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Abstract

Purpose
To evaluate the diagnostic performance and clinical utility of the BIOFIRE® Joint Infection multiplex PCR
panel compared to conventional culture and 16S rRNA sequencing for the diagnosis of acute
osteoarticular infections (OAI) in a Latin American setting.

Methods
A prospective study was conducted between August 2022 and January 2024 at two tertiary hospitals in
Santiago, Chile, involving a dual cohort of 124 adults and 32 children. A total of 156 samples (synovial
fluid and osteoarticular tissue) were analyzed. JI panel's performance was compared against a
Composite Reference Standard (CRS) consisting of standard-of-care culture and universal 16S rRNA
PCR with sequencing.

Results
Staphylococcus aureus was the predominant pathogen identified in both cohorts (49.3% by culture vs.
46.8% by JI). For all on-panel microorganisms, the JI panel demonstrated an overall sensitivity of 90.9%
(95% CI: 81.3–96.6%) and a negative predictive value (NPV) of 92.4% (95% CI: 84.2–97.2%). In the
pediatric population, the panel achieved a specificity of 95.2% and an NPV of 95.2%. Notably, the JI panel
maintained high performance in 20.5% of patients with prior antibiotic exposure and successfully
identified polymicrobial infections that were missed or underreported by traditional cultures.

Conclusions
The JI panel is a rapid, highly accurate tool for the microbiological documentation of OAIs in real-world
clinical settings in Latin America. Its high NPV and rapid turnaround time (65 minutes) support its
integration into diagnostic stewardship algorithms to optimize early and optimal antimicrobial therapy,
particularly in pediatric cases and patients with suspected fastidious or culture-negative infections.

INTRODUCTION
Osteoarticular infections are common across all age groups. In adults, they are primarily associated with
prosthetic joints, whereas in children, they predominantly affect native bone and joints. Staphylococcus
aureus is the main etiologic agent in both populations (1).

Standard microbial culture remains the gold standard for diagnosing osteoarticular diseases. However,
this method frequently lacks sensitivity, with a reported yield ranging from 35% to 78% (2)(3).
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Furthermore, culture is a time-consuming process dependent on bacterial proliferation, which, in
osteoarticular samples, often requires more than 72 hours for definitive results. This lack of sensitivity
and the resulting diagnostic delay compromise timely, targeted antimicrobial therapy and stewardship.
To overcome these limitations, various molecular diagnostic methods have been developed to improve
microbial identification in osteoarticular samples, though many remain expensive or have suboptimal
turnaround times.

Among these technologies, the BIOFIRE® Joint Infection (JI) panel performs automated nucleic acid
extraction and multiplex polymerase chain reaction (PCR) in a closed system with a turnaround time
(TAT) of 65 minutes, with a limit of detection for bacteria and yeast ranged from 100 − 10,000 CFU/mL
(4). It simultaneously detects 15 Gram-positive pathogens (including 7 anaerobes), 14 Gram-negative
pathogens (including 1 anaerobe), yeasts (Candida spp. and Candida albicans), and 8 antimicrobial
resistance genes (Table S1 in Supplementary Material).

Initial validation studies have demonstrated high diagnostic accuracy for this platform. Kokenda et al.
reported a positive predictive value (PPV) of 89.7% and a negative predictive value (NPV) of 99.7%
across 201 synovial fluid samples (5). Similarly, Schoenmakers et al. published an overall sensitivity of
100%, with an 83% sensitivity specifically in patients with clinical suspicion of native septic arthritis (n = 
45) and Esteban et al. showed in 1,544 samples a sensitivity of 90.9% and a positive percent agreement
of 100% for antimicrobial resistance genes, a specificity of 98.5% and a negative percent agreement of
95.7% for antimicrobial resistance genes (6)(7). Furthermore, Gaillard et al. showed a PPV of 100% and
an NPV of 82.6% in 307 specimens (8).

Recent literature on the JI panel, including a comprehensive meta-analysis of multiplex PCR (mPCR)
platforms in joint infections, reported a high pooled specificity of 96.2% and a diagnostic odds ratio of
42.1, although the overall pooled sensitivity was moderate at 62.2%(9)(10). However, when assessing
the specific performance of the JI panel for its targeted (on-panel) microorganisms, studies have
demonstrated an excellent diagnostic yield (10)(11). In synovial fluid samples, the panel exhibits clinical
sensitivities of 90.9% to 91% and specificities of 98.5% to 100% for on-panel pathogens (10)(11). Despite
these strong diagnostic metrics, the assay's overall clinical sensitivity can be compromised by the
absence of frequent off-panel pathogens, such as Staphylococcus epidermidis and Cutibacterium acnes
in adults (1)(8)(9)(11)(12)(7)(13), and Neisseria meningitidis in children (14)(15), which must be
considered during clinical interpretation.

Driven by the limitations in sensitivity and the prolonged turnaround time of conventional culture, the
FDA approved the JI panel for clinical use in May 2022. To date, however, there are few published data
evaluating its clinical utility in Latin America (16). Therefore, the primary objective of this study was to
evaluate the diagnostic performance of the JI panel joint infections in comparison with conventional
culture results and 16S rRNA followed by sequencing. Additionally, the TAT of the JI panel was compared
to that of culture in both pediatric and adult populations across two tertiary hospitals in Santiago, Chile.
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MATERIALS AND METHOD
This prospective study was conducted from August 29th, 2022, to January 1st, 2024, at two tertiary
healthcare centers in the northern metropolitan area of Santiago, Chile: the Hospital de Niños Roberto
del Río (HRR), a specialized pediatric center, and the Hospital San José (HSJ), an adult general hospital.
Both institutions are categorized by the Chilean Ministry of Health as high-complexity and high-
resolution tertiary-care hospitals.

At the time of the study, HRR was a 200-bed public pediatric facility that served as a national referral
center for children with complex medical conditions. HSJ is the sole public general hospital for adults in
this metropolitan zone, operating with 590 beds and serving an assigned catchment population of
approximately 600,000 adults.

Based on the hypothesis that the JI panel provides superior diagnostic yield compared to conventional
culture, and utilizing the performance metrics described by Kokenda et al. (5), a target sample size of
150 specimens was estimated. Inclusion criteria comprised: (i) clinical suspicion of acute osteoarticular
infection; (ii) consultation at a participating center; (iii) collection of synovial fluid or osteoarticular tissue
for microbiological analysis; and (iv) written informed consent provided by the patients or their legal
guardians. Specimens with insufficient sample volume for complete processing were excluded. The
samples were collected in the operating room based on the clinical judgment of the attending
orthopedist

Tissue samples were homogenized in 2 mL of sterile 0.9% saline solution before testing. Of note, while
the JI panel is not regulatory-approved for tissue specimens, this off-label evaluation was conducted to
explore its diagnostic utility in this specific sample matrix. Additionally, an aliquot was sent to TAAG
Genetics (Santiago, Chile) for microbial identification. Briefly, the workflow consisted of enriching the
samples for eukaryotic DNA, followed by amplification using a multiplex PCR kit targeting short
microbial DNA fragments. This kit utilizes primers directed against conserved regions of both the
bacterial 16S rRNA and rpoB genes. The resulting amplicons were sequenced on an Oxford Nanopore
platform. Finally, taxonomic assignment and data analysis were performed using a proprietary
bioinformatics platform based on sequence similarity against curated reference databases.

To evaluate the diagnostic performance of the JI panel, a composite reference standard (CRS) was
defined, which included conventional bacterial culture and universal 16S rRNA PCR followed by
sequencing. The JI result was recorded as positive or negative for microorganism identification,
consistent with the CRS classification. Patient recruitment commenced upon receipt of synovial fluid or
osteoarticular tissue samples at the participating centers' laboratories. These samples were processed
according to local laboratory protocols using standard-of-care microbiology based on culture. The
remaining aliquot was utilized for JI testing after obtaining informed consent. Additionally, an aliquot
was sent to TAAG Genetics labs (Santiago, Chile) for microbial identification. Briefly, the workflow
consisted of enriching the samples for eukaryotic DNA, followed by amplification using a multiplex PCR
kit targeting short microbial DNA fragments. This kit utilizes primers directed against conserved regions
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of both the bacterial 16S rRNA and rpoB genes. The resulting amplicons were sequenced on an Oxford
Nanopore platform. Finally, taxonomic assignment and data analysis were performed using a proprietary
bioinformatics platform based on sequence similarity against curated reference databases.

Descriptive statistics were used to report the baseline demographic and clinical characteristics of the
patients, the microbiological results, and the overall diagnostic performance of the study. Continuous
variables were expressed as medians and interquartile ranges (IQRs) owing to their non-normal
distribution. Absolute and relative frequencies were calculated for categorical variables. To evaluate the
diagnostic performance of the JI panel relative to the reference standard (culture combined with 16S
rRNA sequencing), 2×2 contingency tables were constructed. Sensitivity, specificity, positive predictive
value (PPV), and negative predictive value (NPV) were calculated along with their corresponding 95%
confidence intervals (CIs). Statistical analyses were performed using Stata version 17 software
(StataCorp, College Park, TX, USA).

The study was conducted in accordance with the ethical principles of the Declaration of Helsinki. The
study protocol was approved by the hospital administrations and the Scientific Ethics Committee of the
Northern Metropolitan Health Service (Approval No. 020/2022). Written informed consent was obtained
from all participants or their parents/legal guardians prior to participation.

RESULTS
During the study period, a total of 156 osteoarticular samples were obtained across both participating
hospitals, comprising 124 (79.5%) specimens from adult patients at Hospital San José (HSJ) and 32
(20.5%) from pediatric patients at Hospital de Niños Roberto del Río (HRR). A predominance of male
patients was observed in both cohorts, accounting for 68.5% (85/124) of adults and 56.3% (18/32) of
children, which represented 66.0% (103/156) of the overall study population. The median age was 47.2
years (range: 16.3–88.1) in the adult group and 5.8 years (range: 0.2–16.2) in the pediatric group.
Regarding patient nationality, the majority of the overall population was Chilean (78.2), followed by
foreign nationals from other Latin American and Caribbean countries (8.3% total; including 4.5%
Venezuelan, 1.9% Peruvian, 1.3% Colombian, and 0.6% Haitian), while sociodemographic data were
missing for 13.4% of the cases. Notably, baseline comorbidities were substantially more frequent in the
adult population than in the pediatric cohort, being present in 51.6% (64/124) and 25.0% (8/32) of
patients, respectively (Table 1).
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Table 1
Sociodemographic characteristics of patients.

Sex, n (%) HSJ

(n = 124)

HRR

(n = 32)

Overall

(n = 156)

     

Male 85 (68.5) 18 (56.3) 103 (66.0)

Female 25 (20.2) 14 (43.7) 39 (25.0)

Missing data 14 (11.3) - 14 (9.0)

Age (years), P50 (min-max) 47.2 (16.3–88.1) 5.8 (0.2–16.2) 40.3 (0.2–88.1)

Patient nationality, n (%)      

Chilean 94 (75.8) 28 (87.5) 122 (78.2)

Venezuelan 5 (4.0) 2 (6.3) 7 (4.5)

Peruvian 3 (2.4) - 3 (1.9)

Colombian 1 (0.8) 1 (3.1) 2 (1.3)

Haitian - 1 (3.1) 1 (0.6)

Missing data 21 (16.9) - 21 (13.4)

Parental nationality, n (%)      

Both Chilean 1 (0.8) 24 (74.0) 25 (16.0)

Both foreign - 7 (21.9) 7 (4.5)

One foreign - 1 (3.1) 3 (1.9)

Missing data 123 (99.2) - 123 (78.8)

Comorbidities, n (%)      

Yes 64 (51.6) 8 (25.0) 72 (46.2)

No 32 (25.8) 24 (75.0) 56 (35.9)

Unknown 28 (22.6) - 28 (17.9)

SSMN: Servicio de Salud Metropolitano Norte

Regarding the clinical presentation upon admission, pain, localized swelling, and functional impairment
were the predominant symptoms across both study cohorts, with pediatric patients generally displaying
a higher symptom burden than adults (Fig. 1; individual data points are detailed in Table S2 of the
Supplementary Material). A striking difference was observed in the prevalence of fever: 62.5% of

Page 7/18



pediatric patients versus 9.7% of adult patients. Localized pain was present in 96.9% of children and
68.6% of adults. In contrast, localized swelling was recorded slightly more often in adults (58.1%) than in
children (50.0%). Functional impairment was highly prevalent in both groups, affecting 71.9% of pediatric
cases and 56.5% of adult cases. Furthermore, a history of trauma was reported by 37.9% of adults and
28.1% of children, while pus at the infection site was clinically evident in 24.2% of the adult cohort versus
9.4% of the pediatric cohort. Finally, joint effusion was notably rare in adults, observed in only 0.8%
(1/124) of cases, compared with 12.5% (4/32) in the pediatric population (Fig. 1).

Table 2 details the clinical reasons for consultation and variables associated with the hospitalization
course. In the adult cohort, the primary reasons for consultation were pain or discomfort at the
anatomical site (29.0%), postoperative complications (20.9%), and accidents (19.4%). These were
followed by a suspicion of osteoarthritis (OA) (12.9%) and the presence of a symptomatic prosthesis
(8.1%). Conversely, among pediatric patients, the most frequent reasons for seeking medical care were
pain or discomfort at the anatomical site (37.5%), followed equally by a suspicion of OA (21.9%) and
general symptoms such as fever (21.9%), while accidents accounted for 18.7% of the cases.
Hospitalization was required for most of the study population (80.8%, 126/156), with a significantly
higher rate in children (100.0%) than in adults (75.8%). For hospitalized patients, the overall median
length of hospital stay was 15 days (range: 1–99). Notably, adult patients experienced substantially
longer hospitalizations, with a median of 17.5 days (range: 1–94), compared with 6.5 days (range: 2–99)
in the pediatric group. Admission to the intensive care unit (ICU) was infrequent, occurring in only 7.1%
(11/156) of the total sample (6.5% of adults and 9.4% of children). Among those requiring critical care,
the median ICU length of stay was 12 days (range: 1–99), with 15 days (range: 1–99) for adults and 11
days (range: 6–23) for children. Finally, clinical complications during the course of care were reported in
7.1% (11/156) of the overall population, all of which were strictly restricted to adult patients (8.9%)
(Table 2).
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Table 2
Reasons for consultation and variables related to hospitalization.

Reason for consultation, n (%) HSJ

(n = 124)

HRR

(n = 32)

Overall

(n = 156)

     

Pain or discomfort at anatomical site 36 (29.0) 12 (37.5) 48 (30.7)

Accident 24 (19.4) 6 (18.7) 30 (19.2)

Postoperative complication 26 (20.9) - 26 (16.7)

Suspicion of OM 16 (12.9) 7 (21.9) 23 (14.7)

General symptoms (e.g., fever) 8 (6.5) 7 (21.9) 15 (9.6)

Symptomatic prosthesis 10 (8.1) - 10 (6.4)

Elective surgery 2 (1.6) - 2 (1.3)

Follow-up or consultation 2 (1.6) - 2 (1.3)

Previous antibiotic use, n (%) 26 (20.9) 6 (18.7) 32 (20.5)

Hospitalization, n (%)      

Yes 94 (75.8) 32 (100.0) 126 (80.8)

No 6 (4.8) - 6 (3.8)

Missing data 24 (19.4) - 24 (15.4)

Hospitalization days, P50 (min-max)1 17.5 (1–94) 6.5 (2–99) 15 (1–99)

ICU, n (%)      

Yes 8 (6.5) 3 (9.4) 11 (7.1)

No 86 (69.4) 29 (90.6) 115 (73.7)

Missing data 30 (24.1) - 30 (10.2)

ICU days, P50 (min-max)2 15 (1–99) 11 (6–23) 12 (1–99)

Complications, n (%)      

Yes 11 (8.9) - 11 (7.1)

No 86 (69.3) 32 (100.0) 118 (75.6)

Missing data 27 (21.8) - 27 (17.3)

1 based on hospitalized patients; 2 based on patients admitted to the ICU; OM: Osteomyelitis
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Regarding overall diagnostic yield, no statistically significant difference was observed between
conventional culture and the JI panel (Fig. 2; detailed statistical comparisons and comprehensive
species-level breakdowns are available in Supplementary Tables S3-S5). More than half of the
specimens yielded negative results by both methods (54.5% for culture and 50.6% for JI), while a
statistically similar proportion of positive results was detected (45.5% vs. 49.4%, respectively; p = 0.490).
When evaluating the distribution of specific microbial groups among the positive isolates, the pathogen
profiles remained highly consistent across both diagnostic modalities, with no significant differences in
any category (Table S3). Staphylococcus aureus was the predominant pathogen identified by both culture
and the JI panel (49.3% vs. 46.8%, respectively; p = 0.869), followed by other Gram-positive cocci (OGPC;
23.9% vs. 26.0%; p = 0.850), and enterobacterial species (16.9% vs. 11.7%; p = 0.480). Anaerobes and
other less frequent pathogens accounted for the remaining isolates, with a statistically uniform
distribution across both testing methods (Fig. 2). In the pediatric cohort none Kingella kingae
identification.

The diagnostic performance metrics of the JI panel compared with the composite reference standard
are summarized in Table 3. For the detection of all on-panel microorganisms, the assay demonstrated an
overall sensitivity of 90.9% (95% CI: 81.3–96.6%) and a specificity of 81.1% (95% CI: 71.5–88.6%). The
overall positive predictive value (PPV) and negative predictive value (NPV) were 77.9% (95% CI: 67.0–
86.6%) and 92.4% (95% CI: 84.2–97.2%), respectively. When stratified by patient population, the panel
displayed a highly consistent sensitivity of 90.9% across both cohorts. In the pediatric group (HRR), the
panel achieved a specificity of 95.2% (95% CI: 76.2–99.9%), a PPV of 90.9% (95% CI: 58.7–99.8%), and
an NPV of 95.2% (95% CI: 76.2–99.9%). For the adult cohort (HSJ), the specificity was 76.8% (95% CI:
65.1–86.1%), with a PPV of 75.8% (95% CI: 63.6–85.5%) and an NPV of 91.4% (95% CI: 81.0–97.1%). For
Staphylococcus aureus, the most frequently isolated pathogen in this study, the JI panel demonstrated an
overall sensitivity and specificity of 81.6% (95% CI: 65.7–92.3% for both metrics), coupled with a high
PPV of 96.9% (95% CI: 83.8–99.9%) and an NPV of 79.4% (95% CI: 62.1–91.3%). In the adult group (HSJ),
the performance for S. aureus remained robust, yielding a sensitivity of 80.6% (95% CI: 62.5–92.5%), a
specificity of 95.8% (95% CI: 78.9–99.9%), and a PPV of 96.2% (95% CI: 80.4–99.9%). In the pediatric
population (HRR), the panel reached a sensitivity of 85.7% (95% CI: 42.1–99.6%), while both specificity
and PPV achieved 100.0%. Diagnostic performance metrics for less frequent targeted pathogens are
detailed in Supplementary Table S5. Notably, the panel demonstrated flawless diagnostic accuracy for
Escherichia coli and Enterococcus faecalis, achieving 100.0% sensitivity and 100.0% specificity for both
pathogens. For Streptococcus spp., the overall clinical sensitivity was 83.3% (95% CI: 35.9–99.6%) and
the specificity was 91.7% (95% CI: 81.6–97.2%). The unidentified streptococcal species by JI were
Streptococcus constellatus, Streptococcus anginosus, Streptococcus pneumoniae, Streptococcus
dysgalactiae, and Streptococcus gallolyticus. (Table S4). In Table 3, it shows the performance of JI versus
the Gold Standard.
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Table 3
Diagnostic performance of BFJI versus the Gold Standard.

  n TP/FN TN/FP Se

(95% CI)

Sp

(95% CI)

PPV

(95% CI)

NPV

(95% CI)

All BFJI microorganisms          

Overall 156 60/6 73/17 90.9

(81.3–
96.6)

81.1

(71.5–
88.6)

77.9

(67.0-
86.6)

92.4

(84.2–
97.2)

HSJ 124 50/5 53/16 90.9

(80.0–
97.0)

76.8

(65.1–
86.1)

75.8

(63.6–
85.5)

91.4

(81.0-
97.1)

HRR 32 10/1 20/1 90.9

(58.7–
99.8)

95.2

(76.2–
99.9)

90.9

(58.7–
99.8)

95.2

(76.2–
99.9)

Staphylococcus
aureus

           

Overall 66 31/7 27/1 81.6

(65.7–
92.3)

81.6

(65.7–
92.3)

96.9

(83.8–
99.9)

79.4

(62.1–
91.3)

HSJ 55 25/6 23/1 80.6

(62.5–
92.5)

95.8

(78.9–
99.9)

96.2

(80.4–
99.9)

79.3

(60.3–
92.0)

HRR 11 6/1 4/0 85.7

(42.1–
99.6)

100.0

(39.8–
100.0)

100.0

(54.1–
100.0)

80.0

(28.4–
99.5)

TP: True Positive; FP: False Positive; TN: True Negative; FN: False Negative; Se: Sensitivity; Sp:
Specificity; PPV: Positive Predictive Value; NPV: Negative Predictive Value

DISCUSSION
To our knowledge, this study represents the first clinical evaluation and the largest series to date of the
JI panel in Latin America, uniquely assessing its real-world performance across a dual cohort of adult
and pediatric patients with acute osteoarticular infections. The overall performance of the JI panel was
90.9% clinical sensitivity and 92.4% NPV when evaluated against the composite reference standard.
Interestingly, the pooled sensitivity of mPCR platforms for joint infections has been traditionally reported
as moderate; a recent milestone meta-analysis by Olearo et al. reported a pooled mPCR sensitivity of
only 62.2% (9), which closely aligns with the overall sensitivities of 56% to 58% observed by Azad et al.
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and Miamidian et al. in large periprosthetic joint infection (PJI) testing cohorts (11)(17). The significantly
higher sensitivity achieved in our series (90.9%) can be explained clinically by the epidemiological
characteristics of our sample. While standard PJI cohorts are heavily compromised by off-panel
pathogens such as Staphylococcus epidermidis or Cutibacterium acnes, our population included a
substantial proportion of native acute infections and pediatric patients in whom Staphylococcus aureus
and other targeted on-panel streptococci were predominant. When targeted pathogens are present, the
analytical performance of the JI system is robust, matching the on-panel sensitivities of 90.5% to 100%
documented in recent international literature (12)(7)(17)(18)(19).

A major strength of our findings lies in the stratification by age groups, which is often missing in
molecular diagnostic trials for bone and joint infections. In the pediatric cohort, the panel achieved
robust sensitivity of 90.9%, along with high specificity (95.2%) and NPV (95.2%). This mirrors the clinical
observations of Schoenmakers et al., who demonstrated that the clinical benefit of the JI panel is
maximized in native septic arthritis—yielding a sensitivity of 83.3%—whereas its utility drops drastically
to 30.0% in early post-operative infections due to the predominance of skin contaminants not covered by
the syndromic menu (6). In pediatric acute hematogenous osteomyelitis and septic arthritis, where
sample volumes are often highly restricted and fastidious pathogens like Kingella kingae are common, a
sample volume of just 200 µL yielding an accurate microbiological diagnosis within approximately one
hour represents a paradigm shift in pediatrics. Surprisingly, unlike other studies (16)(20)(21)(13)(7)(8)
(2), no K. kingae was identified in ours. However, the exclusion of Neisseria meningitidis remains an
important consideration, so a negative panel result cannot rule out this pathogen without adjunctive
conventional microbiology.

In the adult cohort, the panel maintained an identical sensitivity of 90.9%, although the specificity
(76.8%) and positive predictive value (PPV: 75.8%) were lower than those observed in children. This
phenomenon does not necessarily reflect suboptimal assay design but rather highlights a well-known
limitation of culture-based comparisons. As noted by Berinson et al. and Salar-Vidal et al., conventional
standard-of-care cultures frequently produce false-negative results due to bacterial sequestration within
dense biofilms or unviable growth states (18)(10). Consequently, when a highly sensitive mPCR assay
detects bacterial DNA in a culture-negative sample from a patient with clear clinical signs of infection,
the standard culture reference misclassifies these episodes as "false positive" artificially penalizing the
assay's specificity. This structural limitation underscores the imperative to embrace composite reference
standards that combine phenotypic and molecular methods to accurately assess advanced diagnostic
platforms.

In real-world clinical practice, the diagnostic sensitivity of conventional culture methods declines
substantially when systemic antibiotics are administered before sample collection. In our study, previous
antibiotic use was documented in 20.5% (32/156) of the overall cohort, affecting 20.9% of adult patients
and 18.7% of pediatric cases. This rate reflects the common clinical reality of tertiary healthcare
settings. Despite this active antimicrobial pressure within a fifth of our study population, the JI panel
maintained its strong performance metrics. Because mPCR targets and amplifies highly conserved
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bacterial DNA sequences rather than relying on cell viability, the platform successfully circumvents the
limitations of proliferation-dependent standard cultures in pre-treated individuals

Another major analytical advantage highlighted in our series was the unmasking of polymicrobial
infections that were underreported or missed by traditional standard-of-care cultures. This clinical
phenomenon is well supported by Salar-Vidal et al., who observed a significant increase in polymicrobial
detections with the JI panel compared to cultures, demonstrating that traditional methodologies often
overlook mixed infections (10). When a highly virulent or rapidly proliferating organism—such as
Staphylococcus aureus—is present alongside slower-growing or fastidious microbes, it aggressively
dominates the agar plate. Consequently, standard laboratory protocols often sweep only the dominant
strain, leaving co-pathogens undetected. Camacho-Moreno et al. also documented multiple instances in
a Latin American pediatric cohort where the syndromic panel successfully identified pyogenic
coinfections that traditional cultures reported as strictly monomicrobial (16).

In a prospective study, Berinson et al. established that the JI panel delivers definitive results 21 hours
faster than conventional culture methods, leading directly to early treatment optimization or de-
escalation in 28.9% of active cases (18). Lund-Andersen et al. similarly found that the rapid one-hour
processing window of the mPCR assay maximizes antibiotic stewardship, allowing for targeted
therapeutic modifications within hours of admission rather than days (19).

To balance high analytical accuracy with institutional cost constraints in Latin America, we propose a
structured diagnostic stewardship algorithm. Rather than using costly molecular panels as an
unselective up-front screening method for every routine sample, which lowers pre-test probability, the JI
panel should be strategically reserved for pediatric populations where fastidious organisms are clinically
suspected, critically ill or unstable patients requiring immediate targeted data, and culture-negative
cases displaying highly objective joint inflammation biomarkers. When the specialized mPCR panel is
negative, a broad range 16S rRNA PCR with sequencing should be utilized as an unbiased secondary line
(9). Ultimately, molecular diagnostics must be implemented as a complementary strategy alongside
conventional cultures, which remain irreplaceable for isolating live pathogens, testing off-panel species,
and determining true phenotypic susceptibilities.

Several limitations of this study must be acknowledged. First, the sample size (N = 156), while
comparable to or larger than several single-region molecular validation trials, limits our ability to
extrapolate performance to extremely rare or specialized bone and joint pathogens. Second, a fraction of
the analyzed specimens underwent tissue homogenization; while testing tissues on the JI panel is an
off-label sample type according to the manufacturer's instructions for use, our composite tissue results
demonstrated excellent consistency and higher diagnostic yield compared to composite tissue cultures,
matching the experiences described by Salar-Vidal et al. and Lazic et al. (10)(22). Third, because our
university medical centers routinely manage high-complexity cases, a selection bias toward more severe
clinical presentations and higher infection prevalence might be present. Finally, the low prevalence of
multidrug-resistant organisms in our specific cohort prevented a robust evaluation of the panel's
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resistance gene detection capabilities in a real-world clinical setting. This differs from previous studies
(7)(16).

In conclusion, the JI panel proved to be a highly accurate, reliable, and rapid diagnostic tool in a real-life
Latin American clinical setting, demonstrating excellent sensitivity and NPV across both adult and
pediatric populations. The assay proved particularly valuable for identifying pathogens in polymicrobial
environments and unmasking etiologies, including patients with a history of prior antibiotic exposure and
it is a considerable faster than traditional cultures. While its syndromic architecture cannot replace
traditional cultures, its integration into structured diagnostic stewardship programs has the clear
potential to accelerate targeted antimicrobial selection, improve patient care, and optimize surgical
decision-making in bone and joint infections.
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Figures

Figure 1

Signs and symptoms on admission.
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Figure 2

Comparison of culture and BFJI results.
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