L

BCx NOT
recommended®

it LTI, uninary wast infection; VAP, ventilaior-associatad preumania; VO, veriebral ostecmyalinis; VG35, vindans Group Sreplococus

|

Yes No

BCx NOT
recommended®

BCx recommended
Drawi 2 peripheral sets ay

Qﬂ hr= after prior BCJ
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Methods

* Period under study: February 2022 — January 2024
 Single academic medical center

* Retrospective review after blood culture algorithm
implementation

» Patient charts were reviewed to categorize blood culture events
(BCEs) as appropriate, inappropriate, or lacking documentation.

T I D :.::: Duke Center for
)( (..;7.'.".) Antimicrobial Stewardship
aaaaaaaaaaaaaaa and Infection Prevention

Immunocompromised Host
Infectious Diseases



Definitions

* Blood Culture Event (BCE): 1 or more blood culture sets on same calendar
day

* Inappropriate Blood Culture: Blood culture set drawn that is documented
for a clinical scenario in which “Blood culture NOT recommended” in the
algorithm

» Blood Culture Results:
* True Negative: no growth recorded in any of the blood culture sets

» True Positive: growth recorded in at least one bottle from at least one culture set taken
and treated with antibiotics

- Contaminant: growth recorded in at least one bottle from the blood culture sets taken,
but not felt to be clinically significant by the clinical team and NOT treated with

antibiotics
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Results

» Of 737 BCEs in solid organ transplant (SOT) recipients, 552
(75%) were appropriate, 185 (25%) were inappropriate.

» Adjudication of all BCEs revealed 648 (88%) negative
cultures, 61 (8%) true positives, and 28 (4%) contaminants.
 All true positives were identified as appropriate.

= \Within the subset of inappropriate BCEs (n=185), 178 (96%)
yielded negative cultures, while 7 (4%) were contaminants.
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Results

Total BCEs: 737
Unique Patients: 447

J
2 v v R’ , v v v

Transplants [ Heart: 264 [ Lung: 165 ] [ Liver: 136 ] Kidney: 122 ] Multiorgan: 43 H Small bowel: 6 ] Pancreas: 1
23% 23% 35% 25% 14% 0% 100%
Inappropriate | | inappropriate | | inappropriate || inappropriate | | inappropriate Inappropriate Inappropriate
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Blood Culture Event Results
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Results

» Range of BCEs from time of transplant was 0 to 11,657 days
(~32 years).
* Median 225 days (IQR: 24-1846 days)

» 23 BCEs occurred due to donor blood culture positivity at the
time of transplant.

« 22 BCEs resulted in a negative blood culture in the recipient.

* The 1 positive recipient blood culture was not the same organism as the donor
blood culture.
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Indications for Inappropriate BCEs

70
B Pre-operative screening

60
. | B | ower urinary tract |
infection
50
. B Documenting clearance
10 outside of protocol
indication .. .
_— m Unclear indication
30
B Severe pneumonia,
20 outside of protocol
I dicf‘atio
ost-op fever
10
. rlﬂ_on-severe SSTI |
0

Heart Lung Liver Kidney  Multiorgan
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Conclusions

* This is an exciting, relevant, and evolving topic, especially given
the present blood culture bottle shortage.

* The algorithm did not miss any true positives.

» Reconsider the practice of routinely drawing blood cultures due
solely to positive donor cultures alone.
« Will need a larger sample size for further analysis.
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Conclusions

 Limitations: single-center, retrospective study. Did not look for
safety signals within the group.

* Next steps: Apply prospectively (changes pre- and post- blood
culture shortage and its resulting implications)
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