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Protez enfeksiyonlari

* Enfeksiyon oranlari ¢ Risk faktorleri

— Diz % 0.8-1.9

— Kalgca % 0.3-1.7

— Omuz % 0.7
— Bilek %3

<jnNos

— Bakteriyemi

— Postop yara enfeksiyonu
— Romatoid artirit

— Malignite

— Onceki ameliyat 6ykisi

KAYIP

Fonksiyonel
Ekonomik



Protez enfeksiyonlari

* Etken mikroorganizmalar

M Staphylococcus aureus ve koagulaz
negatif stafilokok turleri
m Polimikrobiyal
W Streptococcus spp.
B Gram negatif basiller
M Anaerob bakteriler
Cutibacterium (Propionibacterium) acnes

Peptostreptococcus spp.




Protez enfeksiyonlari

* Bulas
— Ameliyat sirasinda protez yuzeyine
— Implantasyon sonrasi hematojen

— Septik?
— Aseptik?
* Etken virtlansi yiksek bir mikrorganizma ise akut

— S. aureus v.b.

 Etken virtlansi disik bir mikrorganizma ise subakut/kronik

— Cutibacterium acnes veya koagiilaz negatif stafilokoklar



Definitions of the Classification Systems for Diagnosing PJI

MSEIST (21 of the 2 Major Criteria
OR =3 of 5 Minor Criteria)

ID&AY (=1 of the Following 4 Criteria)

Proposed Criteria of the EBIISS
{=1 of the Following 4 Criteria)

Major criteria:
2 positive peripmsthetic cultures

Sinus tract communicating with the
prosthesis

Minor critena:

Sinus tract communicating with the
prosthesis

Pumnulence without other etiology
surrounding the prosthesis

Acute inflammation seen on
histopathological examination of the
peripmsthetic tissue

=2 intraop. cultures or combination of
preop. aspimtion and intraop. cultures
yielding an indistinguishable oganism

Furulence around the prosthesis or sinus
tract
Increased synovial fluld leukocyte count

Positive histopathology
Confirmatory microbial growth in synovial

fluid, periprosthetic tissue, or sonication
culture

Elevated CRP and ESR (ESR of
=30 mm/hr) ? ?
Elevated synovial fluid leukocyte count . 7
or positive lBukocyte esterase stip test v
[ = = O 4= 4=+ :|

Elevated synovial fluid percentage of

granulocytes

A single positive culture (5]
Positive histological analysis of |
periprosthetic tissue

*PJl = periprosthetic joint infection, MSIS = Musculoskeletal Infection Society, IDSA = Infectious Diseases Society of

Bone and Joint Infection Socisty, CRP = Creactive protein, and ESR = envthrocyte sedimentation rate. fFor the MSIE

indicated by =10 mg/ L in chronic infections or =100 mg/L in acute infections; elevated synovial fluid leukooyte count,

chronic infections or=10,000 leukocytes/ pL in acute infections; elevated synovial fluid percentage of granulooyte s, by

=80% in acute infections; and positive histological analysis of periprosthetic tissue was defined as =5 neutrophils

HPFs observed on periprosthetic tissue at x400 magnification. $For IDSA, growth of a virulent microorganism (e.g..

single specimen ofatissue biopsy or synovial fluid may also represent P §For the proposed crteria of the EBJIS, incre

count was indicated by a leukocyte count of =2,000/ kL or >T0% granulocytes; not interpretable within & weeks ¢

disease, or after periprosthetic fracture or dislocation. Positive histopathology was defined as a mean of =23 granulo

type 1), according to Krenn et al.™. Confirmatory microbial growth in periprosthetic tissue culture was considersd | )
positive in highly virulent organisms or =2 specimens showed microbial growth of a low virulent pathogen, and sonication culture was considered
positive if =50 colony-forming units/mL of sonication fluid grew, according to Partillo et al®.

1 Bone loint Surg Am. 2018;100:742-50



Protez enfeksiyonlarinda laboratuvar

Mikrobiyolojik degerlendirme

-+

Inflamatuvar belirtecler



Protez enfeksiyonlarinda mikrobiyolojik
degerlendirme

MSIST (21 of the 2 Major Critena Froposed Critena of the EBJISS
OR 23 of 5 Minor Criteria) IDSAY (21 of the Following 4 Criteria) (21 of the Following 4 Criteria)
Major critena: Sinus tract communscating with the Purulence around the prosthesis or simus

prosthesis ract

2 positive penprosthelic cuftures Punulence without other etiology Increased synowial fluid leukocyte count
surrounding the prosthesis

Sinus tract communicating with the Acite inflammation seen on Positive histopathology

prosthesis histopathological examination of the

Minor crteda: 22 inrzop. cultwres or combmnation of
preop. aspimbion and intrsop, cultures

yeldng an indistinguishable ogans

Confirmatory microbiad growth in synovial
fluid, periprosthetic tissue, or sonication

Elevated CRP and ESR (ESR of

>30 mm/hn

Elevated synoval fuid leukocyte count
or positive ieukocyte esterase stip test
(++0r+4+)

Elevated synoval fluid percentage of

< A single positive culture >

Positive histological analysis of
periprosthetic tissue

*PJI = periprosthetic joint infection, MSIS = Musculoskeletal Infection Sociely, IDSA = Infectious Diseases Society of Amenca, EBJIS = European
Bore and Joint Infection Soclety, CRP = Creactive protein, and ESR = erythrocyte sedimentation rate. tFor the MSIS crilenia, elevated CRP was
Indicated by >10mg/ L in chronic infections or >100 mg/L In acute infections: elevated synovial fluld leukocoyte count, by >3,000 leukocytes /pLin
chronic mfections or> 10,000 leukooyte s/l in acute infections; dlevated synovialfluid percentage of granulocyte s, by »80% inchronic infections or
>90% in acute infections; and positve histological analysis of periprosthelic lissue was defined as >5 neutrophils per highpowes field (HPF) in 5
HPFs cbsarved on periprosthetic tissue at x400 magnification, $For IDSA, growth of 8 virulent microorganism (e.8., Staphyfococcus sureus) ina
single specimenof atissue biopsy or synovial fluld may atsorepresent P §For the proposed cnteria of the EBJIS, increased synovial fluid leukocyte
count was indcated by a leukogte count of >2,000/u L or > 70% granulocytes: not interpretable within 6 weeks of surgery, in rheumatic joird
disease, or after perdprosthetic fracture or dislocation. Positive histopatholbgy was defined &s a mean of >23 granulocytes per 10 HPFs (type |l or
tvpe ). according to Krenn et al.=. Confirmatory microbial growth in periprosthetic tissve culture was considered positive if 21 specimen was



Protez enfeksiyonlarinda mikrobiyolojik
degerlendirme

Table 1 Iniemational consensus meeting critena for defining penprosthetic joint infection

Periprosthetic joint infection is present if one of two major criteria or three of five minor criteria exists

Major
criteria

Minor
criteria

1. A sinus tract mmmunil::ﬂ.tinE with lttjnim or

2. Two positive periprosthetic cultures (tissue or synovial fluid) with phenotypically idenucal ]

MICTOOrganism

Acurte PJT (<90 days)

Chronie PJI (=90 davys)

1. Elevated ESR or CRP ESR: no threshold ESR > 30 mm/h
CRP = 100 mg/L. CRP > 10 mg/L

2. Elevated SF WBC count or 10,000 cells/pL 3000 cellsjpL

Changes in the leukocyte +or ++ + or ++

eslerase strip

3. Elevated SF PMN% W% 80%

4. Positive histologic analysis of | =5 neutrophil per high-power =3 neutrophil per high-power

the periprosthetic tssue tield in 5 high-power ficlds field in 5 high-power fields
B ( =400)

5. A single positive culture

CRP C-reactive protein, ESR sedimentation rate, SF WBC synovial fluid white blood cell, SF PMN synovial fluid

polymorphonuclear neutrophil



Protez enfeksiyonlarinda
mikrobiyolojik degerlendirme

Hangi 6rnek?
Nasil?



Protez enfeksiyonlarinda mikrobiyolojik
degerlendirme

* SinuUs trasesi ve ylzeyel yara kulturleri

— S. aureus ve gram negatif bakteriler icin pozitif prediktif
deger yuksek

* Ylzeyel ve derin 6rnek kiltir uyumu % 80

— Diger etkenler icin yarari az

Rutin olarak tanisal degeri dusuk




Protez enfeksiyonlarinda mikrobiyolojik
degerlendirme

e Sinovyal sivi incelemesi

— Revizyon atroplasti dncesi rutin uygulama?

» Etken izole edilirse cerrahi plani ve lokal/sistemik antibiyotik
tedavisi organizasyonunda faydall

— Enfeksiyon stphesi varsa fayda orani yuksek

Diz icin daha kolay
Kalca?



Protez enfeksiyonlarinda mikrobiyolojik
degerlendirme

e Sinovyal sivi incelemesi

— Hucre sayimi

e Diz; >1.7 x 10°/L ve > % 65 notrofil

» Kalca >4.2 x 10°/L ve > % 80 notrofil : 2)

o Duyarhhk ve 6zgullik > %95
— Kaltar

* Tanida yararli
— Ozellikle de inflamatuvar hastalik varliginda

» Inflamatuvar belirtecleri ve hiicre sayimlarinin
glvenirliginin olumsuz etkilemesi nedeniyle



Protez enfeksiyonlarinda
Sinovyal sivi kulttru

Preoperatif ve intraoperatif 6rnek kiltlrleri arasinda
uyumsuzluk olabilir

Yalanci pozitif (%3-16) ve yalanci negatif (%8-50) sonuc
bildirimleri mevcut
— Neden?

* Anesteziklerin bakterisidal etkisi

* Gug Ureyen mikroorganizmalarin varligi

e Dusuk bakteri yuku

* Eklem icine verilen sivilarla mikroorganizma dilisyonu



Protez enfeksiyonlarinda
Sinovyal sivi kulttru

e Kultlr duyarhgini arttirmak icin ne yapabiliriz?

— Orneklerin kan kuiltuiri sisesine ekilmesi ile dogal ve protez

eklem enfeksiyonlarinda yararlanim artiyor

* Anerob + anerob

Sinovyal sivi
+

Periprostatik doku homojenati

Duyarlilik % 87
Ozgiilliik % 95




Kan kaltar sisesine ekimin tanisal yarari

Clim Ot Kelal Fas (200} A 223080243
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CLIXICAL KEsEARKUCH

Blood Culture Flasks for Culturing Synovial Fluid in Prosthetic

Joint Infections

Lhuis Fol-Yizearea ML Sebastizin Garvcea YL, Phib,
Jugn Co Wartisee-Fastor MUY, Josep M Sierea M,
Alex Soriano ML 1M}

Synovial fluid samples were positive in 78 ol 87 inlected
rases (90% ), periprosthetic tissue samples were positive in
71 (82%), and swab samples were positive in 39 (68%)

All operations were performed in a standard, nonlaminar — Solid samples rom penprosthetnc tssue with visual signs
airflow  operating room. Following the protocol of owr  of imflammation, granulation, necrosis, or pumilence were

hospital, the antibiotic treatment always was delayed unul  obtained and placed 1in stertle containers without medium
decp samples lor culture were obtained. The protocol for  or saline. Finally, swab cultures were obtained by passing a
sampling during surgery (open débndement or revision  gerile swab over the intracapsular area, bone, or fluid and
surgery) consisted ol obtaming samples just alter athrot- jmmediately placed in transport medium (AMIES transpon
omy s [ollows: (1) synovial Quid was aspirated and  medium). Two samples of tissue and swabs were ohtained

immediately inoculated half into aerobic and hall into

in all patients. In the case of synovial fluid, two samples

anacrobie blood culture Hasks (BACTEC 9240 system; BD
Diagnostic Systems, BD Corporation. NI, USA). The vol-
ume inoculated in each Hask was approximately 1 10 3 ml..




Clin Ornthop Relat Res (2010) 468:2238-2243
DOI 10.1007/511999-010-1254-3

CLINICAL RESEARCH

Blood Culture Flasks for Culturing Synovial Fluid in Prosthetic
Joint Infections

Table 4. Sensitivity, specificity, PPV and NPV of each sample according to the type of infection {acute or chronic)

Type of infection Sensitivity (%) Specificity (T Positive predictive value (%) MNegative predictive value (%) Accuracy
Acute

Synovial fluid 91,39 100} 100 93,6 96,19
Perprosthetic tissue T894 80.95 T8.95 80.95 &0

Swah BL.65 90.3 O8.68 BE.68 91.91
Chronic

Synovial flud 78.94 100 L 0N 27.96 91.7
Perprosthetic tissue 5698 20.95 67.12 73.38 71.23
Swab 39.53 09,29 97.14 7306 76.75




Protez enfeksiyonlarinda mikrobiyolojik
degerlendirme

* Periprostatik doku incelemesi

— Mikroskobi
e Duyarhlk % 0-30
— Kultur

e Duyarhlk % 37-61
— Son Uc¢ ay icinde antibiyotik tedavisi
— Alan basina disen mikroorganizma sayisi esit degil
— Etken olan mikroorganizmalarin bir kismi yavas cogaliyor
» Cutibacterium (Propionibacterium) acnes
e Uzun ve anaerob inkliibasyon



Periprostatik doku incelemeleri

e Kultur duyarliligini arttirmak icin ne yapabiliriz?
— En az bes farkli alandan 6rnekleme
— Inkiibasyon siiresini uzatma

Prolonged Bacterial Culture to Identify Late
Periprosthetic Joint Infection: A Promising Strategy

Petor Schifer.’ Bernd Fink® Dieter Sandow.’ Andreas Margull.' Irina Beeger” and Lars Frommett'

Uzun inktbasyon en cok Propionibacterium ve Peptostreptococcus tirleri icin yararli

Backgronnd. The value of microbiological culture to diagnose late periprosthetic infection is limited, especially
because standard methods may fail to detect biohim-lorming sessile or other fastidions bactersa. There is no
agreement on the appropriate cultivation period, although this period is a crucial factor, This study was designed
1o assess the duration of culture that is necessary for relable detection

Patients and methods,  Ten periprosthetsc tissue specimens each were obtiusned during revisson from 284 patients
with suspected lase hip or knee arthroplasty infection. Five samples were examined by microbiological culture over
a 14-day period, and 5 were subjected to hastologic analysis. To define infection, a pre-established algorithm was
used: this included detection of indistinguishable organisms in &2 tissue samples or growth in | tissue sample
and a positive result of histologic analysis =5 neutrophils in at least 10 high-power fiekds), The time to detection
of onganisms was monitored

Reswls,  Infection was dlagnosed in 110 patients. After 7 days (the longest incubstion period most freguently
reported], the detectson rate via calture was merely 73.6%, Organssms mdicating mfectson were found for up to
13 davs. " Early -detected species [mostly staphylococct) emerped predominantly during the fisst woek, whereas
“late"-detected agents (mostly Prapionibacrerinon species) were detected mainly during the second week. In both
populations, an unequivocal correlation between the number of calture positive tisste samples and positive results
of histologic anadysis was noted, which corroborated the evidence that true infectsons were detected over the entire
caltivation period.

Conclusions,  Prolonged microbdological culture for 2 weeks is promising because it yredds signs of periprosthetic
infection in a signihcant proportion of patients that would otherwise remain unidentibed

Clinical Infectious Diseases 2008;47:1303-9




Periprostatik doku incelemeleri

Table 3. Association of early- and late-detected organisms with histologic findings.

Kalttr duyarhhgini arttirmak icin ne yapabiliriz?

Early-detected organisms

Late-detected organisms

culture-positive

tissue samples.”*

No. of

culture-positive
tissue samples.®

Total Total
no. of samples no. of samples
no. of no. of
Result of histologic analysis samples ( =2F 1 h samples ( =2° 1 )
Positive 76 65 n 21 14 7
Negative 40 9 319 20 4 16°
All 116 \ 74 42 ) 11 \ 18 23

NOTE.

cias, Strgptococcus species, and Enterobactenaceae.

tenum species, Paptostraptococcus species, and other 22 O rne k Sda

* For early-detectad organisms grown in »2 tissue

-

® For late-Jetected organsms grown in »2 tissue samples versus 1 tissue sample, P = 007

“ Growth of indistinguishable organisms.
® Contaminating strains

Clinical Infectious Diseases 2008 47:1203-9

Early-detected species included Staphylococcus aureus, coagulase-negative staphylococci, Enferococcus spe-

yisi ; 3-5

3. Propionibac-



Sudruntu (svab) ornekleri

e Svab ile alinan ornek kulturleri
— Kapsuler membran
— Kemik

— Sinovyal sivi
* Doku ve sinovyal sivi kiltirine gore dusitk duyarlilik



Cikarilan protezin sonikasyonu ile kalttr




Cikarilan protezin sonikasyonu ile kalttr

Meta-Analysis of Sonication Fluid Samples from Prosthetic
Components for Diagnosis of Infection after Total Joint Arthroplasty

Zanjing Zhal,* Haowel L1,* An Qin,* Guangwang Liu,® Xuglang Uu,* Chuanlong Wu,* Hulwu L1, Zhenan Zhu,” Xinhua Qu,*
Kerong Dai®

Department of Grthopedics, Shanaghai Key Laboratory of Grthooedic iImplants, Shanghai Ninth Peogle’s Hospital, Shanghai Jiaotong University School of Medicine,
Shanghai, China®, Department of Onthopaedic Surgery, the Central Hospital of Xuzhou, Xuzhou Clinicat Schoal of Xuzhou Medical Coliege, Xuzhou Hospital (Affiliated
with Medical College of Southeast University), Rangsu, China®

This meta-analysis included 12 studies that evaluated sonication fluid cultures (SFC) for the diagnosis of prosthetic joint infec-
tion (PJ1). The pooled sensitivity and specificity were 0.80 (95% confidence interval [CI], 0.74 to 0.84) and 0.95 (CI, 0.90 to 0.98),
respectively. Subgroup analyses showed that a 14-day anacrobic culture may improve sensitivity, the use of centrifugation or
vortexing may improve specificity, and the use of 400 to 500 ml of Ringer's solution for containers may improve sensitivity and
specificity. The best SFC cutoff was =5 CFU. In conclusion, SFC has high sensitivity and very high specificity for diagnosing PJ1.

Joumnal of Clinical Microbiclogy p. 1730-1736 May 2014 Volume 52 Number 5



Tanida molekuler ydntemler ne kadar yararli?

Archives of Orthopaedic and Trauma Surgery (2018} 133:871-378
https//dot.org/10.1007/500402-018-2024-y

KNEE ARTHROPLASTY

@ CromsMark

Preoperative PCR analysis of synovial fluid has limited value
for the diagnosis of periprosthetic joint infections of total knee
arthroplasties

Bernd Fink'2@ - 2en DNA was extracted and purified for PCR analysis. Two e
Damian Oremek e parate PCR assays were performed with each sample using
— primers targeting conserved gene regions of bacterial 16S
o springerverlag@m rRNA. and fungal and eukaryote 18S rRNA, respectively.

Abstract

Preoperative diagnosis of periprosthetic joint infection (PJI) is important because of the therapeutic consequences. This
prospective study was designed to answer the question, if preoperutive PCR analysis of the synovial fluid in addition to the
culture and the CRP analysis of the blood are helpful for the diagnosis of PJI in knee arthroplasties. Before revision CRP

Preoperatlf degerlendlrmede standart kultire sinirl katki

Ve A it Ll s i YTy Y Py e

methods. Tv. enty-seven prostheses were identified as infected (pm alence 23.3%). The combined unalyses of the joint fluid
cultivation and the CRP blood level resulted in a sensitivity of 77 8%, a specificity of 95.5%. a positive-predictive value of
84.0%, a negative-predictive value of 93.4% and an accuracy of 91.4%. The PCR analysis of the synovial luid resulted n a
sensitivity of S5.6%, a specificity of 82.0%, a positive-predictive value of 48.4%, a negative-predictive value of 85.9% and
un accuracy of 75.9%. The sensitivity for culture of the aspirmte and PCR analysis in combination with an elevated CRP Jevel
was 85.2%. the ‘N’lh\.l“ 8” 0%, the positive- pn:dumc value 58. 9‘3 the negative- pmdutm: value 94 8% and the accuracy

82 7% The preo alvsis of sy S p 10N Lo s . X S15




Surgical Infections, VOL. 19, NO. 6 | a nomal

Diagnosis of Periprosthetic Joint Infection Using
Polymerase Chain Reaction: An Updated
Systematic Review and Meta-Analysis

Yang Jun (=) and Liu Jianghua

Published Online: 1 Aug 2018 | https:/dot.org/10.1089/sur 2018014

M Tools < Share

Abstract

Background: We aim to update a meta-analysis to evaluate the efficiency of polymerase chain reaction (PCR) for diagnosis
of periprosthelic joint infection (PJ1) because different types of PCR assays have yielded variable diagnostic efficiency from
2013

Methods: We conducted our systematic review by searching for keywords in online databases from 2013 1o May 2017.
Studies werse chosen based on inclusion and exclusion criteria and the quality of included studies was assessed. Pooled
sensitivity and specificity were compared with other synovial fluid biomarkers, A total of 20 studies, comprising 2,526
participants were assessed

Results: The pooled sensitivity, specificity, and diagnostic odds ratio (DOR) were 0.76 (95% confidence interval [Cl]. 0.65~
0.85), 0.94 (95% C1: 0.92~0.95), and 0.94 (95% C1: 0.92~0.98), respectively. Meta-regression analysis indicated that use of
specific genes, fresh samples, and more than one sample per patient may improve sensitivity.

Conclusions: Anbough novel PCR assays have been developed the sensstmty of PCR for the dsagnosns of PJI had decreased

PJL. Novel synovnal fluid baomarke' such as u'deiensm which possesses pooled sensitivity between 0 96 and 1 00 mrght be
more efficient than PCR in PJI diagnosis




B Joint 2008 Ol A0C-E 10129813570 doi. 1001 300015200, 100810 5.0.0-2018-0056 R

Comparison of molecular diagnosis with serum markers and synovial fluid analysis in patients
with prosthetic joint infection.

ke FET Loyl wo C1 vou HLE Lee GBY, Lee gt

+ Author information

Gbhstract
AIMS: The aim of this study was ta compane the rasults of 163285 rRMA sequencing with the erytarocyte sedimentation rate (ESR), &

reactve proten (CREP) level, and synovial fuid analysis in e dizan

PATIEMTS AND METHODS: Betwaen Septermher 2015 and August | 2 5 h a Stal 189 ko nt rOI

there were 25 patients with @ PJI and 182 contrals. Of the PJI patier oc oc

Was G vears (30 0 83 Tne LR and CREP levels werg massurad, ES Rl C R PI ku It u rl 1 65 + 2 35 r R N A

wias subjeclad o revarss banscriplion pobanmsoasa chain reaclion (RT-PCRsaguence anatysis largelng he 185285 1BEMA, amd Lo
conveniiaonsl culture—Labarstan: narconnal who sesrs Blind toctha clinical infoammation carfamad oll focts Tha diaanasies of DL sos hosad on

recmesare ™ Monomikrobiyal enfeksiyonda mikemmel tanimlama

RESULTS: A iotal of

me eszes g Polimikrobiyal enfeksiyonda etken tanimlama hatalar
1857285 rRMA PCH. - i i . ]

posifiva RT-PCR resulf The sensitivity and specificity of the malecular diagnasis mathod wvears 100% (95% confidence interval (G EG T 1o
100) and 99.5% (95% CI 971 to 59.9), respectively, whereas the positive and negative predictive values of PCR were 96.1% (90% C1 79.4 to
GO0 and 100% (95% G198 1 to 100), respoectisehy, |

and p = 0.010 for ESH and CRP, raspaciivaly), the synovial Tlued white blood call (WEBC) count (p = 0.035), and parcentags of
palyrmorphionuslear cells (PN {p = 0.014)

COMCLUSION: Steowss RT-PCR and seguence analysis of the 185285 tRNA camad oul under siringent leborelory conditions echiswved
highly sensifive and specific resulis far the differentiation bebyesn asepfic and saptic joints undergring arthroplasty. Seguence anshysis
successfully identfied bacterial strains in moncmicrobial infections but failed to identify molecular targets in polymicrobial infections. Further
refinamsant of e protoccls 1o dantity the bactera n polymicrobial infectaons s nesdad. Cita this amicke. Dons Joint J 2078 10000 1234 5-51.




Tanida inflamatuvar belirtecler



Tanida inflamatuvar belirtecler

Sedimantasyon hizi
CRP

IL-6

TNF-alfa

Lokosit esteraz
Alfa-defensin



Sedimantasyon h|2| ve CRP

Table ¥ lorerational consensos moeting cofena foe defimmg penprasthetic gt inlecisn

l"‘.nrfmlh e h\.uu B xr setn of ome -"lv« ln.n'crmn* or (hree of I| Ve MINUT Oriers exsts

Major | 1. A sinus tract commemicaring wit h the jaint ar

L] L] L]
— Bel I rI eyICI SI n I r ? eotens |2 Two positive periprosthatic cultures (tissue or synavial fluid) with phenceypicaly identical

MUCTOOrZare sm

Minor Acute ."h‘ W gy .l) Ay n'"l' Mnu V)
Y S d 30 m m/h crtens ||, Elevated ESR oc CRP F_\R _m_*n 1 res hnld _[\_5_ « M) mun h )
e > | . ) _CRP = 'HmﬁL | CRP ll u:l.

| 2. Elevaned SF WEBC coant or 10,000 ceds L HOD cellafl

PY CRP 10 L Chanpes in the lenkocye bow b LOr 4

> ug '“d SE H'v‘ | U
| 3. Elevated SF :‘\1'\5 'lr- | B0
3. Pasitive hist Mlogic analysis of 5 u‘.ur'mhnl per high-power «3 meutrophil per hugh-power
the perprosthelic Gssue feld m 5 high-poaer fields lield n : hu.l power fields
) | =&

5. A single posgive colowre

CRF Cazactive proteis, ESK sedimentatioo mire, S8 WaC u.».nnl fud whee hilpod ull \) FUN synovial Hud
polymoemphooucivir newtrophil

Her tip eklem enfeksiyonu icin duyarlilik ve 6zgullik ayni mi?
Kullanilan enfeksiyon tanimlama kriterine gore
belirleyici sinirlarin duyarhlik ve 6zgullik?



C-Reactive Protein, Erythrocyte Sedimentation Rate and
PLoS One, 2010,5:€9358.

Orthopedic Implant Infection
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Melissa J. Karau', James M. Steckelberg’, Elie F. Berbari', Douglas R. Osmon’, Arlen D. Hanssen”,
David G. Lewallen®, Robert H. Cofield®, John W. Sperling”, Joaquin Sanchez-Sotelo®, Paul M.

Huddleston®, Mark B. Dekutoski®, Michael Yaszemski®, Bradford Currier®, Robin Patel'**

1 Division of nfectious Dissases, Department of Medicine, Mayo Qinic College of Medicine. Rochester, Minnesota, Unlted States of Ameda, 2 DMision of Blomedical
statistics and Irformatics, Department of Health Sciences Ressarch, Mayo Clinkc College of Medicing Rochester, Minnesota, United States of America, 3 Division of Cinical

Table 3. Sensitivity and specificity of CRP (>>10 mg/l) and/or ESR (>30 mm/h) for the detection of infected knee, hip and shoulder
|arthroplasty and spinal instrumentation.

Area Under pvalue from
Sensitivity Specificity PPV NPV the ROC Curve Logistic Regression
Knee ESR 530 mm/h 71 (58/82) 89 (19215 71 (5882 89 (191215) 030 «<0.0001
Knee CW 10 mg/d 83 (68/82) 72 (170/215) 60 (68N 13) 2 170N84) o <D 0001
Knee ES] >30 mmvh or CAP >10 mgh 87 (7v8) 75 615 57 (AN 25) ™ (161172) oM <D .0001
Hip ESAR >30 mmvh 47 (16/34) B4 (158/187) 36 (1645) 90 (1581 76) 066 <0.0001
Hip CRP =10 mg/! 74 2534 78 (144/187) iB (3540 ™ (1861 58) 076 <D.0001
Mip ESR >30 mmvh or CRP > 10 myg/! 76 (26/34) 71 (132187 32 (26/81) ™ R2n0) 074 <0.0001
Shoulder £SR >30 mm/h 6319 98 (84/45) 75 (4 73 [Ava0) 057 00764
Shoulder CRP >10 mgA 42 BN B4 3845 53 (815) T8 388 043 00269
Shoulder ESR >30 mavh or CRP >10mgd = 42 (819 82 (37/45) 50 (8/16) 77 (37/48) 082 00455
Spine ESR >30 mm/h & 9Ne 83 3340 56 (916) 87 (3v38) 073 00021
Spine CRP >10 mgy/l 57 @neg 85 a0 57 1B14) 85 Gy4) on 00038
Spine ESR >30 mmv/h or CRP >10 mg/1 79 (1114) 75 30/404 s2Mma2y) 9 30v13) 077 00013




Table 4. Sensitivity and specificity of optimized CRP and ESR for the detection of infected knee, hip and shoulder arthroplasty and

spinal instrumentation.

Area Under the p-value from

Sensitivity Specificity PPV NPV ROC Curve Logistic Regression
Knee ESR >19 mavh 8 (73782 74 (159/015) 57 (73129) 95 (159/168) 082 <0.0001
Knee CRP >145 mg/l 79 65/82) 88 (189/215) 71 (65/91) 92 (189/206) 024 <0,0001
Knee ESR 19 mmvh % (77/82) 69 (149/215) sS4 (77143) 97 (149154) 082 <0.0001
or CAP >145 mg/l
Hip ESR =13 mm/h 82 28/34) 60 (113/187) 27 (28/102) 95 (113119} 0 <<0.0001
Hip CRP >10.3 mgAl 74 25/34) 79 (142/187) 38 (25/65) o (1471156) 076 <0.0001
Hip ESR >13 mmv/h 88 (30/34) 55 (103/187) 26 (30/114) 9% (103107) 072 <0.0001
or CRP =10.3 mg/l
Shoulder ESR >26 mm/h 32 6/19) 93 (4245 67 (6/9) 76 @2/55) 063 0.02
Shoulder CRP >7 mg/dl 63 (1219) 73 (3345 50 (1224) 83 33/40) 068 o0
Shoulder ESR 26 63 (1219) 73 (33/45) 50 (12724 3 33/40) 068 0.0
mm/h or CRP >7 mg/dl ’
Spine ESR =45 mm/h 57 (8/14) 90 (36/40) 67 (8/12) 86 36/42) 074 0.001
Spine CRP 4.6 mg/dl 79 (1114) 68 (27/408 46 (11729 90 27/30) 073 00
Spine Sdl: =45 mm/ or CRP 20114 67 (27/40) 46 (1124 90 (27/30) 073 0.0
4.6 mg/

doi:10.1371 joumal pone 00093 58.1004




IL-6

— Diz ve kalca icin yuksek duyarlilik ve 6zgulltk
 >10 pg/ml

* Artroplasti disfonksiyonunun belirlenmesi rutin
algoritmasinda kullanimi ?



Prokalsitonin ve TNF-alfa

* Protez enfeksiyonlarinin tanisinda yararli bir

indikator degil
* Dusuk duyarlilik, yuksek 6zgulltk



Lokosit esteraz
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Complications - Infection

Diagnosing Periprosthetic Joint Infection: And the Winner Is?

Alisina Shahi, MD, Timothy L. Tan, MD, Michael M. Kheir, MD, Dean D. Tan,

Javad Parvizi, MD, FRCS ~

The Rothman Institute af Thomas kefferson University, Philaddphia, Pennsylvania

ARTICLE INFO

ABSTRACT

P

ESR

CRP and ESR (RP or ESR WBC LE PMN
Sensitivity 8674 & 122% 89601 « 0.70% 9231 « 095 849S5. 107 8578 « 1.67% 7500 = 4.17% 8582+ 170%
Specificity 7881 + 068% 51.47 £ 0.83% 68.13 + 0.78% 6205« 0.78% 8300 + 1.88% 9093 » 1.22% 8084 + 202%
Positive predictive value 4713 £ 132% 30,12 £ 0923 3848 + 1.12% 3230 £ 100% 8462 + 1.72% 61.83 £ 424% 8326+ 179%
Negative predictive value 9647 « 034X 98,34 » 030 9762 + 030 9677 = D35% 8426 +» 183X G485 « 095% 8370+ 193%
Diagnostic odds ratio 2333+ 011 2552 : 0.19 2566 + 0.14 1464 . 012 2945 + 019 30.06 » 0.27 2553+ 019
Positive likelihood ratio 409 158 290 237 5.05 8.27 448
Negative likelthood ratio 0.17 0.08 011 0.16 017 0.27 018

CRP, Cavactive protein; ESR erythrocyte sedimentation rate; LE leukocyte esterase:. PMN, polymorphonuciear; WBC white blood cell



Lokosit esteraz

Leukocyte Esterase as a Biomarker in the
Diagnosis of Periprosthetic Joint Infection

coe 1 Chi Wan g 1 Department of Clinical Laboratory PLA General Hospital, Befjing, P.R. China
Bo 2 Rui Li 2 Departrent of Orthopedics, PLA General Hospital, Befjing, PR China
eF 2 Qi Wang
¢1 Jinyan Duan Med Scl Morilt, 2017; 73: 353-358

afG 1 Chengbin Wang

Table 2. Sensitivity, specificity, positive predictive value and negative predictive value of LE strips.

ltems Results 95%(CI
Sensitivity (%) 91.4 75.8-97.8
Specificity (%) 96.4 79.8-99.8
Positive predictive value (%) 97.0 82.5-99.8
negative predictive value (%) 90.0 72.3-97.4




DEFENSIN; Parlayan yildiz

Epitel hiicreleri ve |6kositlerden salinan antimikrobiyal bir peptid

— Kemotaktik ve duzenleyici bir peptid
 Alfa tipi notrofil icinde yogun
— Eklem enfeksiyonu yaniti olarak sinoyval siviya sekrete ediliyor
» Enfeksiyon tanisinda duyarhlik (%92) ve 6zgillGgi (%95) cok yluksek
» CRP ile kombine kullanildiginda tanisal duyarhlik (%97) ve 6zgullGgu

(%100)
VA g - Farklh etken mikroorganizma ve farkl enfeksiyon lokalizasyonlarinda
405 sonuclar iyi
p \ — Sonuclar énceki antibiyotik kullanimindan ve sistemik inflamasyondan

etkilenmiyor
» Artan inflamatuvar belirteclere bagl yanls pozitif sonug ?
— Erken enfeksiyon tanisi icin tiim geleneksel laboratuvar testlerinden Ustiin




Alfa-defensin

— Belirleyici sinir deger (cut-off)?
 5.20-7.72 ?7?



Alfa-defensin hasta basi test olabilir mi?

Koz Sura Sports lTraumatol Arthrosc (2008) 26:1717-1722
DOl 10, 1T 00 16T-01T-4745-5

KNEE

High performance of a-defensin lateral flow assay (Synovasure)

in the diagnosis of chronic knee prosthetic infections

Giovanni Balatoe! - Vincenzo Franceschini® - Tiziana Ascione® - Alfredo Lamberti® -

Michele D’Amato” « Andrea Ensini® + Andrea Baldini®

Tuble 4 Disgnostic securscy of the crteria proposed by the Inernatonal Consensas Meeting on Chronic infection wsd a-delessin

l'est Sensitivity®

Speciticity®

HR'S

M

I'wo positive periprosthetic cultures with pheanotypi- F54 (HLO—R5 0

cally identical rrpanisms
25 (14.4-30.4)
BL3(67.4-90.3)
750 (60.6-85.6)
73 (60.6-83.6)
[R.B{0.7-31.2)
BTG5 (74.0-04.7)

A sinus track communicating with the joint
Elevated CEP (2 10 me/L) wwd ESE (= 30 nuh)
SFWEBC count == 3000ul

S5F PMHN percentage = 80%

A single positive culmure

Alpha-defensin (Synovasure)

1K) (91 .3—TIKI)

1K) (91 311K
B2 0 (p0.291.5)
Ol 4 (79397 1)

O7F (86,9907
756 (2.6-85.3)
7.1 (R6.9-99.7)

THED (97 . 3=T1H0)

1H1 (91,3110}
684 (53.8-80.3)
B0 (66-89.4)
923 (B0.4-97.5)
21.4 (12,4341
03,3 (R1.5-98.1)

ROT(TT.3-00.1)

T4.5 (6-H5.2)
G0 (78 3-00.6)
B8.9 {(76.2-93.5)
BG5S (TR0-05.m
72.3 (58.2-82.7)

0d.4 (K3, 7-95.6)

PPV positive predictive value, NPV negative predicrive value

The 95% confidence intervals ane shown in parenthesis

ELISA ile yuksek uyum
Tek yanhs pozitif
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Arthroplasty

| Diagnosis of prosthetic joint infection with alpha-defensin
-using a lateral flow device

“a multicentre study

—
.

£

erger =1 M. Van Cauter, R. Driesen, |. Neyt, 0. Cornu, J. Bellemans

Patients and Methods

A cohort of 121 patients comprising 85 total knee arthroplasties and 36 total hip
arthroplasties was prospectively evaluated between May 2015 and June 2016 in three
different orthopaedic centres. The tests were performed on patients with a chronically
painful prosthesis undergoing a joint aspiration in a diagnostic pathway or during revision

Lo =Y Y

Enfeksiyon tanisi/dislanmasinda mikemmel performans

Based on the MSIS criteria, 34 patients (28%) would have had a PJl, and 87 patients had no
PJl. Testing with the lateral flow device had a sensitivity of 97.1% (95% confidence intervals
(Cl) 84.5 to 99.9) and a specificity of 96.6% (95% Cl 90.3 to 99.2). The positive predictive value
was 91.7% (95% Cl 77.7% to 98.3), and the negative predictive value was 98.8% (95% Cl 93.6
to 99.9). Receiver operator characteristics analysis demonstrated an area under the curve
for the Synovasure test of 0.97 (95% C1 0.93 to 1.00).

Conclusion

Cwr findings suggest that the Synovasure test has an excellent diagnostic performance to
confirm or reject the diagnosis of a PJI. The results are promising for the care of the painful
or problematic knee and hip joint arthroplasty and the test should be considered as part of
the diagnostic toolbox for PJls.

Cite this article: Bone foint/2017;99-B:1176-82
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Systematic review

Alpha-defensin and the Synovasure lateral flow device for the
diagnosis of prosthetic joint infection

a systematic review and meta-analysis

B. A. Marson, 5. R. Deshmukh, D. ). C. Grindlay, B. E. Scammel|

Materials a

Studies wsing a
Bl e idenia
shudies was aval
(QUanas) toal. K

Laboratuvar temelli alfa-defensin tani icin Gmit vaad ediyor
Lateral akim testinin performansi disiik
Daha ¢ok calismaya ihtiyacg var

Results

& Lotal of 771 eligihle stodes were inchaded, The meedian CUEADAS woore was 13 [inlergquartils

A e I T L ol O Tl il LT

1, ] =

pooled sensithvity For the lsboratory slpha-defensin teet was 0,95 {95% confideance sitensal
(0090 ko 005 and the pocled specificiby wis D80 (95% CL0S5 to 0,58} for four studies
with a 1reshnld levsl of 5.2 mel The poosed sencitivity Tor tha laferal flow casseins fasr wtas
085 (254 O 074 90 0,821 and the pooled speclflcity was 0,90 (85% C10.97 to 0.98), There was

Conclusion

astabistically sigsibicant difference N sensity (p = 0,079, but not spechoty (o= MLATL

Labaratnrg-tasad Alpna-detencin testing ramaing a promising tool tar dlagnosing PJL The
fataral flow cassetts has 3 significantty lower parformance and poaled resuits are
comgarazle to the leucocyts osterase test, Ferther studies are requered Before the
witlaspraanl adagion af thea fAreral Mo cassel e algha-tlalensin basl,

Cite this artisle: Sane fedeof f X AT00-8:703-11,
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4 5002 Jomt Surg Am, 2018 May 2100(9):742-750. dot 10.2106/J84S 17.0100%

Alpha Defensin Lateral Flow Test for Diagnosis of Periprosthetic Joint Infection: Not a Screening
but a Confirmatory Test.

B s.n- M" Ic“‘"lh 51' pr.”!.l 91,2 “.!n]n”: 91 :
¢ Author information

Abstract

BACKGROUND: Determination of alpha defensin in synowvial fluid has shown promising results for diagnosing penprosthetic joint infection
(PJl). The purposes of our study were 1o assess the performance of aipha defensin lateral flow (ADLF) test for the diagnosis of acute and
chronic PJI using 3 classification systems and to compare its performance with the synovial fiuid leukocyte count.

METHODS: Palients in whom aspiration ol a prosthalic hip or knees joint was performed balore revision arthroplastly weis prospeclively
included In addition o standard diagnostic 1ests, the ADLF test was performed in synovial fluid  Patients ware classified as having PJI or
aseplic falure according 1o the definiion cnitena of the Musculoskeletal Infection Society (MSIS), the Infecltious Diseases Socwely of America
(IDSA), and the proposed critena of the European Bone and Joint Infection Socely (EBJIS). The performance of the ADLF test and the
leukocyte count was comparad using the McNemar chi-square tast.

RESULTS: Of 212 included patients, 151 (71%%) had a knee prosthesis and 61 (29%) had a hip prosthesis. PJI was diagnosed in 45 patients
(21%) using the MSIS cnteria, in 55 patients (26%) using the IDSA criteria and in 79 patients (37%) using the proposed EBJIS cnteria. The
sensitivity of the ADLF test was 84% (95% confidence interval [CI], 71% to 94%) with the MSIS critena, 67% (95% Cl, 53% to 79%) with the
IDSA criteria, and 54% (95% CI, 43% to 66%) with the propcsed EBJIS criteria. The ADLF test showed high specificity using all classification
cnitena (96% to 99%) and represented the most specific preoperative test for PJI, especially in the early postoperative period (91%; 95% CI,
59% to 100%). Using the proposed EBJIS definition criteria, the sensitivity of the leukocyte count was significantly higher than that of the
ADLF test (86% [95% CI, 76% to 93%] compared vath 54% [95% CI, 43% to 66%]. p < 0.001), particularly mn chronic PJI (81% compared with
44%, respectively, p <0.001)

CONCLUSIONS: The ADLF tesl was rapd and highly spacific for diagnosing PJ (>85%). Howevar, (1S sensilivity was Iimited (54% to 84%))
and it should therefore not be used for screening, but rather as a confirmatory test for PJI.
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TABLE V Performance of ADLF Test According to the MSIS, IDSA, and Proposed EBJIS Classification Systems*

No. of
Patients No. of
with Positive Patients
ADLF with Positive Positive Negative
Test/No. of ADLF Predictive Predictive
Definttion Patients with Test/No, of Sensitivity Spedificity Value Value
Criterla Aseptic Fallure Patents with PN (C1 95%) (%) (C1 95%) (%) (Cl 95%) (%) (Cl 95%) (%) Accuracy (%)
MSIS 6/167 38/45 B84.4 (70.593.5) 96.4 (92.398.7) B86.4(74.1-924) 95.8 (92.1.97.9) 9G9
IDSA 1/157 37/55 67.3 (53.3-72.3) 855 (91.088.2) B4.1(71.591.8) 89.3 (85.1.92.4) 882
EBNS b= DEZ n= 048 o048 A P R0 01 L7) 78.6 (74.282.4) 825
—— | | | | I f
50 180 il

*ADLF = alpha del B gy 43 '53 Bz . =] 24 a1 f America, EBJIS = European Bone and Joint
Infection Scciety. | = 80 2 E 0

= [

L]

W E e £ ad B
5 g 44
i
g 20+ 8 20+
o= o
all Pl acute PJI  chronic PH
[n=d 2} [n=1E] [n=26) all BJi acute PJ1  chronic P
[n=7E) {n=1T7}) {n=53)

B At defenen ateca] 1NOTADLY, the synovial fluid leukocyte count was significantly
more sensitive than the ADLF test in patients with chronic PJI.
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Bir olgumuz var

* 66y, ¢, 12 yil 6nce total diz protezi

e Sikayeti: 2-3 aydir bacak agrisi
— 1.10.2018 ; ortopedi servisine interne edilmis

* Sol diz protezinde septik gevseme

— 3.10.2018 ; diz revizyon artoplastisi+diz artoplastisi+total
protez cikarma

— 25.10.2018; onerilerle taburcu



Bir olgumuz var

Sinovyal Sivi Gram Boyama: Nadir sayida gram negatif kok gorilda.

Sinovyal Sivi Wright Boyama: Cok sayida |6kosit(%90 polimorfontkleer)
gorulda.

Sinovyal Sivi Kilturi: Salmonella species

Antibivogram

Ampisilin Duyarli Hucre sayimi
Chloramphenicol Duyarli Lokosit: 245,000/mm3
Siprofloksasin Duyarl Eritrosit: 100.000/mm3
Trimetoprim-Sulfametoksazol Duyarli

CRP: 431 mg/L
Sedim: 70 mm/h



Bir olgumuz var

* Doku Biyopsi
o Kdulturt: Salmonella enterica / Orta Miktarda (CFU/ml)
e Gram Boyama: Herhangi bir mikroorganizma gorilmedi.
 Wright Boyama: Cok sayida lokosit (%60 PMNL)

* Kemik
o Kaltlra: Salmonella enterica [/ Az Miktarda (CFU/ml)
 Gram Boyama: Herhangi bir mikroorganizma gorilmedi.
* Wright Boyama: Cok sayida l6kosit (%90 PMNL)

 Abse
o Kdilthrt: Salmonella enterica / Orta Miktarda (CFU/ml)

 Gram Boyama: Az sayida gram negatif basil gorulda.
* Wright Boyama:Orta sayida l6kosit (%90 PMNL)



SONUC



Bu toplantidan sonra ortak dilimiz ©

* Sinovyal sivi kaltlrd

— Aerob ve anerob kan kultdr siselerine hasta basi
ekim

Inkiibasyon 14 giin

* 1 ml/sise

— Ekim Oncesi sise kapagi lastigini mutlaka silelim

— Ayrica, laboratuvara génderilen 6rneklerden agara
ekim
* Aerob; 7 glin inkiibasyon



Bu toplantidan sonra ortak dilimiz ©

e Periprostatik doku kaltlra

— Intraoperatif alinan érneklerin ek olarak uygun
transfer besiyerine de konularak gonderilmesi

* Anerob izolasyon sansi

Inkiibasyon 14 giin




Bu toplantidan sonra ortak dilimiz ©

* Hucre sayimi icin
— EDTA (mor kapakli) tiplere 1 ml.6rnek



Bu toplantidan sonra ortak dilimiz ©

e Cikarilan protezler??

— Konusalim ©






