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m ARTHROPLASTY

The EBJIS definition of periprosthetic
joint infection

A PRACTICAL GUIDE FOR CLINICIANS

Aims

The diagnosis of periprosthetic joint infection (PJI} can be difficult. All current diagnostic
tests have problems with accuracy and interpretation of results. Many new tests have been
proposed, but there is no consensus on the place of many of these in the diagnostic path-
way. Previous attempts to develop a definition of PJI have not been universally accepted
and there remains no reference standard definition.

Methods

This paper reports the outcome of a project developed by the European Bone and Joint
Infection Society (EBJIS), and supported by the Musculoskeletal Infection Society (MSIS)
and the European Society of Clinical Microbiology and Infectious Diseases (ESCMID) Study
Group for Implant-Associated Infections (ESGIAI). It comprised a comprehensive review of
the literature, open discussion with Society members and conference delegates, and an
expert panel assessment of the results to produce the final guidance.

Results
This process evolved a three-level approach to the diagnostic continuum, resulting in a
definition set and guidance, which has been fully endorsed by EBJIS, MSIS, and ESGIAL

Conclusion
The definition presents a novel three-level approach to diagnosis, based on the most ro-

bust evidence, which will be useful to clinicians in daily practice.

Cite this article: Bone Joint J 2021;103-B(1):18-25.
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Ne sikhikta ?

 Kalca: primer % 1.7, tekrarlayan cerrahilerde % 3.2
* Diz: primer % 2.5, tekrarayan cerrahide % 5.6
* Omuz: ortalama % 1.3

* Primer cerrahiden 2 yil sonra
* Kalca: % 1.63
* Diz: % 1¢55

* Primer cerrahiden 10 yil sonra - %?2

* Aseptik protez kaybi ?7??

* Gercek insidans / prevalans?



Risk faktorleri

* Protez bolgesinde daha 6nce de * Anemi
ameliyat gecirmek

* Bakimevinde yasamak
* RA veya postravmatik eklem

* Daha 6nce hastanede yatis

harabiyeti o
* immiin baskilanma (hastalik / ilag) ) Erkel.( cinsiyet
- Diyabet e Zenci irk

* Yetersiz glukoz kontrolii (>200 mg/L) * Sigara icmek (>1 paket/giin)

« Kétii beslenme * Alkolizm
* Obezite (BMI >40) veya kaseksi * lleriyas
(<18.5) * Hipotermi
* Psoriazis * Cerrahin deneyimi
 Uzun sireli Uriner kateterizasyon * HIV enfeksiyonu ve diisiik

CD4+ lenfosit sayisi ???7?
* Kronik KC hastahigi

* D-vit eksikligi ?
* Depresyon, anksiete



Tanimlar

e Erken PE

* Semptonlarin ameliyattan sonra ilk bir ay icinde ortaya ¢ikmasi

* Akut ‘per continuitatem’ veya hematojen PE

* Sorunsuz bir postoperatif donemden sonra 3 haftayi asmayan semptomlar

e Kronik PE:

* Semptomlarin 3 haftayi asmasi / postoperatif 1 aydan sonra gelisen enfeksiyonlar

Table 2. Classification of periprosthetic joint infection (PJI)

Acute PJI (immature biofilm)

Chronic PJI (mature biofilm)

Pathogenesis
* Perioperative

* Haematogenous or ‘per
continuitatem’

Clinical features

Causative micro-organism

Surgical treatment

< 4 weeks after surgery
(early)

< 3 weeks duration

of symptoms

Acute pain, fever, red/ swollen joint, prolonged post-

operative discharge (>7-10 days)

High-virulence:

Staphylococcus aureus, gram-negative bacteria (e.g.
Escherichia coli, Enterobacter,

Klebsiella, Pseudomonas aeruginosa)

Debridement and retention of prosthesis (change of
mobile parts)

= 4 weeks after surgery
(delayed/low grade)

= 3 weeks of duration of symptoms
Chronic pain, loosening of the prosthesis, sinus tract (fistula)

Low-virulence:

Coagulase-negative staphylococci (e.g.

Staphylococcus epidermidis),

Cutibacterium species

Complete removal of prosthesis (exchange in one or two
stages)
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Tani

lyi bir anamnez!!

* Protezin takilma tarihi (primer cerrahi)

* Protezin turu

* Cerrahi seyir, komplikasyon
* Yara iyilesme sorunlari

* Eklemde gecirilmis diger ameliyatlar

* Gecmisteki enfeksiyon ve antibiyoterapiler,
onceki kaltur sonuclari

e Komorbid durumlar

* llac alerjileri, karaciger ve boébreklerin durumu



Goruntuleme yontemleri

* Rontgen: ile protezde gevseme veya yerinden ¢ikma, kemik-
cimento arasinda radyolusans, kemikte erozyon, subperiostal
kemik olusumu gibi bulgularin gorulebilir hale gelmesi icin 3-6
ay gerektigi unutulmamalidir. Ancak PE dustnulen her olguda
mutlaka cekilmelidir

* Diger goruntlileme yontemlerinin rutin degil
* BT ve MR sorunlu...

e Sintigrafi cok duyarli, ancak implantasyondan bir yil sonrasina
kadar protez cevresinde aktivite tutulumu (6zellikle dizde)

* Lokosit ve monoklonal anti-antigranuilosit sintigrafiler ve PET
daha duyarli ve 6zgll



(b)

Figure 2. Serial plain antero-posterior radiographs from a patient with a
right long-stemmed total knee arthroplasty in the early post-operative
phase (a) and 3 years later (b) where lucency surrounding the tibial
component supported the clinical diagnosis of late chronic PJI.

Barret L, Atkins B. The clinical presentation of prosthetic joint infection. J Antimicrob Chemother 2014



Laboratuvar
Ameliyat dncesi ve ameliyat sirasinda

e Periferik kan
* CRP, ESH, IL-6
* Sinovial sivi
* Lokosit, lI0kosit esteraz

* CRP, a-defensin
e Kiltdr, PZR.

* Doku ornekleri
* Histopatoloji
e Kultlir, PZR, NGS

* Protez sonikasyon sivisi...
« Kiiltiir, PZR, NGS

PZR: polimerez zincir reaksiyonu,
NDS: next generation sequencing-yeni nesil dizileme



ESH ve CRP (serumda)
* CRP daha 6zgul ve duyarl
* Ameliyattan sonra CRP 2 hafta, sedimantasyon 6 hafta T

Cutt-off degerleri:

* Kronik PE: Son ameliyattan en az 6 hafta sonra
* CRP >10 mg/L
* ESH >30 mm/saat

* Akut PE:
* CRP icin > 100 mg/L
* ESH icin bir cutt-off yok




D-dimer
* CRP ve ESR’ye gbre daha iyi...

IL-6 (serum)

* Postop 6. saatte artar, 48 saatte normale doner

* Aseptik kayba gore enfeksiyonda cok daha yutksek
* Polietilen wear kullanilanlarda yuksek ¢ikar

* Adipoz doku varsa yuksek cikar

a-defensin (sinovial sivi)

* Enflamatuar artrit- enfeksiyon ayriminda
* Antibiyotik kullanimindan etkilenmez

* Bakteri tlriinden etkilenmez

* Metal korozyonda da artar



Ponksiyonla sinovial sividan 6rnek almak (artrosentez)

* Akut PE kuskusu,

* Kronik agrili protez

* Actklanamayan CRP ve ESH yuksekligi varsa
* Kristal analizi (ayirmak icin)

*Klinik olarak PE tanisi almis ve zaten cerrahi planlanan
hastalara artrosentez yapmaya gerek yoktur.
* Preop. etkeni saptamak icin olabilir ?



Mikrobiyolojik tani

e Sinovial sivi kilturlerinde Greme orani perop doku ornekleri kadar (% 45-100)

* Klinigi stabil hastalarda kiltirden en az 2 hafta 6nce antibiyotikler kesilmeli !!!
Ameliyatta antibiyotik (proflaksi) 6rnekler alindiktan sonra

* Ameliyatta standart olarak 4 6rnek (en az 3, en ¢ok 5)

* Her ornek farkl yerden, ayri steril aletler kullanilarak enfekte protez
cevresinden, protez cikartiilmadan ve cimento manto zedelenmeden alinmali

* Hemen steril kaba (mimkinse kan kiltur sisesine) konmali, oda i1sisinda
tutmall, en gec 2 saatte laboratuvara ulasmali

 Cutibacterium acnes gibi zor Greyen etkenler icin uzun inktibasyon (14-21 giin,
pasajlar yararh)

 Cikartilan proteze sonikasyon uygulanmasi, etkeni tretme olasiligini
arttirmaktadir - sonikasyon sivisindan kultar, PZR, NGS

 Atesi olan, akut baslangicli ya da ek olarak bakteriyemi ile seyredebilen bir
hastalik olasiligi varsa aerob ve anaerob kan kulturleri de alinmahdir.



Kultlur negatif

Oncesinde antibiyotik kullanimi
Materyalin laboratuvara gec¢ ulasmasi
Kaltir tekniklerinin yetersizligi

e Zor ureyen etkenler

* Inkiibasyon siiresini uzatmak
C. acnes’te kultur
e 1 haftada %45
2 haftada %86
* 3 haftada %97
* 4 haftada %100 pozitif

* Atipik etkenler distntlmeli

* Molekiler yontemler
* PCR, NGS...

Sinus agz kulturu:

Tedavi karari icin yetersiz !

S. aureus ve Gram neg: %40-80 etken
Erken postop enfeksiyonda T,
Gegc-kronik enfeksiyonda 4



Mikrobiyolojik tani

* PE icin kesin kanit:
* Intraoperatif kiilturlerden iki veya daha fazlasinda ayni etken
* Artrosentez ve intraoperatif kiltirlerde ayni etken

* Ancak S aureus veya Gram negatifler gibi virtlan bir
bakterinin tek bir kulturde GUremesi de PE gostergesi
olabilir

* KNS veya Cutibacterium acnes gibi siklikla kontaminan
olan bir bakterinin tek kultirde Uremesi tani icin yeterli
degil, dikkatle degerlendirilmeli



Etkenler

Merkezler arasinda farkliliklar olsa da:
* KNS (% 30-43)
*S. aureus (% 12-23) % 11 olguda etken
* Miks flora (% 12-19) saptanamamakta
e Streptokoklar (% 9-10)
e Gram negatif basiller ( %3-6),

* Enterokoklar (% 3-7)

* Anaeoblar (%2-4)

* Nadiren Candida, Brusella, Mikobakteriler...

e Cutibacterium acnes 6zellikle omuz protezlerinde



Histopatolojik inceleme:

* Protez cevresi dokudan frozen ile histopatolojik
inceleme!l = cerrahi planini yonlendirir

*x400 buyutmede en az bes HPF alanin incelenmesinde,
gorulen I6kosit sayisi

* Frozen sonucu PE’n1 kuvvetle disundurir, ancak kesin
kanit olmayabilir.

* Metal tozu etkisi, yabanci cisim reaksiyonu...



Clinical features

C-reactive protein @

o LABORATORY

Synovial fluid 9

Microbiology O
Histology Q

@ rapioLocy

Nuclear imaging

All findings negative

6006

Clear alternative reason for
implant dysfunction

* Leukocyte count < 1500
* PMN < 65%

* All cultures negative
* No growth on sonication

Negative

Negative 3-phase isotope
bone scan

Two positive findings

00 - 06

 Early radiographic
loosening

* Wound healing problems

* Recent fever/bacteraemia

* Purulence around
prosthesis

« CRP > 10mg/|

* Leukocyte count > 1500
* PMN > 65%

« Single positive culture
(aspiration or
intra-operative)

* > 1 CFU/ml any organism
on sonication

Presence of = 5 neutrophils
in a single HPF

Positive white blood cell
labelled scintigraphy

Infection Unlikely Infection Likely Infection Confirmed

Any positive finding

0-0

Sinus tract communication
with the joint +/- visualiza-
tion of prosthesis

* Leukocyte count > 3000
* PMN > 80%
* Positive Alpha-defensin

» 2 2 positive samples with
the same microorganism

¢ > 50 CFU/ml any
organism on sonication

* Presence of 2 5 neutro-
philsin > 5 HPF
Visible microorganisms




*Postoperatif ates:
eIk glinlerde (5 glin) 38,5°C’1 gecen atesler olabilir
3. glinden sonra devam ediyorsa arastirilmal

*Postop. yara drenaiji:
*3 ginden fazla akiyorsa: Persistan drenaj
*7 gunl gecerse - ameliyata alinmali



e Enflamatuar artritler (RA)
*Kristal artropatisi
*Yabanci cisim reaksiyonu
* Metal korozyonu

* Aseptik kayip



Tedavi

Multidisipliner




Protez korunarak debridman
Debridement Antibiotic Implant Retention (DAIR)

* Yakinmalarinin suresi tg¢ haftayl gecmemis
* SinUs trakt olmayan
* Protezi gevsememis olgular icin uygun olabilir

* Yasam beklentisi kisa olan yasli hastalarda, etken Stafilokok veya
Streptokok ise ve protez gevsememisse bu yontem yasam kalitesi
acisindan tercih edilebilir



Tek asamali revizyon

* Ameliyatta doku kulturleri alinmasi, protezin tim
komponentlerinin ¢ikartilmasi, etkili debridman ve ayni seansta
antibiyotikli cimentoyla yeni protez yerlestirilmesi

* Yumusak doku ve kemik rezervinin iyi olmali, kemik grefti veya
flep gerektirmemeli

* Etkenin saptanmis ve uygun antibiyotiklere duyarl olmali
* Cement ve tedavi icin

* Cabuk mobilizasyon, ancak % 0-14 nuks riski
* Etkenin saptanamamis veya septik olgularda kontrendike!

e Basarili: Postop. yara komplikasyonu gelismemis, kalca PE, genel sagligi iyi,
MSSE, MSSA, Streptokok ise ve cimentoya konan antibiyotige duyarli ise

* Basarisiz: P aeruginosa ve Gram negatifler, MRSA, D grubu Streptokoklar,
Enterokoklar, polimikrobiyal



Iki asamali revizyon

* En basarili yontem: Basari >% 90, niiks % 0.6-8.3

* |. Asama-rezeksiyon: Doku kultlrleri alindiktan sonra tim
enfekte dokular rezeke edilir, protez tim komponentleri ile
cikartilir, antibiyotikli cimento/spacer yerlestirilir.

* Uygun bir suire antibiyoterapi
* |I. Asama-reimplantasyon: yeni protez takilir

* Hastanin tibbi durumu tekrarlayan ameliyatlara ve kemik-
yumusak dokulari da reimplantasyona uygun olmali

* Reimplantasyona uygun zamani belirleme?!
* Sedimantasyon, CRP, D-dimer, |6kosit esteraz, IL-6, a-defensin...



Figure 1: Anteroposterior (a) and lateral radiographs (b) of knee
joint showing osteolysis around femoral and tibial components. TKA
was done 2 years ago

Reddy J et all. Indian Journal of Orthopaedics, 2013



Figure 2: Peroperative clinical
photographs showing first stage of
revision total knee replacement, after
implant (a) removal and cement spacer
inserted (b

Reddy J et all. Indian Journal of Orthopaedics, 2013




Figure 4: Peroperative clinical photograph showing second stage of
revision total knee replacement with final implants

Reddy J et all. Indian Journal of Orthopaedics, 2013



a g b

Figure 5: Anteroposterior (a) and lateral
(b) photographs of knee joint at 24
months followup showing implant in
situ

Reddy J et all. Indian Journal of Orthopaedics, 2013



N Engl ] Med 2019;380:425-36.
DOI: 10.1056/NEJMoal710926 The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Oral versus Intravenous Antibiotics for Bone
and Joint Infection

H.-K. Li, . Rombach, R. Zambellas, A.S. Walker, M.A. McNally, B.L. Atkins,
B.A. Lipsky, H.C. Hughes, D. Bose, M. Kiimin, C. Scarborough, P.C. Matthews,
A.). Brent, J. Lomas, R. Gundle, M. Rogers, A. Taylor, B. Angus, |. Byren,

A.R. Berendt, S. Warren, F.E. Fitzgerald, D.J.F. Mack, S. Hopkins, J. Folb,
H.E. Reynolds, E. Moore, J. Marshall, N. Jenkins, C.E. Moran, A.F. Woodhouse,
S. Stafford, R.A. Seaton, C. Vallance, C.J. Hemsley, K. Bisnauthsing, J.A.T. Sandoe,
|. Aggarwal, S.C. Ellis, D.J. Bunn, R.K. Sutherland, G. Barlow, C. Cooper, C. Geue,
N. McMeekin, A.H. Briggs, P. Sendi, E. Khatamzas, T. Wangrangsimakul,
T.H.N. Wong, L.K. Barrett, A. Alvand, C.F. Old, J. Bostock, J. Paul, G. Cooke,
G.E. Thwaites, P. Bejon, and M. Scarborough, for the OVIVA Trial Collaborators*

CONCLUSIONS
Oral antibiotic therapy was noninferior to intravenous antibiotic therapy when used
during the first 6 weeks for complex orthopedic infection, as assessed by treatment
failure at 1 year. (Funded by the National Institute for Health Research; OVIVA Current
Controlled Trials number, ISRCTN91566927.)



J. Bone Joint Infect., 7, 191-202, 2022
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Intravenous antibiotic duration in the treatment of
prosthetic joint infection: systematic review
and meta-analysis

Nour Bouji', Sijin Wen?, and Matthew J. Dietz'

l[fhe1:)2¢1‘t1114.=:nt of Orthopaedics, School of Medicine, West Virginia University, Morgantown, WV 26506, USA
2D«=:p;.u‘l:rnem of Epidemiology and BioStatistics, School of Public Health, West Virginia University,
Morgantown, WV 26506, USA

otics and reflecting a more homogenous population (I* =51 %, p = 0.06). Conclusion: This study highlights
the limited data available for evaluating I'V antibiotic duration in the setting of PJ1. We found that a shorter dura-
tion of IV antibiotics was non-inferior to a longer duration, with an improved OR of 2.45 for treatment success,

likely shortening inpatient stay as well as lessening side effects and antimicrobial resistance with a lower cost to
patients and overall healthcare.



MUSCULOSKELETAL SURGERY (2022) 106:219-226
https://doi.org/10.1007/512306-021-00734-7

Management of prosthetic joint infections: a guidelines comparison

M. Ometti'® . E. Delmastro?{ . V. Salini?

Table 1 DAIR indications

MSIS + EBIJIS
=) T el

Timing tive <3

Indications

Surgical
technique

Medical
treatment

IDSA—Infectious Disease Society of America; AAOS—American Academy of Orthopaedic Surgeons: MSIS—Musculoskeletal Infection Soci-
ety: EBJIS—European Bone and Joint Infection Society; THA—Total Hip Arthroplasty; TKA—Total Knee Arthroplasty: PII—Prosthetic Joint
Infection



MUSCULOSKELETAL SURGERY (2022) 106:219-226
Table 2 1-stage revision indications

MSIS + EBJIS

Timing

Indications

Surgical
technique

Medical
treatment

IDSA—Infectious Disease Society of America: AAOS—American Academy of Orthopaedic Surgeons: MSIS—Musculoskeletal Infection Soci-
ety: EBJIS—European Bone and Joint Infection Society: MR SA—Meticillin-resistant Staphylococcus Aureus; PII—Prosthetic Joint Infection



Table 3 2-stage revision indications MUSCULOSKELETAL SURGERY (2022) 106:219-226
MSIS + EBJIS

Timing

Indications

Surgical
technique

Medical
treatment

Time from
resection to
reimplantation

Type of
prosthetic
implant

IDSA—Infectious Disease Society of America; AAOS—American Academy of Orthopaedic Surgeons; MSIS—Musculoskeletal Infection Soci-
etv: EBJIS—European Bone and Joint Infection Societv: MR SA—Meticillin-resistant Staphvlococcus Aureus



MUSCULOSKELETAL SURGERY (2022) 106:219-226

Table 4 Salvage procedures indications

IDSA AAOS MSIS + EBJIS

Indications

IDSA—Infectious Disease Society of America;: AAOS—American Academy of Orthopaedic Surgeons: MSIS—Musculoskeletal Infection Soci-
ety: EBJIS—European Bone and Joint Infection Society



SURGICAL PROCEDURES
Type of surgery Intervention Antibiotics (total 12 weeks) Legend

Change of mobile
parts 2 we 10 we

Retention of fixed
components Exchange of

prosthesis
2 we 10 we
One-stage exchange

Explantation Implantation

Debridement

i.v. antibiotics without
antibiofilm activity

p.o. antibiotics
without antibiofilm

I 1o

2we| |1 we 9 we activity
Two-stage exchange
(short interval) p.o. antibiotics with
Explantation Implantation antibiofilm activity
(if available)
ﬁ2 we 4 we Twe 5we
Two-stage exchange Y = ﬁ Ex- and reirpplantation
(long interval) Exchange of of prosthesis
Explantation ~SPacer Implantation Exchange
3 we 3 we 1 we 5 we @ of prosthesis/spacer

Three-stage exchange

Fig. 3 Overview of surgical procedures for PJI. Reproduced with permission from the Pocket Guide to Diagnosis & Treatment of PJI,
PRO-IMPLANT Foundation (version 9, October 2019).

EOR | VOLUME 4 | JULY 2019

DOI: 10.1302/2058-5241.4.180092
www.efortopenreviews.org



Tedavi sonrasi yeni protez yerlestirilirken
veya
aseptik revizyonda alinan kultlirde lireme var

Birden fazla kiltirde ayni ireme: Tedavi
Baslangictaki etkenin Uremesi: Tedavi

Tek kultlirde Greme??? (Enfeksiyon olasiligi %13)

Artrosentez vs ileri incelemeler



Rezeksiyon artroplasti sonrasinda

» 2-6 hafta parenteral/oral antibiyotik
* Kombine antibiyotik

* Etkin debridman + antibiyotikli cement/beads
verlestirilmesi durumunda 2 hafta veya daha kisa sureli
olabilir (ancak yeterli calisma yok)



Artrodez ve amputasyon

* Reenfeksiyon riski cok yuksek,

e Agir immiun baskilanma,

e Uyusturucu bagimlisi,

* Revizyon cerrahisinden yarar géremeyecek,

* Kemik ve yumusak doku rezervi yetersiz

* immobil hasta

» Tedavisi cok glic olan etkenler (Gram negatif, polimikrobiyal)

s6z konusuysa gerekebilir
Amputasyonda antibiyoterapi:

* Tum enfekte kemik ve dokular ¢ikartilmis ve hasta stabil ise ameliyat sonrasi
24-48 saat yeterli

* Septik ise tedavi sliresi buna gore

* Rezidu enfekte kemik veya yumusak doku kalmissa 4-6 hafta parenteral veya
oral antibiyotik



Baskilayici antibiyoterapi ?

 Cerrahinin hic uygulanamayacagi hastalarda

* Hastaya ve etkene gore dizenlenmeli
e Slre 7?77?77

e Uzun sureli baskilayici tedavide rifampisin tartismal



Protez enfeksiyonu tedavisi sonrasi izlem siiresi ?

* Calisma yok

* |ICM2019 Onerisi:

Postop 1,5 -3 -6 —12. ay, daha sonra yilda bir



PROTEZ CERRAHISINDE PROFLAKSI

* 1. kusak sefalosporinler: SEFAZOLIN (2. kusak: sefuroksim de olabilir)
e >70kg -> 2gram, > 120 kg - 3 gram
» Kesiden 1 saat 6nce
* Maksimum 24 saat (primer cerrahide tek doz)

 Anaflaktik olmayan penisilin/sefalosporin alerjisi
* Ameliyathanede gozlem altinda sefalosporin (2.-3. kusak)

» Anaflaktik penisilin/sefalosporin alerjisi
* Vankomisin, Teikoplanin, Klindamisin
» Anaflaktik penisilin alerjisi: deri testi yapilarak sefalosporin (2.-3. kusak)

* Daha 6nce protez enfeksiyonu geciren hastaya rutin proflaksiye
ek olarak bilinen etkeni de kapsayacak proflaksi verilmeli



Profilakside Vankomisin / Teikoplanin

* MRSA tastyicisi oldugu bilinen hasta
* Penisilin-sefalosporin alerjisi varsa
* MRSA insidansi yiksek olan bir bolge / hastane

» Saglik calisani ise, bakimevinde yasiyorsa, yogun bakimda yatma oykusu
varsa, diyaliz hastasi ise (MRSA riski nedeniyle)

* Vankomisin 15-20 mg/kg

« Kan duzeyleri?, daha yuksek dozlar?, nefrotoksik, yavas inflizyon (red man sendromu)

* Teikoplanin 800 mg (400 mg?) * % %

e Kesiden 2 saat 6nce



Kombine proflaksi

* Yiksek enfeksiyon riski tasiyan revizyon cerrahilerinde veya yuksek
MRSA riski olan hastalarda

* BMI yuksek, erkek, DM, sigara icen, multiple op. oykusd....

* Vankomisin/teikoplanin + sefazolin (veya gentamisin)
* Enfeksiyon gelisme oranlari ayni / daha az...

Vankomisin proflaksisinde (sefazoline gore) enfeksiyon riski
daha fazla, 6zellikle Gram negatiflerle



Proflaksi kultur alindiktan hemen sonra

* Revizyon cerrahisinde proflaksi (kiltlir 6ncesi)
* PE olasiligi distkse
* Etken zaten belliyse
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Proflakside rehberlere uyulmuyor, uzatiliyor
Kan sekeri ve idrar tahlilini(!) cogu yapiyor
Alkol ve sigara kullanimi sorgulanmiyor

D-vit bakilmiyor



Protezi olanlarda girisimler oncesi proflaksi

* Protez elemanlarinin kemige kaynamasi tamamlanana
kadar acil olmayan dental girisimlerden kaciniimali

* Dental girisimlerde profilaksi dental girisimin invaziv olup
olmamasina ve hastanin risk faktorlerine gore

e inflamatuar artropati, immiin baskilanma, instlin bagiml diyabet,
hemofili, sistemik major bir enfeksiyon gibi...

* Oral / parenteral

e Uriner veya gastrointestinal endoskopi ya da minimal
cerrahi islemlerde sadece protez enfeksiyonu acisindan
vuksek riskli hastalara proflaksi onerilmektedir.

e Alt gastrointestinal girisimlerinde risk biraz daha fazla




Biyofilme etkili

* Rifampisin
* Kinolonlar
* Daptomisin
* Linezolid

* Fosfomisin
* Kolistin

ANTIBIYOTIKLER

Oral secenekler

* Florokinolonlar
* Rifampisin

* Fusidik asit

* Linezolid

* Trimetoprim-
sulfametoksazol

y@“*e' * Doksisiklin

* Klindamisin

* Metronidazol
 B-Laktamlar



* Vankomisin
* MSSA’ya etkisi zayif
* Nefrotoksik, yavas inflizyon, serum duzeyi takibi
* MRSA’da giderek artan MIC degerleri, direng

* Teikoplanin
* Penetrasyonu daha iyi, yan etkileri daha az
* Intramuskiler de kullanilabilir, tek doz

* Daptomisin : ICM2019: MRSA icin alternatif tedavi
* MRSA ve MSSA etkinligi ayni, biyofilme etkili, tek doz,

* Monoterapide direnc riski var (+ Rifampisin, Linezolid, B-
laktamlar, karbapenem, aminoglikozid...)

* |k iki hafta yiksek doz: 8 mg/kg
* Miyopati, rabdomiyoliz, eozinofilik pndmoni



Beta Laktamlar

* Parenteral verildiklerinde MIC duzeylerinin Uzerine
ulasirlar, oral kullanimda degil

* Klasik olarak eriskinlerde oral tedavide, 6zellikle de yabanci
cisim varsa onerilmez (?)

* Parenteral tedaviyi takiben ardisik oral tedavide

* IDSA kilavuzu: MSSA’'ya bagli PE’larinda Rifampisinle
kombine olarak uzun sireli oral tedavide (uzman gortsu)



Rifampisin

* Asla tek basina kullanilmaz = direncg
* llac etkilesimi, hepatotoksite, interstisiyel nefrit, sitopeni

 Implant varliginda eklenmeli
* Etkenin Stafilokok oldugu DAIR ve tek asamali revizyonda !!

* Ne zaman eklenmeli??

* Implant ¢ikartiimissa??

* Yiiksek doz, glinde cift veya tek doz? (= 900 mg/giin)
* En basarili kombinasyon Rifampisin + Kinolon!!

 Levofloksasin, Moksifloksasin, Fusidik asit, Linezolid,
Trimetoprim-Sulfametoksazol, Klindamisin (i.v.), tetrasiklinler,
Vankomisin, Daptomisin, sefalosporinler, karbapenem,
Fosfomisin ile kombinasyon basarili




Rifampisin direnci varsa

*Yine de etkili olabilir??

* Fosfomisin +
Vankomisin/Teikoplanin/Linezolid/Daptomisin
* Rifampisinli kombinasyonlardan daha iyi

* Linezolid + Daptomisin



Kinolonlar

* Duyarli saptansa bile S. aureus ve P. aeruginosa’da tek

basina basarisiz
e kombine verilmeli (S aureus icin rifampisin ile)

* En fazla deneyim Siprofloksasin ile
* Gram (-) icin Siprofloksasin, Gram (+) icin Levofloksasin

Levofloksasin, Moksifloksasin, Gemifloksasin,
Gatifloksasin gibi yeni kinolonlarin Gram pozitiflerde MIC
degerleri ve direncli suslari secme olasiligi daha 4,
biyoyararlanimlari daha T Monoterapi !?!



Trimetoprim-sulfametoksazol

* Ozellikle Stafilokokal enfeksiyonlarda iyi bir oral
monoterapi (?) secenegi

* Trimetoprim kemige serum duzeylerinin % 50’si kadar
penetre olur, sinovial siviya ise % 100 gecer
* Sulfametoksazol kemige daha az gecer, sinovial siviya gecmez

* Eksojen timidin varliginda etkisi azalacagindan apse
veyva nekrotik doku varliginda tedavi basarisiz olur
* lyi bir drenaj veya debridman sonrasinda kullaniimalidir!




Fusidik asit

* Kemige cok iyi penetre olur
* Aerob-anaerob Gram pozitiflere etkili
* Biyofilme etkili

* Kolay direnc gelisebilir: Tek basina verilmez
* Monoterapide diren¢c % 5
* Florokinolon veya rifampisin ile kombinasyonda % 1’e dliser



Klindamisin

* Monoterapi veya kombinasyon seklinde Stafilokokal kemik-
eklem enfeksiyonlarinda kullanilabilir
* Cocuklarda daha sik kullanilmakta
* Stafilokoklarda induklenebilir klindamisin direnci arastirilmali

Tetrasiklinler

* Monoterapi ve kombinasyonlarinin kemik-eklem
enfeksiyonlarindaki sonuclari celiskili

* Minosiklin, Doksisiklin



Tigesiklin
* Genis spektrumlu
* MRSA dahil Gram pozitiflere, ESBL pozitif ve karbapenemazlar

uretenler dahil Gram negatifler (Pseudomonas haricg),
anaeroblar

* Kemige serumun 4 misli gecer
* Bulanti-kusma: 400 ml dekstroz icine yavas inf.
 Rifampisin, Amikasin, Kolistin ile kombine

* ICM2019: Duyarli ise MDR Gram negatif ve pozitif
enfeksiyonlarda kombinasyon seklinde kullanilabilir



Linezolid

*Oral ve parenteral

* Oral biyoyararlanimi cok ylksek

e Uzun sireli kullanimda yan etkiler (trombositopeni)
* Biyofilme etkili

* Monoterapi

* Rifampisin ile kombinasyon daha da basarili

* Rifampisin direncli Stafilokoklarda kullanilabilir

*Vankomisin direncli Enterokoklarda Gentamisin ile
kombine



Fosfomisin

* Genis spektrum
* Kemige gecis cok iyi, biyofilme etkili
* Protez enfeksiyonlarinda deneyim giderek artmakta

* Daptomisin, Rifampisin, Tigesiklin, Kolistin, karbapenemlerle
kombinasyon seklinde

* ICM2019: MDR Gram negatif ve pozitif enfeksiyonlarda
Daptomisin, Rifampisin veya Tigesiklin ile kombine
kullanilabilir



Antifungaller

* Lipozomal Amfotesisin B
* (1stya dayanikli, semente katilabilir)

* \Vorikonazol
* (1stya dayanikli, semente katilabilir)

* Flukanozol
e Caspofungin
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Table 4. Recommended antimicrobial treatment

Empirical antibiotic therapy:
- Ampicillin/sulbactam 3 x 3 g IV or amoxicillin/clavulanic acid 3 x 1.2 g IV (+/- vancomycin 2 x 1 g IV in septic patients, known MRSA carriers, multiple previous

surgeries, suspected low-grade infection)

Interval/suppressive therapy

Micro-organism Antibiotic (according to susceptibility, dose see table below)
Staphylococcus spp. Cotrimoxazole, doxycyclin, clindamycin

Streptococcus spp. Amoxicillin, clindamycin, levofloxacin

Enterococcus spp. Amoxicillin, (linezolid)

Anaerobes (gram-positive) Clindamycin, amoxicillin, doxycycline

Anaerobes (gram-negative) Metronidazole, clindamycin

Gram-negative organisms Ciprofloxacin, cotrimoxazole

Fungi (Candida spp.) Fluconazole

Targeted eradication therapy (de-escalate as soon as the pathogen is known)



Micro-organism Antibiotic? (check pathogen susceptibility before) Doseb Route

(red: difficult-to-treat)

Staphylococcus spp.

- Oxacillin-/methicillin-susceptible Flucloxacillin® 4x2g v
(+/- Fosfomycind) (3x5q) [\
for 2 weeks, followed by (according to susceptibility)

Rifampin® + 2x450 mg p.o.
- Levofloxacin or 2 x 500 mg p.o.
- Cotrimoxazole or 3 x 960 mg p.o.
- Doxycyclin or 2x 100 mg p.o.
- Fusidic acid 3 x 500 mg p.o.

- Oxacillin-/methicillin-resistant Daptomycin or 1 x8 mg/kg %
Vancomycinf 2x1g \Y
(+/- Fosfomycind) (3x5q) v

- Rifampin-resistant
Streptococcus spp.

Enterococcus spp.

- Penicillin-susceptible

- Penicillin-resistant

- Vancomycin-resistant (VRE)

for 2 weeks, followed by an oral rifampin combination as above
Intravenous treatment according susceptibility for 2 weeks (as above), followed by long-term suppression for = 1 year

Penicillin G or

Ceftriaxon

for 2-3 weeks, followed by:
Amoxicillin or

Levofloxacin

(consider suppression for =1 year)

Ampicillin+

Gentamicing

(+/- Fosfomycind)

for 2—-3 weeks, followed by:
Amoxicillin

Vancomycinf or
Daptomycin

+

Gentamicing

(+/- Fosfomycind)

2—4 weeks, followed by
Linezolid (max. 4 weeks)

4 % 5 million U

1x2g

3 x 1000 mg
2 x 500 mg

4x2g
1x120mg

(3x5qg)

3 x 1000 mg
2x1g

1 x 10 mg/kg

1x120 mg
(3x59)

2 x 600 mg

Individual; removal of the implant or life-long suppression necessary

Y
v

p.o.
p.o.

v
v
v

p.o.
WY
Y

\Y
v

p.o.
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Micro-organism Antibiotic? Doseb Route

(red: difficult-to-treat) (check susceptibility before)
Gram-negative
- Enterobacteriaceae (E. coli, Klebsiella, Ciprofloxacin® 2 %750 mg p.o.
Enterobacter etc.)
- Non-fermenters Piperacillin/tazobactam or 3x45g v
(Pseudomonas aeruginosa, Acinetobacter spp.)  Meropenem or 3x1g v
Ceftazidim 3x2g v
+ Tobramycin 1 %300 mg v
(or gentamicin) 1 x 240 mg v
for 2—3 weeks, followed by:
Ciprofloxacin 2x 750 mg p.o.
- Ciprofloxacin-resistant Depending on susceptibility: meropenem 3 x 1 g, colistin 3 x 3 million U and/or fosfomycind 3 x 5 g IV,

followed by oral suppression.

Micro-organism Antibiotic2 DoseP Route

(red: difficult-to-treat) (check susceptibility before)

Anaerobes

- Gram-positive (Cutibacterium, Penicillin G or 4 x 5 million U \%

Peptostreptococcus, Finegoldia magna) Ceftriaxon 1x2g v
for 2 weeks, followed by:
Rifampin® + 2 x450 mg p.o.
- Levofloxacin or 2 x 500 mg p.o.
- Amoxicillin 3 x 1000 mg p.o.

- Gram-negative (Bacteroides, Fusobacterium) Ampicillin/sulbactam¢ 3x3g \"
for 2 weeks, followed by
Metronidazol 3 x 400 mg or 500 mg p.o.

Candida spp.

- Fluconazole-susceptible Caspofungin' or 1x70mg \%
Anidulafungin 1 x 100 mg (1t day: 200 mg) v
for 1-2 weeks, followed by:

Fluconazole 1 x400 mg p.o.
(suppression for = 1 year)

- Fluconazole-resistant Individual (e.g. with voriconazole 2 x 200 mg p.o.); removal of the implant or long-term suppression

Culture-negative Ampicillin/sulbactam¢ 3x3g \%
for 2 weeks, followed by:

Rifampin® + 2 x450 mg p.o.
Levofloxacin 2 x 500 mg p.o.
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Operasyonda lokal antibiyotik

* Vankomisin tozu énerilmiyor: etkisiz (spinal cerrahide?)
* Yuksek doza ulasabilmek
* Biyofilme etki

* |O (intraosseal), IVRA (iv regional), cement, tasiyicilar (CaS,
CaP), kemik allograftlar, irrigasyon sollisyonlarina katilarak...

* Antibiyotik disi: bal, sirke, sarimsak ekstresi, hidrojen
peroksit vs vs vs
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Figure 3. “Ready-made” cocktails currently produced in Eastern European countries: the Pyo-bacteriophage cocktail of
the Eliava institute, Georgia (a) containing various titers of phages targeting Staphylococcus spp., Streptococcus spp., E. coli,
Pseudomonas aeruginosa and Proteus spp.; and a bacteriophage targeting Staphylococcus spp. (b) produced in Russia by the
company Microgen.

Viruses 2021, 13, 2414. https:/ /doi.org/10.3390/v13122414
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Figure 2. In the 1930-1940s, “ready-made” phage cocktails dedicated to specific clinical syndromes were produced and
marketed by the Bacteriophage Laboratory (a). As these “ready-made” cocktails were considered not fully and constantly
active, personalized phage therapy based on demonstrating the activity of the phage on the patient’s strain was developed
to treat the American Western actor Tom Mix, who was cured during the movie Destry Rides Again (1932) that came out
1 year after he received abdominal phage therapy injection for life-threatening peritonitis (b). In the 1970s, Pr. Bertoye’s
team (c) at the Infectious Diseases Clinic of the Lyon Croix-Rousse Hospital (d) identified patients in clinical failure for
treatment, in partnership with the Lyon Institut Pasteur. Potentially active phages were selected and trained before use.
This “personalized medicine” was used to treat 70 patients a year. Original pictures c and d are the property of T. Ferry, and
have already been published in the journal Virologie (John Libbey Eurotext).
Viruses 2021, 13, 2414. https:/ /doi.org/10.3390/v13122414
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