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ABSTRACT

INTRODUCTION This study evaluates the efficacy of matrix-assisted laser desorption ionization-time of flight technology and the
Phoenix™ M50 system for bacterial identification and antimicrobial susceptibility testing from bacterial concentrate obtained from
urine samples, reducing diagnostic time to 24 hours compared to the traditional 72 hours in a public hospital in Antofagasta, Chile.
METHODS Through differential centrifugation, a bacterial concentrate is obtained directly from urine, allowing the preparation of a
McFarland standard for identification and susceptibility studies. We compared the identification and minimal inhibitory concentration
results obtained from the bacterial concentrate with those obtained from the strain isolated in culture.

RESULTS 380 samples were analyzed after exclusions. Direct identification showed 93.4% sensitivity and 73.8% specificity, with
moderate agreement (k=0.604) versus culture. E. coli had 98.5% concordance. For antimicrobial susceptibility test, Phoenix M50
performed well with E. coli, meeting Cumitech 31A standards for 13 out of 19 antibiotics. In contrast, only 8 of 19 antibiotics met the
criteria for K. pneumoniae.

CONCLUSIONS The antimicrobial susceptibility method varies depending on the species-antibiotic combination; therefore, specific
studies for each species are crucial. Despite these challenges, the direct method offers significant advantages in diagnostic speed and

emphasize its potential for improving clinical decision-making, though further validation and protocol refinement are needed,

particularly for Gram-positive pathogens.

KEYWORDS Urinary Tract Infections, Mass Spectrometry, Matrix-Assisted Laser Desorption-lonization, Microbial Sensitivity Tests,

Bacteriological Techniques

INTRODUCTION

Urinary tract infections (UTI) are among the most common
infections both in outpatient and hospital settings. Over 80%
of uncomplicated UTI are caused by Escherichia coli (E. coli) [1]. It
is estimated that 40 to 50% of women will develop symptomatic
UTI during their lifetime, and 33% will experience recurrent UTI
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[2]. Urine sediment analysis allows us to quickly confirm or
rule out the presence of UTI. However, bacteriological analysis
via culture can take up to 72 hours and is crucial for optimal
antimicrobial therapy [3]. By using advanced technologies like
MALDI-TOF (Matrix-Assisted Laser Desorption lonization-Time
of Flight) mass spectrometry and automated susceptibility
testing from pre-treated urine sediment, it's possible to identify
pathogens and their susceptibility profiles within 24 hours. This
rapid diagnosis allows for the early administration of targeted
antibiotic treatment and thus facilitates patient recovery. This
study evaluates the performance of direct identification (dID)
and antimicrobial susceptibility testing (AST) of microorganisms
from urine samples using MALDI-TOF and BD Phoenix™
M50 systems, comparing them against conventional culture
methods.
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Identification and susceptibility profile of microorganisms isolated directly from urine

MAIN MESSAGES

« This study addresses the need to reduce the diagnostic time for urinary tract infections using technologies such as matrix-
assisted laser desorption/ionization-time of flight (MALDI-TOF) and the Phoenix™ 50 system.
« Despite advancements in Gram-negative bacteria, the method showed limitations in the identification of Gram-positive

bacteria.

- The main finding was the high accuracy in identifying E. coli and K. pneumoniae, along with a significant improvement in
diagnostic speed, potentially reducing the turnaround time from 72 to 24 hours compared to traditional methods.

METHODS

The samples were obtained from patients admitted to Dr.
Leonardo Guzman Regional Hospital of Antofagasta, a high-
complexity public center located in northern Chile. All urine
samples included in the study corresponded to clean-catch
midstream specimens. Samples were obtained from both
outpatients and hospitalized individuals. The sample size was
determined by the number of available samples during the
study period and the limited resources provided by the grant.
The inclusion of all viable samples was prioritized, although
a more balanced distribution of species, such as a higher
number of Klebsiella pneumoniae isolates, could have strength-
ened the comparative analysis. However, the representativeness
of the analyzed isolates still allows for a reliable evaluation of
the method’s performance for the most prevalent species in
urinary tract infections. No exclusions were made based on
discrepancies between dID and conventional culture identi-
fications (cID), allowing for a comprehensive evaluation of
the method’s performance in real clinical conditions. Addition-
ally, microbial identification and antimicrobial susceptibility
testing were conducted independently using MALDI-TOF and
BD Phoenix™ M50, without prior knowledge of the culture
results, to reduce potential measurement bias and ensure an
objective analysis of the direct method. The two methodolo-
gies were performed in parallel by different personnel. Flow
cytometry analysis was conducted using the Sysmex UF-5000
(Sysmex, Kobe, Japan) to determine bacterial counts. Inclusion
criteria required samples to have bacterial counts exceeding
5.000/pl. This threshold was defined according to the protocol
described by Zboromyrska et al. [4], classified as Gram-positive
or Gram-negative based on cytometry characteristics. Samples
with bacterial counts below this threshold or those containing
mixed bacterial populations were excluded from the study. All
samples also underwent conventional bacteriological culture
for microbiological diagnosis of UTI. Samples were cultured on
chromogenic orientation agar (Valtek diagnostics, Chile) and
incubated at 37°C for 24 hours. Microorganism identification (ID)
was performed using the MALDI Biotyper Sirius System. E. coli
was identified based on chromogenic characteristics. Antimicro-
bial susceptibility testing (AST) was conducted using UNMIC
407 and PMIC 89 cards for Gram-negative and Gram-positive
bacteria, respectively, in the BD Phoenix™ M50 system.

Urine samples were subjected to a differential centrifugation
protocol to concentrate microorganismes. Initial centrifugation at

2.000 g for 1 minute sedimented larger cells and debris. The
supernatant was further centrifuged at 9.000 g for 15 minutes
to concentrate bacteria. The resulting sediment was washed
with distilled water, recentrifuged, and used for both dID and
AST, based on the protocol described by Ferreira et al. [5], with
adjustments according to laboratory conditions.

The bacterial concentrate was suspended and 1 pl was
deposited onto a polished steel plate for MALDI-TOF analysis
following the manufacturer’s instructions. Each sample was
processed duplicate using the MALDI Biotyper Sirius system
(Bruker, Massachusetts, USA), and the highest score or the
well that achieved identification was considered. Identification
scores were classified as follows: =2 for species-level identifi-
cation (high confidence), 1.7 to 1.9 for genus-level identifica-
tion (moderate confidence), and <1.7 as doubtful. If results
yielded scores <1.7, identification was considered valid if the top
three listed microorganisms were of the same species. Control
strains, including E. coli ATCC 25922, were used for quality
control and instrument calibration. AST included only samples
with a single microorganism identified with high confidence.
Samples without valid identification were excluded, and missing
values were not imputed. Non-Staphylococcus and non-Entero-
coccus species were excluded. Control cultures were performed
to verify the purity of the microorganisms subjected to AST.
Samples in which mixed growth or contamination was detected
were excluded from the AST analysis to ensure the accuracy and
reliability of the results. The bacterial suspension was adjus-
ted to 0.5 McFarland and inoculated into BD Phoenix™ M50
panels according to the manufacturer’s instructions. For samples
with lower bacterial densities were processed with a reduced
inoculum (0.20 to 0.30 McFarland), as described by Donay et. al 6
[6].

Identification results from the MALDI-TOF system were
compared with conventional culture results to assess concord-
ance. Samples without culture results were excluded, and
missing values were not imputed. Additionally, urine cultures
showing polymicrobial growth by 24-hour chromogenic agar
culture or direct identification of non-uropathogens were
excluded from the main analysis. Cases involving mixed cultures
and samples with direct identification of two microorganisms
were analyzed separately. Subgroup analyses were conducted to
compare the performance of direct identification and antimicro-
bial susceptibility testing between Gram-negative and Gram-
positive. Samples were classified as follows: true positives (TP)
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when the same microorganism was identified by both dID and
cID methods at the species level; false positives (FP) when
dID identified a microorganism, but the culture was negative
or cID identified a different microorganism at the species
level; false negatives (FN) when cID identified a microorgan-
ism not detected by dID; and true negatives (TN) when no
pathogen was detected by either method. Cohen’s Kappa
coefficient with 95% confidence intervals was calculated to
assess the level of agreement between direct and conventional
identification methods. For a refined subset of data, sensitiv-
ity, specificity, positive predictive value (PPV), and negative
predictive value (NPV) were also calculated to further evaluate
diagnostic accuracy. Additionally, the performance of antimicro-
bial susceptibility testing was evaluated separately for each
antibiotic to determine variations in agreement rates.

Susceptibility testing performance was assessed based on
Cumitech 31A standards, as these were the only species with
an acceptable number of samples, following the standards
established by the American Society for Microbiology (ASM)
in Cumitech 31A [7]. This standard establishes acceptable
performance indicators when there is essential agreement (EA)
and categorical agreement (CA) =90%, while very major error
(VME) rates should be <3%, and major error (ME) rates should
be <3%. For major errors (ME) and minor errors (mE) combined,
the error rate should be <7% for at least 100 strains. To assess
the reproducibility of the direct method, two representative
strains—E. coli and K. pneumoniae—were processed in triplicate.
Identification and susceptibility results were compared across
replicates to evaluate consistency.

The project was reviewed and approved by the Scientific
Ethics Committee of the Antofagasta Health Service (protocol
number 0050/2024). The committee determined that, although
ethical approval was required for the use of clinical samples,
chart review was not necessary, as the study involved verifica-
tion of a laboratory technique without direct interaction with
participants and posed no ethical or legal risks

RESULTS

A total of 473 samples were selected based on the criterion
defined by flow cytometry (see Figure 1), of which 31 samples
with polymicrobial culture, 13 samples without routine culture,
29 samples with direct identification of non-uropathogens, 4
samples with direct identification of two different microorgan-
isms, and 16 samples with cultures containing 2 uropathogens
were excluded. After purification, 380 samples were included in
the concordance analysis: 327 from female patients and 53 from
male patients. Characteristics are described in Table 1.

The contingency table (see Table 2) was constructed to
compare performance indicators globally and by group, for both
Gram-negative and Gram-positive.

The most frequently detected microorganism was E. coli
(261/303) (see Table 3), with a concordance with culture of
98.46%. In four cases where E. coli was initially detected, cultures
were negative; these samples had low bacterial counts (5.454

Table 1. Distribution of patients by sex, age group, and clinical origin.

Variable n (%)

Sex

Male 53 (13.9%)
Female 327 (86.1%)
Age group

Pediatric (<18y) 15 (3.9%)
Adult (18-64y) 173 (45.5%)
Elderly (=65 y) 192 (50.5%)
Origin

Outpatient 289 (76.1%)
Hospitalized 25 (6.6%)
Emergency Unit 66 (17.4%)

Source: Prepared by the authors of this study.

to 9.182 bacteria/pL). The second most frequent microorganism
was K. pneumoniae (28/303), with a concordance rate of 96.42%.
Only one discrepancy at the genus and species level was
observed, in which the culture reported growth of E. coli. In both
cases, identification scores were >2.0. The species C. freundii, P.
aeruginosa, P. mirabilis, C. koseri, and K. variicola showed 100%
concordance, although their low frequency (1 to 3 isolates per
species).

In 3 cases where two microorganisms were detected via dID,
complete concordance with culture was observed in only one. In
the other two, dID failed to identify one of the microorganisms
present. In 13 cases, the culture reported two microorganisms,
while dID identify only one. In all of these, the microorganism
detected by dID matches one of those identified in the culture.

In contrast, species identified by dID in the Gram-positive
group are in Table 4. Concordance with culture was 100%,
except for E. coli, where E. faecalis was identified in culture.
Six false positives by dID were recorded. In five of these cases,
cultures were negative. In the sixth, E. faecalis was identified
instead of E. coli.

There were three cases in which two microorganisms were
detected in culture; however, in two of them, no direct
identification was achieved, and in one, dID detected E. coli,
which was also identified in the culture along with E. faecalis. In
only one sample were two microorganisms detected by dID (E.
faecalis and E. coli), but only E. faecalis was recovered in culture.

The analysis of the results for K. pneumoniae based on
Table 6 reveals variability in concordance and errors in relation
to the criteria. CA and EA show that most antibiotics meet
the acceptance criteria of >90%. However, there are nota-
ble exceptions: cefazolin, cefepime, cefoxitin, meropenem,
nitrofurantoin and piperacillin/tazobactam.

In this study, due to the small number of isolates of other
Gram-negative bacilli, no evaluation was conducted. For the
Gram-positive analyses, there was insufficient evidence to draw
conclusions, as only 11 out of 13 samples with E. faecalis
identification could be analyzed, along [1] E. faecium, and [1]
S. saprophyticus.

To evaluate the reproducibility of the direct method, triplicate
processing of two representative strains—E. coli and Klebsiella
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Figure 1. Flow diagram illustrating the selection and exclusion criteria for urine samples included in the study.
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—>» Double cID (N=16)

Abbreviations: dID, direct identification. cID, conventional culture identifications. GN, gram-negative. GP, gram-positive.

Source: Prepared by the authors of this study,

Table 2. Diagnostic Performance Indicators of the evaluated method.

Group \ Performance Measures TP FP FN TN Sensibility Especificity PPV NPV Po Pe Kappa
Global 316 11 22 31 93.40% 73.80% 96.60%  58.50% 0913 0.781 0.604
Gram-negative 297 6 16 8 94.90% 57.10% 98.00%  33.30% 0.933 0.89 0.389
Gram-positive 19 5 6 23 76.00% 82.10% 79.20%  79.30% 0.792 0.503 0.583

FN: false negative. FP: false positive. NPV: negative predictive value. PPV: positive predictive value. Pe: Expected agreement by chance. Po: Observed
agreement. TN: true negative. TP: true positive.

Source: Prepared by the authors of this study.

Table 3. Results of direct identification of Gram-negative microorganisms compared with culture identification.

Direct ID Using MALDI-TOF

Media score ID

Score (Minimum-

Culture results (n)

Concordance (%)

(Number of samples) Maximum)

E. coli (261) 2.16 1.55-2.43 E. coli (257), negative culture 98,46
(4)

K. pneumoniae (28) 2.18 1.89-2.41 K. pneumoniae (27), E. coli (1) 96,42

E. hormaechei (5) 2.08 1.9-2.16 E. hormaechei (4), E. kobei (1) 80

C. freundii (2) 2.27 2.24-2.31 C. freundii (2) 100

P. aeruginosa (2) 2.00 1.86-2.14 P. aeruginosa (2) 100

P. mirabilis (3) 2.24 1.99-2.55 P. mirabilis (3) 100

C. koseri (1) 2.06 - C. koseri (1) 100

K. variicola [1] 2.32 - K. variicola (1) 100

Not identified (24) - - Gram-negative bacillus (16), Not applicable
negative culture (8)

S. marcescens + E. coli (1) 1.86/1.79 - S. marcescens + P. aeruginosa Not applicable
(1)

P. aeruginosa + E. coli (1) 2.07/21 - P.aeruginosa (1) Not applicable

E. coli + K. pneumoniae (1) 2.08/2.07 - E. coli + K. pneumoniae (1) Not applicable

ID: identification.

Source: Prepared by the authors of this study.
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Table 4. Results of direct identification of Gram-positive microorganisms compared with culture identification results.

Direct ID Using MALDI-TOF Media score ID Score (Minimum -

Culture results Concordance (%)

(Number of samples) Maximum)

E. faecalis (13) 1.93 1.35-2.20 E. faecalis (13) 100

St. agalactiae (4) 1.86 1.77-1.95 St. agalactiae (4) 100

E. faecium (2) 2.21 2.21 E. faecium [1], negative 50
culture (1)

S. saprophyticus (1) 1.83 1.83 S. saprophyticus (1) 100

E. coli (2) 2.02 1.93-2.20 E. faecalis (1), negative 0
culture (1)

K. pneumoniae (2) 1.9 Negative culture (2) 0

1.79-1.97
Not identified (39) - -

Negative culture (23), E.
faecalis (3), E. faecium (2),
S. saprophyticus (2),

Not applicable

ID: identification.

Only E. coli and K. pneumoniae were selected for antimicrobial suceptibility testing analysis because of their high prevalence. The results of the
evaluation for E. coli (see Table 5) indicate that most antibiotics meet the required standards. However, five antibiotics do not meet all criteria. Ampicillin
and ceftriaxone fail to meet the ME criteria with a rate of 3.4%. Ertapenem does not meet the CA (87.7%), EA (87.7%), and ME (9.6%) criteria, all below
the required 90%, indicating issues with categorical and essential agreement. Meropenem meets CA (94.9%) and EA (91.5%) but exceeds the ME limit
with 5.2%, which is above the acceptable 3%, and finally, piperacillin/tazobactam exceeds the minor error limit (13%).

Source: Prepared by the authors of this study.

Table 5. Results of antimicrobial suceptibility testing compliance for E. coli according to Cumitech 31A criteria.

E. coli Total isolates CA (=290%) EA (=90%) mE (<10%) ME (<3%) mE + ME (<7%) VME (<3%)
Amikacin 234 99.6 99.6 0 04 0.4 0
Amoxicillin-Clavulanic acid 219 92.2 98.6 7.3 0.5 7.8 0
Ampicilin 234 94.4 94.9 0.9 34 43 1.3
Cefazolin 234 94.4 99.1 5.1 0.4 5.5 0
Cefepime 232 94.4 95.7 26 3 5.6 0
Cefoxitin 234 95.3 97.9 3 1.7 4.7 0
Ceftazidime 234 97 98.7 1.7 1.3 3 0
Ceftriaxone 234 96.6 96.6 0 34 34 0
Cefuroxime 215 97.2 98.6 1.4 1.4 2.8 0
Ciprofloxacin 233 95.7 99.1 3.9 0 3.9 0.4
Ertapenem 228 87.7 87.7 0.9 9.6 10.5 1.8
Gentamicin 234 98.7 99.6 0.9 0 0.9 0.4
Imipenem 234 94.9 91.5 3.8 0.9 4.7 0.4
Levofloxacin 231 = 99.1 0.9 0 0.9 0
Meropenem 232 92.2 92.2 2.2 5.2 74 0.4
Nitrofurantoin 217 99.1 99.1 0 0.5 0.5 0.5
Norfloxacin 215 98.1 99.1 0.9 0 0.9 0.9
Piperacillin-Tazobactam 234 97.9 99.1 13 0.9 13.9 0
Tetracycline 215 98.1 98.1 0.5 0.9 1.4 0.5
Trimethoprim-Sulfamethoxazole 234 95.7 95.7 0 1.7 1.7 2.6

Categorical agreement (CA), essential agreement (EA), minor errors (mE), major errors (ME), and very major errors (VME).

Source: Prepared by the authors of this study.

pneumoniae—was performed. MALDI-TOF analyses consistently
identified both species across replicates, achieving high-
confidence scores (=2.0) with minimal variability (mean score
2.30; range 2.28-2.35). AST demonstrated an EA of 100% and a
CA of 99.2% across replicates. Minor variations of one dilution
step in MIC values for cefoxitin and imipenem led to categorical
discrepancies. These results indicate high intra-assay reproduci-
bility for both direct microbial identification and susceptibility
profiling under the evaluated conditions. No major errors (ME),
very major errors (VME), or minor errors (mE) were observed
across the triplicate AST evaluations.

DISCUSSION

The results demonstrate an overall favorable performance
of the dID method applied to urine samples. This method
detects most true positive cases, making it a useful tool for
initial screening of UTI, especially in the Gram-negative bacteria
group, where direct method demonstrated high sensitivity and
high PPV. These findings are consistent with previous studies
evaluating urine and blood cultures using MALDI-TOF MS.
Ferreira et al. [5] demonstrated that direct identification from
urine concentrates achieves high concordance with conven-
tional culture methods, particularly for Gram-negative bacilli.
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Table 6. Results of antimicrobial suceptibility testing compliance for K. pneumoniae according to Cumitech 31A criteria.

K. pneumoniae Total isolates CA (=90%) EA (=90%) mE(<10%) ME (<3%) mE + ME (£7%) VME (<3%)
Amikacin 26 100 100 0 0 0 0
Amoxicillin-Clavulanic acid 21 95.2 95.2 438 0 48 0
Ampicilin 26 100 100 0 0 0 0
Cefazolin 26 88.5 96.2 11.5 0 11.5 0
Cefepime 26 96.2 96.2 0 3.8 3.8 0
Cefoxitin 26 84.6 100 11.5 3.8 15.3 0
Ceftazidime 26 100 100 0 0 0 0
Ceftriaxone 26 100 100 0 0 0 0
Cefuroxime 22 100 100 0 0 0 0
Ciprofloxacin 26 92.3 100 7.7 0 7.7 0
Ertapenem 24 95.8 95.8 0 4.2 4.2 0
Gentamicin 26 96.2 96.2 0 3.8 3.8 0
Imipenem 25 96 92 0 4 4 0
Levofloxacin 26 - 100 0 0 0 0
Meropenem 26 88.5 88.5 3.8 7.7 1.5 0
Nitrofurantoin 21 85.7 100 9.5 0 9.5 438
Norfloxacin 22 100 100 0 0 0 0
Piperacillin-Tazobactam 26 88.5 923 3.8 38 7.6 38
Tetracycline 21 95.2 95.2 0 0 0 4.8
Trimethoprim-Sulfamethoxazole 26 96.2 100 0 0 0 3.8

Categorical agreement (CA), essential agreement (EA), minor errors (mE), major errors (ME), and very major errors (VME).

Source: Prepared by the authors of this study.

E. coli was the predominant microorganism, showing 98.46%
concordance with the culture. Similarly, Klebsiella pneumoniae
reaching 96% concordance. When identifications were analyzed
by bacterial group, a particularly robust performance was
observed in Gram-negative bacilli. These findings are consis-
tent with previous studies by Loonen et al. [8] and Clerc O et
al. [9], which report better performance of MALDI-TOF direct
identification for Gram-negative bacteria from blood cultures,
attributed to their more permeable cell walls and greater
protein release after initial sample treatment. The specificity
indicates that a considerable proportion of true negatives was
also correctly identified. However, discordance was observed
in 12 cases. Most of these corresponded to negative cultures,
where the bacterial counts measured by flow cytometry did
not exceed 12.000 bacteria/pL for both groups. This suggests
that these samples may fall below the detection threshold
of conventional culture, or outside the analytical criterion,
which only considers counts above 1x10* in midstream urine
samples with abnormal sediment. Additionally, in 3 out of 11
discordant cases, discrepancies were identified at the genus
or species level. This indicates that although the technique
is effective in detecting bacteria, it may have limitations in
achieving precise taxonomic resolution. This does not compro-
mise its overall diagnostic value but emphasizes the need for
confirmatory testing to establish the etiologic agent in clinically
relevant cases. However, the NPV was moderate, suggesting
that negative results should be interpreted cautiously and
confirmed. The global Cohen'’s kappa index indicating substan-
tial agreement. It is important to consider that this was a
conditioned sample, as most included cases were positive due
to prior selection based on bacteria counts. Thus, the observed
imbalance is not a design bias but an expected characteristic of

the study. In this context, the kappa value may appear low—not
due to poor agreement between methods, but because of the
high expected agreement by chance caused by the intentional
imbalance. In contrast, the high observed agreement confirms
that the methods agreed in most cases.

Flow cytometry bacterial counts in the Gram-negative group
showed no significant differences between TP and FN, with
both groups ranging from 5000 to 999 999.9 bacteria/pL.
This suggests that bacterial count alone is not a predictor of
successful direct identification, and that other sample com-
ponents—unassessed in this study—may interfere with the
process. Bacterial count also did not correlate with higher
identification scores.

The Gram-positive group showed lower sensitivity, indicating
limitations in detecting true positives, but higher specificity,
making it more reliable for identifying negative cultures or
non-uropathogenic bacteria. This is supported by an accepta-
ble NPV. The kappa coefficient indicates moderate agreement,
while the Po, along with a much lower Pe, suggests that the
method contributes diagnostic value beyond chance, and is
less affected by sample imbalance compared to the Gram-neg-
ative group. This difference can be attributed to the exclusion
of many samples excluded in which the direct identification
revealed non-uropathogenic organisms. Among the 67 samples
analyzed, only 19 (35.9%) were successfully identified by
MALDI-TOF. This low identification rate is mainly attributed to
technical challenges related to the cell wall structure, which
impairs the generation of suitable spectral profiles without
additional processing—as previously noted by Clark et al. [10].
However, 30 samples were not identified directly. Nonetheless,
true positives also ranged from 5000 to 999 999.9 bacteria/pL.
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Importantly, in the Gram-positive group, there were false
positives in which the direct method detected Gram-negative
organisms, despite flow cytometry indicating the presence
of Gram-positive bacteria. We consider that these detections
should be disregarded and verified by culture. In contrast,
false positives in the Gram-negative group (n=6) did not show
misclassification by Gram stain, but rather taxonomic errors or
negative cultures—Ilikely explained by low bacterial counts (<10
000 bacteria/pL) measured by flow cytometry.

A limitation of this study is the uncertain clinical utility of
direct MALDI-TOF MS identification in suspected polymicrobial
urinary infections. Although rapid, the method is less effective
with multiple uropathogens, as it targets isolated organisms. In
such cases, 24-hour chromogenic agar culture can complement
by confirming or detecting additional pathogens.

The analysis of the results obtained in determining AST
reveals both advantages and significant limitations regarding
the accuracy of the method in relation to the criteria established
by Cumitech 31A. One of the main benefits of these systems
is the speed at which susceptibility results can be obtained,
allowing for earlier clinical intervention compared to traditional
culture methods. However, the reliability of these methods in
all contexts is questionable, as several key antibiotics do not
meet the strict criteria, requiring more evidence to ensure
the reliability of these results. In the case of E. coli, a total
of 13 were accepted under the criteria. These results under-
score the precision of the method for certain antibiotics, while
also highlighting its limitations for others, which may impact
the clinical management of E. coli infections. K. pneumoniae,
despite not having a significant number of samples, 8 of the
19 antibiotics in the panel met the acceptance criteria. More
errors were observed in K. pneumoniae than in E. coli, with
some antibiotics exceeding the maximum threshold for VME
(false susceptible). The possibility of obtaining falsely suscepti-
ble results emphasizes the need for continuous validation of
these systems in various clinical contexts. Falsely susceptible
results can lead to inappropriate antimicrobial therapy, which
can negatively impact patient outcomes [11]. It is noteworthy
that certain antibiotics accepted for E. coli were not accepted
for K. pneumoniae; these findings suggest that the effectiveness
this method may vary between different species. It is impor-
tant to note that the low number of samples evaluated limits
the robustness of these conclusions. Additional studies with
a larger sample size are required. The evidence obtained for
Gram-positive bacteria suggests that there is a need to refine or
redefine the criteria for applying this methodology in biologi-
cal samples. Furthermore, direct identification using MALDI-TOF,
combined with susceptibility assessment by BD Phoenix™ M50,
offers the advantage of significantly accelerating diagnostic
time compared to traditional culture methods. Additionally,
the reproducibility analysis conducted in this study provides
a preliminary indication of the method’s stability. Despite the
need for further validation, the implementation of this direct
method could significantly improve patient management by

enabling earlier targeted antimicrobial therapy and optimizing
the use of healthcare resources.
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Araya Orellana et al.

Identificacion y perfil de susceptibilidad de microorganismos
aislados directamente de orina en un estudio transversal
usando espectrometria de masas por desorcidon/ionizacion laser
asistida por matriz con tiempo de vuelo y Phoenix M50

RESUMEN

INTRODUCCION Este estudio evalua la eficacia de la tecnologia de ionizacién por desorcién laser asistida por matriz en tiempo de
vuelo y del sistema Phoenix™ M50 para la identificacién bacteriana y la realizacién de pruebas de susceptibilidad antimicrobiana a
partir de concentrado bacteriano obtenido de muestras de orina, reduciendo el tiempo de diagnéstico a 24 horas en comparacién
con las 72 horas tradicionales en un hospital publico de Antofagasta, Chile.

METODOS Mediante centrifugacién diferencial se obtiene un concentrado bacteriano directamente de la orina, permitiendo la
preparacion de un estandar McFarland para la identificacién y estudios de susceptibilidad. Se compararon los resultados de
identificacion y concentracion minima inhibitoria obtenidos a partir del concentrado bacteriano con los obtenidos a partir de la
cepa aislada en cultivo.

RESULTADOS Se analizaron 380 muestras tras exclusiones. La identificaciéon directa mostré una sensibilidad del 93,4% y una
especificidad del 73,8%, con una concordancia moderada (k=0604) frente al cultivo. E. coli tuvo una concordancia del 98,5%. En
cuanto a la prueba de susceptibilidad antimicrobiana, Phoenix M50 obtuvo buenos resultados con E. coli, cumpliendo las normas
Cumitech 31A para 13 de 19 antibidticos. En cambio, sélo 8 de 19 antibidticos cumplieron los criterios para K. pneumoniae.
CONCLUSIONES El método de susceptibilidad antimicrobiana varia en funcién de la combinacion especie-antibiético, por lo que es
crucial realizar estudios especificos para cada especie. A pesar de estas dificultades, el método directo ofrece ventajas significativas en
cuanto a la rapidez del diagnéstico y pone de relieve su potencial para mejorar la toma de decisiones clinicas, aunque es necesario
seguir validandolo y perfeccionando el protocolo, sobre todo en el caso de los patégenos grampositivos.
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