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Escenario actual

Periprosthetic Joint Infection Culture

/

Synovial fluid

(@«
(uwa

ottles

(o

Blood culture

Periprosthetic tissue specimens (3 or 4)

.

Homogenize
(e.g., grind, roll, bead process, treat with dithiothreitol)

Process 3 OR Process 4
specimens if specimens if
using blood using plate and
broth cultures

culture bottles

i O@

LWI 0

!E! Anaé;obic Aerobic  Anaerobic
enrichment  solid solid
Blood culture bottles broth medium  medium
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Implant

Dislodge biofilms from
implant surface and
disaggregate them

(e.g., vortexing/sonication,

treat with dithiothreitol)

Aerobic  Anaerobic
solid solid
medium  medium

. Esteban et al. CMR 2025.



Rol del cultivo en las definiciones
de IPA

Organization (reference)

Year

Role of culture in PJI diagnosis

Musculoskeletal Infection Society (MSIS) (1)

Infectious Diseases Society of America (ID5A) (2)

International Consensus Meeting (ICM) (3)

European Bone and Joint Infection Society (EBJIS) (4)

2011

2013

2018

2021

PJlis confirmed when a pathogen is isolated by culture from at least two separate tissue or fluid specimens obtained
from the affected joint;” isolation of a microarganism in one culture of periprosthetic tissue or fluid is a minor
criterion”

Two or more intraoperative cultures or a combination of preoperative aspiration and intraoperative cultures that
yield the same organism (indistinguishable based on commaon laboratory tests, including genus and species
identification or results of antimicrobial susceptibility testing) may be considered definitive evidence of PJI; growth
of a virulent microorganism (e.q., Staphyloceccus aurews) in a single specimen of a tissue biopsy or synovial fluid
may also represent PJI; one of multiple tissue cultures or a single aspiration culture that yields an organism that
is a common contaminant (2.9, coagulase-negative staphylococe, Cutibacterium acnes) should not necessarily be
considered evidence of definite PJl and should be evaluated in the context of other available evidence

Two positive growths of the same arganism using standard culture methods confirm Pl a single positive culture is a
minor criterion assigned two points in a scoring system that determines the likelihood of Pl (infected, inconclusive,
non-infected)”

Pl is confirmed with two or more positive specimens with the same microorganism;” if no other standalone criteria

are met, a single positive aspiration or intraocperative tissue or fluid culture may be considered along with at least

one other suggestive diagnostic study to contribute to a “likely PJI” diagnosis”
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Non culture based methods

Sonication , Synovial || Blood MALDI
'ﬁlssue fluid 'U'on;exmg fluid culture DTT TOF PCR NGS
cultures culture culture E e (= MS
Specimens: Type, location and number of samples Broad
Targeted | Multipl
Type of recipients range “PeR ber [l tNes | snes

Understanding the etiology
Previous antimicrobial treatment effect

Incubation time
Recognition of Small Colony Variants
Culture interpretation

Multidisciplinary diagnosis
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 NGS |la mayor precision

d Ia g Nostica. Diagnostic accuracy of 165 rDNA PCR, multiplex PCR and metagenomic
next-generation sequencing in periprosthetic joint infections: a
systematic review and meta-analysis

Systematic review

> G Fan h ete rog enel d a d Flaminia Olearo ', Said El Zein “, Maria Eugenia Portillo °, Antonia Zapf“, Holger Rohde ',
A Elie F. Berbari “, Marjan Wouthuyzen-Bakker * *, on behalf of the ESCMID study group on
e n t re e St u d | O S implant-associated infections (ESGIAL) and the molecular working group for the unified

PJI definition task force

TECNICA SENSIBILIDAD ESPECIFICIDAD
PCR 62% 96%
16S rRNA 80% 94%
MNGS 88% 93%
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Study characteristics by index tests

Study characteristics

165 rDMA PCR (n of studies = 317;

total patient = 3031} N (%)

mPCR (n of studies = 297
total patient = 3316) N (%)

mMNGS (n of studies = 22°;
total patient = 2446 N (%)

Years of publication
20052009
2010-2014
2015-2019
2020-2024

Subgroup molecular tests

Study design
Retrospective
Prospective
Unclear

Pl reference

CRADE

Specimens used

Previous antibiotics

8(25.8)
7 (22.6)
11(35.5)
5(16.1)

Conventional PCR: 18 (58.1)
Real-time PCR: 12 {38.7)
Mot specified: 1 (3.2)

4(12.9)
26 (83.9)
1(3.2)

EBJIS: 1 (3.2)

ICM: 1 (3.2)

IDSA: 1(3.2)

MSIS: 10 (32.3)

Clinical criteria: 18 [58.1)

A:4(129)
B: 10 (32.3)
C: 8(25.8)

D: 9 (29.19)

PFT: 7 [22.56)

PPT + any fluid: 8 {25.8)
SNV fluid: 10 ({32.3)
SOM + SNV fluid: 1(3.2)
S0OM fluid: 5(16.1)

Yes: 12 (38.7)
Unknown: 12 (38.7)
Mo 7: {22.6)

i}
5(17.2)
13 (44.8)
11(37.9)

Biofire JI: 4 (13.8)
Other mPCR: 7 (24.1)
SeptiFast: 2 (6.9)
Unyvero ITI: 16 (55.2)

g(31)
19 (65.5)
1(3.5)

EBJIS: 4 (13.8)

ICM: 1(3.4)

1D8A: 3 (10.3)

MSIS: 12 (41.4)

Clinical criteria: 9(31.1)

A3 (103)
B: 12 (41.4)
C:4(138)

D: 10 (34.5)

PPT: 2 (6.9)

PPT + any fluid: 7 (24.1)
SNV fluid: 14 [48.3)
SOM + SNV fluid: 1 (3.5)
SOM fluid: 5 (17.2)

Yes: 15 (51.7)
Unknown: 7 (24.2]
No: 7(24.1)

0
0

4(182)
18 (8.2)

Shotgun MGS: 18 (81.8)
Targered MGS: 4 {18.2)

10 (45.5)
12 (54.5)

ICM: 1 (4.6)
IDSA: 6(27.3)
MSIS: 15 (68.2)

A D

B: 19 (86.4)
C:2(9.1)
D:1(4.6)

PPT: 1(456)

PPT + any fluid: 7 (31.8)
SNV fluid: 9 {40.9)

SOM + SNV fluid: 1 [4.6)
SOM fluid: 4 {18.2)

Yes: 14 (63.6)
Unknown: 4 (18.2)
Mo: 4 [18.2)

X REUNION CIENTIFICA GEIO 2025



Agenda

O1 - Escenario actual

02 - Técnicas de PCR

L 03 - Secuenciacion de nueva generacion NGS
04 - Aplicacién en vida real

05 - Rol técnicas moleculares en los criterios
diagnoésticos

06 - Conclusiones

X REUNION CIENTIFICA GEIO 2025



Diagnostico molecular:
PCR panbacterianas

* PCR tiemporeal: S 83%
PGy A RATORIO ANTIBOTICOS Fesitenci ATDSECURNCIAS ORIGNALESBLEEVCT 4430 * PCR convencional: 78%

.,— \E I Selscted nons | Sampie: 842 353_36_?&%1”9-12-601303”44611{ AM-_9_F_ | File: M:MICROBIOLOGIA LABORATORIO ANTI
. ificidad:94-95%
NN NNNGN MN .\.\GGCG Z\Gl'.u TCC ﬁCTﬁ:bl' ECIGGG(.-\GCGCG’QCGCTTT.-\T GC GCAGS ESpeCI ICI a '94 95 0.

Sample Barcode Primer Sequence

. o 2 NGS
16S

1500 bp

T T ] N Vi V2 Vi Va Vs V6 V7

—
Targeted Region \
Uﬂllqnmwm:;qu:neasruw G :I Var'able RF)QIOHS
Dudilplian S':“ ;::' g“l'!-l' f I:m Accassion
Sta phy 15 13in A Qg G _W_Dj.u.r_gmg_m 739 739 100% 00 100.00% CPO4TS49.1 168 rRNA:
&Myhcwwﬂjnan@ﬂMgﬂjﬁ 739 738 100% 00 10000% CPO4TAI0N A
v Risosomal RNA
Figure 4.1. Broad-range PCR scheme for bacteria and fungi. From the corresponding genome v Phulodenefiemarkers
region: 1) a DNA fragment is amplified using primers targeting conserved regions present in all ylog
(universal) bacteria or fungi and 2) polymorphic regions are sequenced 3) to identify the species. v 1542 bp

Portillo and Corvec. Bone and Joint Infections. 2021.
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Plataformas de Diagnodstico Molecular

Platform Manufacturer Tedhnology Sample type Microorganisms identified TAT (h)® for use in BJI
Unyvero i60 Curatis Cartridge multiplex PCR assay Joint aspirate, 114 bacterial and fungal DMA targets 5 (30) Mo
somication fluid and antibictic resistance markers
GeneX pert Cepheid Modular RT-PCR with fluorescent-probe-based  Skin and soft tissue Skin and soft tissue infection panel 1(5) Mo
detection in closed system infection swabs for M55A, MRSA
Septifast Roche Multiplex RT-PCR and specific melting point FDA cleared for blood 25 most commaon bacteria and fungi 6 Mo
analysis software known to cause bloodstream
infections
FilmArray BioFire Two-stage nested PCR with fluorescent- Synovial fluid BJI panel in development 1(5) Mo
probe-based detection
IRIDICAPlex-ID  Abbott PCR with ESI-M5 Sterile fluids and tissues  BOD bacterial and fungal targets and 6 Mo
(IRIDICA BAC SFT 4 antimicrobial resistance markers
Assay)

Metagenomic  Research laboratory

Mo
sequencing only

oTAT, tumaround time. Valses In parentheses are hands-on times In milnwtas.

S : Costales C. etal. JCM 2018
X REUNION CIENTIFICA GEIO 2025



Diagnostico molecular: plataformas

Table 1 List of detectable microorganism by multiplex
PCR (SeptiFast®).

Type of microorganisms

Gram-negative
Escherichia coli
Klebsiella pneumoniae/oxytoca
Serratia marcescens
Enterobacter cloacae/aerogenes
Proteus mirabilis
Pseudomonas aeruginosa
Stenotrophomonas maltophilia
Acinetobacter baumannii

Gram-positive
Staphylococcus aureus
Coagulase-negative staphylococci
Enterococcus faecalis/faecium
Streptococcus pneumoniae
Streptococcus spp.

Fungi
Candida albicans
Candida glabrata
Candida krusei
Candida tropicalis
Candida parapsilosis
Aspergillus fumigatus

Journal of Infection (2012) xx, 1-8

British Infection Assoclation

www.elsevierhealth.com/journals/jinf

Multiplex PCR of sonication fluid accurately
differentiates between prosthetic joint infection
and aseptic failure

Maria Eugenia Portillo **, Margarita Salvado 2, Lluisa Sorli ¢, Albert Alier®,
Santos Martinez®, Andrej Trampuz ¢, Julia Gomez 2, Lluis Puig®,
Juan Pablo Horcajada ©

 Roche Diagnostics ha descontinuado la
prueba LightCycler SeptiFast (SeptiFast)
en 2019. Ya no se encuentra en el
mercado

X REUNION CIENTIFICA GEIO 2025



Unyvero i60 (Curetis)

Detected pathogens
Staphylococcus aureus
Staphylococcus epidermidis
Coagulase-negative Staphylococcus®
Streptococcus mitis group®
Streptococcus anginosus group®
Streptococcus salivarius group®
Streptococcus agalactiae
Streptococcus pyogenes®
Enterococcus faecalis
Enterococcus sp.®
CGranulicatella adjacens
Abiotrophia defective
Corynebacterium sp.”
Ezcherichia coli

Enterobacter cloacae complex
Enterobacter acrogenes
Proteus sp®

Klebsiella pneumoniae®
Pseudomonas aeruginosa
Acinetobacter baumannii
Propionibacterium acrnes

Propionibacterium avidumysranulosum

Finegoldia magna
Bacteroides fragilis group'?
Candida sp."

Candida parapsilosis
Candida albicans

Diagnostico molecular: plataformas

Antibiotic resistance markers
mec A

mec C(LGA251)
aac( & )aph{2*)
ermaA

ermC

vanA

vanBk

rpoB

Clx=M

vim

imp

kpc

rdrm

aacAd

Z¥rA

oxi=23

oxi=24

oxi=48

oxi=58

X REUNION CIENTIFICA GEIO 2025

PCR
Set-up

DNA
Purification

Multiplex PCR
with array detection

» Multiples tipos de muestras

+ Identifica SCNy C. acnes

+ Sensibilidad baja (entre 60% y 70%)
+ Tiempo resultado 4 a 5 h.

* No detecta K.kingae

A pesar de que el Unyvero i60ITI estd
disenado especificamente para
infecciones de huesos y articulaciones,
su baja sensibilidad limita su utilidad
solo a resultados positivos.

-Sigmund I.K et al Bone Joint Journal 2019



Diagnostico molecular: plataformas

GeneXpert (Cepheid)

+ PCR atiemporeal |Nombre de ensayo XpetMRSA-SABCG3  Versién 4

comercial L IMR SA POSITIVO;
» Hisopos IPPB
* spa, mecA, SCCmec
« Técnica répida (1 h) TotanltoDlagnoslchseOnly.

* Muestra directa :
+ Sensible y especifica
+ Facil de realizar

Leyenda |
600 lv. |/ SPC; Principal
lv: |./| SPA; Principal
500 || mec; Principal
v | /| SCC; Principal

1

‘ Microorganismo | Sensibilidad (%) Especificidad (%)
. | | | 400
] MSSA 97.6 97.3

300
' MRSA 90.9 100

Fluorescencia

200

100 o

(" v = 5 : ¥ 3

1 18 10 20 30 40
' : Ciclos

<
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Diagnostico molecular: plataformas

Clinical Infectious Diseases AT
LY
Demise of Polymerase Chain Reaction/Electrospray

[onization-Mass Spectrometry as an Infectious Diseases
Diagnostic Tool

Volkan Dzenci,'? Robin Patel ** Mins Ullberg,"? and Kristoler Stralin®*

« PCR/ESI-MS, comercializada como el sistema IRIDICA (Abbott) y anteriormente PLEX-ID,
llevaba mas de una década en desarrollo y obtuvo el marcado CE y se comercializé en Europa

en 2014.

« Capaz de detectar una gran cantidad de microorganismos, se encontraba bajo revision en la
FDA cuando, en abril de 2017, Abbott lo suspendio.
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Insert Pouch into
Loading Station

Diagnostico molecular: plataformas

FimArray BJI (Biofire)

Sample

Injection
Port DNA/RNA
Purification

GRAM-POSITIVE BACTERIA GRAM-NEGATIVE BACTERIA ANTIMICROBIAL

Anaerococcus prevotii/vaginalis Bacteroides fragilis RESISTANCE GENES

Clostridium perfringens Citrobacter Carbapenemases

Cutibacterium avidum/granulosum Enterobacter cloacae complex IMP

Enterococcus faecalis Escherichia coli KPC

Enteracoccus faecium Haemophilus influenzae NDM

Finegoldia magna Kingella kingae OXA-48-like

Parvimonas micra Klebsiella aerogenes VIM Diluts 100X @ @
Peptoniphilus Klebsiella pneumoniae group :
Peptostreptococcus anaerobius Morganella morganii ESBL @ e
Staphylococcus aureus Neisseria gonorrhoeae CTX-M e

Staphylococcus lugdunensis Proteus spp. = B
Streptococeus spp. Pseudomonas aeruginosa Methicillin Resistance
Streptococcus agalactiae Salmonella spp. mecA/C and MREJ (MRSA) — ‘ Journal of ‘ »')
Streptococcus pneumoniae Serratia marcescens L socervir | (Clinical Microbiology l Cruca e
Streptococcus pyogenes Vancomycin Resistance S
YEAST vanA/B 3 | Clinical Microbiology | Full-Length Text
Candida spp.

Inject Hydration
Solution

Candida albicans

Add Pouch to f
FilmArray and Start Run |

Fast:

Simple:

Easy:

Multicenter evaluation of the BIOFIRE Joint Infection Panel for
the detection of bacteria, yeast, and AMR genes in synovial
fluid samples

Jaime Esteban,’ Llanos Salar-Vidal," Bryan H. Schmitt,” Amy Waggoner,” Frédéric Laurent,” Lelia Abad,” Thomas W. Bauer,” Irving
Mazariegos,* Joan-Miquel Balada-Llasat,® Jared Horn,* Donna M. Wolk,® Alexa Jefferis, Mirjam Hermans,” irma Verhoofstad,” Susan
M. Butler-Wu,® Minette Umali-Wilcox,® Caitlin Murphy,” Barbara Cabrera,’ David Craft,'® Benjamin von Bredow,”® Amy Leber,"’
Kathy Everhart,' Jennifer Dien Bard,” Irvin Ibarra Flores,”” Judy Daly,”* Rebecca Barr,”” Kristen Holmberg,'* Corrin Graue,'* Bart
Kensinger™

Run time of
about 1 hour

No precise
pipetting required

Only 2 minutes of
hands-on time

CIENTIFICA GEIO 2025
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Commentary

Revisiting diagnostics: practical application of next-generation
sequencing technologies for infectious diseases

Lucia Henriquez "%, Ander Uribarri "2, Maria Eugenia Portillo ">

! Department of Clinical Microbiology, University Hospital of Navarra, Pamplona, Navarra, Spain
? Institute of Healthcare Research of Navarra (IdiSNa), Pamplona, Navarra, Spain
* CIBER Epidemiologia y Salud Piblica (CIBERESP), Madrid, Spain

Patients

Prior genomic region (rRNA
165, ITS/185...) amplification

4

(a) Targeted NGS (tNGS)

CLINICAL SAMPLE

(b) Metagenomic NGS (mNGS)

Isolation of organisms
through culture

4

() Whole genome sequencing (WGS)

M ey

i

1
|
1“

|
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Sequencing Advantages Applications
plataform
Humina | - Very low error rate (0.1-0.29) - In-depth genomic analysis
- High accuracy for mutation detection - Antimicrobial resistance studies
(SNP5..) - Epidemiological surveillance
Oxford | - Real-time data collection - Point-of-care testing

Nanopore | - Rapid diagnosis (within hours) - Rapid clinical diagnostics
- Ability to read long DNA/RNA - Field-based sequencing
fragments

intesis (Illumi
‘Nanoporos(ONT) ‘ ‘Sln esis (Illumina)

membrane

DNA is unwound by the motor protein
and one strand is translocated I
through the pore to the +ve side of > > M . | .
.
l s 5
/ 7 . ;

Fragments Add adaptors Attach to flowcell

Characteristic
drop

lonic —

Motor A y A\l 7 I I

Protein i Current = n = ’\. / < ‘l". I,\‘ o = | l
n- - . - =41 ..

- . . A - . - -

Bind to primer PCR extension Dissociation

A T Cc G

Base /7 . ’
Each base gives a characteristic
reduction in the ionic current, I e ? ® n,
allowing the DNA to be sequenced .
Il - BB—. &5
\ . G

lon — Cluster formation A ) c

Nanopore

Membrane

+—

Sequencing Signal scanning
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Study TP FF FN TN PCRdstails  Samples used Sensitivity (35% Cl)  Specificity (35% CI) Sensitivity [35% CI) Specificity {95% Cl)
Hong 2023 130 2 53 183 tNES SON fluid 0.72 [0.63, 0.78] 0.99 [0.96, 1.00] - ]
Tarabichi 201& 23 10 3 27 tNES FPT + any fluid 0.89[0.72, 0.98] 0.73 [0.56, 0.86) oo .
Flurin 2022 25 0 i | 118 NGS SNV Tiuid 0.69[0.52, 0.84] 1.00 [0.97, 1.00] R — a
Flurin 2021 40 1 7 a7 NGS SON Nuid 0.85[0.72, 0.94] 0.98 [0.91, 1.0d] — —m
AzZag 222D 41 1 3 15 NGS SNV Tiuid 0.83[0.61, 0.99] 0.94 [0.70, 1.00] —_— —_—
wWang 20203 43 1 2 17 sSholgun NGS  SON + SNV Mwid 0.96 [0.85, 0.99] 0.94 [0.73, 1.0] — —_—
Fang 2020 24 0 1 13 =hoigun NGS SNV Tiud 0.56 [0.80, 1.00] 1.00 [0.75, 1.00] . om on
Tan 2024 40 1 3 17 shoigun NGS PPET + any mwia 0.53[0.81, 0.99] 0.94[0.73, 1.0] - — -
Zhang 2015 24 1 g 12 =hoigun NGs SOM Tig 1.00[0.86, 1.00] 0.92 [0.64, 1.00] — e
vy 2018 72 4 35 57 Shoigun NGS SNY Mg 0.67 |0.58, 0.76] 0.93 [0.84, 0.99] —_— —
Yin 2021 14 P 1 18  Sholgun MGS SHY fluid 0.93 J0.68, 1.00] 0.90 [0.68, 099) —il —l
He 2021 36 1 i 18  Sholgun NGS PPT + any fiuid 0.9510.83, 0.99] 095 [0.74, 1.0 — —_—
Kikdow 2021 30 7 18 61 Shoigun NGS SHY fiuid 0.63 0,47, 0.76] 0.90 [0.80, 095) il —
Cai 2020 21 2 1 20  Sholgun NGS PPET 0.85 [0.77, 1.00] 0.91[0.71, 0.99) —_— .
Li2023 79 B 28 85  Sholgun NGS SHY fluid 0.74 [0.64, 0.82) 0.91 [0.84, 0.95] —— o
Hao 2023 35 4 3 35 Sholgun NGS PPT + any fluid 0.85 [0.66, 0.99] 0.90 [0.76, 0.97) —a -
Nu 2023 25 1 4] 12 Shoigun NGS PPT + any fluid 0.81 [0.63, 0.93] 0.92 [0.64, 1.00) P ——
Zhang 2023 33 16 3 41 Sholgun NGS SHY fluid 0.82 |0.78, 0.98] 0.72 [0.58, 0.83) — = —

Plei 2023 53 3 4] 18 Shoigun NGS PPT + any fluid 0.81 [0.32, 0.97] 0.86 [0.65, 0.97) — = .
Huang 2020 a7 1 2 20 Sholgun NGS PPT + any fluid 0.56 ]0.56, 1.00] 0.95 [0.76, 1.00] —= R
Theendel 2018 152 7 61 185 Shoigun NGS SON fuid Q.71 [0.65, 0.77] 0.96 [0.93, 0.99] - -
Huang 2023 40 1 3 20 Shoigun NGS SMHY fuid 0.93 [0.81, 0.99] 0.95 [0.76, 1.00] — - om

3 k

k

0 D2 04 06 08 10 02 04 06 08 1
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| Excluded: I
| Incomplete clinical data (n=1) | |
| Inadequate synovial fluid (n= 2) |
| Failed sequencing (n = 2} I

[ Specieslevel matched (n = 27)
[ Genus-level matched (n = 5)
[ Partly matched (n = 4)

[ Matehed (n = 1)

Primary total joint
replacement
{n=10)

Fig. 3

Culture-negative
{n=10)

mMNGS-positive

{n=0; 0.0%)

Aproximacion de NGS

« Shotgun NGS de liguido sinovial
sensibilidad (95,9 %) de la NGS era
significativamente mayor que la del
cultivo microbiano (79,6 %).

» Especificidad sNGS (95,2 %) como

cultivo

GEIO 2025
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Z. Huang et al. BJR 2020.



https://microgendx.com/orthopedic-biofilm-diagnosis-detection/ Ap roxi mac | c') N d e N GS

ence. For PCR/NGS, samples were collected according to the
NPV (%] protocol from the testing kit provided by Microgen Dx. This
included placing four sterile tissue swabs invasively to soak up

Diagnostic test  Sensitivity (%) Specificity (%) PPV (%)

PCR 18.40 100.00 100.00 62.60 . . .
fluid by placing them over an area on the proshesis most suscep-
MNGS 60.90 89.90 80.00 T7.50 . . . . . . .
tible to infection/biofilm formation. For aspirated samples, fluid
Culture 76.90 85.30 81.80 B2.80
Parvizi et al® 100 98.60 97.80 100.00

MGS, next-generation sequencing; NPV, negative predictive value;
PCR, polymerase chain reaction; PPV, positive predictive value.

UND TIP FLAT SWABS
SWABS
fa 'y

MICRO MENU

ILlumina MiSeq Sequencing
MICROBIOLOGY

BENEFITS Work flow
Clinical Microbiology

Microbiology Lab Services

Reading Report @ Adaptors added to DNA fragments

= Amplification of the universal genes 165 and ITS
NGS TECHNOLOGY

. = Sequencing of binding sites, indexes, and regions complimen
MicroGeNDX NGS Process v e oligos

MNucleic Acid Extraction

lllumina MiSeq Sequencing

Bioinformatic Pipeline Library ° Specimens are combined based on qualitative measures

2 Each plate has three positive amplification controls that
analytic range, and a negative control for each assay

Diagnostic Technology preparation © Fragment size selection and clean-up is performed to remove

Curated Microbial Database dimers, salts, and short fragments

RESULTS
DNA Diagnostic Case Studies
Published Research

X DEUNION CIENTiFlCA GEIO 2025 BJ. Kildow et al. BJJ 2021.



Tipo de muestras

&l AL Pl AL

B Noguhve [ Pesithe B Negtive [ Postive

50— 50
mNGS mNGS
40— 40—
Sensitivity: 93.0%
Specifivity: 94.4% Sficity:
30 POV: 97% 30 | TEJIDOS | PPYV: 100%
NPV: 850 NPV 63.2%
20 20—
10— Culture 10
ﬂ— Sensitiy h’: T21% Mﬁq.-r 6T A%
Specifivity:  100% Specificity: 100%
mMGS Culture mMNGS  Culture SRy mMGS Culwre mMNGS Culture PPV: 100%
- o NPV: 6% - AL NPV: 56.3%
Cc D
0 Negane [0 Posne B Negsve [ Posstne
50— Pos. Si—
mMGS
Neg.
40— 40—
Specificity: 94.4% Spocificity: 944%
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FIGURE 3 E .
JI -

Comparison of the diagnostic efficiency of metagenomic next-generation sequencing and culture for PJl in: (A) all types of specimens,

(B) periprosthetic tissue, (C) prosthetic sonication fluid, and (D) synovial fluid. NPV, negative predictive value; PPV, positive predictive value. Neg.,
negative; Pos., positive. J. Tan et al. FCIM 2024.



Patients with suspected PJI recruited (n=52)

Excluded patients:

Without mNGS results or had
uncertain results (n=5);
Synovial fluid specimen (n=3)

A 4

44 patients eligible for analysis

'

MSIS PJI (n=31)

'

MSIS Non-PJl (n=13)

v

+ 1

¥

Efecto antibiotico

Culture (+) (n=14)

Culture (-) (n=17) Culture (+) (n=0)

Culture (-) (n=13)

|

! :

}

mNGS (+) (n=13)

mNGS (+) (n=12) mNGS (+) (n=0)

mNGS (+) (n=1)

Gold Standard | Methods | Sensitivity® | Specificity’s | PPV% MNPV PLR MNLR AUC
{95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) {95% CI)
MsIS mMNGS B0.6 846 926 &4.7 5.24] 0.229 0.826
(71.9-91.8) (73.7-97.9) (84.2-98.7) (58.6-74.7) | (4.081-6.693) | (0.108-0.482) | (0.786-0.967)
Culwure 452 100 100 43.3 +eo 0.548 0.726
(40.8-51.5) {100.0-100.0) | (100.0-100.0) | (39.1-49.5) {0.396-0.617) | (0.621-0.B64)
Specimen Type Cases | Culture mMNGS P value
Positive Cases | Positive Rate | Positive Cases | Positive Rate
Antibiotic use 13 3 23.1% 9 69.5% 0.000
Without antibiotic use | |8 I 61.1% ] 55.6% 0.766

20% 1

10% -

0% A

Oto 3 (N=27)

4 to 14 (N=28)

DT culture W5SF culture B mNGS

- 14 [N=21)

Y. Yu et al. IDR 2023.

 La mMNGS se ve menos afectada por la exposicion
previa a antibidticos

* Podria ser necesario suspender los agentes
antimicrobianos mas de 3 dias antes del

muestreo para aumentar aln mas la tasa de

positividad de la mNGS.
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Version

Exammation

2011 MSIS

Criteria’

2013 ICM

Criteria

2018 ICM Criteria"

2021 EBJIS Criteria™

Chnical indicators

Penipheral blood

scrological

Synovial fluid

cytological

Synovial fluid

scrological

Pathogen detection

Histopathological

maging

Sinus tract (major);

Puruce (minor)

CRP and ESR : i

minor

WBC: T (mmnor);

PMN%: 1{mmor)

Penprosthetic  tissue

or synovial  fluid

culture 2 positive

resuits (major);
positive  result

{mmor)

5 ncutrophils in
each of § high-power

ficlds (mmor)

Smus  tract{major);

Purulence(removed)

CRP : > 10mg/l
chronic )
ESR : > 30mm/’h

chronic ) ( minor

WBC=3000/ul
I\'hl(\lll{ ) (mmor),
PMN%%>80%

(chronc) (mmor)

LE: (++) (minor)

Penprosthetic  tissue
or synovial  flud
culture 2 positive
results (major);

| positive result

(minor)

5 necutrophils
each of 5
high-power ficlds

(mmnor)

Sinus tract (major),

Purulence (minor,3 points).

CRP>10 mg/L (preoperative.mmor,2 points);
D-dimer=860ng/mL(preoperative,minor.2points);

ESR > 30 mm/h (preoperative,minor,] pont)

WBC=3000/ul. (preoperativemmor,3 pomts),

PMN%>90% (preoperative.minor.2 points).

u-defensin:positiv ¢(preoperany e.minor.3points);
LE: (++) (preoperative.minor.3 points)
Penprosthetic tissue or synovial fluid culture
positive results (postoperative,major); 1 positive

result (postoperative,minor,2 points)

*5 neutrophils in e¢ach of 5 high-power ficlds

(postoperative, minor, 3 points)

Sinus tract (infection confirmed);

Purulence (infection hikely),

Peniprosthetic fracture nonunion (infection likely):
Recent history of fever (infection likely):

Secretions around the prosthesis (infection likely).

CRP > 10 mg/L (infection likely )

WBC=>1500/uL (infection likely):
3000/pl. (infection confirmed)
PMN%>65% (infection hkely):

-80% (infection confirmed)

a-defensin: positive (infection confirmed)

Penprosthetic tissue or synovial fluid culture

positive results (infecton confirmed), | positive
result (infecton likely. If the preoperative puncture
and ntraoperative tissue culture yield the same
microorganism, it can be regarded as two positive
confirmatory samples), sonication

flud>1 CFU/mL(infection likely ).

SOCFU/mL{infction confirmed)

S neutrophils in each of 5 high-power
fields(infection confirmed); S neutrophils in |
high-power  ficld (infection  likely),  visible
microorganisms (infection confirmed)

Radiological signs of loosening within 5 vears after,

implantation (nfection likely), positive WB(

scintigraphy (infecton likely)

- .

X. Xiong et al. JOSR 2025
I.K. Sigmund BJR 2022



Unified Criteria for Periprosthetic Joint Infections (PJI)

Standalone criteria
Clinical features

=  Asinus tract communicating from the joint to
the outside environment that develops or
persists after the incision has or should have
healed

Microbiology

* Two positive cultures with a phenotypically
indistinguishable organism from periprosthetic
tissue

* One positive culture from synovial fluid or
sonicate fluid PLUS one positive culture from
periprosthetic tissue with a phenotypically
indistinguishable organism

Inflammatory markers and histology

*  Synovial leucocyte count >3000 cells/plL

=  Synovial polymorphonuclear cells >75%

*  Positive histology: 5 or more neutrophils in
each of 5 or more high power fields (400x)

All without any alternative explanation’

Supportive criteria
Microbiot

*  Asingle positive synovial fluid, sonicate fluid or
periprosthetic tissue culture

=  Apositive molecular test of any organism in
synovial fluid, tissue or sonication fluid

Imaging

*  Apositive WBC-scintigraphy’

*  Apositive ['"*F]-FDG-PET/CT when performed
more than 6 months after the index
arthroplasty*

Inflammatory markers
=  Synovial leucocyte count 1500 - 2999 cells/plL

=  Synovial polymorphonuclear cells 65 - 74%

*  Anyalternative positive synovial fluid
biomarker*

All without any alternative explanation’

Confirmed PJI

One standalone criterion in any category

Probable PJI

One supportive microbiology criterion PLUS one
supportive inflammatory criterion or imaging criterion

Specificity >95%

Specificity >80%
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Microbial actiology work-up across different continents.

Characterlstics Europe N Asla W Oceanta N North Amerlca N South America N AfricaN =8  pvalue Overall
55 24 10 3 7
Average number of samples: n (%)
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(29.4)
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Conclusiones

1- Técnicas moleculares como complemento a los métodos convencionales.

2- Especialmente Utiles en casos:
- con cultivos negativos
- infecciones polimicrobianas
- cuando se requiere una identificacion rapida
- patégenos infrecuentes o de dificil crecimiento.

3- Gran heterogeneidad: interpretacion cuidadosa de |los hallazgos.

4- | a validacion sistematica, el analisis econdmico y la optimizacion de las vias regulatorias
seran fundamentales para convertir estos avances en herramientas de uso cotidiano
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Host Response Tests

Microbial Tests Integrated Multi-omic
Analysis -

Culture - aerobic and anaerobic

[ [ ——

Multiplex nucleic acid amplification

> Human cellularity profiling
&
MODVIN Y 4 -
= v
Shotgun metagenomic sequencing : ) Human proteomic analysis
16S rRNA PCR/sequencing — M
Microbial transcriptomic analysis ./ Human transcriptomic analysis

Integrated Multi-omic Analysis - Arthroplasty Failure
Patient name: John Doe Patient ID: 123456789
Specimen type(s): synovial fluid, periprosthetic tissue, sonicate fluid

Tests run: Microbial Tests

®  Culture - aerobic and anerobic

® Multiplex nucleic acid amplification
® Shotgun metagenomic sequencing
® 16S rRNA PCR/sequencing

Host Response Tests

® Histopathology

R Human cellularity profiling

§ Human proteomic analysis

¥ Human transcriptomic analysis

¥ Microbial transcriptomic analysis

Results
0 LKl OO O N GO O s i i R TR T e e e 95%
Ol o Lo L J | N R A SR Ay Staphylococcus aureus
» Resistance genes and mutations detected: ..o, mecA

Suggested treatment regimen:
AAANNANAAAANAANAANAAAN
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SUSPECTED POLYMICROBIAL PERIPROSTHETIC JOINT INFECTION

l
| |

ACUTE (< 4 weeks of symptoms) CHRONIC (> 4 weeks of symptoms)

|

CULTURE <72 h CULTURE

/\
CULTURE + CULTURE -
CULTURE - I
; ; Single . :
) : Microorganism(s) . ; Microorganism(s)
Single Multiplex PCR i Microorganism NGS — ey
Microorganism Identification ldentified Identification
Identified = , I
0 Microorganism
At DAIR 1-
Identificati stage or
e Antibiotics Tetigeor 2-stage
— e R2-stage Revlswn
S ultiplex evision
Antibiotics P D.f:glg,el I—:;ags or 2- + e NG3 Antibiotics
vision ZR
_ : according to ol
Microorganism(s) ~ NO infection timing Microorganism(s)
Identification Microorganism + Identification
Identification Antibiotics |
Antibiotic TX Microorganism(s) Antibiotic TX Antibiotic TX
Adjustment Identification Adiustment Adjustment

HK36: What is the diagnostic relevance of molecular techniques for polymicrobial PJI?
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