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Abstract

Background Rapid antimicrobial susceptibility testing (AST) is urgently needed to provide safer treatment to coun-
teract antimicrobial resistance. This is critical in septic patients, because resistance increases empiric therapy uncer-
tainty and the risk of a poor outcome. We validate a novel 2h flow cytometry AST assay directly from positive blood
cultures (PBC) by using a room temperature stable FASTgramneg and FASTgrampos kits (FASTinov® Porto, Portugal)
in three sites: FASTinov (site-1), Hospital Ramon y Cajal, Madrid, Spain (site-2) and Centro Hospitalar S. Joéo, Porto, Por-
tugal (site-3). A total of 670 PBC were included: 333 spiked (site-1) and 337 clinical PBC (151 site-2 and 186 site-3): 367
gram-negative and 303 gram-positive. Manufacturer instructions were followed for sample preparation, panel inocu-
lation, incubation (1h/37°C) and flow cytometry analysis using CytoFlex (Site-1 and -2) or DxFlex (site-3) both instru-
ments from Beckman-Coulter, USA.

Results A proprietary software (bioFAST) was used to immediately generate a susceptibility report in less than 2 h.In
parallel, samples were processed according to reference AST methods (disk diffusion and/or microdilution) and inter-
preted with EUCAST and CLSI criteria. Additionally, ten samples were spiked in all sites for inter-laboratory reproduc-
ibility. Sensitivity and specificity were >95% for all antimicrobials. Reproducibility was 96.8%/95.0% for FASTgramneg
and 95.1%/95.1% for FASTgrampos regarding EUCAST/CLSI criteria, respectively.

Conclusion FASTinov® kits consistently provide ultra-rapid AST in 2h with high accuracy and reproducibility
on both Gram-negative and Gram-positive bacteria. This technology creates a new paradigm in bacterial infection
management and holds the potential to significantly impact septic patient outcomes and antimicrobial stewardship.
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Background

Sepsis has been recognized worldwide as the most com-
mon cause of death with an estimated 11 million each
year in 48.9 million episodes [1]. The current standard
diagnostic method of bloodstream infections is blood
culture (BC) to determine the etiology of the bacteremia,
ideally collected before antimicrobials are administered
to the patients. According to international guidelines,
empiric therapy should be initiated within an hour
from recognition of sepsis [2] as delay is associated with
increased mortality among adults and neonates [3, 4].
Furthermore, the initial empirical therapy can be inap-
propriate in up to 50% of cases [5, 6] with impact on
patient morbidity, mortality, length of stay, and cost of
care [7]. Due to the increase of antimicrobial resistance
(AMR) [1] and the frightening estimations for next dec-
ades [8] empiric therapy is not anymore safe as it could
fail in 20% of the cases [9].

Standard antimicrobial susceptibility testing (AST)
might require 24—48 h given it is growth-dependent,
which delays the use of targeted therapy and timely
escalation/de-escalation [10]. Advances are needed to
decrease the time-to-result (TTR) for the diagnosis of
bloodstream infections as rapid identification and sus-
ceptibility report can aid in the potentially lifesaving
administration of targeted antimicrobial therapy. Ultra-
rapid identification methods directly from BC are now
available such as matrix-assisted laser desorption ioni-
zation—time of flight mass spectrometry (MALDI-TOF)
[11], Filmarray [12] or ePlex [13]. Some of them have
additionally the ability to identify genes associated with
specific resistance mechanisms, but resistance might be
too complex to drive prescription based only on molec-
ular assays. Moreover, the absence of genes associated
with resistance does not mean susceptibility as gene
expression might be influenced by several conditions that
may increase or even silence resistance genes. Therefore,
when generated under a Time-To-Response similar to
that of molecular/proteomic methods, rapid phenotypic
susceptibility analysis may be a better option. It provides
the benefit of exposing the bacteria to antimicrobials and
then studying its behavior individually. These phenotypic
assays could provide safer and more precise and effective
information for patient treatment.

Recent approaches have been introduced with the
capacity to detect early bacterial growth such as the
Accelerate Pheno [14], the QuickMIC [15], ASTar system
[16], Quantamatrix [17] or Specific Reveal [18] meth-
ods. All of them are growth-dependent like standard
AST, taking in general 5-8 h to provide results, depend-
ing on the microorganism and/or phenotype; it is faster
to determine resistance than susceptibility on those kind
of growth-base assays. Currently, only Accelerate and
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Quantamatrix include susceptibility for both gram-nega-
tive and gram-positive bacteria approved for clinical use.
EUCAST recently presented a rapid method, the RAST,
using disk diffusion from PBCs, providing results after 4,
6 and 8 h incubation of the plates depending on the bac-
terial isolate [19].

FASTinov is presenting a growth-independent, ultra-
rapid (2 h), phenotypic disruptive technology based on
flow cytometry. It is used to perform a multiparamet-
ric analysis of bacteria that are incubated for a short 1 h
with antimicrobial drugs and a fluorescent probe. Using
specific drugs at breakpoint concentrations, categori-
cal interpretations (susceptible [S], susceptible increased
exposure or intermediate [I], susceptible dose-dependent
[SDD] or resistant [R]) based on either EUCAST or CLSI
criteria are performed by a proprietary software. When-
ever needed, it may also provide MIC values using serial
concentrations of a certain drug, already demonstrated
for vancomycin [20] and colistin [21]. The FASTinov
report can be released in up to 2 h after a PBC flags posi-
tive. This is actually the most rapid phenotypic suscep-
tibility, and gives the physician timely guidance to move
from empirical therapy to targeted therapy often even
before the second dose of antibiotic. The objective of this
study is to perform a validation of the FASTinov® dehy-
drated panels FASTgramneg and FASTgrampos (CE-
IVD) for antimicrobial susceptibility assay (AST) directly
from PBC performed in 3 sites: an internal validation on
FASTinov laboratory (Porto, Portugal) with spiked blood
cultures and a clinical validation with PBC obtained from
patients admitted in two hospitals (Ramoén y Cajal Uni-
versity Hospital in Madrid, Spain, and Centro Hospitalar
S. Jodo in Porto, Portugal).

Methods
Study design and sample collection
All sites included in this study used BACTEC blood bot-
tles (Becton Dickinson, US) BC. Site-1, FASTinov, used
spiked BC with well characterized strains belonging to
FASTinov bacterial collection as well as quality control
strains (described in additional file 1) between Janu-
ary 2021 and May 2023; they were incubated until they
flagged positive. Site-2, Ramoén y Cajal University Hos-
pital, a university public health center with around 1,000
beds, included sequential patients’ PBC, one from each
patient, between February and June, 2021. Site-3, Cen-
tro Hospitalar S. Jodo (CHS]J), an university hospital with
around 1,000 beds, included sequential patients’ PBC,
one from each patient between December 2021 and July
2022.

Microorganisms were identified from PBC by MALDI-
TOF (Bruker Daltonics, Germany). A large diver-
sity of species was recovered. All tested isolates were
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sub-cultured on blood agar plates to assess purity and
bacterial identification was assessed with MALDI-TOF.
Antimicrobial susceptibility was determined using stand-
ardized methods; the strains were frozen at -80°C with
the approved study codification. Polymicrobial BC were
excluded.

Ethical considerations

The study was approved by the corresponding ethical
committees of the Ramoén y Cajal University Hospital
(reference no. 161/17) and Centro Hospitalar S. Jodo (ref-
erence no. 284/21).

FASTinov assay

PBC already identified by Bruker MALDI Biotyper CA
System (Bruker Daltonics, DE) and processed according
to the instructions for use (IFUs) of the FASTinov® kit,
which include four steps: (1) Sample preparation: Extract
1 ml of the BC bottle, mix with a haemolytic agent (tergi-
tol 10%), centrifuge for 1 min at 13,000 rpm; this proce-
dure will lyse red blood cells. Resuspend the pellet with 1
ml of sterile saline solution, add 500 pl of this suspension
to 500 pl of Histopaque® (a density gradient medium)
and centrifuge again at the same speed and duration; this
achieves removal of remaining blood components, pre-
serving the bacteria. Resuspend pellet in 500 pl of ster-
ile saline solution, prepare a 0.5 MacFarland suspension
and dilute 1 ml in 7 ml of Muller-Hinton cation adjusted
broth medium (26177). When performed by a trained
technician, the whole sequence takes max. 5-10 min.
(2) Inoculation and incubation of the panels: FASTinov
panels are dried, room temperature 96 well microplates
with a panel that includes the main antimicrobials used
in clinic settings for sepsis together with a fluorescent
probe previously optimized [20]. The FASTinov assay is
a breakpoint test, with some concentrations of each drug
present on the panel, except in the case of vancomycin
for which enough concentrations are included to allow
MIC determination in the case of Staphylococcus aureus.
Additionally, the kits detect the presence of extended
spectrum beta-lactamases (ESBL) on Enterobacterales
group-1 (E. coli, Klebsiella spp, P. mirabilis, Salmonella
spp., Shigella spp) and screen for the possible presence of
ESBL for Enterobacterales of group-1I (Enterobacter spp,
Citrobacter freudii, Morganella morganii, Providencia
Stuarti, Serratia spp, Hafnia alvei), pAmpC or carbap-
enemases, according the EUCAST protocol for detection
of mechanisms of resistance [22]. The panels are inocu-
lated with 100 pl of the bacterial suspension using a mul-
tichannel pipette and subsequently incubated for 60 min
at 37°C with shaking; (3) Analysis by flow cytometry: To
evaluate cell lesions triggered by antibiotic exposure, a
flow cytometric fully automated analysis was performed
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using CytoFlex model B3-R0-V3 (Beckman Coulter,
USA) at site-1 and site-2 and DxFlex (Beckman Coulter,
USA) at site-3, both equipped with one blue laser (488
nm; output, 50 mW; beam spot size, 5 by 80 pum). The
instruments have three fluorescence channels: 525/40
BP, 585/42 BP, and 690/50 BP and are also equipped with
a plate reader for the automatic analysis of each panel.
The flow cytometers were used on slow mode; and (4)
Software analysis: A dedicated software was used for
data analysis and results were compared with the ones
obtained with standardized (disk diffusion) and/or stand-
ard methods (ISO broth microdilution). Expert rules
were included in the software [23].

Time to results (TTR) and instrument time (IT)

TTR is defined as the sum of the durations of the four
steps described above: (1) sample prep, (2) incubation,
(3) flow cytometry instrument time (IT) and (4) software
report. There is a fixed duration time for sample prep and
incubation; duration time of flow cytometry instrument
depends on the number of wells analyzed (drugs and
concentrations) which vary with the bacterial species and
the reference protocol (EUCAST or CLSI) (see Table 6).

Reproducibility

At least 10 determinations for each antibiotic were per-
formed in triplicate at FASTinov with strains mostly with
MIC on scale allowing the calculation of inter-laborato-
rial reproducibility.

Reference antimicrobial susceptibility testing method

and interpretation

PBC were sub-cultured in blood agar and growth colo-
nies were identified by MALDI-TOF and submitted to
AST assay according to the reference disk diffusion and/
or broth microdilution techniques. The results were ana-
lyzed by a different operator, using the EUCAST [23] and
CLSI [24] breakpoints tables.

Data analysis and discrepancy resolution

The S, I, S-DD and R interpretive category results
obtained with the FASTinov assays were compared to
those of the reference methods. Sensitivity and specific-
ity of both kits according the standard definition of ISO
20776-2 respectively for EUCAST and CLSI protocols
was determined [23-25] Additionally, bias, categori-
cal agreement (CA)- agreement of interpretative results
(SIR) between the FASTinov results and the reference
methodand essential agreement (EA)- agreement within
plus or minus, one two-fold dilution of the FASTinov
assay with the reference method MIC determination
were calculated, and errors quantified and classified as
minor (mE)- minor discrepancies (the reference category
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result is R or S and the new device result is I; or the refer-
ence result is I and the new device result is R or S)/total
organisms testedx100, major (ME)- major discrepancies
(the reference category result is S and the new device
result is R)/total susceptibility organisms by reference
method, and very major (VME)- very major discrepan-
cies (the reference category result is R and the new device
result is S)/total resistant organisms by reference method.
The proportion of agreement (PA) and the sensitivity
and specificity for detecting ESBL in Enterobacterales
group-I was determined; screening for the presence of
pAmpC, carbapenemases, and ESBL in Enterobacterales
group-1I was also calculated. Susceptibility is evaluated
comparing several cellular parameters of treated cells
with breakpoint concentrations compared to non-treated
cells (control); If they present morphology changes and/
or increase in the intensity of fluorescence (meaning cell
damage) they are considered susceptible. If treated cells
look like the control, means resistance. MIC determina-
tion by FASTinov technology was calculated as the low-
est concentration of the drug that showed susceptibility.

Any discrepant result, despite the kind of error asso-
ciated, was repeated and if persists broth microdilution
performed.

Results

Distribution by species of the total 670 PBC studied (367
Gram-negative and 303 Gram-positive) is represented on
Table 1 (Gram-negative and Gram-positive). Results per
site, can be consulted in additional files [2-7].

FASTinov kits performance

Based on analysis of the global results with the EUCAST/
CLSI guidelines, the sensitivity and specificity of the test
was superior to 96% as shown on Table 2. The FAST-
gramneg kit achieved overall CA >97% with errors <1.5%
(Table 3). Regarding amoxicillin/clavulanic acid (EUCAST),
ceftazidime/avibactam and amikacin (both on EUCAST/
CLSI) the CA was 100%.

Fifty-three strains of Enterobacterales group-I were
ESBL positive when using reference methods and FAS-
Tinov assay had sensitivity and specificity of 96.2% and
100% respectively, with a PA of 99.0%. Regarding screen-
ing for ESBL on Enterobacterales of group-I1I, 13 were
positive being the sensitivity and specificity 100%, with
a PA of 100% too. For plasmid AmpC screening (Entero-
bacterales group-I), 38 strains were positive on reference
methods, and sensitivity, specificity and PA were 100%.
Overall, 67 isolates were positive in the carbapenemase
screening (meropenem MIC>0.25 mg/L) and FASTinov
test showed 97.1% sensitivity (2 false negative results
were found in isolates displaying meropenem MICs of 0.5
mg/L) and 96.7% specificity with a PA of 96.8%.
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Table 1 Distribution per site of tested isolates in FASTgramneg
kit and FASTgrampos kit

Gram-negative bacteria

Site 1 Site 2 Site 3 Total
Enterobacterales 100 76 76 252
Escherichia coli 17 49 38 104
Klebsiella pneumoniae 56 13 25 94
Klebsiella aerogenes 4 1 2 7
Klebsiella oxytoca - 2 1 3
Kluyvera variicola - - 1 1
Enterobacter cloacae 11 3 - 14
Enterobacter kobei - 1 - 1
Citrobacter koseri - 2 - 2
Citrobacter freundii - 1 1
Proteus mirabilis 5 4 4 13
Serratia marcescens 3 - 2 5
Serratia nematodiphila - - 1 1
Morganella morganii - - 2 2
Salmonella enteritidis 3 - - 3
Providencia rettgeri 1 - - 1
Non-fermenters 102 7 6 115
Pseudomonas aeruginosa 72 5 5 82
Acinetobacter baumanii 30 - - 30

Acinetobacter calcoaceticus -

Acinetobacterpitti - 1 - 1

Acinetobactervariabilis - - 1 1
Total 202 83 82 367
Gram-positive bacteria

Site 1 Site 2 Site 3 Total
Staphylococcus spp 66 46 92 204
Staphylococcus aureus 35 12 16 63
Staphylococcus epidermidis 23 24 41 88
Staphylococcus capitis - 1 12 13
Staphylococcus hominis 8 7 17 32
Staphylococcus haemolyticus - 1 3 4
Staphylococcus simulans - - 1 1
Staphylococcus lugdunensis - 1 1 2
Staphylococcus warneri - - 1 1
Enterococcus spp 65 22 12 929
Enterococcus faecalis 44 10 7 61
Enterococcus faecium 18 9 5 32
Enterococcus gallinarum 2 2 - 4
Enterococcus casseiliflavus 1 - - 1
Enterococcus raffinosus - 1 - 1
Total 131 68 104 303

Site-1: FASTinov laboratory, Porto; Site-2: Hospital Ramén y Cajal, Madrid; Site-3:
Centro Hospitalar S. Jodo, Porto.

The Gram-positive kits showed CA>97% (Table 4).
All tested drugs showed a CA >94%. The ME were 2.4—
2.5% specially regarding Enterococcus and vancomycin
and gentamicin.
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Table 2 Sensitivity and specificity of the FASTinov® kits according
EUCAST and CLSI protocols when compared to reference
method

FASTgramneg EUCAST/ Site 1 Site 2 Site 3 Total
CLSI
Sensitivity  99.0/99.0 97.7/96.6 985/100 98.7/98.8
(%)
Specificity 97.9/96.6 99.5/97.5 99.5/98.8 98.9/97.5
(%)

FASTgrampos Sensitivity 100/100 98.5/99.0 100/100 99.8/99.8
(%)
Specificity 96.9/96.8 97.5/97.6 97.5/97.5 97.3/97.2
(%)

Site-1: FASTinov, Porto; Site-2: Hospital Ramén y Cajal, Madrid; Site-3: Centro
Hospitalar S. Joao, Porto

The EA for MIC determination of vancomycin on S.
aureus was 100%, being negative bias of -30% (which
is on the inferior limit accepted by ISO 20776-2:2021)
[25]. Figure 1 represents the distribution of vancomycin
MICs obtained in S. aureus tested isolates. Note that
the strains that gave 1 dilution lower on the FASTgram-
pos assay comparing to microdilution, were the strains
with MIC values of 0.5 ug/ml or 1 ug/ml, not on break-
point concentrations, with no impact on treatment.

Regarding VME, detail is presented on Table 5. Higher
number (5 strains) was observed with ceftalozane/tazo-
bactam. Two strains (EB033 and EB069) presented more
than one error and several were ESBL positive. Only 1
VME was observed with Gram-positive kit.

Table 3 FASTgramneg results obtained with total strains of 3 sites
additional file)
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Reproducibility

Reproducibility regarding FASTgramneg was 96.8%/95%
and for FASTgrampos was 95.1%/95.1% when using
EUCAST/CLSI criteria.

Instrument time and time-to-results

The time taken by the instrument to analyze each micro-
organism was recorded on Table 6. The minimum time
was 9 min for Acinetobacter spp on EUCAST protocol
and the highest, 47 min with Enterobacterales under
CLSI. Instrument time depends on the number of drugs
and concentrations tested for each microorganism and
the selected protocol. Since incubation always takes 60
min and the sample prep takes no more than 10 min,
TTR had a minimum of 79 min, and maximum of 117
min, and all tests were performed in less than 2 h.

Discussion

This study demonstrates that FASTinov 2 h AST assay,
now using dried CE-marked panels, are ultra-rapid and
accurate which is in agreement with the results published
earlier using frozen panels [20]. The results were simi-
lar for both Gram-negative and Gram-positive bacteria
including a considerable number of species (16 species
of Enterobacterales, Pseudomonas aeruginosa and 3 spe-
cies of Acinetobacter; 8 species of Staphylococcus and 5 of
Enterococcus). The number of antibiotics tested was also
wide, 12 for Enterobacterales, 9 for Pseudomonas spp.,
4 for Acinetobacter spp. in case of FASTgramneg kit; 5
for Staphylococcus spp. and Enterococcus spp. regarding

compared with reference methods (RM) (for results per site see

FASTgramneg

EUCAST CLSI

RM RM
Antimicrobial agent n | R CA(%) mE ME VME n S | SDD R CA(%) mE ME VME
Ampicillin 250 - 184 996 - - 1/184 250 66 1 - 183 99.2 2/250 - -
Amoxacillin-clavulanic acid 250 144 100 - - - 250 110 14 - 126 972 7/250 -
Cefotaxime 250 1 92 984 1/250 3/157 - 250 157 1 - 92 98.0 3/250  2/157 -
Ceftazidime 331 35 135 985 1/331 2/161 1/135 332 198 4 - 130 973 5/332  1/198 3/130
Cefepime 332 52 112 985 2/332 1/168 1/112 333 216 8 5 104 960 10/333 - 3/104
Piperacillin-tazobactam 333 51 105 973 - 5/177 4/105 364 237 15 - 112 948 13/364 5/237 1/112
Ceftolozane-tazobactam 331 - 61 973 4/270 5/61 331 270 5 - 56 96.0 6/331  3/270 4/56
Ceftazidime-avibactam 334 - 11 100 - - - 334 323 - - 11 100 - - -
Meropenem 251 2 20 984 3/251 - 1/20 251 219 9 - 23 984 3/251 - 1/23
Ciprofloxacin 366 55 150 989 2/366 2/161 - 366 215 6 - 145 989 3/366  1/215 -
Gentamicin 282 - 77 99.3 - 1/205 1/77 364 273 6 - 85 99.5 2/364 - -
Amikacin 362 - 31 100 - - 362 334 28 100 - - -
Overall 3672 196 1122 989 02% 080% 12% 3787 2618 69 5 1095 979 1.4% 05% 1.1%
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Vancomycin MIC values for Staphylococcus aureus obtained with the FASTgrampos kit and broth
microdilution (reference method), essential agreement (EA) and bias calculation.

Fig. 1 Distribution of vancomycin MIC values

Table 5 Very Major Errors (VME) obtained with FASTgramneg and FASTgrampos kits according to EUCAST and CLSI

Drug n Strain Identification MIC (mg/L) Protocol Resistance Site
mechanism

Ampicillin 1 EB 106 E. coli 16 EUCAST* 2
3 EB 033 K. pneumoniae 32 EUCAST/CLSI* ESBL 2
EB 052 E. coli 64 CLSI ESBL 2
K098 K. pneumoniae 32 CLSI* KPC 1
Ceftazidime 4 EB 1168 E. cloacae 32 EUCAST/CLSI* 1
EB 033 k. pneumoniae 32 CLSI* ESBL 2
EB 069 K. aerogenes 16 CLSI* ESBL 2
Piperacillin/ 4 EB 101 k. pneumoniae 64/4 EUCAST ESBL 1
tazobactam EB123 E. cloacae 64/4 EUCAST 1
EB 718 E. coli >128/4 EUCAST/CLSI ESBL, KPC 1
EB 069 K. aerogenes 64/4 EUCAST ESBL 2
Ceftalozane/ 5 EB 101 K. pneumoniae >32/4 EUCAST/CLSI ESBL 1
tazobactam EB 677 K. pneumoniae 16/4 EUCAST/CLSI* ESBL 1
EB 679 K. pneumoniae >32/4 EUCAST/CLSI ESBL 1
EB 032 K. pneumoniae 4/4 EUCAST* ESBL 3
EB161 E.coli > 64/4 EUCAST/CLSI KPC 1
Meropenem 1 EB 021 K. pneumoniae 16 EUCAST*/CLSI ESBL 2
Gentamicin 1 EB 286 E. coli 8 EUCAST* 3
Penicillin 1 ST 099 S.aureus 0.25 EUCAST*/CLSI* 2

Site of origin (Site-1: FASTinov, Porto; Site-2: Hospital Ramén y Cajal, Madrid; site-3: Centro Hospitalar S. Joao, Porto)

*One dilution distance from breakpoint concentration

FASTgrampos. This study included spiked BC in order
to have a broader variety of phenotypes but also clinical
samples with.

TTR inferior to 2 h in all cases regardless of the micro-
organism and/or phenotype. Same-shift workflows in
labs, will allow communication to the clinician on time
to drive same-shift therapy adjustments. Delays on

appropriate treatment specially more than 6 h correlates
with increase 30-days mortality [26]. This could prove
the 2 h-AST from FASTinov as unique when compared
to other rapid technologies that provide results in 5-8 h,
which inevitably causes results to be communicated in
latter shifts and driving therapy changes next day only.
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Table6 Time of instrument. Cytometer reading time for
FASTinov panels

Type of bacteria EUCAST CLsI

Enterobacterales 39 min 47 min
Pseudomonas spp 15 min 27 min
Acinetobacter spp 9 min 23 min
Staphylococcus spp 27 min 29 min
Enterococcus spp 17 min 20 min

ESBL producers were detected with great accuracy.
Most of the errors were with beta-lactam antibiotics;
Less than 1.5% of VME were found, especially on ESBL
producers but most of them presenting MIC values close
to breakpoint.

The ability to provide information regarding possi-
ble presence of other enzymatic resistance mechanisms
recommended by EUCAST, namely ESBL on Entero-
bacterales group-1I, pAmpC or carbapenemases, is also
of value. In case of a positive screening result, confirma-
tion should be performed using another test. Regarding
pAmpC, we recently described a flow cytometry assay
also taking less than 2 h [27]. The detection of the under-
lined mechanisms of resistance is relevant not only for
patient treatment but also for public health and even for
the development of new drugs and/or inhibitors.

FASTinov sample prep is fast but yet manual. Future
developments may automate this step, but not at the
expense of increasing the overall TTR. Automation must
produce a clean suspension of viable bacteria needed by
flow cytometry to achieve high accuracy.

The 2 h AST from FASTinov has proven also the abil-
ity to rapidly perform MIC determinations, but each
drug needs to be analyzed individually over an array of
concentrations, which increases reading time at a rate
around 1.5 min per well. One limitation of the assay is
that only one panel is analyzed each time. This is why
the time of instrument is relevant. Increasing instrument
time, currently 10-50 min, would reduce the number of
samples that can be analyzed per day.

The new technology is designed to transform the man-
agement of bacteremia. It is intended to offer cost-effec-
tive solutions for top-tier healthcare facilities managing
sepsis patients at risk of severe bacterial infections, align-
ing in general with comparable technologies.

The clinical benefit of this ultra-rapid AST is clear,
especially for critically ill patients with bacterial infec-
tion. Further evidence collected from real-world use
should show the clinical and economic benefits to sepsis
patients, as well as rational and safe use of antimicrobial
therapies.
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Conclusion

This disruptive technology has great potential to change
the antimicrobial therapy, not only on sepsis patients, but
also on future development areas such as urinary tract
infections and others. To achieve its full benefit, pre-lab
processes and lab communication to clinicians must be
optimal. In summary, we conclude that FASTinov tech-
nology is ultra-rapid, accurate and reproducible, com-
peting with molecular assays in terms of speed while
providing the clearest therapy guidance from phenotypic
susceptibility.
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