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ABSTRACT Rapid and accurate diagnosis of sepsis is of paramount importance to 
reduce associated morbidity and mortality. The Qvella FAST System is a new instrument 
that concentrates and purifies bacteria from positive-flagged blood culture bottles 
(PFBCBs) to produce a “liquid” colony comparable to a subcultured colony in less than 
40 min for rapid ID and calibrated antibiotic susceptibility testing (AST). In this study, 
we evaluated performances of the FAST System workflow and our rapid routine manual 
workflow (bacterial pellet obtained after lysis, cleaning, washing, and centrifugation 
for ID; AST by disc diffusion by direct inoculation after dilution) by comparison to the 
reference method based on 24-h bacterial subcultures. Two panels of PFBCBs were 
studied: panel A (including 107 prospective BCs from septic patients, October–November 
2022) and panel B (including 102 BCs spiked with difficult-to-identify bacteria [mostly 
streptococci] and multidrug-resistant isolates), resulting in a total of 209 evaluable 
samples. The FAST System provided a correct ID to the species level in 178/209 (85.2%) 
of cases. For AST, the categorical agreement (CA) of the FAST System was 99.4%, with 
rates of very major (VME), major (ME), and minor (mE) errors of 0.59%, 0.20%, and 0.26%, 
respectively. Our rapid routine workflow based on manual methods show similar results 
for ID (86.2%) and AST (CA, 99.6%; VME, 0.50%; ME, 0.16%; mE, 0.13%). In conclusion, the 
Qvella FAST system, a promising tool that can reduce diagnostic time by approximately 
1 day, shows excellent performances for rapid ID and AST.
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B acteremia is defined by the presence of viable bacteria in the bloodstream, which 
can trigger a dysregulated systemic inflammatory and immune response, commonly 

known as sepsis (1). Every year, 49 million people suffer from sepsis associated with 
11 million sepsis-related deaths worldwide, accounting for one-fifth of all death (2). 
This leading cause of mortality is associated with significant healthcare expenditure, 
estimated to be $38 billion annually in the United States (3). The cost of sepsis per 
patient ranges between $16,324 and $38,298 and is directly correlated to its severity: 
from sepsis to septic shock (4). Antibiotic treatment is the cornerstone of sepsis 
management, and there is a relationship between the timing of antibiotic initiation and 
patient outcomes. Thus, for every hour without appropriate antibiotic administration, 
the survival rate decreases by approximately 7% (5). Consequently, fast and accurate 
identification (ID) and antibiotic susceptibility testing (AST) of the bacterial etiological 
agent are therefore of paramount importance. Rapid AST is increasingly important 
considering the rise of multi-drug-resistant (MDR) bacteria, which are associated with 
empirical antibiotic treatment failure (6). Traditionally, the management of positive-flag-
ged blood culture bottles (PFBCBs) is based on Gram staining, ID through a 24-h bacterial 
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subculture, and a minimum of 48 h for AST results. For decades, clinical microbiology 
laboratories have strived to reduce the turnaround time for PFBCB processing in 
order to decrease patient mortality and healthcare facility costs. Thus, various manual 
methods have been developed to concentrate and purify bacterial cells from PFBCBs, 
facilitating ID (currently performed by MALDI-TOF mass spectrometry in many labora­
tories) and AST. This rapid workflow provides a time saving of 24 h compared with 
overnight subculture-based routine workflows (7–11). Over the past decade, technolog­
ical advances had led to the development of new approaches based on multiplex 
PCR, microscopic imaging analysis fluorescence hybridization in situ, flow cytometry 
or detection of volatile organic compounds released during bacterial growth (12–17). 
More recently, the FAST System (Qvella) has been developed to provide a liquid colony 
(LC) in less than 40 min from PFBCBs, comparable to a 24-h subculture. The LC allows 
purification of bacterial cells for ID and calibrated AST (0.5 McFarland), similarly to what is 
obtained from colonies isolated on a solid medium.

The aim of this study was to compare performances for rapid ID and AST of the Qvella 
FAST system and a manual rapid method routinely used in the laboratory by using the 
subculture-based method as reference.

MATERIALS AND METHODS

Samples and study design

This study was carried out by using two different panels of PFBCBs. The panel A (n 
= 109) corresponded to blood cultures (BD BACTEC blood culture bottles: Plus aero­
bic, Plus anaerobic, Peds Plus; Becton Dickinson, Heidelberg, Germany) prospectively 
collected from septic patients across various wards of the Rennes University Hospital 
from October 2022 to December 2022 (Fig. 1A). These blood samples were collected 
following national recommendations for bacteremia diagnosis. Note that the following 
exclusion criteria were applied: samples from patients that had already been included 
in the study and postmortem BCs. The panel B (n = 102) was composed of BC bottles 
(BD BACTEC Plus Aerobic) that were spiked with difficult-to-identify bacterial species 
(i.e., Stenotrophomonas maltophilia and streptococci) or MDR isolates (Fig. 1A; Table 1). 
Characterization of resistance mechanisms had been performed phenotypically by disk 
diffusion (antibiogram, synergy tests for ESBL, and AmpC hyperproduction) or immuno­
chromatographic tests (detection of PLP2a [Clearview PLP2a; Abbot, Green oaks, USA], 

FIG 1 (A) Flowchart of the study. (B) Different approaches used in the study.
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CTX-M [CTX-M multi; NG Biotech, Woden, Australia], and carbapenemases [CARBA-5; 
NG Biotech, Woden, Australia]) and genotypically by PCR (detection of vanA and vanB). 
The spiking protocol employed an inoculation of 10 mL of human blood collected 
from healthy volunteers with a standardized inoculum of approximately 125 bacterial 
colony-forming units (CFUs). This study was carried out during the opening hours of the 
laboratory (8 am to 8 pm). Note that the median time from bottle flagged positive to 
processing was 3 h 53 (00 h 02–14 h 17) with only 35 (16.7%) bottles processed after a 
<2-h positivity.

Slow reference method

The reference method consisted of an overnight subculture from PFBCBs on Colum­
bia agar supplemented with 5% sheep blood (Oxoid; Thermo Fisher Diagnostics, 
Daridlly, France) (Fig. 1B). ID was performed from isolated colonies by MALDI-TOF mass 

TABLE 1 Strains used for spiked blood culture bottles (panel B)

Gram-negative bacteria (n = 52) No.

Carbapenem-resistant Acinetobacter baumannii 4
ESBLa-producing Enterobacterales 10
  Citrobacter freundii 2
  Citrobacter koseri 1
  Enterobacter cloacae complex 1
  Escherichia coli 3
  Klebsiella pneumoniae 3
AmpC-hyperproducing Enterobacterales 8
  Citrobacter freundii 2
  Enterobacter cloacae complex 3
  Hafnia alvei 1
  Morganella morganii 2
Carbapenemase-producing Enterobacterales 20
  Citrobacter freundii (1 VIM, 2 OXA-48-like) 3
  Enterobacter cloacae complex (1 VIM, 3 NDM, 2 OXA-48-like) 5
  Escherichia coli (3 NDM, 4 OXA-48-like) 7
  Klebsiella pneumoniae (1 NDM, 4 OXA-48-like) 5
Difficult-to-treat Pseudomonas aeruginosab 5
Stenotrophomonas maltophilia 5

Gram-positive bacteria (n = 50) No.

Vancomycin-resistant enterococci 10
  Enterococcus faecalis (VanA) 2
  Enterococcus faecium (3 VanA, 2 VanB) 5
  Enterococcus raffinosus (VanA) 1
  Enterococcus durans (VanA) 1
  Enterococcus avium (VanA) 1
Methicillin-resistant Staphylococcus aureus 10
Alpha-hemolytic streptococci 20
  Streptococcus anginosus group 5
  Streptococcus mitis/oralis 3
  Streptococcus sanguinis 2
  Streptococcus pneumoniae 10
Beta-hemolytic streptococci 10
  Streptococcus agalactiae 3
  Streptococcus dysgalactiae 3
  Streptococcus pyogenes 4
aESBL, extended-spectrum β-lactamase.
bP. aeruginosa isolate not susceptible to piperacillin–tazobactam, meropenem, imipenem, ceftazidime, cefepime, 
aztreonam, ciprofloxacin, and levofloxacin.
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spectrometry (see below). AST was carried out in accordance with 2023 “Comité de 
l’antibiogramme de la Société Française de Microbiologie” (CA-SFM)/EUCAST recommen­
dations (18). Briefly, a bacterial inoculum standardized to 0.5 McFarland was used to 
perform an antibiogram by disc diffusion on Mueller–Hinton (MH) agar or MH supple­
mented with 5% defibrinated horse blood and 20 mg/L β-NAD (MHF), depending on 
bacterial species.

Rapid routine manual workflow

The rapid routine workflow consisted of manual methods directly performed on PFBCBs 
(Fig. 1B). For ID, 2 mL of blood culture was lysed with 0.1% Triton followed by vortexing 
for 30 s. The suspension was then cleaned and washed 2–3 times before being concen­
trated by centrifugation to obtain a bacterial pellet. The pellet was used for identification 
by MALDI-TOF mass spectrometry (see below).

For AST, antibiograms were performed by disc diffusion on MH or MHF agar plates 
using a non-standardized inoculum obtained by simple dilution of PFBCBs (1/50 for 
Gram-negative bacteria and staphylococci; and 1/5 for streptococci and enterococci), as 
recommended by the CA-SFM (18).

Qvella FAST system workflow

The FAST System workflow comprised isolation and concentration of bacteria cells from 
2 mL of PFBCBs by using FAST PBS Prep cartridges (Qvella, Richmond Hill, Canada) (Fig. 
1B). The cartridge produces a standardized amount of bacteria known as liquid colony 
(LC) in around 30 min. The volume of LC obtained ranges from 50 to 200 µL, which was 
used within the hour for ID by MALDI-TOF mass spectrometry (see below) and calibrated 
AST (0.5 McFarland) by disc diffusion on Mueller–Hinton (MH) agar or MH supplemented 
with 5% defibrinated horse blood and 20 mg/L β-NAD (MHF) depending on bacterial 
species.

Bacterial ID

Bacterial ID was performed by MALDI-TOF mass spectrometry (Sirius; Bruker Daltoniks, 
Bremen, Germany) from isolated colonies for the reference method, from pellets for the 
rapid routine workflow and from LCs for the Qvella FAST System workflow. Three spots 
were performed for LCs and bacterial pellets to optimize bacterial ID, while a single 
spot was run for the reference method. To improve identification performance, 1.2 µL of 
formic acid was used prior to the addition of 1.2 µL of HCCA-dispersed IVD Matrix (Bruker 
Daltoniks, Bremen, Germany). The MALDI-TOF library was MBT compass IVD 4.2 (version 
100). The highest scores obtained were considered for comparison. A threshold score 
of ≥1.8 was selected to ensure accurate ID at the species level.

AST and comparison assessment

AST was performed by disc diffusion (see above) for all workflows using isolated colonies, 
diluted BCs, or LCs. Both rapid routine and Qvella FAST System workflows were compared 
to the reference method. Interpretation was performed using zone diameter breakpoints 
and clinical categories established by 2023 CA-SFM/EUCAST guidelines (18). Inhibition 
diameters were compared, and concordance agreement (CA) rates were calculated. 
Discrepancies were also analyzed, considering the following errors: very major error 
(VME), major error (ME), and minor error (mE). VME occurred when a strain was falsely 
categorized as susceptible when the strain was actually resistant. ME arose when a 
susceptible strain was falsely categorized as resistant. mE corresponded to discrepancies 
between categories that were more closely related (S⇔I ; I⇔R). The percentage of 

VMEs was calculated as follows: %VME = numberofVME
totalofresistantisolates × 100. The rate of MEs was 

computed as follows: %ME = numberofME
totalofsusceptibleisolates × 100. To calculate the rate of mEs, 

the total number of mEs was divided by the total number of antibiotics tested ×100. 
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Statistical analysis was performed using GrapPad Prism v.5 (GraphPad Software Inc., San 
Diego, CA, USA). Fisher exact test was used to compare the different parameters, and P < 
0.05 was considered as significant.

RESULTS

Study samples

For panel A, 109 PFBCBs were prospectively analyzed, including two polymicrobial 
cultures that were excluded. Among the 107 remaining samples, a total of 58 (54.2%) 
Gram-negative bacteria were isolated, with the majority belonging to the order 
Enterobacterales (n = 52, 48.6%), with a large predominance of Escherichia coli (n = 36, 
33.6%) (Table 2). Among Gram-positive bacteria (n = 49, 45.8%), 15 (14%) isolates of 
Staphylococcus aureus and 24 (22.4%) non-aureus staphylococci grew (Table 2). A small 
number of enterococci (n = 4) and streptococci (n = 4) were also identified (Table 2). 
Altogether, with the 102 PFBCBs of the panel B (Table 1), a total of 209 samples were 
included for downstream analysis (including three failed initial runs that were resolved 
after reprocessing).

TABLE 2 Bacterial species identified by the reference method from PFBCBs prospectively collected from 
septic patients (panel A)

Gram-negative bacteria (n = 58) No.

Enterobacterales 52
  Escherichia coli 36
  Citrobacter koseri 1
  Enterobacter cloacae complex 4
  Proteus mirabilis 3
  Klebsiella pneumoniae 6
  Salmonella sp. 1
Non-fermenting 7
  Pseudomonas aeruginosa 6
  Achromobacter xylosoxidans 1

Gram-positive bacteria (n = 49) No.

Enterococci 4
  Enterococcus faecalis 1
  Enterococcus faecium 2
  Enterococcus hirae 1
Staphylococcus aureus 15
Non-aureus staphylococci 24
  Staphylococcus epidermidis 15
  Staphylococcus haemolyticus 3
  Staphylococcus hominis 3
  Staphylococcus capitis 1
  Staphylococcus petrasii 1
  Staphylococcus warneri 1
Streptococci 4
  Streptococcus anginosus group 1
  Streptococcus mitis/oralis 1
  Streptococcus vestibularis 1
  Streptococcus pneumoniae 1
Gram-positive rods 2
  Clostridium perfringens 1
  Corynebacterium striatum 1
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ID comparison

Performances of ID by MALDI-TOF were evaluated on 209 samples for the FAST System 
but only on 189 samples for the routine manual method due to organizational rea­
sons (unavailability of trained staff). The overall concordance for ID with the reference 
technique (culture-grown colonies) was very good in both techniques. Thus, species-
level ID was produced from pellet and the LC in 86.2% (163/189) and 85.2% (178/209) 
of cases, respectively (P = 0.78) (Table 3). The delay between positivity and processing 
of the PFBCBs influenced ID performances, resulting in lower results in the first 2 h 
(Table 4). Indeed, correct IDs were obtained in only 73.3% (22/30) and 71.4% (25/35) of 
cases for the manual method and LC, respectively (with no difference between the two 
approaches), while ID performances were >85% when the time was >2 h (Table 4).

Three spots were performed to optimize the chance of ID using rapid methods. 
Correct ID was obtained with 3/3 spots in 64% (121/189) and 74.2% (155/209), 2/3 in 
14.8% (28/189) and 6.22% (13/209), and 1/3 in 7.4% (14/189) and 3.8% (8/209) of cases 
using the pellet and the LC, respectively. No ID discrepancies were found between the 
three spots in any case.

All ID failures with the FAST System (n = 31) or the manual method (n = 26) were 
attributed to the absence of peaks or an ID score lower than 1.8. ID performances of both 
approaches seemed to be higher for Gram-negative bacteria (>90%) than for Gram-
positive bacteria (<79%) (Table 3). Indeed, streptococci were the greatest challenge 
with only 56.3% (18/32) and 52.9% (18/34) of correct ID by manual method and LCs, 
respectively (P = 0.81) (Table 3). Specifically, S. pneumoniae exhibited poor performance, 
with a concordant identification in only 3/10 (30.0%) isolates with manual method and 
2/11 (18.2%) isolates using the FAST System (Table 3). Note that ID performance for S. 
maltophilia was also lower from the LC (1/5, 20%) than the manual method (4/5, 80%) 
(Table 3). Hence, the majority of ID failures were related to streptococci for routine and 
FAST System workflows, respectively, representing 53.8% (14/26) and 51.6% (16/31) of 
cases. Interestingly, no discordant ID results were obtained in this study, neither for the 
manual method nor for the FAST Sytem. When the ID was correctly obtained, the mean 
MALDI-TOF score was 2.16 (SD ± 0.18) for the manual method and 2.18 (SD ± 0.18) for the 
FAST system. These results were slightly lower, with an average score of 2.26 (SD ± 0.17), 
compared with those obtained on subcultured colonies.

AST comparison

For the AST comparison, six samples were excluded: an isolate of Clostridium perfrin­
gens (absence of CA-SFM/EUCAST recommendations for anaerobes by simple dilution), 
two isolates of streptococci (Streptococcus oralis and S. pneumoniae) with no adequate 
inoculum (<0.5 McFarland), and three technical errors (i.e., contamination).

The comparative analysis of AST was performed on a highly diverse collection of 
bacterial species with a wide range of antibiotics, enabling 3,899 antibiotic/bacteria 
combinations for each technique. Globally, the CA was very high for both techniques: 
99.6% (3884/3899) for the manual method and 99.4% (3877/3899) for the FAST System 
(P = 0.3) (Table 5). Similarly, CA was excellent in both prospective and retrospective 
arms (panels A and B), with a bacterial population enriched with MDR bacteria and 
streptococci (CA for panel B > 99%) (Table 5). The results were equally convincing for 
both Gram-positive and Gram-negative bacteria (CA > 99%) (Table 5). The rates of VME 
and ME were very low: 0.50% (6/1175) and 0.16% (4/2415) with the manual method, 
and 0.59% (7/1176) and 0.20% (5/2450) for the FAST System (Table 5). Moreover, only a 
few mEs were noted, representing 0.13% (5/3899) and 0.26% (10/3899) for manual and 
FAST System workflows, respectively (Table 5). For all these parameters, no significant 
differences were observed between the two approaches for all the subgroups selected 
(Table 5). The analysis of discrepancies showed that errors were not associated to a 
specific class of antibiotics but gathered across β-lactams, macrolides, tetracyclines, 
quinolones, and furans (Table 6). It should be noted that the majority of discrepancies 
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were consistent across both methods, suggesting that errors may be related to the 
isolate.

TABLE 3 Performances of MALDI-TOF identification using the routine method versus the liquid colony 
obtained by the FAST Systema

Bacterial species Manual method Liquid colony P

Gram-positive bacteria 68/89 (76.4%) 78/99 (78.8%) 0.73
  Enterococci 11/14 (78.6%) 13/14 (92.9%) 0.60
   Enterococcus avium 0/1 (0%) 1/1 (100%)
   Enterococcus durans 1/1 (100%) 1/1 (100%)
   Enterococcus faecalis 3/3 (100%) 3/3 (100%)
   Enterococcus faecium 6/7 (85.7%) 6/7 (85.7%)
   Enterococcus hirae 1/1 (100%) 1/1 (100%)
   Enterococcus raffinosus 0/1 (0%) 1/1 (100%)
  Staphylococci 37/41 (90.24%) 45/49 (91.8%) 1.00
   Staphylococcus aureus 23/25 (92.0%) 24/25 (96.0%)
   Staphylococcus capitis 1/1 (100%) 1/1 (100%)
   Staphylococcus epidermidis 8/9 (88.9%) 12/15 (80.0%)
   Staphylococcus haemolyticus 1/2 (50.0%) 3/3 (100%)
   Staphylococcus hominis 3/3 (100%) 3/3 (100%)
   Staphylococcus petrasii 1/1 (100%) 1/1 (100%)
   Staphylococcus warneri nd 1/1 (100%)
  Streptococci 18/32 (56.3%) 18/34 (52.9%) 0.81
   Streptococcus mitis/oralis 3/3 (100%) 2/3 (66.7%)
   Streptoccocus agalactiae 3/3 (100%) 3/3 (100%)
   Streptococcus anginosus group 2/5 (40.0%) 3/6 (40.0%)
   Streptococcus dysgalactiae 2/3 (66.7%) 2/3 (66.7%)
   Streptococcus pneumoniae 3/10 (30.0%) 2/11 (18.2%)
   Streptococcus pyogenes 3/4 (75.0%) 3/4 (75.0%)
   Streptococcus salivarius 0/2 (0%) 1/2 (50%)
   Streptococcus vestibularis 2/2 (100%) 2/2 (100%)
  Other Gram-positive bacteria 2/2 (100%) 2/2 (100%)
   Clostridium perfringens 1/1 (100%) 1/1 (100%)
   Corynebacterium striatum 1/1 (100%) 1/1 (100%)
Gram-negative bacteria 95/100 (95%) 100/110 (90.9%) 1.00
  Enterobacterales 77/80 (96.25%) 85/89 (95.5%)
   Citrobacter freundii 7/7 (100%) 7/7 (100%)
   Citrobacter koseri 1/2 (50.0%) 2/2 (100%)
   Enterobacter cloacae 9/11 (81.8%) 11/12 (91.7%)
   Enterobacter asburiae 1/1 (100%) 1/1 (100%)
   Escherichia coli 41/41 (100%) 44/46 (95.7%)
   Hafnia alvei 1/1 (100%) 1/1 (100%)
   Klebsiella pneumoniae 12/12 (100%) 13/14 (92.8%)
   Morganella morganii 2/2 (100%) 2/2 (200%)
   Proteus mirabilis 2/2 (100%) 3/3 (100%)
   Salmonella sp 1/1 (100%) 1/1 (100%)
  Non-fermenting 18/20 (90%) 15/21 (71.4%) 0.24
   Achromobacter xylosoxidans nd 1/1 (100%)
   Acinetobacter baumannii 4/4 (100%) 4/4 (100%)
   Pseudomonas aeruginosa 10/11 (90.9%) 9/11 (81.8%)
   Stenotrophomonas maltophilia 4/5 (80.0%) 1/5 (20.0%)
Total 163/189 (86.2%) 178/209 (85.2%) 0.78
and, not determined.
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DISCUSSION

Decreasing the time for sepsis diagnosis is paramount for reducing its impact on 
mortality and healthcare costs. The aim of this study was to evaluate the performance 
of the FAST System to accelerate the monitoring of PFBCBs for rapid and accurate 
bacterial identification and AST. In this work, we conducted a head-to-head comparison 
of the FAST System with the reference method based on a 24-h subculture. In parallel, 
we also performed a comparison with our rapid workflow based on manual methods. 
Overall, the FAST system demonstrated very good performance for rapid ID, achieving a 
species-level identification in 85.2% of cases. However, these results are lower than those 
reported in the literature, with correct ID rates varying between 87.7% and 100% (19–25). 
The lower performance observed here may be attributed to the original study design, 
which included an arm (panel B) enriched with bacterial species that are challenging to 
identify, such as streptococci. Indeed, in the prospective arm, species-level identification 
was achieved in 91.5% of cases. In total, only 52.9% (18/34) streptococci and 2/11 
(18.2%) pneumococci were correctly identified, highlighting the challenge of identifying 
streptococcal species from PFBCBs. The manual method showed similar results, with 
86.2% correct identification (P = 0.78). However, poorer results (<75% of correct IDs) 
were observed if the PFBCBs were processed within the first 2 h after bottle positivity. 
Both methods provide a time-saving advantage of approximately 24 h compared with 

TABLE 4 Performances of MALDI-TOF identification according to the time between bottle positivity and 
processing

Time between bottle positivity and 
processing

N ID (n [%]) P

Manual method LC

≤2 h 35 22/30 (73.3%) 25/35 (71.4%) 1
>2–≤6 h 69 54/61 (85.5%) 59/69 (85.5%) 0.79
>6–≤10 h 57 47/53 (88.6%) 52/57 (91.2%) 0.76
>10–≤16 h 48 40/45 (88.9%) 42/48 (87.5%) 1

TABLE 5 Categorical agreements (CAs) of drug–bacteria combinations between routine or FAST Sytem 
versus reference method

Group AST agreement Routine/reference LC/reference P

N % N %

Panel A CA 2,217 99.73 2,215 99.64 0.79
VME 4 1.01 3 0.76 1
ME 1 0.06 1 0.06 1
mE 1 0.04 4 0.18 0.37

Panel B CA 1,667 99.46 1,662 99.16 0.4
VME 2 0.26 4 0.51 0.69
ME 3 0.37 4 0.5 1
mE 4 0.24 6 0.36 0.75

Gram + CA 1,188 99.4 1,185 99.16 0.63
VME 4 1.08 5 1.35 1
ME 2 0.26 2 0.26 1
mE 1 0.08 3 0.25 0.75

Gram - CA 2,696 99.7 2,692 99.56 0.5
VME 2 0.25 2 0.25 1
ME 2 0.12 3 0.18 1
mE 4 0.15 7 0.26 0.55

Total CA 3,884 99.62 3,877 99.44 0.32
VME 6 0.51 7 0.59 1
ME 4 0.16 5 0.2 1
mE 5 0.13 10 0.26 0.3
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the workflow based on bacterial subculture. It should be noted that Sy and colleagues 
showed better results of the FAST System to ensure bacterial ID than another widely 
used rapid technique, the SepsiTyper (Bruker Daltoniks, Bremen, Germany), for both 
Gram-positive (97.4% vs 79.9%) and Gram-negative bacteria (95.7% vs. 91.4%) (20).

In our study, performances of the FAST System to achieve a standardized AST in disc 
diffusion were excellent compared with the reference method, with a CA rate of 99.16% 
and 99.56%, a VME rate of 1.35% and 0.18%, an ME rate of 0.26% and 0.18%, and an mE 
rate of 0.25% and 0.26% for Gram-positive and Gram-negative bacteria, respectively. 
These results are in line with those published in previous studies, where the FAST 
system has also demonstrated favorable results for disc diffusion and automated AST 
systems (Phoenix, Vitek 2, and MicroScan systems) or broth microdilution (Merlin plates), 
which have reported CA > 96% for both Gram-positive and Gram-negative bacteria, 
respectively (19–25).

To our knowledge, this is the first study to evaluate the FAST System in comparison 
to rapid workflow conducted directly on PFBCBs (CASFM/EUCAST), yielding comparable 
findings.

From a practical point of view, the main difference between these two workflows 
relies in the centrifugation, lysis, and washing steps, which are not automated in the 
home-made technique compared with the Qvella FAST System. For the FAST System, the 
technical time varies between 20 to 40 min for one or two BC bottles with 2 and 4 min of 
hands-on time, respectively. For the manual workflow, the time varies between 30 and 60 
min for up to 12 positive BC bottles. Concerning the cost of the techniques, the manual 
method is obviously much lower than that of the Qvella FAST System but the latter does 
not necessitate a technical expertise.

Other aspects of LC can be highlighted, although they were not evaluated in this 
study. For example, the LC allows rapid detection of bacterial resistance determinants by 
lateral flow immunoassays, such as carbapenemases or PBP2a (22, 23). In addition, this 
technique has also shown satisfactory results for the management of yeasts (25).

In summary, the FAST System is a reliable approach to saving time in the manage­
ment of PFBCBs, comparable to manual methods that have been used for decades. It 
is easy to use, available 24/7, and can meet standardization requirements. However, its 
implementation must take into account the additional costs, especially compared with 
manual techniques.

TABLE 6 Drug–bacteria combinations with significant discrepancies

Very major errors

Manual method (0.50%) Liquid colony (0.59%)

Antibiotic Species Antibiotic Species

Erythromycin S. epidermidisa Erythromycin S. epidermidisa

Clindamycin S. epidermidisa Clindamycine S. epidermidisa

Nitrofurantoin E. faeciuma Nitrofurantoin E. faeciuma

Tetracycline S. epidermidis Tetracycline S. agalactiae
Tobramycin P. aeruginosaa Penicillin S. oralis
Ertapenem C. freundiia Tobramycin P. aeruginosaa

Ertapenem C. freundiia

Major errors

Manual method (0.16%) Liquid colony (0.20%)

Antibiotic Species Antibiotic Species

Mecillinam E. colia Mécillinam E. colia

Norfloxacin E. faeciuma Norfloxacin E. faeciuma

Trimethoprim–sulfamethoxazole E. faeciuma Trimethoprim–sulfamethoxazole E. faeciuma

Fosfomycin K. pneumoniae Mecillinam K. pneumoniae
Fosfomycin K. pneumoniae

aBacterial isolates involved in VME/ME observed in both techniques.
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