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Diagnostic en microbiologie

Infections ostéearticulaires sur materiel

Recommandation CRIOGO : 4 prélevements en changeant les pinces pour chaque prélévem(l,nt ;

A 1 liquide articulaire (flacon Hémoculture au bloc + flacon stérile )
A 3 prélévements pésprothétiques

Recommandations CRIOGO :

A Gélose sang cuit sous CO2 7 jours
A 1 milieu pour bactérie ana liquide ou solide 7 jours
Am Fitlr02y RQKSY2O0dzZ G§dzZNBE | yIF SNROAS 14 jours




Diagnostic en microbiologie

Mais :
A Cultures négatives dansdon 22 RS & OF & R Scondetdzaol2Hantd A

et Patel 2014

A Faux négatifs :
A Antibiothérapie préalable
A Bactéries a croissance exigeante
A Biofilm
A Intra ostéoblastique

Intérét de la Biologie moléculaire et des
Biomarqueurs Synoviaux
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Biomarqueurs synoviaux

Scores composites

2011 MSIS criteria

(1) There is a sinus tract communicating with the
prosthesis; or

(2) A pathogen is isolated by culture from at least two
separate tissue or fluid samples obtained from the
affected prosthetic joint; or

(3) Four of the following six criteria exist:

(a) Elevated serum erythrocyte sedimentation rate
(ESR) and serum C-reactive protein (CRP)
concentration,

(b) Elevated synovial leukocyte count,

(c) Elevated synovial neutrophil percentage (PMN%),

(d) Presence of purulence in the affected joint,

(e) Isolation of a microorganism in one culture of
periprosthetic tissue or fluid, or

(f) Greater than five neutrophils per high-power
field in five high-power fields observed from
histologic analysis of periprosthetic tissue at
x400 magnification.
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Scores composites

2013 MSIS criteria

Table I. Musculoskeletal Infection Society criteria, reproduced from: Parvizi J, Gehrke T, Chen AF.
Proceedings of the International Consensus on Periprosthetic Joint Infection. Bone Joint J
2013;95-B:1450-1452.

Periprosthetic joint infection is defined as:

Two positive periprosthetic cultures with phenotypically identical organisms, or

A sinus tract communicating with the joint, or

Meeting three of the following minor criteria:

-Elevated serum C-reactive protein AND erythrocyte sedimentation rate

-Elevated synovial fluid white blood cell count OR ++change on leukocyte esterase test strip
-Elevated synovial fluid polymorphonuclear neutrophil percentage

-Positive histological analysis of periprosthetic tissue

-A single positive culture

Table 2. The threshold for the minor diagnostic criteria according to the International Consensus Group

Criterion Acute PJI (< 90 days) Chronic PJI (> 90 days)
Erythrocyte sedimentation rate (mm/hr) Not helpful; no threshold was determined 30

C-reactive protein (mg/L) 100 10

Synovia white blood cell count (cells/pL) 10,000 3,000

Synovial polymorphonuclear percentage (%) 90 80

Leukocyte esterase + or ++ + or ++

Histological analysis of tissue > 5 neutrophils per high-power field in 5 high-power fields (x400) Same as acute
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Table 1. 2018 ICM criteria for PJI definition.

Scores composite

MAJOR CRITERIA DECISION

Two positive cultures of the same organism

INFECTED (at least one of the

Sinus tract evidence of communication to the joint or following is present)

visualization of the prosthesis

MINOR CRITERIA SCORE DECISION
Elevated serum CRP or D-dimer 2
Elevated serum ESR 1
Elevated synovial WBC count or LE 3 =6, infected

2-5, possibly infected

Positive synovial alpha-defensin 3 0-1. not infected
Elevated synovial PMN (%) 2
Elevated synovial CRP 1

CRP = C-Reactive Protein; ESR = Erythrocyte Sedimentation Rate; WBC = White Blood Cells; LE = Leucocyte
Esterase; PMN = Polymorphonuclear Cells.

Serum CRP > 1 mg/dL

D-dimer > 860 ng/mL;

Erythrocyte sedimentation rate (ESR) > 30 mm/h
Synovial fluid WBC count >3000 cells/
Increased synovial fluid alpfdefensin signato-

cut off ratio > 1

Synovial fluid leukocyte esterase (++);

Polymorphonuclear percentage > 80%

To I Io Do Do o I Do
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Review

What's New in the Diagnosis of Periprosthetic Joint Infections:
Focus on Synovial Fluid Biomarkers

Giuseppe Solarino I'f, Davide Bizzoca 1'>* (), Lorenzo Moretti !, Giovanni Vicenti !, Andrea Piazzolla 12
and Biagio Moretti !

h défensine , IL-6
Leucocyte estérase

Calprotectine articulaire CRP articulaire
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h défensine

Peptide antimicrobien produit par les PNN en réponse a une infettion
Action antimicrobienne : interaction avec les membranes microbiennes, formation de
L2 NBa X

(a) Neutrophil

Glycogen

Secondary
granule
Multilobed

nucleus

— Primary
azurophilic
granule

Phagosome
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Deux types de test :
A9[L{! R2al3aS Sy

A Test rapide unitaire§ynovasurE %A YYSND = onnekdSai
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a-Defensin Accuracy to Diagnose Periprosthetic Joint Infection—Best @Cmsmk
Available Test?

Vd L]
h d efe n S I n e Salvatore |. Frangiamore, MD, MS 2, Nicholas D. Gajewski, BS ®, Anas Saleh, MD ?, Mario Farias-Kovac, MD ?,

Wael K. Barsoum, MD ¢, Carlos A. Higuera, MD ¢

@ Department of Orthopedic Surgery, The Cleveland Clinic Foundation, Cleveland, Ohio
b Lerner College of Medicine, The Cleveland Clinic Foundation, Cleveland, Ohio

A VsMSIS 2011 ez
S Laboratory Data Categorized by Infected and Not Infected Cases Using MSIS Criteria for All Patients.
N
X . 2 - Variable Total Cases Noninfected First- and Infected First- and Noninfected Infected P
a - n S & (n=116) Single-Stage Revision Single-Stage Revision Second-Stage Revision Second-Stage Revision

(n=54) (n=24) (n = 35) (n=3)
S n OVaS u re WBC (serum; k/uL), mean + SD 76126 74+24 9.09 + 3.5 7.06 +£22 83106 01"
y CRP (mg/dL), mean + SD 26+ 56 1.05 +25 7.02 + 89 1.6+ 41 0.7+ 05 <.0001"
, ESR (mm/h), mean 4 SD 238 + 228 16.7 £ 152 446 + 307 17.6 + 149 19.0 £ 95 <.0001"
. Presence of sinus track, n (%) 4(34) 0 4(16.7) 0 1] .002%
A C E . Q Im etal Iose Preoperative culture organism, n (%) 71(61.2) 18 (33.3) 21(87.5) 30(85.7) 2 (66.7) <001*
CoNS 3(4.2) 0 3(143) 0 0
H Fungus 3(4.2) 1(5.6) 2(9.5) 0 0
coexistante absencale : 0 0
Propionibacterium species 1(14) 0 1(4.8) 0 1]
AN - Gram-positive bacilli 4 (5.6) 0 4(19) 0 0
p arametres de | aborato| re Gram-negative bacll 3(42) 0 3(143) 0 0
Negative 53 (74.6) 17 (94.4) 4(19) 30 (100) 2(100)
’ . . Frozen section with acute inflammation, n (%) 13(11.2) 1(1.9) 11 (45.8) 0 1(333) <.001*
necessal reS Ou r CO nfl rmer Introperative culture organism, n (%) 107 (92.2) 46 (85.2) 24 (100) 34(97.1) 3(100) <.001%
p CoNS 9(84) 0 3(125) 5(147) 1(333)
Fungus 4(3.7) 1(22) 2(83) 1(2.9) 0
1 MRSA 1(0.9) 0 1(42) 0 0
O u eXC u re I P Propionibacterium species 3(28) 0 2(83) 1(2.9) 0
Gram-positive bacilli 7 (6.5) 0 7(29.1) 0 0
Gram-negative bacilli 2(1.9) 0 2(83) 0 0
Negative 81(75.7) 45 (97.8) 7(29.1) 27 (79.4) 2 (66.7)
a-Defensin 116 54 24 35 3 <.001%
Negative 88 (75.9) 53(98.1) 0 34(97.1) 1(333)
Positive 28 (24.1) 1(1.9) 24 (100) 1(2.9) 2 (66.7)

T, Student rtest;X,ftesr for independence; CoNS, ¢ 1. negative Staphylococci.
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a-Defensin Accuracy to Diagnose Periprosthetic Joint Infection—Best @Cmssmk
Available Test?

Vd [
h d efe n S I n e Salvatore |. Frangiamore, MD, MS 2, Nicholas D. Gajewski, BS ®, Anas Saleh, MD ?, Mario Farias-Kovac, MD ?,

Wael K. Barsoum, MD ¢, Carlos A. Higuera, MD ?

@ Department of Orthopedic Surgery, The Cleveland Clinic Foundation, Cleveland, Ohio
b Lerner College of Medicine, The Cleveland Clinic Foundation, Cleveland, Ohio

Table 3
Diagnostic Parameters of Synovial Fluid o-Defensin Compared With Serum ESR and CRP

for First-Stage and Single-Stage Revisions.

Table 4
Diagnostic Parameters of Synovial Fluid a-Defensin Compared With Serum ESR and CRP
for Second-Stage Revisions.

Parameter o-Defensin Serum ESR Serum CRP Parameter a-Defensin Serum ESR Serum CRP
Cutoff value 5.2 mg/L 30 mm/h 10 mg/L Cutoff value 52 me/L 30 mm/h 10 mg/L
Sensitivity (%) 100 58 83 Sensitivity (%) 67 (12-95) 0 (0-70) 33 (5-88)
Specificity (%) 98 81 79 Specificity (%)? 97 (83-99) 84 (67-95) 82 (65-93)
Positive likelihood ratio® 54 3 4 Positive likelihood ratio®® 21 (3-167) 0 1.9 (03-11)
Negative likelihood ratio® 0 0.5 0.2 Negative likelihood ratio™© 0.3 (0.07-1.7) 1.2 (1-14) 0.8 (0.4-1.8)
¢ A value greater than 5 is considered useful for ruling-in infection. * Values reported with 95% CI.

b A value greater than 5 is considered useful for ruling in infection.
¢ Avalue less than 0.2 is considered useful for ruling out infection.

b Avalue less than 0.2 is considered useful for ruling out infection.
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50 patients:

A

To o o

30 PTH,17 PTG,1 coude, 1 épauleet
une arthroplastietotale du fémur.
VsMSIS2013

Dosage' -défensine¢ Synovasure
CE: Pbde contaminationévidente

doi: 10.1302/0301-620X.9981.BJJ-2016-0295.R1.

Qualitative a-defensin test (Synovasure) for the
diagnosis of periprosthetic infection in revision total
joint arthroplasty

I K Sigmund 1, J Holinka 1, ) Gamper ', K Staats ', C Bohler 1, B Kubista ', R Windhager '

13 IOA, 36 non IOA, 1 nconcluant

Table Il. Measures of diagnostic accuracy of all performed tests (95% confidence intervals). The positive likelihood ratios
(LR+) of bacteriology with at least two positive cultures could not be computed because specificity was 100%

Sensitivity (%) Specificity (%) LR+ LR-
Synovasure test 69 (46 to 92) 94 (86 to 100) 12.46 (3.09 to 50.27) 0.33 (0.14 to 0.74)
Frozen section 73 (46 to 100) 77 (63 to 89) 3.18 (1.57 to 6.46) 0.35 (0.13 to 0.94)
Histology 69 (46 to 92) 67 (53 to 81) 2.08 (1.16 to 3.74) 0.46 (0.2 to 1.08)
Bacteriology (> 1 positive culture) 92 (77 to 100) 94 (86 to 100) 16.61 (4.28 to 64.48) 0.08 (0.01 to 0.54)
Bacteriology (> 2 positive cultures) 85 (62 to 100) 100 (100 to 100) - 0.15 (0.04 to 0.55)
Sonication culture 83 (58 to 100) 94 (84 to 100) 12.92 (3.3 to 50.53) 0.18 (0.05 to 0.63)
C-reactive protein 77 (54 to 100) 78 (64 to 92) 3.46 (1.75 to 6.83) 0.3 (0.11 t0 0.81)

Se et LR+ : test qui constitue un complément préop podrdgdes PJI
Sp et LR: adapté pour exclure une infection articulaire
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Clin Orthop Relat Res (2017) 475:408-415 CrossMark

and Related Research’
DOI 10,1007/511999-016-4906-0 e

‘ SYMPOSIUM: 2016 HIP SOCIETY PROCEEDING ‘

h défe n SI n e How Reliable Is the Alpha-defensin Immunoassay Test for

Diagnosing Periprosthetic Joint Infection? A Prospective Study

T B i MD, Akos Zahar MD, Michael Diitsch MSc,
Christian Lausmann MD, Daniel Kendoff MD, PhD, Thorsten Gehrke MD

156 patients arthroplastie douleure
Hancheou genou

VsMSIS2013 :

33 revisions

123 considered
due to PJI

aseptic revisions

I

3 two-stage 30 single-stage ‘
septic exchange septic exchange |

| |

29 firmed 4 not confirmed
con I.rme no con_lrme 7 conErad
septic septic 5 e
intraoperatively intraoperatively

28 positive 1 negative 123 negative 4 positive
Alpha Defensin Alpha Defensin Alpha Defensin Alpha Defensin
assay assay assay assay

Dosagé -défensine¢ Synovasure

2 metallosis
1 poly wear

1 unknown reason
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and Related Research’ CrossMark
DOI 10,1007/511999-016-4906-0 heate :

‘ SYMPOSIUM: 2016 HIP SOCIETY PROCEEDING ‘

h d éfe n SI n e How Reliable Is the Alpha-defensin Immunoassay Test for

Diagnosing Periprosthetic Joint Infection? A Prospective Study

T B i MD, Akos Zahar MD, Michael Diitsch MSc,
Christian Lausmann MD, Daniel Kendoff MD, PhD, Thorsten Gehrke MD

10 -

Se = 97%, Sp=97%, VPP= 88%, VPN =
99%
Wb AFP -
] A 2 :métallose
o A 1 : usure du polyéthyléne

Alpha-Defensin Distribution

FP aveenétallose
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et Journal of Orthopaedic
Surgery and Research

RESEARCH ARTICLE en Access

Synovial fluid a-defensin in the diagnosis of
periprosthetic joint infection: the lateral

h d éfe n Sl n e flow test is an effective intraoperative

detection method

Xuequan Han'", Kai Xie'", Xu J\ang“ Liao Wang‘, Haishan Wu', Xinhua Qu? and Mengning Yan''®

GCheck for
updates

Table 1 Characteristics of the 19 studies in meta-analysis for the diagnosis of PJI using a-defensin

, Study Country Patients Mean age Study design  Excluded antibiotic  Site of Reference QUADAS
M eta an aI Se number (years) therapy arthroplasty standard
y Laboratory-based immunaoassay
z Deirmengian et al, USA 95 67 Prospective N Hip, knee MSIS (2011) 14
10 étudesSynovasure
Bingham et al, 2014 USA 57 642 Retrospective  NA Hip, knee MSIS (2011) 13
7 Q 91
1 1 etu d eS E L I S Deirmengian et al., USA 149 65 Prospective N Hip, knee MSIS (2011) 13
2014 [10)

2043 atl e nts Deirmengian et al,  USA 46 &5 Prospective N Hip, knee MSIS (2011) 13
2014 (10]

Frangiamore et al,, UsA 78 633 Prospective  NA Hip, knee MSIS (2011) 14
PTHETPTG20142018 e 13

To Too Joo T To

Bonanzinga et al, Germany 156 NA Prospective N Hip, knee MSIS (2013) 14
2017 [19)

U SNU E Gehrke et al, Germany 173 NA Prospective Y Hip, knee MSIS (2013) 14
2018 [23]
Kanwar et al,, USA 70 66 Retrospective NA Hip, knee MSIS (2013) 14
2018 [24]
Sigmund et al., Germany 71 70 Retrospective Y Hip, knee MSIS (2013) 13
2018 (42
Stone et al, USA 183 657 Retrospective Y Hip, knee MSIS (2017) 14
2018 [43]
Kelly et al, USA 32 64 Retrospective N Hip, knee MSIS (2013) 13
2018 [39]

Lateral flow test

Kasparek et al, Austria 40 NA Retrospective Y Hip, knee MSIS (2013) 13
2016 [16]
Suda et al, Germany 28 677 Prospective N Hip, knee MSIS (2013) 13
2017 [21]
Balato et Italy 51 63 Prospective Y Knee MSIS (2013) 12
al, 2018 [17]
Berger et al,, Belgium 1 635 Prospective N Hip, knee MsIs (2011) 14
2017 [18]
Gehrke et al,, Germany 191 NA Prospective Y Hip, knee MSIS (2013) 14
2018 [23]
Plate et al, Switzerland 109 65 Prospective Y Hip, knee MSIS (2013) 13
2018 [26]
de Saint Vincent French 39 62 Prospective N Hip, knee MSIS (2013) 12
et al, 2018 [22]
Riccio et al, Italy 7 69 Retrospective N Hip, knee MSIS (2013) 13
2018 [41]
Sigmund et Germany 71 70 Retrospective Y Hip, knee MSIS (2013) 13
al, 2018
Renz et al,, Germany 221 70 Prospective N Hip, knee MSIS (2013) 14
2018 [40]

PJi periprosthetic joint infection, NA not available, MSIS Musculoskeletal Infection Society, QUADAS Quality Assessment of Diagnostic Accuracy Studies
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RESEARCH ARTICLE Open Access

Synovial fluid a-defensin in the diagnosis of
periprosthetic joint infection: the lateral

h d éfe n S| n e flow test is an effective intraoperative

detection method

Xuequan Han'", Kai Xie'", Xu Jiang', Liao Wang', Haishan Wu', Xinhua Qu® and Mengning Yan'"

GCheck for
updates

Table 2 Subgroup analysis of laboratory-based immunoassay and lateral flow test for PJI diagnosis

Subgroup No. of No. of Sensitivity Specificity AUC (95%Cl)  PLR (95%Cl) NLR (95%CI)  DOR (95%CI)
analyses studies patients (95%Cl) (959Cl)
Laboratory-based immunoassay
Overall studies 11 1110 096 (0.90-098) 097 (0.95-099) 099 (0.98— 350 (185 0.04 (0.02— 811 (220-2990)
1.00) 66.2) 0.11)
Txcluded metanosis Z e H
Yes 4 416 097 (0.88-099) 099 (0.96-1.00) 099 (0.98- 80.7 (26.0- 0.03 (0.01- 2447 (383-15, S u perlorlte de |a teCh nlq ue E L I SA
1.00) 251.1) 0.13) 647)
No and NA 7 694 094 (0.84-098) 096 (0.94-097) 098 (0.96— 231 (142- 0.06 (0.02— 382 (103-1414) .
099 78 - Pour les 2 techniques :
Study design
Prospective 6 697 097 (092-099) 098 (096-099) 099 (098- 429 (229- 003 (0.01- 1480 (423-
1.00) 804) 0.09) 5172) A ,
Retrospective 5 413 091 (0.79-096) 095 (0.90-0.98) 098 (0.96— 199 (8.9-44.5) 0.10 (0.04- 207 (52-830) I I a-vec Imetal Iose
059) 0.24)

Lateral flow test

Overall studies 10 933 086 (0.81-091) 096 (093-098) 095 (093 212 (117- 014(010- 148 (64-343) A FH.SF'Q Q }\ y F FR ﬁm'eéé]t ATBpréa'able

097) 385) 021)
Excluded antibiotic therapy
Yes 5 462 0.86 (0.77-092) 097 (0.91-099)  0.94 (0.92- 32793~ 0.15 (0.08- 225 (46-1099)
0.96) 114.6) 0.25)
No and NA 5 471 087 (0.78-092) 095 (0.91-097) 097 (0.95- 17.3(9.1-33.1)  0.14 (0.08- 124 (46-336)
098) 023)
Number of patients
250 7 826 089 (0.84-092) 097 (094-099) 095 (0.92- 309 (154~ 0.12 (0.08- 263 (109-631)
0.96) 619) 0.17)

PLR positive likelihood ratio, NLR negative likelihood ratio, DOR diagnostic odds ratio, AUC area under the curve

O[ L{! Lka dr: LINRPOIFIOGATAGS RQsiUNBE AyFSOGS @ga ym: LRd
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Leucocyte estérase

A Enzyme sécrétée par les leucocytes
A Bandelette

A Seuil = 125/uL (2+)  Salariet al., 2020
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Knee Surgery, Sports Traumatology, Arthroscopy (2018) 26:3039-3047
IOmarq ueurs Syn oviauX /Lot 10100 TRO1ET 014904
A meta-analysis of synovial biomarkers in periprosthetic joint
infection: Synovasure™ is less effective than the ELISA-based alpha-

Leucocyte esté rase defensin test

Sufian S. Ahmad'” - Michael T. Hirschmann? - Roland Becker® - Ahmed Shaker - Atesch Ateschrang® -
Marius J. B. Keel'* - Christoph E. Albers’ - Lukas Buetikofer® - Sithombo Maqungo? - Ulrich Stockle? - Sandro Kohl'~

A Méta analyse : LE (12 publications)

Alpha—defensin Alpha—defensin

Synovial fluid CRP Synovial leukocyte esterase Synovial interleukin-6 ELISA SynovasureTM testkit
L R e R ‘Tw """""""""" g -
@B / — -
[
_ i \
80 e v/ o\ °
< 9 /
e .
< 60 | ~
D 40 ‘I
[ ]
o '
20 H
0 AUC=0.94 AUC=0.93 AUC=0.93 AUC=098 | ! AUC=0.89

T T T T T TT T T T T T T T T T T T T T T T T T T T T
i00 80 60 40 20 0100 80 60 40 20 0100 80 60 40 20 0100 80 60 40 20 0100 80 60 40 20 0

IL-6 et LE bonne précision , mais pas supérieure a celle rapportée numération des
globules blancs synoviausM/BQ ou la culture bactériologique.
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Contents lists available at ScienceDirect

Biomarqueurs synovia

The Journal of Arthroplasty

ELSEVIE] journal homepage: www.arthroplastyjournal.org

Complications - Infection

Le uco Cyte e Sté rase Diagnosing Periprosthetic Joint Infection: And the Winner Is? W

Alisina Shahi, MD, Timothy L. Tan, MD, Michael M. Kheir, MD, Dean D. Tan,
Javad Parvizi, MD, FRCS ~

The Rothman Institute at Thomas Jefferson University, Philadelphia, Pennsylvania

A Etude rétrospective, monocentrique
A 6015 révisions

Diagnostic Measures by Test.

A VS M S I S 2 O 1 3 CRP and ESR CRP or ESR CRP ESR WBC LE PMN
Sensitivity 86.74 + 1.22% 96.01 + 0.70% 92.31 + 0.95% 89.95 + 1.07% 85.78 + 1.67% 75.00 + 4.17% 85.82 + 1.70%
Specificity 78.81 + 0.68% 51.47 + 0.84% 68.13 + 0.78% 62.05 + 0.78% 83.00 + 1.88% 90.93 + 1.22% 80.84 + 2.02%
Positive predictive value 47.13 +1.32% 30.12 + 0.92% 38.48 + 1.12% 32.80 + 1.00% 84.62 + 1.72% 61.83 + 4.24% 83.26 + 1.79%
Negative predictive value 96.47 + 0.34% 98.34 + 0.30% 97.62 + 0.30% 96.77 + 0.35% 84.26 + 1.83% 94.89 + 0.96% 83.70 + 1.93%
Diagnostic odds ratio 23.33 +0.11 2552 +0.19 25.66 + 0.14 14.64 + 0.12 29.45 + 0.19 ~ 3006 +027 2553019
Positive likelihood ratio 4.09 1.98 2.90 237 5.05 8.27 448
Negative likelihood ratio 0.17 0.08 0.11 0.16 0.17 0.27 0.18

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; LE, leukocyte esterase; PMN, polymorphonuclear; WBC, white blood cell.

Table 2
True and False Negative and Positives by Diagnostic Tests.

ESRand CRP ESRor CRP CRP ESR  WBC| LE |PMN

P . I .\ d . . . True negative 2811 1836 2461 2399 332 | 501 | 308
q False negative 103 31 60 80 62 27 | 60
arml eS Crlteres IagnOStIqueS mlneur\‘ 1 False positive 756 1731 1151 1467 68 50| 73

A v A A v A~ = True positive 674 746 720 716 374 | 81 |363
I_u 9 S a u f S LJt dza LJS NJ:F 2 N\, Total 4344 4344 4392 4662 836 | 659 | 804

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; LE, leukocyte esterase;
PMN, polymorphonuclear; WBC, white blood cell.
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opérateur : lecture subjective

A Interférence (inutilisable sur
liguide hémorragique )

A VPN et spécificité faible

A

Leucocyte estérase

A{AYLI S RQdzGAT A&l
A Cout faible (20 centimes)
A Facilement disponible
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CRP articulaire |

A Protéine synthétisée par le foie
At NPUOSAYS fA0OSNBS Sy OlFa RQAYFEFYY!Il (A

A Seuil = 8,8 mg/kalo et al., 2016,9 mg/Lusis 2013
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‘ SYMPOSIUM: 2013 MUSCULOSKELETAL INFECTION SOCIETY

Diagnosing Periprosthetic Joint Infection

C R P artl Cu Ial re Has the Era of the Biomarker Arrived?

Carl Deirmengian MD, Keith Kardos PhD,
Patrick Kilmartin, Alexander Cameron, Kevin Schiller,
Javad Parvizi MD

95 patients, PTH ou PTG: 66
non PJI, 29 PJI

ELISA

Vs MSIS 2011

Table 4. Diagnostic characteristics of synovial fluid biomarkers

Biomarker AUC Cutoff Specificity (%) 95% CI (%) Sensitivity (%) 95% CI (%)
o-Defensin 1.000 4.8 ng/mL 100 95-100 100 88-100
ELA-2 1.000 2.0 pg/mL 100 95-100 100 88-100
BPI 1.000 2.2 pg/mL 100 95-100 100 88-100
NGAL 1.000 2.2 pg/mL 100 95-100 100 88-100
Lactoferrin 1.000 7.5 pg/mL 100 95-100 100 88-100
IL-8 0.992 6.5 ng/mL 95 87-99 100 87-100
SF CRP 0.987 12.2 mg/LL 97 90-100 90 73-98
SeUII 12 2 mg/l . Resistin 0.983 340 ng/mL 100 95-100 97 82-99
’ . Thrombospondin 0.974 1061 ng/mL 97 90-100 90 73-98
SQ”Slblllté 90% IL-1B 0.966 3.1 pg/mL 95 87-99 96 82-100
IL-6 0.950 2.3 ng/mL 97 89-100 89 71-98
SpéC|f|C|té 97 % IL-10 0.930 32.0 pg/mL 89 79-96 89 72-98
IL-1a 0.922 4.0 pg/mL 91 81-97 82 63-94
IL-17 0.892 3.1 pg/mL 99 92-100 82 63-94
G-CSF 0.859 15.4 pg/mL 92. 82-97 82 62-94

VEGF 0.850 2.3 ng/mL 71 65-87 5 55-89
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Periprosthetic Joint Infection

Colin M. Baker, BS, Graham S. Goh, MD, Saad Tarabichi, MD, Noam Shohat, MD,
Javad Parvizi, MD, FRCS

Rothman Orthopaedic Institute at Thomas Jefferson University, Philadelphia, Pennsylvania

Data prospectifsReview
retrospectif
621 patients suspicion PJI:

opn Y LI & RQt Wi g -
£

194 : PJI B o] g ..

33 : non concluant i j

Vs2018 ICM o , o
o - i ——

Y Y T
N Yes o Yes

Infected Infected

Fig. 1. Box plots of serum and synovial CRP according to infection groups.

Seuil 6,9 mg/l

Receiver Operating Characteristic (ROC) Curve Analysis for Each Biomarker.

Biomarker AUC SE 95% CI Lower 95% Cl Upper 2018 ICM Cutoff Sensitivity Specificity
Synovial CRP 0.951 0.010 0.932 0.970 6.9 | 0.742 0.980 I
Serum CRP 0.926 0.018 0.903 0.949 1.0 0.835 0.883
Serum ESR 0.848 0.018 0.813 0.884 30 0.874 0.729
Synovial PMN 0.973 0.009 0.956 0.991 80 0.864 0.992
Synovial WBC 0.978 0.007 0.963 0.992 3,000 0917 0.987
Alpha-Defensin 0.925 0.013 0.898 0.951 - 0.986 0.869

AUC, area under the curve; SE, standard error; Cl, confidence interval; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; PMN%, polymorphonuclear leukocyte
percentage; WBC, white blood cell count; ICM, International Consensus Meeting.
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Synovial M Daactivin Deatain ic A TTeafial Adiiane+e Frar Miaanncic ~F M) Check for updates
. . Periprost
CRP articulaire s
E 20.04
A 1 Lo . 3 15.0
Bonne corrélation taux de CRP sérigue et synoviale 5

5.0 75 . ]
1.0 > — —_— g -..:‘..'. ..: .
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0.8+ rjjl/‘ / Fig. 2. Relationship between serum and synovial CRP.
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Ces résultats soutiennent l'utilisation de la CRP

—Serum CRP
—— Synovial CRP

e synoviale comme complément dans le bilan de PJI
.0 0.2 104: spedﬂ((::y 0s 1.0

Fig. 3. Receiver operating characteristic curves of serum and synovial CRP.

Valeur ajoutée de la CRP synoviale vs CRP seérique?
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CRP articulaire | !

Al Z2ZHU FTFHA0ES onxoyel ¢Uraible sensibilité dans les

A Fa(,:iIAement dlspc_)nl_ble IOAP<hroniques
A In,te_ret en association avec CRP A Seuil?
séerique

A Valeur quantitative



Biomarqueurs synoviaux

Calprotectine articulaire

A Protéine pro inflammatoire relarguée par les macrophages et les PNN
A Suivi MICI
A Test ELISA et test Unitaire

A Seuil =50 mg/L  J.A Warren 2022 ; Grassi 2022 ; J, Warren 2021

15 minutes

[Calprotectine] proportionnelle a l'intensité de la couleur et peut donc étre
calculée par I'application mobile.

14 to 300mg/ml.

low risk (less than 1mg/ml)

moderate risk (14 to 5éhg/ml)

high risk (more than 5hg/ml).

To o Io To o I
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Synovial Calprotectin: An Inexpensive Biomarker to Exclude a Chronic @umm
Prosthetic Joint Infection

Marjan Wouthuyzen-Bakker, MD, PhD * ", Joris ].W. Ploegmakers, MD °,
Karsten Ottink, MD ®, Greetje A. Kampinga, MD, PhD °, Lucie Wagenmakers-Huizenga ©,
Paul C. Jutte, MD, PhD ®, Anneke C.M. Kobold, MD, PhD

* Department of Medical i Infection Prevention, roningen, University Medical Center Groningen, Groningen, The Netherlands
¥ Department of Orthopaedic Surgery, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands
© Department of Laboratary Medicine, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands

Calprotectine articulaire

p <0.0001

52 patients, chronigue (>4 mois) : 3000-

15PJI, 37 non PJI

2000~ o
i ) calprotectin 1900+
Dosageammunoenzymatiquale la mg/L A
calprotectine (BUHLMANN) =

100

Vs MSIS 2011 5

Cuttoff = 50 mg/L

Table 1
Diagnostic Accuracy of Synovial Calprotectin (Cut-Off Value 50 mg/L), Serum CRP (Cut-Off Value 10 mg/L), and ESR (Cut-Off Value 30 mm/h) for Diagnosing a PJI.

Synovial Calprotectin Serum CRP Serum ESR Serum CRP and ESR
Sensitivity 86.7% (95% Cl 59.5-98.3) 66.7% (95% Cl 38.8-88.2) 72.7% (95% Cl 39.0-93.9) 63.7% (95% Cl 30.8-89.1)
Specificity 91.7% (95% C1 78.1-98.3) 70.4% (95% C1 49.8-86.3) 69.6% (95% Cl 47.1-86.8) 75.0% (95% C1 50.9-91.3)
PPV 81.3% (95% C1 59.0-92.9) 55.6% (95% CI 38.7-71. A .8-70. . NED
NPV 94.4% (95% Cl 82.3-98.4) 79.2% (95% C1 64.1-89.0) 84.2% (95% Cl 66.2-93.6) 80.0% (95% Cl 62.3-89.5)
PLR 10.9 (95% Cl 3.6-32.2) 2.3 (95% C1 1.1-4.5) 2.4 (95%Cl 1.2-4.9) 2.6 (95% C1 1.1-6.1)
NLR 0.14 (95% CI 0.04-0.53) 0.47 (95% CI 0.2-1.0) 0.4 (95% C1 0.1-1.1) 0.5 (95% C1 0.2-1.1)

PPV, positive predictive value; PLR, positive likelihood ratio; NLR, negative likelihood ratio; Cl, confidence interval.




The Journal of Arthroplasty 33 (2018) 11491153

Contents lists available at ScienceDirect

The Journal of Arthroplasty

Biomarqueurs synoviaux

Complications - Infection

SEVIER journal homepage: www.arthroplastyjournal.arg

Synovial Calprotectin: An Inexpensive Biomarker to Exclude a Chronic ®Cmmm
Prosthetic Joint Infection

. . . Marjan Wouthuyzen-Bakker, MD, PhD * ", Joris ].W. Ploegmakers, MD °,
a rO e‘ I I I e ar I ‘ l I al re Karsten Ottink, MD ®, Greetje A. Kampinga, MD, PhD °, Lucie Wagenmakers-Huizenga ©,
Paul C. Jutte, MD, PhD ®, Anneke C.M. Kobold, MD, PhD ©

“ Department of Medical i Infection Prevention, roningen, University Medical Center Groningen, Groningen, The Netherlands
¥ Department of Orthopaedic Surgery, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands
© Department of Laboratary Medicine, University of Groningen, University Medical Center Groningen, Groningen, The Netherlands

oCt b LI} & RS RA&AOdzaaAzZY

~
H Cb LINK & S e
Characteristics of Patients With False Positive and False Negative Values of Synovial Calprotectin (Cut-Off Value 50 mg/L) for Diagnosing or Excluding a PJI.

~
I—b LJN\T\ é S No PJI (n = 37) PJi(n = 15)
True Negative (n = 34) False Positive (n = 3) True Positive (n = 13) False Negative (n = 2)
Joint
Hip 21 3 8 0
Knee 12 0 3 2
Shoulder 1 0 2 0
Rheumatoid arthritis 2 0 2 0
Malignancy bone 4 1 0 0
Use of antibiotics 0 0 2 1
Use of immunosuppressive drugs 3 0 2 0
Fistula 0 0 1 1
Onset of symptoms
Early (<3 mo after arthroplasty) 4 0 2 0
Delayed (3-24 mo after arthroplasty) 6 0 3 1
Late (>24 mo after arthroplasty) 24 3 8 1
Microorganism causing the infection
Staphylococcus aureus 0 0
Coagulase-negative staphylococci 4 1
Gram negatives 2 0
Streptococcus species 1 0
Enterococcus species 0 1
Propionibacterium acnes 2 0
Corynebacterium species 0 0
Polymicrobial 3 0
Culture negative 1 0

Alternative diagnosis

Aseptic loosening 15 3
Metallosis 7 0
Luxation 3 0
Fracture 3 0
Patella problem 2 0
Other/unknown 4 0
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Prosthetic Joint Infection
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Paul C. Jutte, MD, PhD ®, Anneke C.M. Kobold, MD, PhD

* Department of Medical Infection Prevention, roningen, University Medical Center Groningen, Groningen, The Netherlands
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En + Analyse supplémentaire, 12 patient§eI
A Chez 2 des 12 patients (17%), 2 cultures tissulaires peropératoires ou plus étaier
L2 AAGADGSA AYFSOUA2Y LISNEA&AGEYOGS 2dz
A Chez ces deux patients : CRP, ESR, histologie et calprotectine : NEG.
A Pas de prise Immunosuppresseurs

Cl A6t Sa Ay 2 0dih dalpritcsting paOasseNsknSidle M




International Orthopaedics (2022) 46:1473-1479
https://doi.org/10.1007/500264-022-05421-1

Biomarqueurs synoviat ===

Synovial calprotectin is a reliable biomarker for periprosthetic joint
infections in acute-phase inflammation — a prospective cohort study

Igor Lazic' @ - Peter Prodinger? - Maximilian Stephan' - Alexander T. Haug' - Florian Pohlig' - Severin Langer' -

Calprotectine articulaire

Table 1 Performance of CRP, WBC, PMN and calprotectin lateral- NPV, negative predictive value; EBJIS 2021, European Bone and
. ;s s o= flow-test. The modified EBJIS 2021 definition served as the gold Joint Infection society definition of periprosthetic joint infection pub-
33 patlents pour une reVISlon standard. CI, confidence interval; PPV, positive predictive value;  lished in 2021
h h CRP WBC PMN Calprotectin
g e n O u O u a'n C e aVeC Cau Se Sensivity (95% CI) 0.41 (0.18, 0.67) 0.41 (0.18, 0.67) 0.71 (0.44, 0.90) 0.88 (0.64, 0.99)
ﬁ Q 7\ -_I_- .[ I Y- Y- I % A 2 Y Specificity (95% CI) 0.81 (0.54, 0.96) 1.00 (0.79, 1.00) 1.00 (0.79, 1.00) 0.81 (0.54, 0.96)
u PPV (95% CI) 0.70 (0.35, 0.93) 1.00 (0.59, 1.00) 1.00 (0.74, 1.00) 0.83 (0.59, 0.96)

NPV (95% CI) 0.57 (0.35,0.77) 0.62 (0.41, 0.80) 0.77 (0.53,0.92) 0.87 (0.60, 0.98)

A 17 patients en phase
postopératoire précoce
A 11 patient aprés luxation
A 5 patients pour rupture
RQAYLX I yi
17PJI, 16 non PJI

0oCt Y HKO Y NIMzLIidzZNBE RQA
mégaprothese

Méme en présence d'une inflammation locale
Testcassette due a d'autres causes non infectieuses, la

calprotectine est un parametre diagnostique
Vs 2021 EBJIS fiable pour la déetection d'une PJI dans les THA
et TKA primaires et de révision.
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Synovial Fluid Calprotectin for the Preoperative Diagnosis of M) Cheoktor upcates
Chronic Periprosthetic Joint Infection

Paolo Salari, MD *, Marco Grassi, MD “, Barbara Cinti, BS °, Nicoletta Onori, BS ",

L} - -
Antonio Gigante, MD *
* Department of Clinical and Melecular Science, Clinical Orthopedics. School of Medicine, Universita Politecnica delle Marche, Ancona. ltaly
" Laboratory of Clinical Pathology and Microbiology, General Service Department, Azienda Ospedaliera Universitaria “Ospedali Riuniti”, Ancona,
Iraly
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Etude prospective observationnelle  « .. i It A

§° 500 ; 6051
Ponction préop sur PTG uniquemen £ »—— B o

= 200 Ea) £

S 100 - 20:‘ .| AUC = 0,996

X [, P < 0,001
VSICM2018 0 = Mot 0""'.".':.I.HI...|...|...
Infected Not Infected 0 20 40 60 80 100
Score for PJI 100-Speciﬁcity

76 patients inCIu S (37%PJI) Fig. 1. Dosage of synovial calprotectin in infected and non-infected patients. Fig. 2. AUC of synovial calprotectin test.

. . . . = /A - )
CE : infection aigue, ATB moins de 5e=100%; Sp = 95%
2sem, maladies inflammatoires
chroniques

Résultats :
- Aucun FN, 2 FP (53 et 58 mg/I) avec seuil » 50
mg/L

- taux moyen positif = 320 mg/L

ELISA
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Calprotectine articulaire

A Codt faiblestn X ¢ ne | ¢A0ONon utilisable chez les patients maladie
A Facilement disponible iInflammatoire systémiqueolyarthrite rhumatoide,
A Valeur quantitative Spondylarthrite ankylosante, Maladie inflammatoire chronique

RS tQAyGSaldAy o6alL/ LO0OO

ALYTtdzZSYOS RQdzy GNJF A
Immunosuppresseur ?

1: Whouthuyzenret al., 2018
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Conclusion
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Aide au diagnostic, intégrés dans les scores

t Sdz dziAf A&aS&a SyO2NB RIya f
aucun marqueurs synoviaouzeauJNI Poitiers, 2020)
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Biologie

Moléculaire

(PCR ciblée,
multiplexe/syndromique, NGS)




APPORDELABIOLOGIFOLECULAIRBM)

V Sensibilitéres souventplusfaiblequelaculture:

- 10A: tréspeuR Q! BattérienmaisbeaucoupR Q! Huimain

- Biopsiesseuses/tissulairesmilieucomplexed extractionADNbactériendifficile
A PositionnementlestechniqguesBM : en seconddigneen casde négativitedescultures
malgréuneforte suspiciorcliniqueR QA Y FSOU A 2 Y

V Intérét +++ quand traitement antibiotique administré avant la réalisation des
prélevementgper-opératoires

V Apport destechniquesde BM : rapidité du résultat pour une adaptationrapide du
traitement probabiliste

Techniques de BM:
-PCR ciblees
- PCR multiplexes/syndromiques
- Sequencage de nouvelle génération (NGS)




PCR ciblee | Cible 1 gene bactérien

A Universelle a toutes les bactéries
Exemple : genal (generibosomiqueARNr 16S)

@ Patients sous ATB {persistance ADN bactérien viable/non viable avec traitement ATB)

PCR non adaptée aux infectignhgrimicrobiennes
Délai de rendu de résultats-8ljours)
Contamination

Sensibilité < culturdBgmeret al.,2014)

Evaluation of 16S rRNA Gene PCR Sensitivity and Specificity for
. . . Diagnosis of Prosthetic Joint Infection: a Prospective Multicenter
Evaluation performances pour diagnostic des IOAF coss sectional study
Etude sur 299 patients il ——

192 IOAP confirmées par culture bactérienne pos
A 143 PCRRRNI16S positives

Sensibilité PCRRNrl6s = 73,3% , Spécificité = 95,5%

.........................................................................................................................................................................................................................................................................................................................................................................



PCR ciblée | Cible 1 gene bactérien

A {LISOATAIdzZS RQdzyS o6F OG4SNRS

PCRStaphylococcumureus gene spécifique bactérie-gene de résistance aux béta
lactamines

Exemple kit commerciaXpert® MRSA/SA SST¢pheid

o . ' 0
(protéine A, génspa+ PLP2A, génmaed) w

@ Résultat rapide (72 minutes)

0 Kit valide sur les prélevements de peau et de tissu mou uniguement
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A {LISOATAIdzZS RQdzyS o6F OG4SNRS

PCRStaphylococcumureus gene spécifique bactérie-gene de résistance aux béta

lactamines .
Exemple kit commerciaXper®® MRSA/SA SSTégheid ] ‘J
(protéine A, génepa+ PLP2A, gémaed) =2

Challenging Methicillin Resistance

Eva|uation performanceSOA . Detection in Bone and Joint
Infections: Focus on the MRSA/SA

Détection deS. aureus sensibilité entre 85,4% et 1009 ssn® Strategy

Détection des SARM : sensibilité entre 81,8% et 100" e cuons o, rarcas vanaoon san troms Locre

Détection des Staphylocoquesagulaseégative resistants : sensibilité entre 36% et

100%

.y Orthopaedics & Traumatology: Surgery & A

OiA2ya RQ2&a == = . S§3%
u dzR I I

Evaluation performances)\ y T
RQF NIKNRB RS aSa

Aécuracy of the GeneXpert® MRSA/SA

Sensibilité = 42,9% SSTI test to diagnose methicillin-
AnifiAitA — 0 resistant Staphylococcus spp. infection
Sp@lelClte - 96’8 /0 in bone fixation and fusion and
VPP = 60% management of infected non-unions
Théo Martin © ‘,‘-{u Pierre Martinot ¢, Jean-Thomas Leclerc °®<¢,
VPN = 93,8% T oot TS

Thomas Amouyel ° ° €, Eric Senneville ® ©J

.........................................................................................................................................................................................................................................................................................................................................................................



PCR ciblée | Cible 1 gene bactérien

A {LISOATAIdzZS RQdzyS o6F OG4SNRS

PCRKingell&kingae: ostéo-arthrite ouostéomyéliteRS € QS y Fd4yams) 6 ¢ Y 2
Bactérie a croissance lentefjours) / culture difficile (faible sensibilite)
PCR maison, cibles différentes (toxine ®XPBXrtxB, chaperonninegsOcprc N1~ X U

Sensibilitée PCR sur liquide articulaire 5 a 10 fois > a celle de la culture (dépend du ger
OA0fS LIN £Sa t/w SiG RS tQdziAft A&l GAZ2Y

Performances PGRculture :
t[iugm)sfic.s‘ (b Py

Review
The Past, Present, and Future of Kingella kingae Detection in
Pediatric Osteoarthritis




