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La corretta gestione della fase pre-analitica: 

una sola strategia?

Corso Precongressuale A

DIAGNOSTICA DELLE INFEZIONI DEL TORRENTE CIRCOLATORIO 
E INFEZIONI DI DEVICES ENDOVASCOLARI: 

PERCORSI, BUONE PRATICHE ED INDICATORI



Bloodstream infections (BSI) are defined by the

presence of microorganisms in the bloodstream

which can often be demonstrated through the

positivity of one or more blood cultures.

BSI diagnosis represents one of the critical

functions for the microbiology laboratory, as well

as one of the most important.

Bloodstream infections

Miller et al., Clinical Infectious Diseases. 2018



PERCORSO DIAGNOSTICO

INFEZIONI DEL TORRENTE CIRCOLATORIO

Stages of the laboratory 

testing process

Related activities

PRE-ANALYTICAL - Request for diagnostic investigation

- Sample handling

- Sample transport

ANALYTICAL - Test execution

- Test validation

POST-ANALYTICAL - Results analysis

- Reporting

Approximately, 95% of the errors in the laboratory 

diagnostic process occur in the pre-analytical phase.

Plebani M, Clin Chem Lab Med. 2006
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Advantages

1 – Reduced costs

2 – Confirmation of diagnostic suspicion

3 – Microbial etiology identification

4 – Useful indications for targeted antibiotic therapy

Disadvantages

1 – Inability to identify slow-growing or fastidious

microorganisms

2 – Affected by the empirical therapy in progress

3 – Long turnaround times

4 – High percentage of contamination by resident flora

5 – Sensitivity is related to the collection of an adequate

blood volume

WHY?

Blood culture, the gold standard

De Plato F et al., Clin Chem Lab Med. 2020



Culture Dependent Methods

Overall Sensitivity & TAT 

Limited by Blood Culture

1 to 5 days

Culture Independent Methods

3-5 hours

Species/Target-Specific Results

Enables Targeted Therapy

Opota O et al., Clin Microbiol Infect. 2015

What technologies are available today for the rapid diagnosis of sepsis?

, Microscan



Comparison of Existing and Emerging 

BSI Diagnosis Technologies

Tjandra KC et al., Antibiotics. 2022



✓ It is not advisable to wait for the onset of chills and/or fever spike to perform the

sampling (bacteremia often does not correlate with specific signs and symptoms)

✓ Blood culture should be performed before the start of empirical antibiotic therapy

Blood culture must be collected as soon as possible, 

upon clinical suspicion of BSI

WHEN? 

"As soon as possible"

De Plato F et al., Clin Chem Lab Med. 2020

Lamy B et al., Front. Microbiol. 2016

Rhodes A et al.,Intensive Care Med. 2017

Contestual evaluation of laboratory markers:

- C-reactive protein (PCR)

- Procalcitonin (PCT)

- White blood cell count



Common scenarios when initial blood cultures 

have high and low diagnostic utility for 

immunocompetent hosts

Fabre V et al., Journal of Clinical Microbiology. 2022

“…Bacteremia detection was not

enhanced by obtaining blood cultures

closer to the time of the temperature

spike, regardless of patient age and the

pathogen causing bacteremia.”

“…there are currently no pediatric

studies available on this subject.”

Bard and TeKippe, Journal of Clinical Microbiology. 2016



Venturelli C et al., PLoS One. 2017

When the laboratory was open, 57% of

cultures were processed within 2 h.

When the laboratory was closed, 4.9% of

cultures were processed within 2 h

(P<0.001).

Times to incubation

The prevalence of positive cultures was

significantly lower for samples

collected when the laboratory was

closed compared to open (11% vs 13%,

P<0.001).

Positivity rate

Delayed loading of vials into the

instrument resulted in lower

detection rates for different

microorganisms.

2. WHEN 

"As soon as possible"



❖ Single sample strategy

- PICC team

- Single venipuncture

- Total blood withdrawal: 40 ml

❖ Multi sample strategy

- What kind of patient?

- What kind of infection?

HOW?

What is the best strategy?



BC, blood culture. SSS, single-site sampling. MSS, multisite sampling

FA = BacT/Alert FA Plus bottle. FN = BacT/Alert FN Plus bottle Ekwall-Larson A et al., Journal of Clinical Microbiology. 2022

BC bottles sampled with SSS had a significantly higher

proportion of bottles with sample volumes in the ranges of

8–10 ml and 10– 12 ml compared with BC bottles

sampled with MSS.

There was no significant difference in BC

positivity between SSS (19.72%) and MSS

(19.31%) sampling protocols (P = 0.64).



Ekwall-Larson A et al., Journal of Clinical Microbiology. 2022
BC, blood culture. SSS, single-site sampling. MSS, multisite sampling

FA = BacT/Alert FA Plus bottle. FN = BacT/Alert FN Plus bottle

The mean blood sampling volume was

higher for SSS compared with MSS in FA

bottles (P = 0.006).

Mean blood volume in FA bottles compared

with FN bottles was higher in SSS but was

similar in MSS (P=0.001 and P=0.28

respectively).

The SSS protocol resulted in significantly

higher blood sample volumes compared with

the MSS protocol for both male and female

patients (P = 0.026). Nevertheless, blood

sample volumes were significantly higher for

male compared with female patients in both

protocols.

Sample volumes were significantly

lower in older patients. The association

between age and sample volume was

more prominent for MSS.



The “multi sample strategy” is indicated for

the diagnosis of bacteremia associated with

subacute infectious endocarditis.

In this case, collect 3 sets of blood culture by

venipuncture every 15-30' to document

continuous bacteremia.

If the first two-three sets result negative,

repeat blood sampling after 24 hours.

HOW?

Collecting blood culture in case of subacute endocarditis

Miller et al., Clinical Infectious Diseases. 2018
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In the patient with CVC, in whom catheter-related sepsis is suspected (or cannot be excluded), it is

essential to collect samples:

✓ From peripheral vein and from the catheter(s), at the same time

✓ Inoculate the same amount of blood to each bottle, this allows interpretation of results based on

growth times.

AMCLI ETS. Percorso Diagnostico INFEZIONI DEL TORRENTE CIRCOLATORIO - Rif. 2023-13, rev. 2023 

HOW?

Collecting blood culture in case of catheter-related infection  

Menchén et al., Rev Esp Quimioter. 2022



The nursing team has been re-educated on:

✓ the importance of applying an alcoholic

chlorhexidine-based antiseptic

✓ how to take venous samples

✓ the procedure to reduce the risk of

catheter-related contamination

3-year observational study (Jan 2010 – Dec 2012)

Contamination and CLABSI 

rates were compared pre- and 

post-change

The proportion of blood samples

obtained for culture from central

lines decreased from 10.9% during

January-June 2010 to 0.4% during

July-December 2012 (P<0.001).

The proportion of blood cultures

that were contaminated decreased

from 84 (1.6%) of 5,274 during

January-June 2010 to 21 (0.5%) of

4,245 during January-June 2012

(P< .001).

The reduction in blood culture contaminants yielded an estimated annualized savings of $378,000 in 2012 when compared to 2010

Boyce JM et al., Infect Control Hosp Epidemiol. 2013



IDSA Guideline • CID 2018

Kellogg et al., J. Clin Microbiol. 2000 

Lee A et al., J Clin Microbiol. 2007

The blood volume taken for each set of blood cultures

represents the most important variable for the diagnostic

outcome.

According to the guidelines, the blood volume to be

collected for each set must be equal to at least 30/40 mL.

Collect at least two blood culture sets.

The recommended volume for each bottle is between 8

and 10 mL

The probability of isolating the pathogen in the event of sepsis

is 73.1% with a single sample and increases to 89.7% and

98.3% with two or three blood culture sets, respectively.

HOW?

Blood volume to be collected



Blood volume in pediatric patients

Blood volume to be 

inoculated into the 

pediatric bottle is 

1 to 4 ml

IDSA Guideline • CID 2018

Kellogg et al., J. Clin Microbiol. 2000

(*) If the indicated quantity of blood

is not available for each bottle,

inoculate only the PEDIATRIC bottle

(yellow cap) for each set.



Zalmanovich A et al., Antibiotics. 2024

One vs. Two Blood Cultures in Children

Characteristics associated with taking two blood cultures 

per culturing episode

Taking more than one BC was most common in the PICU (30.0%) and

least common in the ED (1.8%). Taking more than one BC was also more

common among children aged 12–18 (18.6%) and afterday 3 of

hospitalization (35.7%)

True pathogen detection rate in one-culture vs. 

two-culture blood culturing episodes

A true pathogen was detected in 1.0% (1687/160,964)

of single-culture episodes, compared to 8.9%

(1576/17,738) of two-culture episodes (p < 0.001).

The difference in detection rate was most pronounced

in the ED.



The total number of blood culture bottles must be between 2

and 3 pairs.

necessary for the interpretation of contaminating

microorganisms

Exception in selected cases

a single blood culture in adults is possible in critically ill

patients or in haematological patients.

In subacute endocarditis

take the 3 sets at an interval of 15-30' to document continuous

bacteremia)

N° of blood culture bottles

Number of recommended blood culture sets

Baron, EJ et al. ASM Press. 2005



• A blood culture set is by definition composed of

two bottles (1 for aerobes and 1 for anaerobes).

Anaerobic bottles allows the growth of

strictly anaerobic bacteria, but it has

been demonstrated that these bottles are also

more effective in the recovery of staphylococci,

enterococci and enterobacteria.

• The different bottles and sets must be

recognizable by the Microbiology laboratory

Type of blood culture bottles

Grohs P et al., J Clin Microbiol. 2007



Concluding remarks

• Sepsis management need a multidisciplinary team responsible for implementing

antimicrobial and diagnostic stewardship.

• The combined use of new technologies allows a fast diagnostic approach which shows

a positive impact on early targeted therapy

• The Microbiologist must participate in educational training activities for the correct

execution of blood culture sampling.

Need a multidisciplinary approach to optimize workflow, communication of test results, and 

rapid intervention on results (diagnostic and antimicrobial stewardship)



M
ic

ro
b

io
lo

g
y

S
ta

ff
 O

P
B

G

Prof. Carlo Federico Perno

Agosta Marilena

Argentieri Marta 

Cortazzo Venere

Costabile Valentino

Essa Nour

Fox Valeria

Lucignano Barbara 

Mancinelli Livia 

Onori Manuela 

Pansani Laura 

Rossitto Martina 

Sisto Annamaria 

Tuccio Guarna Assanti Vanessa 

Vrenna Gianluca 

Angelaccio Anna 

Cetra Vittoria 

De Santis Maria Luisa 

Di Leva Francesca 

D’Urbano Teresa 

Ferri Giulia 

Foglietta Gianluca 

Parlavecchio Carmen 

Tredici Silvia 

Zullino Ilaria 

PAOLA BERNASCHI

Unità di Microbiologia e Diagnostica di Immunologia

Ospedale Pediatrico Bambino Gesù (IRCCS)

Roma

Thank you
for your attention


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22

