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Why are blood cultures important?

Bloodstream infections can be critical, life-threatening infections with high
mortality.

Early diagnosis is critical to help direct appropriate treatment.

Chances of survival go down drastically the longer initiation of treatment is
delayed.

Blood culture is the gold standard for diagnosis. We need it to be fast and
accurate.

False-positive cultures False-negative cultures

Unnecessary antibiotic treatment > Misdiagnosis or lack of diagnosis
resistance, adverse drug effects Delayed therapy or inadequate therapy

Longer hospitalization > increased risk of Longer hospitalization > increased risk of
HAls, higher CLABSI rates HAls

Additional testing and procedures Additional testing and procedures




What causes false results?
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Do we need to monitor these?

Contamination Rates
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Do we need to monitor these?

3.7 COLLEGE of AMERICAN
it PATHOLOGISTS




Contamination — what’s it cost?

Contamination rates ranged from 0.9%
to 41%

A single contaminated blood culture
increased pharmacy charges between
$210 and $12,611

A single contaminated blood culture
increased laboratory charges between
$2,397 and $11,152

Meta-analysis of 150 different studies
between 1978 and 2018

Am JInf Control 47:963-967, 2019



Blood culture contamination benchmark

* There is no official, recognized, sanctioned national benchmark.
* For decades, the fairly universally accepted goal has been <3%.
* There are recent recommendations to lower the goal.

CLSI, M-47-ED2, Principles and Procedures for Blood Cultures, 2" Edition, 2022
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Your definition may not be the same as mine

Paired sets vs. single sets
Time interval to be paired
Adults vs Peds

Palavecino et al., J Clin Microbiol, published online Dec. 5, 2023



“Simple” definition

Not so simple

But what if there are no other sets collected in
that time period?

Common skin commensal isolated from a
single blood culture set

Ignore it

Other set(s) collected within +/- 24 hours (or
48 hours) did not grow this same organism

Look at patient record for factors associated
with true sepsis:

* Fever

* Lines

* WBC count

* Inflammatory markers

* Did the physician treat for >48 hours?




What’s changing?

* New programs have been put in place to encourage hospitals to
lower contamination rates

* Reporting contamination rates to professional organizations, including
KHA & HRIP

e Comparing rates between hospitals - knowing where we stand compared
to others

e To do this, we need to

 Have a consistent, objective definition of contamination that can be
applied evenly across multiple institutions (doesn’t require judgment)

* Have a definition that is simple, so that all facilities can apply it without
requiring too much expertise or time



We need to standardize

Found significant differences in blood
culture contamination rates depending
on which definition was used.

Internal 1.83%
CDC/KHA 1.49%
HRIP 2026 0.95%

J Clin Microbiol 10.1128/jcm.00530-25, published July 11, 2025



We need to standardize

“need for standardized surveillance
metrics and target thresholds within and
across hospitals to help facilitate
accurate benchmarking, provide
feedback on existing processes, support
antimicrobial and diagnostic
stewardship efforts, and allocate
resources to reduce BCC events.”

J Clin Microbiol 10.1128/jcm.00981-25, published September5, 2025



The CDC Definition

e Organismis on NHSN’s list of common commensals

* At least two blood culture sets are collected in a 24-hour
period; single sets are ighored

e Patientis at least 18 years old

e Patient may be present in any hospital department, such as the
ICU, ED, inpatient floors, and step-down units

 |[nstitutions may choose to include outpatients in their analysis

https://www.cdc.gov/lab-quality/php/prevent-adult-blood-culture-contamination/primary-measure.html



NHSN Common Commensal List

https://www.cdc.gov/nhsn/cdaportal/terminology/index.html




NHSN Common Commensal List

I

https://www.cdc.gov/nhsn/cdaportal/terminology/index.html




NHSN Common Commensal List

MB No

uTl Yes

Aliases

Alias Description ID Language Purpose
Staphylococcus hominis 74787014 English-US Alternate
Staphylococcus hominis (organism) 781999013 English-US Fully Specified Name
STAHO English-US NHSN Local Code
Staphylococcus hominis English-US NHSN Display Name

https://www.cdc.gov/nhsn/cdaportal/terminology/index.html




Staphylococcus hominis is a common
commensal.

It was isolated from a single set
collected 10/25 at 10:00 am.

Between 10:00 am on 10/24 and 10:00
am on 10/26, two other blood culture
sets were collected. Neither grow
Staphylococcus hominis.

Notice that this definition does not require any
clinical judgment.

It doesn’t care if it was drawn from a line or
venipuncture.

It doesn’t care if Staphylococcus hominis was
isolated from urine or a wound or a catheter tip or
any other type of culture.

It doesn’t care if the physician decided this was
real and treated with vancomycin for 10 days.

Totally objective definition with application
of set rules. Easy to apply.
Straightforward enough to possibly be
computerized/automated.




IMPORTANT POINT

This is a SURVEILLANCE definition, not a CLINICAL definition.

e Surveillance e Clinical

* Not intended to always denote * You want this to be REAL —was
the true clinical condition this actually contamination

« Meant to be a relative measure caused by poor antisepsis at
of contamination collection?

e Important to be standardized * You want to consider other
and easily and objectively factors, other infections or
applied markers of infection

e This is often very difficult to
determine with certainty, has to
take into account lots of pretty
subjective data




Contamination rate = (# of contaminated sets)/(# of eligible sets)

Albert 10/15 8:05am v/ Aerobic/Anaerobic  No growth

Albert 10/15 3:45pm v Aerobic/Anaerobic  Corynebacterium species

Beth 10/16 4:55 am v Aerobic only No growth

Beth 10/16 5:15 am v Aerobic/Anaerobic  No growth

Candy 10/17 12:30 pm Aerobic/Anaerobic  Micrococcus species

Donovan  10/18 10:25 am v Aerobic/Anaerobic  Streptococcus pneumoniae
Donovan  10/18 10:45 am v Aerobic/Anaerobic  Streptococcus pneumoniae
Donovan  10/19 7:45 pm Aerobic only No growth

Esther 10/19 6:30 am Aerobic/Anaerobic  Coagulase-neg Staphylococcus
Esther 10/20 7:30 am Aerobic/Anaerobic  No growth

Contaminationrate=1/6 =16.7%



Does this count as a contaminant?

Fitz
Fitz
Fitz

Georgia
Georgia

Georgia

10/19 8:05 am
10/19 3:45 pm
10/22 4:55 am

10/20 5:15 am
10/20 12:30 pm
10/20 12:40 pm

Staphylococcus epidermidis
Staphylococcus epidermidis

Staphylococcus epidermidis

No growth
Bacillus species

No growth



Does this count as a contaminant?

Harold
Harold

Inez

Inez

10/21 5:30 am
10/21 6:00 am

10/22 7:35 pm
10/231:15 pm

Escherichia coli

Escherichia coli & Cutibacterium
acnes

Coagulase-neg Staphylococcus

Micrococcus luteus



Does this count as a contaminant?

Jasper

Kelly
Kelly
Kelly

10/24 9:30 am

10/25 8:00 am
10/25 8:10 am
10/26 10:50 am

Actinomyces oralis

Staphylococcus capitis
No growth

Staphylococcus capitis



Does this count as a contaminant?

Linus

Linus

Margaret
Margaret
Margaret
Margaret

10/27 3:45 am
10/27 2:50 pm

10/28 8:00 am
10/28 8:10 am
10/29 10:50 am
10/29 11:15 am

Coagulase-neg Staphylococcus

Staphylococcus hominis

Viridans Streptococcus
No growth
Streptococcus mitis

No growth



How many sets is this?

Ollie 10/30 3:45 am Aerobic only
Ollie 10/30 5:15 am Aerobic only

This is still two sets, whether you get two bottles or one.

What’s the problem with sending only a single aerobic bottle?

Anaerobic organisms won’t grow.
Some other organisms (e.g. Streptococcus pneumoniae) grow better in
an anaerobic bottle and may not grow at all in an aerobic bottle.

Not enough volume of blood to have adequate sensitivity, which leads
to...



Blood volume

1 Bottle
Versus How much blood is

2 Bottles put in a bottle?
Per Set

CLSI, M-47-ED2, Principles and Procedures for Blood Cultures, 2"? Edition, 2022



Blood volume

e Underfilling (in single bottle or
overall)
* Reduced sensitivity
* False negatives
* |[nability to get specific diagnosis
> increased used of broad
spectrum antibiotics

e Overfilling (in single bottle)
* Reduced sensitivity

* False positive alarms from the
instruments

e Additional laboratory expenses

How much blood

should go in a bottle?

8-10 ml



How big of a problem is this?

* Blood culture bottles are routinely underfilled, with as many as
40% - 85% containing inadequate volume

* Average bottle fill volume was 2.3 ml

* A bottle containing less than 80% of the recommended minimum
volume (6.4 ml) is inadequate.

Khare et al., Clin Infect Dis 70:262-268, January 2020
CLSI, M-47-ED2, Principles and Procedures for Blood Cultures, 2" Edition, 2022



How big of a problem is this?

For initial diagnosis of sepsis,
guidelines recommend:

Two to three sets, each with an
aerobic and anaerobic bottle.

Each set should have 20-30* ml of
blood.

Each set from a different
venipuncture.

CLSI, M-47-ED2, Principles and Procedures for Blood Cultures, 2" Edition, 2022



What about children?

e Recommendation is to draw no more than 1% of total blood
volume per culture.

* Blood volume is weight-dependent.

1 kg (2 lbs) 78 ml 1 ml
5kg (11 lbs) 380 ml 4 ml

20 kg (44 bs) 1480 ml 8-10 ml

50 kg (110 lbs) 3500 ml 8-10 ml per bottle

CLSI, M-47-ED2, Principles and Procedures for Blood Cultures, 2" Edition, 2022



Monitoring blood volume ek eradlay ereAn




How to monitor blood volume

e Manual Methods e Automatically

e Visually — eyeball bottles that  Most blood culture instruments
arrive in the lab, compare to a can measure volume, visually or
bottle with known amount of by weight
blood e Can provider graphs showing

* By Weight — weigh bottles that congregate data
arrive in the lab, compareto e Some provide the volume
uninoculated bottles measured so it can be reported

 Nursing/Phlebotomy - have in the laboratory report

nurses or phlebotomists record
the volume drawn on the bottle






Can volume monitoring be standardized?

e That’s going to be very difficult to do.

e Variability in measurements

e Different labs have different instruments that measure different subsets
of bottles by different methods.

 Manual methods highly variable, dependent on the individual doing the
measuring

* \What are the standards?

e There are none.

 What do we care about? Median amount, percentage in an acceptable
range (6-12 ml?), percentage underfilled?

* No professional groups are asking for this information...yet.






https://www.cdc.gov/lab-quality/php/prevent-adult-blood-culture-contamination/sub-measure-single-set.html



https://www.cdc.gov/lab-quality/php/prevent-adult-blood-culture-contamination/sub-measure-single-set. html



Albert 10/15 8:05 am Paired Aerobic/Anaerobic NG

Albert 10/15 3:45 pm Paired Aerobic/Anaerobic  Corynebacterium species v
Beth 10/16 4:55 am Paired Aerobic only NG

Beth 10/16 5:15 am Paired  Aerobic/Anaerobic NG

Candy 10/17 12:30 pm Single Aerobic/Anaerobic  Micrococcus species v
Donovan  10/18 10:25 am Paired Aerobic/Anaerobic  Streptococcus pneumoniae

Donovan  10/18 10:45 am Paired Aerobic/Anaerobic  Streptococcus pneumoniae

Donovan  10/197:45 pm Single Aerobic only NG

Esther 10/19 6:30 am Single Aerobic/Anaerobic  Coagulase-neg Staphylococcus v
Esther 10/20 7:30 am Single Aerobic/Anaerobic NG

Single-set blood culture rate

4/10 =40%

https://www.cdc.gov/lab-quality/php/prevent-adult-blood-culture-contamination/sub-measure-single-set. html



How can we improve contamination rates?
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Clin Microbiol Rev 10.1128/cmr.00087-24, 2024



Clin Microbiol Rev 10.1128/cmr.00087-24, 2024



How can we improve blood volume?

#1 — Educate collectors about need for adequate

volume to improve sensitivity

#4 — Provider feedback to collectors on volume
metrics via data collection and collector report
cards.

#2 — Educate providers about need for at least two
sets for initial diagnosis. Use order entry features
in EMR to encourage or require paired sets.

#5 - Emphasize the importance of volume as an
important quality metric.

#3 - Assist collectors in gauging adequate fill
volume — markings, using butterfly collection,
visualizing on a flat surface




Thank you for your attention.

We welcome any questions.

Alan Junkins Levi Petrey
Norton Healthcare Baptist Health Corbin
alan.junkins@nortonhealthcare.org levi.petrey@bhsi.com



