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Clinical and Laboratory Standards Institute guideline M4 t Cultures provides
recommendations for laboratory detection of bacter es. This guideline also includes
recommendations for collecting, transporting, and i c [ture and for interpreting and

reporting results. Critical factors in the recover, i 8l related topics are also covered.
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Foreword
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Because the morbidity and mortality rates attributable to sepsis are high, the prompt and accurate detection of
bacteremia and fungemia is important to improving patient care. The laboratory test used to detect the presence of
bacteria (bacteremia), mycobacteria (mycobacteremia), or fungi (fungemia) in the blood is the blood culture. In the
past 40 years, several studies?*® have been conducted to:

+ Define the clinical significance of blood cultures.

.

Identify the indications for blood cultures.

Define the critical factors in the recovery of pathogens from blood.

Identify the best medium formulations and establish best practices for facilitie cultures.

Develop interpretive criteria to evaluate the significance of positive blood cultures.

Evaluate and compare commercial blood culture systems.

The selection and use of optimal blood specimen collection, transport

recommended practices for collecting, transporting,
guideline is also intended to help control health car
identification of pathogens from blood cultur

Overview of Changes

This guideline replaces the previous eline, M47-A, published in 2007. Several changes were
made in this edition, including:

- Describing critical factogg i ns from blood specimens and providing guidance on selecting the

of paper-based test ordering and results reporting, because the widespread use of electronic
has changed the way blood cultures are ordered and results are reported
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NOTE: The content of this guideline is supported by the CLSI consensus process and does not necessarily reflect the views
of any single individual or organization.
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© Introduction

1.1 Scope

This guideline is intended to provide recommendations to clinical microbiologists, other laboratori

intended for administrators who develop institutional best practices. Specific re
transporting, and processing blood culture specimens are also included.

This guideline discusses the clinical significance of blood cultures, critical factors in reco
from blood specimens, selection of medium formulations and other laborator

1.2 Background

The presence of living microorganisms in a
Therefore, when performed properly |

remove, drain, or othg icg ctious disease. The type of pathogen recovered from the
ic information.?

major features of “universal precautions and body substance isolation” practices.
he transmission of all known infectious agents and thus are more comprehensive

of safety in the laboratory.?? For specific precautions for preventing the laboratory
known infectious agents from laboratory instruments and materials and for recommendations
for the management of exposure to all known infectious diseases, refer to CLSI document M29.%
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© Blood Culture Path of Workflow

Figure 1 outlines the blood culture process.

Ablood culture
is ordered

A
Subchapters 3.2-3.4 The fpEEiiEy
is collected
A/
The specimen
Subchapter 3.5 is labeled

SRR e to the laboratory
v
Subchapter 3.7 The specimen
is processed
Y
Subchapter 3.8
Is the specimen .N?,» Thespecimen  [ENNS
acceptable? is rejected Rejectic
Process
Subchapter 4.3 Blood culture

is incubated

pter 5.1.1 hapter 6.2.3

Is the blood
culture examinati~ s ., e
positive”

Th - preliminary result
is reported

ational or mole

Subchapter 5.4
- performed

The resv | | verified
reported as nege s performed Subchapter 5.5

y
e result is verified and Subchapter 6.2
reported as positive

y

The patient
is treated

Abbreviations: AST, antimicrobial susceptibility testing; ID, identification.
2 Five basic symbols are used in this process flow chart: oval (signifies the beginning or end of a process), arrow (connects process activities), box
(designates process activities), diamond (includes a question with alternative “Yes” and “No” responses), pentagon (signifies another process).

Figure 1. Process for Blood Cultures?
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© Recovery of Rare and Fastidious Pathogens

Rare and fastidious microorganisms are not frequently recovered from blood. However, when encountered,
they may represent severe infection. The recovery of a member of the HACEK group from blood is a major
criterion for diagnosis of infective endocarditis.?** Although recovery of these organisms used to require special
procedures,***?15 current automated technology enables fastidious isolates (eg, HACEK group) to be rehably
detected within the same time frame as routine blood cultures.?***” Most blood cultures yielding noniasiisii
pathogens become signal positive in the first 24 to 36 hours of incubation. In contrast, fastidious og
may require up to five days of incubation before the blood culture becomes signal positive. Orgayg
as Legionella, Bartonella, and Mycoplasma are optimally identified through im
techniques. The same is true of organisms such as Coxiella, Chlamydia, Rickettsi
are uniformly uncultivable with usual bacterial culture systems.?*#2%° Except for Ba
fastidious bacteria can still be cultivated by traditional bacterial culture systems and re
culture protocols used by most medical laboratories.

Although numerous studies on blood culture methods for recovery and I3
have been published,* the standard five-day incubation period recom
most bacteria, even Abiotrophia and Granulicatella spp. and some sii

stain. Gram staining a positive blood culture may not
atypically shaped or unusually small bacteria may no

asons. Most commonly,
gole, Abiotrophia spp.

blend in with background on the slide. So
stain. In these cases, an acridine orangegt cteria.?*? For example, to visualize Campylobacter,

7.1 Abiotrophia and Grg

Members of Abiotrop cally significant bacteremia and endocarditis, as well
as other invasive infe( . ’ gest that 1% to 5% of endocarditis cases can be attributed to

provides them. The standard incubation time for other organisms is
is not necessary.

mented media, such as chocolate agar or some anaerobic agars, are needed
Alternatively, suspected A. defectiva or Granulicatella may be cocultivated with
re assessed for satellite colony formation.2#22
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