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A Define the following bloodstream infections:
bacteremia and septicemia

A Define the classification of bacteremia

A List some of the most common causes of
bloodstream infections

A Describe how to take blood for
microbiological culture and how to transfer to
the laboratory
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A Outline the guidelines used to determine whether
agents isolated from blood cultures are true
pathogens or probable contaminants

A Explain the importance of collection parameters
associated with blood cultures for suspected cases of
bloodstream infections, including collection time, the
number of cultures, and the volume of blood required

A Briefly describe the interpretation of blood culture
results
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Definitions
A Indication of blood culture
A How to collect blood culture

A Various aspects that affect blood culture
results

A Manual and automated system s
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Key Points

A Collection and inoculation of blood into
culture medium with the aim of growing
pathogenic microorganism for diagnostic
purposes especially in the cases of

pacteremia or septicemia
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Whattis bacteremianandisepiioenmathia?
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A Bacteremia is the presence of viable bacteria In
the blood

Bacteremia may be transient, continuous or intermittent

A Sepsis or septicemia Is bacteremia plus clinical signs
and symptoms of bacterial invasion and toxin
production

Sepsis is a clinical syndrome

A It is characterized by the cardinal signs of
iInflammation

vasodilation

leukocyte accumulation

Increased microvascular permeability
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A Endovascular originated; infective
endocarditis , endovascular catheter related
Infections etc.

[Seconder

A Originating from focuses like pneumonia,
urinary tract infection,  abscesses etc.
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A Transient
Comes and goes
Usually occurs after a procedural manipulation
A Dental procedures, endoscopy, diabetic foot ulcers etc.
A Intermittent

Can occur from abscesses at
the blood

A Undrained abscesses, infected catheters etc.
A Continuous

Organisms from an intravascular source that are consistently
present in bloodstream

A Infective endocarditis
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ABacteria A%l- 17 A <%5
A Gram- positive ABacteroides spp. APresence of more
A Gram- negative A Fusobacterium spp. than one

AFungi A Peptostreptococcus  spp. microbiological

A Clostridium spp. agent



Classificationrobbacteremianby by

AEscherichia coli
AStreptococcus pneumoniae
AStaphylococcus aureus

AOther Enterobacteriaceae
members

ANeisseria meningitidis
ABeta-hemolytic streptococci
AEnteric fever

ABrucellosis

Sources

ACoagulase negative
staphylococcus (CoNS)

AEscherichia coli
AStaphylococcus aureus

AOther Enterobacteriaceae
members

APseudomonas aeruginosa
AEnterococci

AAnaerobes

AStreptococcus pneumoniae
AFungi
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An impentanhburdencondrealth éxpendituresures

Rivers et al (2001). N EngJ Med 345(19):1368 -1377,
Slade et al (2003). Crit Care 7(1):182
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2. Bacteria
enter blood

£ L “

1. Sources
of infection

| 3.Leaking
blood
vessels

4, Organ dysfunction

https://www.news -medical.net/health/Recovering -from - Sepsis.aspx




Simple presence of bacteria in the

blood

Not as dangerous as septicemia

Less amount of bacteria are present in
blood

May result through a wound infection,
surgical procedure, injection

Toxins are not produced

No symptoms/mild fever

Can resolve without treatment

Rapidly removed from blood stream by
Immune system

It is the presence and active
multiplication of bacteria in blood

Potentially a life threatening infection

Large amount of bacteria are present
in blood

Can arise from infections throughout
the body, including infections in lungs,
abdomen, urinary tract

Toxins are produced

Fever, chills, fast respiration, increase
heart rate

Quickly leads to death if untreated

Antibiotics are needed
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Clinical Definitiorof Sepsissis

ATemperature >38.3UC or <36U
Normal range 36.5 A§37.5A

A Tachycardia
Heart rate >90 beats/min

A Tachypnea
Respiratory rate >20 breaths/min or PaCO , <32 mmHg

A Raised or very low white blood cell count

WBC >12,000 cells/mm?3, <4000 cells/mm 3, or >10 percent
immature (band) forms

It exists if two or more of the above abnormalities are present, along with
either a culture - proven or visually identified infection !
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Sepsis

A Since sepsis Is frequently a life -threatening
Infection , its early detection is essential
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A Blood culture is the single most important
procedure to detect systemic infection due to
bacteria




Orgamisms cammuoenly Isolated dramohiood

cultunes
A Staphylococcus aureus A Viridans streptococci
A Escherichia coli A Streptococcus
A CoNS pneumoniae
A Enterococcus spp. A Enterobacter cloacae
A Candida albicans A Proteus spp.
A Pseudomonas aeruginosa A Beta-hemolytic

>

Klebsiella pneumoniae

>

streptococci

Anaerobic bacteria :
Bacteroides and
Clostridium spp.
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Bloodstream infections are classified as;
A Health care dassociated infections (HAIS),
iIncluding;

Device- associated infections (DAIS) such as central
line dassociated bloodstream infections (CLA - BSIs),

and

A Community- acquired bloodstream infections
(CA- BSIs)

The time when the bloodstream infection is detected is
critical when separating HAIs from CA - BSlIs
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Detectionrob Batteremiania

ATo detect bl oodstream I nf ec

must be obtained by aseptic venipuncture and then
Incubated In culture media

A Bacterial growth can be detected using techniques
ranging from manual to automated methods
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Detectionrob Batieremia

AAfter sufficient growt h,
phenotypic (biochemical profile), nucleic acid
or protein spectrum is identified as a
particular organism ;

A If it Is considered pathogenic or if a
treatment Is necessary for the patient, the
organism is then tested for susceptibility to
various antimicrobial agents
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CULTURE

¢ A blood culture is a
laboratory test in
which blood is injected
into bottles containing
culture media to
determine whether
microorganisms have
l nvaded t he |
bloodstream
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Blood Culture=

A Taking blood for culture is an important procedure

A As blood cultures are used to detect the cause of an
infection leading to bloodstream infection

A The results are important because they help guide
appropriate treatment

A However, microorganisms are present on the skin surface of
patients, staff , and the patient environment which can result in
contamination of blood cultures
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Blood Culture=

A Contamination can cause confusion and
potentially, inappropriate treatment

A Because it is sometimes difficult to determine if a
positive blood culture is due to genuine bacteremia
or if it is a false positive result caused by
contamination

C In healthy persons,
properly obtained blood
specimens are sterile




strong feet
there is a lot of standing

http://PhlebotomyTrainingGroup.com a PNebO‘Omy

The #1 website for phlebotomy training and certification TRAINING GROUP



Blood Culture

Blood cultures should be taken:

1. Only when there is an appropriate indication
2. At the correct time

3. Using the correct technique in order to
prevent contamination of the sample and to
minimize risk to patients and staff
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Specimen Collectiom

A —

A The vein from which
the blood is to be
drawn must be chosen
before the skin is
disinfected
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Specimen Collectiom

A Careful skin preparation before collecting the
blood sample is of paramount importance to
reduce the risk of introducing contaminants
Into blood culture media
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Don’t hesitate

Tips to Help Stay Calm During Blood Draws
to ask for

someone with
\ more experience

Speak up
if you’re prone
to fainting

Avoid watching
while blood is
collected

Ask for a
numbing
medication

Don’t hold

your breath
Ask for a

smaller needle

-for -making-a-blood-draw-easier-3156931

verywell
https://www.verywellhealth.com/tips



Preparation of the Site

Antisepsis

A Once a vein is selected, the skin site is
defatted (fat removal) with 70% isopropyl
alcohol, and an antiseptic is applied to Kill
surface and subsurface bacteria

lodine tincture (iodine in alcohol) and
chlorhexidine are equivalent for skin preparation

before drawing blood cultures ! ./
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Specimen Collectiom

~

A If a patient has an existing IV line, the
nlood should be drawn below the existing
iIne

A Blood drawn above the line will be diluted due to
the fluid being infused
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Specimen Collectiom

A Itis less desirable to draw blood through a
vascular shunt or catheter

A Because these prosthetic devices are difficult to
decontaminate completely and may be colonized
with a microbial biofilm within the vasculature of
the patient
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Blood Culture

IMPORTANT!! .~
The volume of blood cultured =~
ne dilution of blood in the culture medium

ne use of both aerobic and anaerobic culture
media

A The duration of incubation
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Cumulative sensitivity of blood culture sets

Adapted from Lee et al. Detection of Bloodstream Infections in Adults: How Many Blood Cultures Are
Needed? J Clin Microbiol. 2007; 45:3546-3548

Detection sensitivity 98.30/
.2%0

......... 20ml

https://microbeonline.com/blood  -culture -indications -timing -and-volume/



Specimen \allume:

Adul tsd & Childrenodos bl ood Vv

ADULTS

A Collection of two sets of cultures using 10 to 20 mL
of blood per culture is strongly recommended for
adults

CHILDREN

A Quantities less than 1 mL may not be adequate to
detect pathogens



Blood volumes suggested for cultures from infants
and children

Adapted from Kellogg et al. Frequency of low-level bacteremia in children from birth to fifteen years of
age. | Clin Microbiol. 2000; 38:2181-2185.

Weight Patients ~Recommended  Total %
of patient  total blood volume of blood volume for ~ of patient’s
volume forculture (ml)  culture  total blood

(ml) volume
no.l no.2

<] <2.2 50-99 2

2244 100-200 2 2

4.5-27 >200 4 2

28-80 >800 10 10

>80 >2,200 20-30 | 20-30

https://microbeonlife.com/blood -culture -indications -timing -and-volume/
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Number of Bléed Cultutrere

Blood Culture Series
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l Blood Culture Set #1 Blood Culture Set #2 I
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Number of Blood Cultures Sets

“With adequate volume of blood, 2 - 3 blood culture sets are

sufficient to detect nearly all episodes of bacteremia and fungemia”
Dunne et al. CUMITECH Blood Cultures Ill; 1997, ASM Press
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2nd
Culture Sets

Rohner and Auckenthaler 1999 Clin Microbiol Infect; 5:513 Hdpln'gal;:_eople




https://microbeonline.ct

Recommended number of blood culture sets

Adapted from Baron, EJ, et al. Cumitech 1C, Blood Cultures IV, Coordinating ed,, EJ. Baron, ASM
Press, Washington, D.C. 2005
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Repeat protocol Prolong Investigate
if necessary incubation non-microbial
etiology

/blood -culture -indications -timing -and-volume/




35% - 50% of
positive blood
cultures are
actually
FALSE
positive




Timing of Blood Cultures

* Fever and chills occur appr. 1 h after the

microbial invasion of the bloodstream

—~ Optimal time: just before anticipated onset of the chill or fever,
but difficult to predict

« Typically collected as soon as possible after the
onset of fever or chills or whenever serious
iInfection is suspected

Dunne et al. CUMITECH Blood Cultures Ill; 1997, ASM Press
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Timing of Collection

A Before starting the antimicrobial therapy

A At the time of fever peak

A Minimum 30-60 minute interval between 2
samples except in critically 1ll septic patient

In continuous bacteremia , timing of blood culture
IS not important, but in intermittent bacteremia 2

or 3 culture should be spaced an hour apart



Howlong ghould (i taked@dransparihsport
thezbldodtulitite bottlesti@shien the
[albanatdoy?) ?

AAs soon as possible

Aldeal transport time <30 min

ATransport time must not exceed 2 hours!!!



Miscellaneous Matters
Anticoagulation

A Blood drawn for culture must not be allowed
to clot

If the infecting organism becomes entrapped
within a clot, its presence may go undetected

A Heparin, |
A EDTA, and
A Citrate

iInhibit numerous organisms and are not
recommended for use



Miscellaneous Matters
Anticoagulation

A The best anticoagulant available for blood cultures:
Sodium polyanethol sulfonate (SPS, Liquoid) in
concentrations of 0.025% to 0.03%

A SPS, however, may inhibit the growth of a few

microorganisms

Such as some strains of Neisseria spp., Gardnerella vaginalis,
Streptobacillus  moniliformis , and all strains of
Peptostreptococcus anaerobius

Although the addition of 1.2% gelatin has been shown to
counteract this inhibitory action of SPS, the recovery of
other organisms decreases



Miscellaneous Matters
Dilution

A Blood / medium ratio is important !!!

Affects the time and the possibility of bacterial

growth

A EXxcessive or little blood affects the
sensitivity of the test

False negative result !!!
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Dilution | o. LLJ—

A Traditionally,a 1:10 ratio of blood to medium
was required for successful bacterial growth

Several new commercial media containing resins or
other additives have demonstrated enhanced
recovery with as low asa 1.5 ratio

All commercial blood culture systems specify the
appropriate dilution
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A Blood culture media have been developed as
enrichment broths to encourage the multiplication of

as few as a single organism

A These media will enhance growth of contaminating
organisms, including normal microbiota of human skin




Miscellaneous Matters
Blood Culture Media

A Basic blood culture media contain a nutrient
broth and an anticoagulant

Most blood culture bottles available commercially
contain trypticase soy broth , brain - heart
iInfusion broth , supplemented with peptone or
thioglycolate broth

More specialized broth bases include Columbia or
Brucella broth



Manual bleed culttresystemsns

In manual systems, the blood culture bottles are
examined two or three times a day for the first 2
days and daily thereafter for1  week

In the manual method, blind subcultures of all the
blood culture bottles on days 2 and 7 may be
necessary




Autamatec-bloodCulturersystentsms
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C Automated blood culture systems
use a variety of methods to
detect positive cultures

¢C These automated methods allow
frequent monitoring of the
cultures i as often as every few
minutesi and earlier detection of
positive ones
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Atteation

A In most types of bacteremia, examination of
direct blood smears is not useful

A Because few organisms are typically present
In the blood of a septic patient, it is not
worthwhile to perform a Gram stain of blood
for microscopic analysis
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