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Abstract. Introduction: The BIOFIRE Joint Infection (JI) Panel is a diagnostic tool that uses multiplex-PCR

testing to detect microorganisms in synovial fluid specimens from patients suspected of having septic arthritis

(SA) on native joints or prosthetic joint infections (PJIs). Methods: A study was conducted across 34 clinical

sites in 19 European and Middle Eastern countries from March 2021 to June 2022 to assess the effectiveness

of the BIOFIRE JI Panel. Results: A total of 1527 samples were collected from patients suspected of SA or

PJI, with an overall agreement of 88.4 % and 85 % respectively between the JI Panel and synovial fluid cultures

(SFCs). The JI Panel detected more positive samples and microorganisms than SFC, with a notable difference on

Staphylococcus aureus, Streptococcus species, Enterococcus faecalis, Kingella kingae, Neisseria gonorrhoeae,

and anaerobic bacteria. The study found that the BIOFIRE JI Panel has a high utility in the real-world clinical

setting for suspected SA and PJI, providing diagnostic results in approximately 1 h. The user experience was

positive, implying a potential benefit of rapidity of results’ turnover in optimising patient management strategies.

Conclusion: The study suggests that the BIOFIRE JI Panel could potentially optimise patient management and

antimicrobial therapy, thus highlighting its importance in the clinical setting.

1 Introduction

The incidence of septic arthritis is 4–10 per 100 000 individ-

uals per year, a figure which increases to 30–60 per 100 000

individuals for patients having underlying joint disease or a

prosthetic joint (Geirsson et al., 2008; Weston et al., 1999;

Favero et al., 2008; Smith et al., 2006; He et al., 2023; Patel,

2023). Younger children and older adults are the most vulner-

able groups (Roerdink et al., 2019). The prevalence of pros-

thetic joint infections (PJIs) ranges from 2.0 %–2.4 % after

primary interventions, a figure which increases to 20 % in pa-

tients undergoing revision procedures (Signore et al., 2019).

About 60 %–70 % of PJIs occur during the first 2 years post-

surgery, and nearly 50 % of all revision arthroplasties are due

to PJI, contributing to a 1 %–3 % annual mortality (Postler et

al., 2018).

Septic arthritis (SA) on native joints is usually aetiolog-

ically monomicrobial; the pathogen profile is relatively ho-

mogenous across patient populations; and it is associated

with acute clinical manifestations, with classic signs and

symptoms of swelling, pain, and redness at the infected

site. Conversely, PJIs may be aetiologically mono- or poly-

microbial and are commonly classified according to the time

of presentation from implantation of the prosthesis (Zim-

merli et al., 2004; Benito et al., 2019).

A number of fastidious pathogens which are more diffi-

cult to grow in culture can also be responsible for SA and

PJI, including Kingella kingae, a common cause of SA in
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younger children (Hunter et al., 2022; Yagupsky, 2022), and

Neisseria gonorrhoeae, an important cause of septic arthri-

tis in newborns and sexually active individuals (Kleiman

and Lamb, 1973; Moussiegt et al., 2022). Moreover, in an

extensive review conducted by Tande and Patel (2014) in-

cluding data from over 6700 specimens, the authors demon-

strated that Staphylococcus aureus was the most common

pathogen in early-onset PJI. These outcomes were consistent

across other prominent publications for PJIs (Benito et al.,

2019; Peel et al., 2012) and SA (Horowitz et al., 2011; He

et al., 2023). When acute haematogenous cases were anal-

ysed, Staphylococcus aureus alone was identified in 68 %

of samples (Stefánsdóttir et al., 2009). Thereafter, the most

common pathogens are Streptococcus species, Enterococcus

species, and gram-negative bacilli (Tande and Patel, 2014;

Stefánsdóttir et al., 2009; Wouthuyzen-Bakker et al., 2019).

Most notably, polymicrobial infections contribute to more

than 31 % of early infections and 15 % for all time-period

infections (Tande and Patel, 2014).

Traditional culturing of pathogens for a definitive microbi-

ological diagnosis of joint infections has several limitations.

Aside from limitations related to the turnaround time, tradi-

tional cultures are associated with a substantial false nega-

tive rate (Schulz et al., 2021), most notably related to pre-

analytical issues (e.g. SA patients previously treated with

antibiotics have a higher risk of false negative results with

culture methods. Moreover, the probability of having false-

negative results of PJI cultures increases with late com-

pared with early post-surgical period infections and ranges

from 6.5 %–17 % (Stefánsdóttir et al., 2009; Aggarwal et

al., 2014). In a review of 64 manuscripts, the average sen-

sitivity and specificity were, 65.6 % and 94.4 % respectively,

whereas for molecular diagnosis, sensitivity and specificity

were 74.1 % and 95.2 % respectively (Cozzi Lepri et al.,

2019). In another study, among 543 cases of SA, only 40 %

had positive synovial fluid cultures (McBride et al., 2020).

Remarkably, molecular methods such as PCR are often un-

available in hospitals and may also take 1–2 d to obtain a di-

agnosis due to turnaround time. Finally, cultures are much

more likely to miss polymicrobial infections (Schulz et al.,

2021).

A missed or delayed diagnosis can have a tremendous im-

pact on patients and put high financial strain on our health-

care budget. Moreover, this can result in extended rehabili-

tation trajectories, permanent disabilities, and psychological

consequences. It is known to increase morbidity and mortal-

ity. Also, prolonged administration of inappropriate antimi-

crobials can result in antimicrobial resistance, addressed by

the WHO as one of the main global public health threats we

are facing in our society.

Molecular diagnostic methods are currently being ex-

plored in various settings, and their benefits in proving crit-

ical information about the nature of the causative organisms

to optimise targeted therapy is evident (Kullar et al., 2023).

The BIOFIRE® Joint Infection (JI) Panel, a rapid syndromic

multiplex-PCR assay (hereafter the JI Panel), is an in vitro

diagnostic assay which detects 31 bacterial and yeast nucleic

acids and selects eight antimicrobial resistance genes most

involved in joint infections. The JI Panel has 91.7 % sensitiv-

ity and 99.8 % specificity. The fully integrated all-in-one sys-

tem required 2 min of hands-on time and 0.2 mL of synovial

fluid and provides diagnostic results within approximately

1 h (bioMérieux, 2022). In recent studies, positive percent

agreement and negative percent agreement for the JI Panel

and routine culture for on-panel organisms on SA and PJIs

were 91.6 % and 93.0 % (Saeed et al., 2022), and the com-

parison of JI Panel with culture on SA and acute PJI demon-

strated a sensitivity of 80.6 % and a specificity of 100.0 % for

the JI Panel (Schoenmakers et al., 2023).

The purpose of this study was to evaluate the agreement

between the JI Panel and the synovial fluid culture and assess

the user experience with the JI Panel in a multi-national site

study of real-world settings.

2 Materials and methods

A total of 30 to 60 JI Panels were provided to 34 clinical

sites across 19 countries in Europe and the Middle East. In-

structions were provided to utilise the JI Panel per labelled

indication in addition to the standard of care in patients sus-

pected of having SA or PJI using leftover synovial fluids. The

JI Panel includes 29 bacterial targets, 2 yeasts, and 8 resis-

tance markers (details of the microorganisms are in Tables 2

and 3). The JI Panel tests were intended for investigational

use only, and no data provided by the JI Panel were used

for clinical decision-making. To capture the real-world data

with the least amount of bias, the study allows the standards

of care to vary (e.g. disease epidemiology, patient manage-

ment methods, and facility capacities) across clinical sites.

Data on the JI Panel results and their synovial fluid culture

counterparts performed per standard of care in each centre

were collected prospectively by individual investigators in

each centre during approximately 16 months, from Febru-

ary 2021 to June 2022. Subsequently, the sites were asked to

comment on whether the JI Panel results would have had an

impact on patient management, in order to evaluate the user

experience and possible perspectives in utilising the JI Panel

in real-life use.

Only descriptive analyses were done for the data inter-

pretation. Overall agreement was calculated at sample level,

based on results obtained with synovial fluid routine culture

and JI Panel for each sample; a positive result means that at

least one microorganism was detected by the method. Then,

the detection results by organism were assessed on if both

or only one of the methods detected the microorganism. The

final diagnosis of SA or PJI was not considered in this cal-

culation. Ethical aspects, such as required approval and pa-

tient consent forms, were handled on a case-per-case basis

depending on the site and country requirements. Only sus-
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Table 1. Distribution of age, joint infection origin, and type.

Evaluable Percent of samples

parameters (n = 1527 samples)

Age of patient

≤ 18 years old 6 % (87)

19–55 years old 23 % (357)

≥ 56 years old 59 % (898)

Unknown 12 % (185)

Joint infection type

Native 57 % (873)

Prosthetic 26 % (398)

Unknown 17 % (256)

Joint type

Knee 54 % (826)

Hip 16 % (251)

Shoulder 5 % (79)

Elbow 4 % (57)

Spine 2 % (34)

Ankle 2 % (31)

Wrist 1 % (13)

Unknown 16 % (236)

pected cases of SA and PJI were included. In addition, all

specimens in which cultures only grew organisms missing

from the JI Panel menu were excluded for the on-panel anal-

ysis results.

3 Results

There were 1527 synovial fluid analysed across the 34 par-

ticipating sites, including 873 (57 %) specimens for SA and

398 (26 %) in PJI. The sites reported use of the JI Panel most

commonly in patients over the age of 56 years. The distribu-

tion of joint types was the following: knee (54 %), hip (16 %),

shoulder (5 %), elbow (4 %), spine (2 %), ankle (2 %), and

wrist (1 %).

Table 1 presents the patient age groups, joint infection

types, and involved joints.

3.1 Native joint infection microorganism distribution

3.1.1 Overall agreement between synovial fluid cultures

and JI Panel results at specimen level

The comparison by specimen between the JI Panel and syn-

ovial fluid cultures (SFCs) led to an overall agreement of

88.4 %. There were 147 specimens found to be positive (de-

tection of at least one microorganism) by both SFC and the JI

Panel, and 641 specimens were found to be negative by both

SFC and the JI Panel. There were 73 specimens found to be

positive only by the JI Panel and 12 specimens found to be

positive only by SFC.

3.1.2 Comparison of microorganism and resistance

marker detections obtained by synovial fluid

cultures and JI Panel

For each microorganism and resistance marker, Table 2 pro-

vides detections obtained with both SFC and JI Panel, de-

tections only obtained with SFC, and detections only ob-

tained with JI Panel. Table 2 also provides the total numbers

of microorganisms and resistance markers detected by each

method.

The most common microorganism identified was Staphy-

lococcus aureus, followed by Streptococcus and Enterococ-

cus species. Out of 26 Streptococcus spp. detected, 13 were

only detected by the JI Panel, while SFCs were negative,

whereas SFC detected Streptococcus spp. in three samples

in which the JI Panel was negative. Out of 17 gram-positive

anaerobes detected, the JI Panel detected 15 which were not

detected by SFC, whereas both methods were positive in only

two cases. Out of 17 detections of Enterococcus species, SFC

detected 1 which was not detected by the JI Panel, and the JI

Panel detected 7 which were not detected by SFC. Moreover,

from a total of 117 Staphylococcus aureus, 26 were detected

by the JI Panel and not by SFC, whereas 7 were detected by

the JI Panel and not by SFC. In addition, out of 9 Streptococ-

cus pneumoniae, 7 were detected by the JI Panel and not by

SFC. Notably, the JI Panel detected 7 Neisseria gonorrhoeae

and 3 Kingella kingae that SFC did not detect.

Figure 1 provides the overall distribution by microorgan-

ism for SFC and the JI Panel. For all microorganisms, the

detection rate is higher with the JI Panel than with SFC ex-

cept for Pseudomonas aeruginosa.

In terms of antimicrobial resistance gene detection, out of

12 methicillin resistance genes associated with Staphylococ-

cus aureus (mecA/C/MREJ), 6 were only detected by the JI

Panel, 2 only by antimicrobial susceptibility testing follow-

ing SFC, and 4 by both methods. JI Panel also detected resis-

tance genes of CTX-M (2 associated with Klebsiella pneu-

moniae), NDM, OXA-48-like, and VIM (1 associated with

Serratia marcescens).

Only microorganisms and resistance markers included in

the JI Panel menu are reported in Table 2 and Fig. 1.

Regarding “off-panel” microorganisms, i.e. microorgan-

isms not covered by the JI Panel and detected by SFC, the

most common microorganisms identified were Staphylococ-

cus epidermidis (6 %), followed by Staphylococcus capi-

tis (4 %), Bacillus species (2 %), and Cutibacterium acnes

(2 %).

J. Bone Joint Infect., 9, 87–97, 2024 https://doi.org/10.5194/jbji-9-87-2024
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Figure 1. Distribution of microorganisms in native joint infections (on-panel).

3.2 Prosthetic joint infection microorganism distribution

3.2.1 Overall agreement between synovial fluid cultures

and JI Panel results at specimen level

The comparison by specimen between the JI Panel and SFC

led to an overall agreement of 85.7 %. There were 138 speci-

mens found to be positive (detection of at least one microor-

ganism) by both the JI Panel and SFC and 210 specimens

found to be negative by both the JI Panel and SFC. There

were 38 specimens found to be positive only by the JI Panel

and 12 specimens found to be positive only by SFC.

3.2.2 Comparison of microorganism and resistance

marker detections obtained by synovial fluid

cultures and JI Panel

For each microorganism and resistance marker, Table 3 pro-

vides detections obtained with both SFC and the JI Panel,

detections only obtained with SFC, and detections only ob-

tained with the JI Panel. Then, Table 2 also provides the total

numbers of microorganisms and resistance markers detected

by each method.

As obtained for SA, for PJI the most common microor-

ganism identified was Staphylococcus aureus, followed by

Streptococcus and Enterococcus species. Out of 74 Staphylo-

coccus aureus, 14 were detected by the JI Panel only. Out of

21 Enterococcus species detections, 9 were detected by the JI

Panel only. Similarly, out of 5 Finegoldia magna detections,

4 were only detected by the JI Panel. Out of 14 Klebsiella

species detections, 8 were detected by JI Panel and not by

SFC.

Figure 2 provides the overall distribution by microorgan-

ism for SFC and JI Panel. For all microorganisms, the detec-

tion rate is higher with the JI Panel than with SFC except for

Pseudomonas aeruginosa.

In terms of antimicrobial resistance gene detection, out of

nine methicillin resistance genes associated with Staphylo-

coccus aureus (mecA/C/MREJ), four were only detected by

the JI Panel and five by both methods. The JI Panel also de-

tected one resistance gene of vanA/B associated with Entero-

coccus faecium and CTX-M, NDM, OXA-48-like, and VIM

resistance gene associated with gram-negative bacteria.

Only microorganisms and resistance markers included in

the JI Panel menu are reported in Table 3 and Fig. 2.

Off-panel microorganisms for patients with PJI included

similarly Staphylococcus epidermidis as the most preva-

lent (nearly 12 %) followed by Bacillus species (1.5 %),

Corynebacterium species (1.5 %), Cutibacterium acnes, and

Staphylococcus capitis (1 %).

3.3 User experience

The user experience was divided into the perceived experi-

ence by positive and negative detections by the JI Panel per

SA and PJI. Approximately half of the utilisers provided their

feedback on the potential benefits of the JI Panel. Among re-

sponders using the JI Panel for SA, 64 % reported that the JI

Panel results would have modified the patient management

when the panel detected a positive outcome (i.e. success-

fully detected a pathogen), and among responders using the

JI Panel for PJI, 70 % reported that the JI Panel results would

have modified the patient management when the panel de-

tected a positive outcome. Furthermore, among responders

https://doi.org/10.5194/jbji-9-87-2024 J. Bone Joint Infect., 9, 87–97, 2024
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Table 2. Detection results per microorganism and resistance genes for SFC and JI Panel in native joints (on-panel).

Number Number Number Number Number Number

SFC (+) SFC (−) SFC (+) total (+) JI (+) SFC (+)

JI (+) JI (+) JI (−)

G
ra

m
-p

o
si

ti
v
e

b
ac

te
ri

a

A
er

o
b

es

Enterococcus faecalis 9 5 1 15 14 10

Enterococcus faecium 0 2 0 2 2 0

Staphylococcus aureus 84 26 7 117 110 91

Staphylococcus lugdunensis 2 2 0 4 4 2

Streptococcus spp. 10 13 3 26 23 13

Streptococcus agalactiae 9 3 1 14 13 11

Streptococcus pneumoniae 2 7 0 9 9 2

Streptococcus pyogenes 3 3 1 7 6 4

A
n

ae
ro

b
es

Anaerococcus prevotii/vaginalis 0 6 0 6 6 0

Clostridium perfringens 1 0 0 1 1 1

Cutibacterium avidum/granulosum 0 0 0 0 0 0

Finegoldia magna 0 4 0 4 4 0

Parvimonas micra 0 2 0 2 2 0

Peptoniphilus 1 3 0 4 4 1

Peptostreptococcus anaerobius 0 0 0 0 0 0

G
ra

m
-n

eg
at

iv
e

b
ac

te
ri

a

A
er

o
b

es

Citrobacter spp. 0 0 0 0 0 0

Enterobacter cloacae complex 0 2 1 3 2 1

Escherichia coli 9 3 0 12 12 9

Haemophilus influenzae 0 2 0 2 2 0

Kingella kingae 0 3 0 3 3 0

Klebsiella aerogenes 0 0 0 0 0 0

Klebsiella pneumoniae Group 4 1 0 5 5 4

Morganella morganii 0 1 1 2 1 1

Neisseria gonorrhoeae 4 7 1 12 11 5

Proteus spp. 2 3 0 5 5 2

Pseudomonas aeruginosa 9 1 3 13 10 12

Salmonella spp. 0 0 0 0 0 0

Serratia marcescens 1 2 2 5 3 3

Anaerobes Bacteroides fragilis 1 2 0 3 3 1

Yeasts Candida spp. 0 1 0 1 1 0

Candida albicans 1 0 0 1 1 1

R
es

is
ta

n
ce

m
ar

k
er

s Gram- mecA/C and MREJ 4 6 2 12 10 6

positive van A/B 0 0 0 0 0 0

G
ra

m
-n

eg
at

iv
e CTX-M 0 2 0 2 2 0

IMP 0 0 0 0 0 0

KPC 0 0 0 0 0 0

NDM 0 1 0 1 1 0

OXA-48-like 0 1 0 1 1 0

VIM 0 1 0 1 1 0

Abbreviations are as follows: JI – Joint Infection Panel, SFC – synovial fluid culture.

using the JI Panel for SA, 31 % reported that the JI Panel

results could have modified the patient management when

the panel did not detect a positive outcome (i.e. no pathogen

was detected by the panel), and among responders using the

panel for PJI, 20 % reported that the JI Panel results could

have modified the patient management when the panel did

not detect a positive outcome.

4 Conclusions

Delay in diagnosis and inadequate antibiotic therapy in septic

joints including PJI can lead to worse outcomes, and there-

fore enhancing microbiological diagnostic yield is an impor-

tant factor in the management and outcome of septic arthritis

(Costales and Butler-Wu, 2018).
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Figure 2. Distribution of microorganisms in prosthetic joint infections (on-panel).

We report the findings for a multi-national evaluation of

the JI Panel in comparison with SFC for synovial fluid (na-

tive and PJI) samples to consider its potential impact on the

management of joint infections in various laboratory settings.

At specimen level, the overall agreement between the two

methods was high for both SA (88.4 %) and PJI (85.7 %),

with more specimens found to be positive by the JI Panel than

synovial fluid cultures. SFC is the current reference method

but seems to fail to identify some microorganisms leading

to a lower diagnostic yield than the JI Panel. Even if there

were no discrepant analyses at the specimen level, these re-

sults are in accordance with recent publications, demonstrat-

ing that the positivity rate obtained by SFC is lower than the

one obtained with the JI Panel (Saeed et al., 2022; Esteban et

al., 2023).

The most frequent microorganisms identified in both types

of infections were Staphylococcus aureus, Streptococcus,

and Enterococcus species. The JI Panel found many addi-

tional detections of these three microorganisms, which could

potentially lead to more appropriate antimicrobial treatment,

a crucial element in tackling antimicrobial resistance, and

better patient outcome. Additionally, the panel detected more

anaerobic organisms which can be generally difficult to grow,

or they can easily perish during suboptimal sample process-

ing. More than 30 anaerobic microorganisms such as Anaero-

coccus prevotii/vaginalis, Finegoldia magna, Peptoniphilus,

and Parvimonas micra were only detected by the JI Panel and

not by SFC. While these microorganisms are less prevalent

based on culture epidemiology, their detection by the JI Panel

will potentially change the nature of the epidemiology of SA

and PJI and possible antibiotics guidance; however we need

more studies to confirm this impact. The JI Panel also iden-

tified some microorganisms that were overlooked by SFC,

such as Neisseria gonorrhoeae and Streptococcus pneumo-

niae, which might not routinely be suspected by clinicians.

Early diagnosis of Neisseria gonorrhoeae septic arthritis

is not only important for the patient but also for contact trac-

ing as well checking other potential sexually transmitted dis-

eases.

Regarding paediatric patients, Kingella kingae is the most

prevalent pathogen for children under 5 years old. The JI

Panel was able to detect three cases of Kingella kingae in

paediatric SA samples that were missed by SFC as they are

difficult to grow organisms.

Confirming the findings from Saeed et al. (2022), accu-

rate identification in children with septic arthritis is critical

to avoid cartilage damage and could also support an adjusted

antimicrobial prescription with an earlier switch of route of

administration and facilitate discharge (Alcobendas et al.,

2023).

Additionally, it is important to note that the JI Panel’s

ability to quickly detect certain common antimicrobial re-

sistance genes may optimise antimicrobial therapy which

will impact antimicrobial stewardship, especially in regions

with a high prevalence of drug resistant pathogens, as

well as impact infection prevention, isolation for cases of

methicillin-resistant S. aureus (MRSA), extended spectrum

beta-lactamase producers (ESBL), and vancomycin-resistant

enterococci (VRE). The JI Panel detected more resistance

genes overall, especially for Staphylococcus aureus with me-

thicillin resistance genes.
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Table 3. Detection results per microorganism and resistance genes for SFC and JI Panel in prosthetic joint infections (on-panel).

Number Number Number Number Number Number

SFC (+) SFC (−) SFC (+) total (+) JI (+) SFC (+)

JI (+) JI (+) JI (−)

G
ra

m
-p

o
si

ti
v
e

b
ac

te
ri

a

A
er

o
b

es

Enterococcus faecalis 10 8 0 18 18 10

Enterococcus faecium 2 1 0 3 3 2

Staphylococcus aureus 58 14 2 74 72 60

Staphylococcus lugdunensis 8 2 0 10 10 8

Streptococcus spp. 15 4 3a 22 19 18

Streptococcus agalactiae 9 2 0 11 11 9

Streptococcus pneumoniae 0 0 0 0 0 0

Streptococcus pyogenes 2 1 0 3 3 2

A
n

ae
ro

b
es

Anaerococcus prevotii/vaginalis 0 2 0 2 2 0

Clostridium perfringens 0 0 0 0 0 0

Cutibacterium avidum/granulosum 1 1 0 2 2 1

Finegoldia magna 1 4 0 5 5 1

Parvimonas micra 1 1 1 3 2 2

Peptoniphilus 0 1 0 1 1 0

Peptostreptococcus anaerobius 0 0 0 0 0 0

G
ra

m
-n

eg
at

iv
e

b
ac

te
ri

a

A
er

o
b

es

Citrobacter spp. 1 1 1 3 2 2

Enterobacter cloacae complex 9 4 1 14 13 10

Escherichia coli 11 3 2 16 14 13

Haemophilus influenzae 0 0 0 0 0 0

Kingella kingae 0 0 0 0 0 0

Klebsiella aerogenes 1 2 0 3 3 1

Klebsiella pneumoniae group 5 6 0 11 11 5

Morganella morganii 2 0 0 2 2 2

Neisseria gonorrhoeae 0 1 0 1 1 0

Proteus spp. 1 1 0 2 2 1

Pseudomonas aeruginosa 3 2 3 8 5 6

Salmonella spp. 0 0 0 0 0 0

Serratia marcescens 2 1 0 3 3 2

Anaerobes Bacteroides fragilis 2 0 0 2 2 2

Yeasts Candida spp. 0 0 1b 1 0 1

Candida albicans 1 1b 0 2 2 1

R
es

is
ta

n
ce

m
ar

k
er

s Gram- mecA/C and MREJ 5 4 0 9 9 5

positive van A/B 1 1 0 2 2 1

G
ra

m
-n

eg
at

iv
e CTX-M 3 3 0 6 6 3

IMP 0 0 0 0 0 0

KPC 0 0 0 0 0 0

NDM 0 4 0 4 4 0

OXA-48-like 0 4 0 4 4 0

VIM 0 2 0 2 2 0

Abbreviations are as follows: JI – Joint Infection Panel, SFC – synovial fluid culture.
a One identified as Streptococcus pyogenes by JI Panel. b Candida spp. by SFC identified as Candida albicans by JI Panel.

The study has limitations, including its retrospective na-

ture; interlaboratory variations of SFC; and sites perform-

ing the study at different time points, with criteria for na-

tive SA or PJI that could have potentially varied from site to

site based on suspicion of infection. Furthermore, as a non-

interventional study, we have no prior information about an-

tibiotic exposure and the impact of this on culture. Finally,

we did not assess impact on antimicrobial management and

infection prevention when a resistance gene was detected

by the panel. Additionally, it is important to mention that a

certain proportion of organisms identified by SFC were not

detected by the JI Panel as the panel does not cover those

J. Bone Joint Infect., 9, 87–97, 2024 https://doi.org/10.5194/jbji-9-87-2024



S. Pascual et al.: Potential value of a rapid syndromic multiplex PCR for the diagnosis of native and PJIs 95

specific organisms and not because of any limitations in the

accuracy of detection, such as coagulase negative Staphylo-

cocci (apart from S. lugdunensis) and Cutibacterium acnes.

More studies such as controlled or interventional studies

are needed to better evaluate the clinical impact in terms

of antimicrobial resistance, surgical management, and long-

term patient-reported outcomes.

Despite these limitations, the JI Panel detected more mi-

croorganisms and more resistance genes in both SA and PJI

compared to synovial fluid cultures and applicable methods

for resistance identification. Even if the study did not directly

compare the turnaround times of SFC and the JI Panel, as

per recent publications, the JI Panel, with a 1 h turnaround

time, provided a faster time to results compared to a Gram

stain and SFC, which can take up to 4 h and 14 d respectively

(Azad et al., 2022; Berinson et al., 2023; Hoffman et al.,

2023). Given the high precision of diagnosis with the JI Panel

relative to SFC and the ability to quickly detect microorgan-

isms and resistance markers, in 1 h, the JI Panel may yield

a higher number of correctly identified pathogens in both

septic arthritis in native joints and prosthetic joint infections,

possibly leading to an optimised antimicrobial stewardship,

as delayed appropriate therapy could increase the time of an-

tibiotic therapy (Balada-Llasat et al., 2022). Hence, patients

could also benefit from an earlier antibiotic de-escalation

and/or switch of antibiotic (Berinson et al., 2023). This could

also support the surgical strategy (Indelli et al., 2023) and ap-

propriate patient management for better patient outcomes.

The JI Panel must always be used alongside synovial fluid

culture for patients with a suspicion of SA or PJI, and the

final diagnosis should follow dedicated guidelines. Prefer-

ences should not be given to a specific joint since there is

no significant difference.

In this real-world evidence study, the JI Panel was pro-

vided to clinical sites across several countries to further un-

derstand its utility as assessed by the final users. The impact

on patient management observed on positive samples is cor-

related with results obtained when culture as having a fast

and accurate result could improve patient management. User

experience needs to be further evaluated through surveys and

testimonials to gather more informative data on its clinical

utility.

In summary, the JI Panel had increased yield for on-panel

organisms compared to synovial fluid cultures and with rapid

turnaround times, demonstrating a potential adjuvant to stan-

dard cultures with more clinical impact on patient manage-

ment.
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