Periprostetik Eklem
infeksiyonununda (PJI) Tani ve
Antimikrobiyal Tedavi

Ilhami CELIK



* Kalca ve diz eklem protezleri basarili elektif cerrahi prosedirler

* 10 yillik basari oran1t %95’ten fazladir.

* Ingiltere ve ABD’de yillik 800.000 civarinda eklem protez ameliyati yapilmakta
e 2030 yilinda 4 milyondan fazla islem gerceklesecegi tahmin edilmektedir.

* Periprostetik infeksiyon orani kalca artroplastilerinde tahminen yillik %1.98-
2.18,

* Diz artroplastilerinde yillik tahmini %2.05-2.18 civarindadir.

* Ancak yapilan bir calismada 2006-2009 vyillari arasinda primer artroplasti
yapilan hastalarda infeksiyon oraninin daha fazla gézlenmeye basladigi (>%2)
bildirilmistir.

* Revizyon diz artroplastilerinde infeksiyon orani %25.2

* Revizyon Kalca artroplastilerinde %14.8



* Erken donem infeksiyonlarin cogu implantasyon
esnasindaki bulastan kaynaklanmakta;

* va endojen cilt florasindan
* va da ameliyathane ortamindan kaynaklanir.

* Periprostatik eklem infeksiyonu gelisen hastalarda
uzun sureli antibiyotik tedavisi gerekir.

* Ancak diren¢ sorunu en onemli problem

* Yeni antibiyotik bulunmasi da zor
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PJI Siniflama

Classificadon characteristic

According to the route of infection

Perioperative inoculation of microorganisms into the surgical wound during surgery or immediately
thereafter

Haematogenous through blood or lymph spread from a distant focus of infection

Contiguous contguous spread from an adjacent focus of infection (eg, penetrating trauma, preexsting

osteomyelitis, skin and soft tissue lesions)

."Lccnrding to the onset c:fﬁ_'r'mpl:{:mE after implnntnl‘.icm

Early infection (<3 months) predominantly acquired during implant surgery or the following 2 to 4 days and caused

by highly virulent organisms (eg, Staplwococcus awrens or gram-negative bacilli)

Dielayed or low-grade infection predominantly acquired during implant surgery and caused by less virulent organisms
{3-24 months) (eg, coagulase-negative staphylococd or Propisnibacterinm acnes)

Late infection (=24 months) predominantly caused by hacmatogenous seeding from remote infections




MSIS Calisma Grubu PJI tanimi standartlari

PJI tanisi icin asagidakilerden biri karsilanmahidir:
1. Protezle ilskili bir sinus trakti varlig

2. Etkilenen prostetik eklemden alinan 2 ayri kultirde ayni mikroorganizmanin izole
edilmesi

. Asagidaki kriterlerden 4’Gnun olmasi:

ESR veCRP artisi (ESR > 30 mm/saat; CRP > 10 mg/L)

. Sinovyal sivida WBC artisi (> 3000 cells/uL)

Sinovyal sivida notrofil ylizdesi artisi (>% 65)

. Etkilenen eklemde purilans mevcudiyeti

. Prostetik doku ya da sivida tek klltlirde Greme olmasi
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Periprostetik dokunun histolojik analizinde blylk biyitmede (X400) her 5

alanda > 5 fazla notrofil olmasi MSIS = Musculoskeletal Infection Society; PJI = periprosthetic

joint infection; ESR = erythrocyte sedimentation rate; CRP = C-
reactive protein; WBC = white blood cell



* Klinik olarak, 6zellikle dustk virulansa sahip
mikroorganizmalar (6rn, P. acnes) tarafindan olusturulmussa
bu kriterler karsilanmadan da PJI olabilir.

e |drar stripi kullanilarak; ameliyathanede ya da hasta basinda
|6kosit esteraz testi hizli ile hizli sonuc alinabilir.

* Eger aspirasyon kan iceriyorsa santrifij edildikten sonra
|6kosit esteraz bakilmasi onerilir.
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Epidemiyoloji

* Etkenler ve direnc epidemiyolojisi Ulkeler arasinda degiskenlik
gostermektedir.

* ABD'de en sik etkenler;

* metisilin-resistant ve metisilin-duyarh S aureus ile

* metisilin-resistant ve metisilin-duyarh S epidermidis gb6zlenmektedir.

* Avrupada;
* en yuksek prevalansa sahip etken koagulaz-negatif Staphylococcus spp,

* takiben S aureus , streptococcus ve enterococcus turleridir.

* Mikroorganizmalarin trendi antibiyotik proflaksisi ve tedavi
rejimlerine gore degismektedir.



Clinical characteristics, microbiology, and outcomes of

prosthetic joint infection in Taiwan
Journal of Microbiology, Immunology and Infection, 2015-04-01, Volume 48, Issue 2, Pages 198-204

* PJI'na yol acan mikroorganizmalar;

e Gram-pozitif koklar: %64.6

* Gram-negatif basiller:% 21.5

* Candida turleri: %0.7,

* Mycobacterium tuberculosis: %0.7
* En sik etken:

e Staphylococcus aureus: %29.9

e Coagulase-negative staphylococci: %16.7

Enterococci: %9.7

Kaltir negatif infeksiyon: %18.8

Birlikte kan kultlrd pozitiflik orani: %7.6



PJI'larinda en sik etkenler;

* ABD'de

* S aureus suslarinda metisilin direnci %46.7,

* Enterokok turlerinde vankomisin direnci %23
* Avrupa’da,

e Streptococcus pneumoniae suslarinin %12’sinde penisilin
duyarhliginda azalma,

* Saureus suslarinin %15’inden fazlasinda metisilin direnci,

* Enterokoklarin %9’undan fazlasinda vankomisin direnci soz
konusudur.



Aetiology of prosthetic joint infections (PJIs) according to the type of
infection in a large multicenter cohort: impact of antimicrobial resistance
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Early Acute Late Positive F Ispanya-. Gok
postoperative | hematogenous | chronic intraoperati | value Merkezli Calisma
infections infections infections | ve cultures
(645) (237) (904) {99)

Microorganisms

Coagulase- 154 (23.9%) | 19(8%) 470 (52%) | 52 (52.5%) <0.001

negative

staphylococci

Staphylococcus | 239 (37.1%) | 89 (37.6%) 201 (22.2%) | 9 (9.1%) <0.001

aureus

- MRSA 84 (13%) 21 (8.9%) 62 (5.8%) |2(2%) <0.001
Gram-negative | 296 (459%) |53 (22.4%) 132 (14.6%) | 11 (12.1%) <0.001
bacilli (GNB)
- MDR GNB 75 (11.6%) T (3%) 20 (2.2%) 1(1%)

Streptococcus | 25 (3.9%) 71 (30%) 73(8.1%) |5(5.1%) <0.001

species

Enterococcus 83 (12.9%) 5 (2.1%) H6 (6.2%) 3 (3%) <0.001

species

MDROs 168 (24.4%) | 29(12.2%) 54 (82%) |3(3%) <0.001

Polymicrobial 171 (26.1%) | 12 (4.9%) 121 (12.8%) | 6 (6.1%) <0.001

infections ECCMID 9-12

MDROs, multidrug-resistant organisms; MRSA, methicillin-resistant Staphylococcus aureus Nisan 2016



Hastanemizde durum ne?

«31.12.2016-01.01.2016 tarihleri arasinda yapilan 568
diz protezi isleminden 5’inde infeksiyon gelismistir.
(%0.9)

=1 E coli (ESBL+)
=] KNS
= 2 polimikrobiyal



Kalca Protezi (14/245=%5.72)

* 6 Acinetobacter baumanii complex (XDR)
» 2 Klebsiella pneumoniae (MDR)

* 2 Pseudomonas aeruginosa (XDR)

1 Pseudomonas ssp. (XDR)

» 1 Staphylococcus aureus (MRSA)

e 1 Streptococus spp

* 1 Staphylococcus spp.

(%42,85)
(%14.3)
(%14.3)
(%7.2)
(%7.2)
(%7.2)
(%7.2)



ABD’de sadece 2012 yilinda PJI maliyeti 900 milyon S, 2020 yilinda $1.6
milyar dolar olacagi dngorilmektedir.

Revizyon prosedirlerinin maliyeti vaka basina 80 000 € olarak
hesaplanmistir.

Baska bir calismada PJI maliyeti vaka basina 95 000 € olarak hesaplanmis
olup primer artroplasti’ye gore 5 kat daha fazla maliyete yol acmaktadir.

Bu maliyete re-operasyonlar, rehabilitasyon stresi ve uzun sureli antibiyotik
ve analjezik maliyetleri dahildir.



Enfekte hastalarin yapilan ameliyatlardan memnuniyeti disuktir;
v' %23’0 memnun
v %18’i hic memnun degil

Yasam kalitesi komlikasyonsuz artroplastilerden cok daha dusuktar,
v’ isine erken dénemiyor

Infeksiyona bagli mortalite cok yiksek;

Iki asamali kalca infeksiyonu revizyonunda 2 yillik tim nedenlere bagli
mortalite orani %25-8,

Tekrarlayan enfeksiyonlarda 4.7 yil civarinda mortalite %45.
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Risk Faktorleri

Preoperative Intraoperative Postoperative

Obesity and/or poor  Simultaneous bilateral Remote infection

nutrition arthroplasty

Diabetes mellitus Lack of prophylactic Improper dressing
antibiotic

Immune suppression
Body carriage with

Staphylococcus aureus
Rheumatoid arthritis

Previous surgery in the
same joint and history
of joint infection
History of joint
infection

Smoking

Preoperative anemia
Skin ulcers

Cement without antibiotic
Duration of surgery

>2 hours

Contaminated or dirty
surgical site and skin ulcers
Concomitant remote
infection

Hematoma
Continuous wound
discharge
Prolonged hospital
stay

Dehiscence




High likelihood of infection One or more symptoms, and at least one or more:

1) Risk factor OR
2) Clinical examination OR
3) Early loosening of an implant (detected on radiograph)

Low likelihood of infection Pain or joint stiffness and none of the items below:

1) Risk factor OR
2) Clinical examination OR
3) Early loosening of an implant (detected on radiograph)

Symptoms Risk factors - literature | Risk factors - Clinical Others
consensus examination
1- Joint pain 1- Previous joint 1- Recent 1- Edema, 1- Early
2- Joint stiffness infection bacteremia (< 1 reddening loosening of
2- Superficial infection year) and heat implant (< 5
3- Obesity 2- Metachronic 2- Fistula years),
4- Duration of surgery infection associated detected on
>2.5Hh 3- Skin disorders with surgical radiograph
5- Immunosuppression | 4- Drugs with site
intravenous
action

5- Active infection
at other site

6- Recent
infection or
colonization by
Staphylo MRSA
(< 3 years)




Onleyici tedbirler

* Metisilin-direncli S aureus, periprostetik eklem infeksiyonlarinda %12—-
23 oraninda etken olarak gorulmekte.

e Hastada bulunan bakteri yiktnu azaltmak ve dolayisiyla infeksiyonu
onlemek amaciyla burun ve deride bulunan MRSA’nin
dekolonizasyonu halen tartisma konusudur.

* Burunlarinda yuksek sayida S aureus tasiyanlarda infeksiyon riski
tastyici olmayan ya da dusuk-duzeyde bakteri tasiyicisi olanlardan
6 kat daha fazla.

* Klorhegzidinle ameliyat oncesi banyo yaptirmak infeksiyon oranlarini
azaltiyor.



Panel 1: Preventive measures

Preoperative methods

« Patient-specific factor optimisation
* MRSA decolonisation

« Skin disinfection

Intraoperative methods

« Antibiotic prophylaxis

« (Cutaneous preparation (hair remaoval, skin antisepsis, and
surgical draping)

» Operative environment (operating theatre ventilation,
body exhaust suits, gloves, and intraoperative lavage)

+ Blood conservation

« Prosthesis selection

Postoperative methods
« Antibiotic prophylaxis
« Evacuation drains

MRSA=meticillin-resistant Staphylococou s aureus.



Clinical Orthopaedics
Clin Onthop Relat Res and Related Research’ @ CrossMark

DOI 10.1007/s1 1999.016-4767-6 A Pbdction of Te Anodution of Bone and Joint largrons®

SYMPOSIUM: PROCEEDINGS OF THE 2015 MUSCULOSKELETAL INF ECTI()N SOCIETY

Does Preadmission Cutaneous Chlorhexidine Preparation Reduce
Surgical Site Infections After Total Knee Arthroplasty?

Bhaveen H. Kapadia MD, Peter L. Zhou BA, Julio J. Jauregui MD,
Michael A. Mont MD

© The Association of Bone and Joint Surgeons R 2016



Clin Orthop Relat Res. 2016 Mar 8.

Does Preadmission Cutaneous Chlorhexidine Preparation Reduce Surgical Site Infections After Total Knee Arthroplasty?
Kapadia BH?, Zhou PL1, Jauregui JJ, Mont MAZ.

Abstract

QUESTIONS/PURPOSES:

(1) Does a preadmission chlorhexidine cloth skin preparation protocol decrease the risk of surgical site infection in patients undergoing TKA? (2) When stratified using the
National Healthcare Safety Network (NHSN) risk categories, which categories are associated with risk reduction from the preadmission chlorhexidine preparation protocol?
METHODS:

In our study, all patients (3717 total) who had undergone primary or revision TKA at a single institution between January 1, 2007, and December 31, 2013, were identified,
of whom 991 patients used the chlorhexidine cloths before surgery and 2726 patients did not. All patients were provided cloths with instructions before surgery; however,
as a result of a lack of compliance, we were able to substratify patients into treatment and control cohorts. Additionally, we substratified patients by NHSN risk category to
determine differences in infection between the two cohorts (cloth versus no cloth). Patient medical records and an infection-tracking database were reviewed to determine
the development of periprosthetic infection (patients who had superficial infections were excluded from our study) in both groups after 1 year surveillance. We then
calculated relative risk reductions with use of chlorhexidine gluconate and stratified results based on NHSN risk category.

RESULTS:

Use of a preoperative chlorhexidine cloth skin preparation protocol is associated with reduced relative risk of periprosthetic
infection after TKA (infections with protocol: three of 991 [0.3%]; infections in control: 52 of 2726 [1.9%]; relative risk [RR]:
6.3 [95% confidence interval [Cl], 1.9-20.1]; p = 0.002). When stratified by NHSN risk category, periprosthetic infection risk
reduction was seen in the medium-risk category (protocol: one of 402 [0.3%]; control: 25 of 1218 [2.0%]; RR, 8.3 [CI, 1.1-
60.7]; p = 0.038), but no significant difference was detected in the low- and medium-risk groups (RR, 2.1 [CI, 0.5-9.6; p =

0.33] and RR, 11.3 [CI, 0.7-186.7; p = 0.09]).

CONCLUSIONS:

A prehospital chlorhexidine gluconate wipe protocol appears to reduce the risk of periprosthetic infections after TKA, primarily in those patients with medium and high risk.
Although future multicenter randomized trials will need to confirm these preliminary findings, the intervention is inexpensive and is unlikely to be risky and therefore might
be considered on the basis of this retrospective, comparative study.
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Antibiyotik Proflaksisi

* "The Clinical Practice Guidelines for Antimicrobial Prophylaxis in

Surgery ";
» Total eklem artroplastilerinde sefazolin 6nermektedir.

 Klinidamisin ve vankomisin (teicoplanin) alternatif olarak

dustndulebilir.

* Vankomisin MRSA ile kolonize hastalarda ya da MRSA’ya bagli cerrahi

alan infeksiyonu yuksek olan hastanelerde kullaniimalidir.



Antibiyotik Proflaksisi

* Antibiyotik proflaksisi;
* Rolatif riskte %81;

* Mutlak riskte %8 azalma saglanmaktadir.

 The Surgical Care Improvement Project (Cerrahi Bakim lyilestirme Projesi

Yonergeleri) rehberi ameliyattan en az 1 saat once antibiyotik baslanmasini ve
* 24 saat icinde kesilmesini 6nermektedir.

* Cerrah, tek doz veya kisa sureli antibiyotik kullanimi, ila¢ yan etkileri ve antibiyotik

direnc gelisimini hesaba katmalidir.



Surgical Antibiotic Prophylaxis Guidelines

Orthopaedic Surgery (Joint Replacement)

PRE-OPERATIVE CONSIDERATIONS

Drug administration

»  Preoperative IV antibiotics — should be given < 60 minutes (ideally 15 to 30 minutes) before skin incision.
Administration after skin incision or = 60 minutes before incision reduces effectivenass

Indwelling urinary catheter — Prophylactic antibiotics are NOT required for insertion or removal of a urinary catheter unless
a UTl is proven. All patients should be screened for a UTI prior to surgery and treated if appropriate

PROPHYLAXIS REGIMEN

Procedures First line regimen Alternative (Immediate type or severe penicillin or
cephalosporin hypersensitivity)
Primary Total Hip Cephazolin 2g IV (single Teicoplanin 400mg IV (single dose only) (800mg IV for
Replacement (THR) or Total | dose only) , inject slowty patients > 80 kg), inject slowly over 5 minutas
Knee Replacement (TKR) over b minutes

If infection is suspected antibiotics should be withheld until adequate specimens are
Revision Total Hip taken (at least five biopsies by Oxford Method)

Replacement (THR) or Total | Cephazolin 2g IV (single Teicoplanin 400mg IV (single dose only) (800mg IV for
Knee Replacement (TKR) dose only), inject slowly patients = 80 kqg), inject slowly over & minutes
over 5 minutes

Shoulder Replacement Cephazolin 2g IV (single Teicoplanin 400mg IV (single dose only) (800mg IV for
dose only), inject slowly patients = 80kqg), inject slowly over & minutes
over 5 minutas
MRSA COLONISATION

Patients with a history of MRSA colonisation or infection

ADD to cephazolin:

Teicoplanin 400mg IV (single dose only) (800mg IV for patients = 80 kg), inject slowly over 5 minutes

DURATION OF PROPHYLAXIS

Prophylaxis should be no greater than 24 hours, with a single dose sufficing in most cases, even in the presence of
a drain or urinary catheter. A second dose should be given intra-operatively If the procedure is longer than two half lives of
the agent used (e.g. re- dose cephazolin after 4 hours). Continuing antibiotic administration is not appropriate unless
infection is confirmed or suspected — modify antibiotic regimen appropriately according to treatment guidelines.




ORTHOPAEDIC SURGICAL PROPHYLAXIS:

Surgical
procedure
Primary
Arthroplasty

Revision
Arthroplasty

Open
surgery
instrumentation
Other orthopaedic
implant ~ surgery
(any route)

spinal
+/-

Open surgery for
closed fracture

Open or
compound
fractures™

All Hip
Fractures

Routine antibiotic

Flucloxacillin i/v 2gm +
Gentamicin® single
dose at induction, then
Flucloxacillin i/v 1gm 6
hourly x 2 doses

Flucloxacillin i/v 2gm +
Gentamicin® single
dose at induction, then
Flucloxacillin i/v 1gm 6
hourly x 2 doses

As above

Flucloxacillin i/v 2gm
dose only +
Gentamicin® single
dose at induction
Flucloxacillin ilv 2gm
dose only &
Gentamicin® single
dose at induction
Co-amoxiclav i/v
1.2gm & hourly

Penicillin allergy

Teicoplanin ifv
600mg single dose +
Gentamicin® single
dose

Teicoplanin ilv
600mg single dose +
Gentamicin® single
dose

As above

Teicoplanin i/v
600mg plus
Gentamicin® single
dose

Teicoplanin ifv
600mg plus
Gentamicin™ single
dose

Cefuroxime i/v 1.5gm
8 hourly + oral
Metronidazole
400mg & hourly

Teicoplanin i/v 600mg + Gentamicin® single

dose at induction.

cement.

Consider

Copal G+C

Special instruction

Gentamicin i/v as soon
as line established, or
at least 10 minutes
before application of
tourniquet if to be used

As above

As above

As above

As above

= See below

Gentamicin i/'v as soon
as line established, or
at least 10 minutes
before application of
tourniquet if to be used



1. Management of sterile pyuria / asymptomatic bacteriuria in patients
undergoing lower limb arthroplasty: The Doncaster Bacteriuria Chart
(Based on audit by Wong A, Har-Kumar PN, with in put from
Agwuh KN).
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** Will be preferable to use Trimethoprim or Nitrofurantoin as first line.

bacterinria, treat with
targeted antbiotic. 3
days in females and 5
days in male patients.



Cilt Temizligi ve Antisepsisi

 Killari tiras etmek ciltte mikrolezyonlara ve buradan endojen flora
elemanlarinin kolonizasyonuna yol acacagindan kliper ile killari temizlemek

daha az risk teskil eder.
 Klipper ile kil temizligi ameliyattan hemen once yapilmalidir.

* Preop cilt temizligi icin klorhekzidin, povidon-iodine ya da alkol bazli

dezenfektanlar kullanilabilir

* Bir cok calismada klorhekzidinli cilt temizliginin pozitif cilt kiltiri oranlarini

povidon iyot bazlilardan daha cok azalttigi gésterilmistir.



Yara kapama

e Cerrahi 6rtl bakim standartlari icerisinde en cok kabul goren metottur.

* Kumas, yapiskan olan ya da olmayan naylon ve iyot emdirilmis értller

kullaniimaktadir.
 Plastik ortller kumasa gore mikrobiyal penetrasyonu daha ¢cok onlemektedir.

* Bir calismada iyot-emdirilmis ortllerin bakteriyel kolonizasyonu ciddi sekilde

azalttigi gosterilmistir.

* Baska calismalarda yapiskan ortulerin enfeksiyon riskini arttirdigi, iyvot emdirilmis

ortulerin etkisi olmadigi yoninde sonuclar bulunmaktadir.









Ameliyat odasl Havalandirma

* Ameliyat odasindaki havayi dilie ederek yara kontaminasyonuna yol acacak
partiktl oranini en aza indirmek icin vertikal ve horizontal lamminar akim
kullanilmistir.

* Yapilan ilk calismalarda laminar akimin ameliyat odasindaki bakteri sayisini
azalttig) gosterilmistir.

* Ancak "New Zealand Joint Registry" tarafindan yapilan calismalarda laminar
akimin konvansiyonel ameliyat odalarina gére anlamli oranda daha erken
donemde enfeksiyon olusmasina yol actigini géstermistir.

 Sistematik bir derlemede laminar akimin total eklem protezi sonrasi enfeksiyon
riskini arttirdigi gésterilmistir.

* Cakisan kanitlar, laminar hava akiminin kullanilmasinda takdiri cerraha
birakmaktadir.



Influence of laminar airflow on prosthetic joint
Infections: a systematic review

P. Gastmeiler, A.-C. Breler, C. Brandt

Journal of Hospital Infection

Volume 81, Issue 2, Pages 73-78 (June 2012)
DOI: 10.1016/j.jhin.2012.04.008



Study or Subgroup

Risk Ratio
M-H, Fixed, 95% ClI

Risk Ratio
M-H, Fixed, 95% CI

Brandt et al.!3
Breier et al.?
Hooper et al.?

Miner et al.!?

Total (95% CI)

Total events

Heterogeneity: Chi2=291,df =3 (P=0.41); I2=0% 0'01

1.42 [0.87, 2.32]
1.09 [0.74, 1.60]
1.92 [1.10, 3.34]
1.57 [0.75, 3.29]

1.36 [1.06, 1.74]
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Test for overall effect: Z =2.42 (P =0.02)
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Meta-analysis for the endpoint severe surgical site infections following hip prosthesis according to
the use of laminar airflow (LAF) or not using the random effect model. M-H, Mantel-Haenszel; ClI,

confidence interval.
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* Terlemeyi 6nleyici hasta ortuleri sik kullanilmakta; ancak yarari var mi?
* Bazi arastiricilar standart ortulerle farki olmadiginiileri sirmekte.

e Ortak gorus artroplastilerde infeksiyon riskini arttirdigi yoninde

* Artroplastiler esnasinda eldivenlerin %50-67’sinin yirtildig
gosterilmistir.

* Eldiven yirtilmasina bagli infeksiyon riskini azaltmak icin etkinligi gosterilemese
de cift eldiven kullanimi 6nerilmektedir.

* Artroplasti esnasinda eklemin yikanmasi ile ilgili az sayida calisma
mevcut.

* Retropektif yapilan bir calismada diliie edilmis batikon ile lavajin infeksiyon
oranlarini 6 kat azalttig| gosterilmistir.



* Kan transfizyonu artroplastide infeksiyon riskini arttirmakta.

* Transflzyon icin risk faktorleri:
* Preoperatif disuk Hb dlizeyi
* Bayan cinsiyet
* Cerrahi sUresinin uzun olmasi
* Charlson komorbidite indeksinin ytiksek olmasi

* salvage systems, reinfusion drains, bipolar sealers,

e Kan kaybini azaltici onlemler alinmali (treneksamik asit vs)



Protez Secimi

* PJI sikhgini antibiyotik sementli ya da sementsiz olmasi
etkilememekte.

e Bununla birlikte Uluslararasi Eklem Birligi (International

* Joint Registry) antibiyotik yukli sementlerin infeksiyon riskini
dustrdugini soylemektedir.

* Ancak antibiyotik yukli sement kullanimi maliyet artisi, alerjik
reaksiyon ve antibiyotik direnc artisina yol acmaktadir.

* Antibiyotik yukli sementler diyabetik veya immunsupresif hastalara
saklanabilir.



Postoperatif 6nleme yontemler;

 The American Association of Orthopaedic Surgeons (AAOS) ve American
Dental Association (ADA);

v’ Gecici bakteremiye yol acabilecek girisimlerde antibiyotik proflaksisi
onermektedir.

 AAOS rehberi;
v'Dental islemlerden 1 saat 6nce antibiyotik baslanmasini ve
v'24 saat icerisinde sonlandiriimasini 6nermektedir.

* Ayaktan basvuran hastalarda tek doz pre-operatif atb onerilmektedir.



Postoperatif 6nleme yontemler;

* ADA;

* total eklem protezinden sonraki ilk 2 yilda 6zellikle
immunsupresyon sdzkonusu ise infeksiyon riskinin fazla
oldugunu belirtmektedir.

* Ancak bu rehberlerde kanit diizeyi diisuk olup Ingiliz ve
Fransiz rehberleri de proflaktik atb kullanimi dnerisinde
bulunmamaktadir.



* Bosaltici drenlerin etkinligi tartismali; infeksiyon riski
tasimaktadirlar.

* Dren araciligi ile retrograd infeksiyon olusmasi s6z konusu

* Drenlerin erkenden (24-48 saat arasinda) cekilmesi
dnerilmektedir.

* Persiste eden (1 haftadan uzun stre) drenaj s6z konusu ise
cerrahi alan irrigasyonu ve debritmani yapilmalidir.

* Erken yara infeksiyonu sdz konusu ise;

* lokal yara bakimi ve oral antibiyotik ile drenajin erken rezollGsyonu
saglanabilmektedir.



* Bu vakalarin yalnizca %28’inde ileri arastirma
gerekmektedir.

* Ancak yuzeyel infeksiyon ve drenaj periprostetik
eklem infeksiyonu icin risk olusturmaktadir.

* Gerekli durumlarda yuzeyel infeksiyon dikkatli sekilde
takip edilmeli ve degerlendirilmelidir.

* Post-operatif ilk gunde akintidan kultir yapilmasi
genellikle onerilmemektedir.



Tani ve Evreleme

* Bir cok tani kriteri ve algoritma bulunmasina karsin 6zellikle disuk
virulan bakterilerle olusan (6rn. Propionibacterium acnes)
infeksiyonlarda bu kriterler karsilanamayabilir.

* Minor kriterler enfeksiyon icin tani koydurucu olmayabilir.
* Tanida en 6nemli arac eklem aspirasyonudur.

e Kultur pozitif olgularda histopatoloji destekleyici olabilir ancak
taninin ekarte edilmesinde yeterli olmayabilir.



ESR, CRP, BK

* CRP ve ASR artisi ile birlikte sinovyal sivi WBC sayisinin >9000/m’nin
Uzerinde olmasi %100 PPV ve %98 keskinlikle PJI tanisi koydurur.

 Revizyon total diz artroplastilerinde sinovyal sivi WBC sayisinin <1100/mL {in
altinda ve notrofil oraninin %64’tGn altinda olmasinin NPV’i %99.6%; PJI ekarte
edilmesini saglar.

* Alta yatan inflamatuar hastalik olmamasi ve protez
verlestirilmesinden 6 aydan fazla stire gecmis olmasi kaydiyla;

* Sinovyal sivi WBC sayisi >1700/mL or >65% no6trofil olmasinin diz PJI'de
duyarhlhigi sirasiyla %94% ve %97; 6zgulligu%88 ve %98



ESR, CRP, BK

 Erken donem DPRO’de;

* Beyaz kiire sayisi >27800/mL ve notrofil orani >%89 olmasi erken total DPRO
infeksiyonu tanisi koydurur.

 Kalca Protezi (KPRO) icin;

* Sinoviyal sivi WBC sayisi > 4200/mL olmasinin infeksiyonu gostermede
duyarhlhigi %84, 6zgulligu %93;% specific, and,

e Notrofil sayisinin %80 olmasinin duyarliligi %84, 6zgulluglt %82.



* Revizyona giden hastalarda frozen kesitler ihmal edilmemelidir.
* Burada tani icin cerrah ve patologun isbirligi dnemlidir.

* Frozen kesitler akut inflamasyonu gostermede 6nemli role sahiptir ancak
duyarhhgi dustktar.

* x400 buylutmede her sahada 5-10 [6kosit gorulmesinin duyarhligi %50-93, ozgulligu
%77-100% olasilikla PJI enfeksiyon tanisini destekler.

* En az 3-5 periprostetik eklem o6rnegi alinmali ve aerob ve anaerob olarak
ktltlra yapilmal..
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histopathology
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histopathology synovial fluid
Histopathology Tissue 12 98 65 99.6
Culture Tissue 23 100 N/A N/A
Composite Tissue 14.7 98.8 NGT NG+
findings
Composite Tissue 19 98 96 97
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Culture Tissue 43 100 N/A N/A
Culture Tissue 0 0 N/A N/A
Composite Synovial fluid 35 97 90 97
findings Tissue 22 100 36 100
Composite Synovial fluid 27 99.9 NGJr NG+
findings and tissue
Composite Tissue 31 100 92.8 NGf
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Culture Synovial fluid
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23 92 N/A N/A
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Number of
patients

169
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.
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.
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Gram stains have limited application in the diagnosis of infected total knee

arthroplasty

Positive Negative

Final 11 145 Sensitivity = 11/156 7%

diagnosis e s

of

periprosthetic Not 1 190 Specificity = 190/191 9994

i nfe Cﬁo n infected False positive True negative

Summarized results of analysis of Gram stain effectiveness in diagnosing periprosthetic infection following total knee arthroplasty.

Gram stains have limited application in the diagnosis of infected total knee arthroplasty Michael G. Zywiel, D. Alex Stroh,
Aaron J. Johnson, David R. Marker, Michael A. Mont. International Journal of Infectious Diseases, Volume 15, Issue 10, 2011, e702—
e705



Kaltur

* Prostetik materyalin sonikasyonu biyofilmi tahrip ettigi icin
ktltirde GUreme olasiligini arttirir.

* Yapilan bir calismada sonikasyon ile 6zellikle cerrahi sonrasi
ilk 14 glin antibiyotik kullananlarda mikrobiyolojik kulttr
duyarhhginin %60.8 ila %78.5 oraninda arttig| gosterilmistir.

* Yine 3-14 giin boyunca kultidr alinmaya devam edilmesi P.
acnes gibi dusuk virulansa sahip mikroorganizmalarin
Uremesini arttirmaktadir.



Tani ve Evreleme

* Taniicin ilk radyolojik gérinttileme yontemi diz grafilerdir.

* Kemik-metal araliginda (ya da metal-sement yuziinde) genis bir radyollisen
alan gorulmesi infeksiyonu gosteren kemik destriksiyonunun isaretidir.

* Dlz grafilerin septik-aseptik osteolizisi gostermede duyarlik ve 6zgulligu
dusukttr

* CT’'de periost reaksiyonu varligl ya da osteoliz bolgesine dogru yumusak
doku dansitesi uzanimi infeksiyonu dusindirmede yardimci olur.

* MRI'In puridlan infeksiyon ve periprostetik osteolizi gostermede etkinligi
daha yuksektir.



Table 5. Sensitivities and specificities of imaging studies in detecting PJL.

Technique Sensitivity (%) Specificity (%) Reference

Plain radiograph 75 28 Tiages et al. 1994
Triple-phase bone scan 848 90 Nagoya et al. 2008
Bone scan with radiolabeled leukocytes 64 0 Teller et all 2000
Bone scan with radiolabeled ciprofloxacin 100 95 Larikka et al. 2002
FDG-PET scan 82 a7 Kwee et al. 2008

FDG-PET, Fluorodeoxyglucose positron emission tomography



Tani ve Evreleme

* Teknesyumlu kemik sintigrafisinin duyarliligi cok yuksek ancak 6zgullGgu
dusuktdr.

e Uptake artisi, aseptik ya da septik doku kaybini gosterebilir ya da saglikli
kemik dokusu olabilir.

* Ama indium 111 ile isaretlenmis |6kosit ve kemik iligi sintigrafisi tanida
daha tstlundur.

» 18F-fluorodeoxyglucose (FDG) PET daha da ustlin olup kalca
artroplasitisinde %90’a varan duyarhlik %89.3 6zgullige, dizde %90.9
duyarhlik, %72 6zgullige sahiptir.

* Ancak daha dusuk o6zgullik ve duyarliliga sahip oldugunu bildiren calismalar
da mevcuttur.



Sensitivities and specificities of laboratory studies in detecting PJI

Technique Sensitivity (%) Specificity (%) Reference
Leukocyte count 45 87 Berban et al. 2010
CRP? ate 74 Berban et al. 2010
ESR= 75 70 Berban et al. 2010
IL-6° a7 91 Berban et al. 2010
Procalsitonin 33 98 Bottner et al. 2007
Synovial fluid leukocyte count 84.0 —90.7 88.1-93.0 Ghanem ef al. 2008,
Schinsky et al. 2008
MNeutrophil percentage 84.0—-95.0 82.0—94.7 Ghanem et al. 2008,
Schinsky et al. 2008
Alpha-defensin 100 100 Deirmengian et al. 2014

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; IL-6, Interleukin-6
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Diagnostics in prosthetic joint infections

Table 1. Biomarkers other than CRP, ESR and WBC that have been used or studied in the diagnosis of PJI

Biomarkers Cut-off Sensitivity (%) Spedficity (%) PPV MY Comments

TNF - 16 =40 ng/mlL 43 94 75 85 testing needsto be donewithin1l hand is
tirme-Consuming

Serurn PCT' %% =0.3 ng/mL <30-33 98-100 87 80 routine test that can be performed on

routine immunoassay platforms;
however, it lacks sensitivity,
particularly in localized infections

IL-g151 720 8-12 pg/mlL 40-95 80-87 65-74  50-98  routine test; however, its normal range
varies in adults, which may reflect a
considerable variation of cut-off
ranges in different studies

sICAM-1Y7 250 ng/mL 04 14 65 65 insufficient information regarding clinical
utilization in routine diagnostic
laboratories

Serumn IgG to sce-LTA" 3 out of & cases with CoNS PJI showed elevated levels specific only for coagulase-negative

staphylococci; insufficient inforrmation
regarding dinical utilization in routine
diagnostic laboratories
Anti-staphylococcal IgM*® =>0.35 unit 90 895 90 95 may increase due to staphylococcal
infections elsewhere in the body
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Leukocyte Glucose CRP
esterase
Sensitivity (%) 92.6 77.8 81.5
(74.2-98.7) (57.3-90.6) (61.2-92.9)
Specificity 97.0 81.4 94.1
(91.0-99.2) (72.2-88.1) (87.1-97.6)
Positive predictive value 89.3 52.5 78.6
(70.6-97.2) (36.3-68.1) (58.5-91.0)
Negative predictive value 98.0 47.5 95.0
(92.3-99.7) (32.8-63.7) (88.3-98.2)



Angela M. Minassian et al.
J. Antimicrob. Chemother.
2014:69:129-135

Diagnostic pathway.

Suspected PJI (evidence grade B-III)

e Sinus tract or persistent wound drainage (B-III)
e Acute onset of painful prosthesis
Chronic painful prosthesis

-

l Orthopaedic referral |

y

History and examination (C-III)
Plain film of prosthesis (A-III)
ESR and CRP (A-III)

Blood cultures if febrile (B-III)

Do NOT routinely use bone scans,
WBC scans, MRI, CT or PET (B-III)

v

Infection suspected No infection suspected

Withhold antibiotics for>2 STOP
weeks if possible (B-III) 5

.

Arthrocentesis (A-III)

Cell count

Differential

Aerobic and anaerobic
culture

A 4

Infection suspected or

confirmed, and surgery
planned

v

Intraoperative inspection, purulence around
implant (B-III)

Histopathology (B-II)

3-6 cultures (B-III) OR

Ultrasonicate of prosthesis (ungraded, but
evidence base growing)

Journal of

Antimicrobial Chemotherapy




Clinical suspicion of early/haematogenous prosthetic joint infection

v

v

Clinical features of severe sepsis/septic shock ]

v
G &
Resuscitation
Blood cultures
Empiric broad-spectrum antibiotic therapy
(determined by local ecology)

.

LConsider urgent joint aspiration under aseptic conditions}

l

- 39

v

No clinical features of severe sepsis/septic shock

v

Baseline bloods (including FBE, CRP, ESR)
Blood cultures
+/-Joint aspiration under aseptic conditions

.

[ Plain radiography to assess for prosthesis loosening ]

.

Definitive surgical management
Obtain =5 intra-operative tissue specimens

Source: Curr Opin Infect Dis © 2013 Lippincott Williams




( Cinical suspicion of delayed)late prosthetic josd infection ]

1
v v

' ™
No senus tract ( Sinus tract communicating with prosthetic joint ]
\ J
= g TS R
Radiological studies including:

() Plain radsography
{b) Triple phase bone scetigraphy

o I

[c)FDG-PET ncan {d available)

N
k J ( Radiologicel studius suspicious of mlecton
r : ‘ 1 -
Radialogical sdudiss not suspicicus of slection oint aspiration ander aseptic conditions % sxamine
= s (a) Synovial loucocyte count and differential
1b) Micrescopy and culture
l A
Either synovial Hluid assessment or culture positive Syncvinl Nluid assessment suggestive of infection
and
& cultum positive

flepeat joint aspiration

( Synovial fluid assessment and/or cuRture positve ]
h 4 h 4
Syncvisl Buid sxpxasement not xwuggextwe of infection
and
culture negative h 4 \ 4 o
b( Lknbky prosthetic pint infection J

Y
Definitive surgical managersent
Proathetic joint mfection kess likely Obtain 25 intra-operative tissue specimens
Revaluate as climically indicated

Source: Curr Opin Infect Dis © 2013 Lippincott Williar




Klinik bulgular

* PJI siniflamasi icin bir cok 6neri bulunmakta ancak en cok
kullanilan siniflamaya gore;

* Erken (cerrahi sonrasi ilk 3 ay icinde gelisen),
e Gecikmis (cerrahi sonrasi 3-24 aylarda gelisen)
* Gec (24 ay sonra gelisen)

* Hematojen yayilimla implant sonrasi herhangi bir zamanda
enfeksiyon olusabilir

* Ancak en cok cerrahiden 24 ay sonra gorulur.



Klinik bulgular
* Erken PJI’lari olgularin bayutk kismini olusturmakta.

* Tipik olarak eklem cerrahisinden hemen sonra hastalarda
yvara komplikasyonlari baslamakta.

* Gecikmis ve gec infeksiyonda;

* protez konan eklemde agrinin tedrici olarak artmasi seklinde
sikayetler s6z konusu.

* Hematojen infeksiyonda ise yillarca eklem ile ilgili sikayet
yoktur

* Ani bir infeksiyon bulgusu ya da sepsisle hasta karsimiza gelir.



Klinik bulgular

 Erken (<3 ay) infeksiyonlarda enfeksiyon etkeninin cerrahi
implantasyon esnasinda inokule oldugu kabul edilir.

* Hastalarda infeksiyon bolgesinde;

* agri, sislik, 6dem, yaradan akinti, cerrahi alanda eritem ve eflizyon
mevcuttur.

* Infeksiyon cillten derin dokulara kadar yarada acilmaya yol
acabilir.

* Erken infeksiyonlar acil tani ve tedavi gerektirir.



Klinik bulgular

e Gecikmis (3-12 ay) infeksiyonlarda mikroorganizmalarin implantasyon
sirasinda ekildigi kabul edilir.

* Burada etkenler virulansi dustk mikroorganizmalardan olusur.
* Propionibacterium acnes, enterokoklar, koagulaz negatif stafilokoklar
gibi.
* Gecikmis baslangicli enfeksiyonlarin cogunda eklemde sebat eden agri
mevcut

e Hastalarin %50’sinden azinda ates mevcuttur.

* Gecikmis infeksiyonlar aseptik yetmezlik (protezin tutmamasi) bulgulari gibi
seyredebilir

* Ancak surekli ve agirlikla artan agri infeksiyonu isaret ederken eklemde
hareketlilik aseptik yetmezligi isaret eder.



Klinik bulgular

* Gec infeksiyonlar (12 aydan sonra) genellikle vicuttaki baska bir
odaktan hematojen yayilima bagldir.

* Daha 6nce semptom olmayan eklemde akut baslangicli enfeksiyon
bulgulari ortaya cikar.

* Infeksiyon odagi vakalarin ancal %50’sinde saptanabilir.

* Vakalarin cogunda etken
* Saureus,
* Gram-negatif basiller ve

* B-haemolitik streptokoklara baghdir.



Tedavi Secenekleri

* Erken ve gec hematojen periprostetik enfeksiyonlarda;

* Cerrahi olarak irrigasyon ve debritman yapilmalidir.

* Basari orani %0 ila %89 arasinda degismektedir.

* DUsuk virulan mikroorganizma varligl ve hastada komorbidite
olmamasi durumunda

* Baslangictan sonraki ilk 30 gtin icinde cerrahi yapilanlarda basari
en yuksek duzeydedir.



Tedavi Segenekleri

* Eger yara kapatilamayacak ise irigasyon ve debritman

ya
* YU

oilmama

ksek viru

dusuktur.

an bakterilerde (6rn. MRSA) tedavi basarisi

* Bazi calismalarda polietilen liner degisiminin
basarisizlik riskini %33 azalttigi bildirilmistir.



Tedavi Secenekleri

* PJI’larinda en cok kullanilan yéntem 2 asamali revizyon
artroplastisidir.

* Antibiyotiklere direncli suslarla infeksiyon varsa,

 Sinus trakti varsa,

* Oli yumusak doku varsa 2 asamali revizyonda fayda daha
fazladir.

 Alti aydan uzun arayla yapilan revizyonlar infeksiyon

erac

ikasyonu icin yeterlidir.

* Anti

oiyotik tedavisinin suresi tartismali olmakla birlikte cogu

vakada 6 haftalik tedavi yeterlidir.



Tedavi Secenekleri

* Hastalarda basarili enfeksiyon tedavisi yapildigini dogrulamak
icin re-implantasyon oncesi antibiyotiksiz bir donem
olmalidir.

* Veriler kisith olsa da re-implantasyon dncesi 2-4 haftalik
antibiyotiksiz donem yeterli olacaktir.

 Ornek alimi icin antibiyotik kesildikten sonra en az 2 hafta
beklenmelidir

* Yoksa kulturin duyarliligi %50’nin altinda olacaktir.



Tedavi Secenekleri

* Bazi yazarlar reklrrent infeksiyonlarda bu intervalin roli olmayacagini
bildirmektedirler.

e Cunkt bu patojenler implant olmasa da yillarca dormant durumda
kalabilmekte ve implant yerlestirildiginde tekrar infeksiyona yol
acmaktadirlar.

* Basari orani %65-100 arasinda degismektedir ve basari oranini
etkileyen bazi faktorler s6z konudur.

* Bazi arastiricilar re-implantta kultur pozitifligi olmasinin kétu prognoza
isaret ettigini bildirmektedirler.

* Bir calismada 97 re-implantasyonun yalnizca 5’inde kiltir pozitifligi
saptanmis, sadece 1’inde tedavi basarisizligi saptanmistir.



Tedavi Secenekleri

* Yalnizca birkac calisma tek asamali revizyonun daha iyi oldugunu 6ne
sirmektedir.

» eger etkin antibiyotik tedavisi yapilirsa tek asamali revizyon yeterli olur
denilmektedir.

* maliyeti de 2 asamali revizyondan 1.7 kat daha azdr.
* Daha az girisimin;

* hastanin morbiditesinde azalmaya,

e ameliyat stresinin kisalmasina,

* daha az tibbi bakim gereksinimi gosterecegine ve

» dolayisiyla maliyeti azaltacagina vurgu yapmaktadirlar.

* Ancak, tek asamali revizyonda re-infeksiyon riski fazla olacagi icin
maliyetinde cok daha fazla artacagi unutulmamalidir.



Uzun SUreli Antibiyotik SUpresyonu

* Eger protez cikarilamiyorsa oral antibiyotikle uzun sireli
supresyon bir baska secenek olarak karsimiza cikmaktadir.

* Protez cikarilmasini engelleyen olasi faktorler;
* Genel durum bozuklugu
e Cikarmanin olusturacagi onklsiyonel bozukluk

e Hastanin tercihi

e SUpresyonda amac protezin asemptomatik fonksiyonun
saglamaktir ancak enfeksiyonun eradikasyonu degildir.



Uzun Sureli Antibiyotik SUpresyonu

* Hastalarda tedavi esnasinda %86 oraninda iyi gidis s6z
konusudur.

* Bir calismada;

* 18 hastanin 15’ine ortalama 48.9 ay supresyon tedavisi
uygulanmis,

* bu stirede fonksiyonel protezin kalmasi saglanmistir.

* Hastalarin %22’sinde antibiyotige bagli yan etkiler
ortaya cikmis ancak tedavi kesilmesi gerekmemistir.



Uzun Sureli Antibiyotik SUpresyonu

* Baska bir calismada tedavi basarisizligi olmadan 2 yillik

lyi prognoz %60 o
* Antibiyotik kesildi

arak rapor edilmistir.

cten sonra tedavi basarisizligl riski

artmakta olup sturenin uzatilmasi mantikh olabilir

* Bu konuda uzun sureli takip gerekmekte ve yeni
calismalara gereksinim vardir.



Uzun Sureli Antibiyotik SUpresyonu

* Intravendz antibiyotikten orale gecis hastanede kalma siiresini ve
dolayisiyla maliyeti azaltmakta.

* Ancak oral antibiyotiklerin biyoyararlaniminin da iv’'ler kadar olmasi
onemli.

* [V'den orale geciste tedavi etkinliginin karsilastiriilmasi konusunda
veriler yetersiz.

* Bir calismada S aureus osteomyelitinde iv-oral karsilastirmasinda
etkinlik acisindan fark bulunmamis.



Uzun Sureli Antibiyotik SUpresyonu

* Bu hastalarin CRP ve ESR ile haftalik klinik takipleri yapilmalidir.

e Laboratuar gostergesi takibi her zaman infeksiyonun duzeldigini

gostermez.

* Ancak seri takiplerin yapilmasi gereklidir.



Pathogen (No. of Patients)

I Antibiotic Regimen [Adjunctive PO Antibiotic
Regimen] (No. of Patients)

Chronic Suppressive Antibictic Regimen
(Mo, of Patients)

Methicillin-sensitive
Staphococcus aureus [31)

Methicillin-resistant

coagulase-negative
staphylocooci (21)

Methicillin-resistant
Staphococcus aureus (13)

Methicillin-sensitive
coagulase-negative
staphvlocooci (12)

Oxacillin 2 g gid or gdh (14)

Vancomycin 1 or 1.5 or 2 g bid or gd or gd&h (8)
Cefazolin 1 or 2 g tid {4)

Imipenem 500 mg gid (1)

Daptomycin 500 mg od (1)

Ceftriaone 2 g gd (1)

Ampicillingsulbactam 2/1 g qgid (1)
Clindarmycin 900 mg tid (1)
Piperacillin/tazobactam 3/0.375 g tid (1)
Vancomycin 1 or1.25 or 1.5 gbid or gd (14)
Daptomycin 500 or 650 mg gd (3)

Cxacillin 2 g gia (1)

Clindamycin 600 mg tid (1)

Linezolid 600 mg bid (1)

Tigecycline 50 mg bid (1)

Vancomycin 1 or 1.25 or 1.5 g bid or gd (B)
Daptomycin 350 or 500 mg qd (2)

Oxacillin 2 g gid (1)

Linezolid 600 mg bid (1)

Doscyeycline 100 mg bid (1)

Vancomycin 1 or1.25 or 1.5 g bid or gd (B)
Oxacillin 1L or 2 g gdh orgid (2)
Ceftriaxone 2 g gd (1)

Daptomycin 600 mg od (1)

Linezolid 600 mg bid (1)

Dicloxacillin 500 mg gid or tid or bid (11)
Dosxveycling 100 mg gid or bid or gd (7)

Cephalexin 500 mg gid ortid or bid (G)
Trimethoprm,/sulfamethoxazole 1607800 mg bid (5)
Minccycline 100 mg gd (1)

Amoxicillin 500 mg tid (1)

Clindamycin 300 mg bid (1)

Doxyeycline 100 mg bid or od (1.2)

Rifampin 300 mg bid (2)

Trimethoprm/ sulfamethoxazole 160/800 mg
bid or od (4)

Clindarmycin 300 mg bid (2)

Dicloxacillin 500 mg qid (2)

Cephalexin 250 mg bid (1)

Doxyeyelinge 100 mg gd (B)

Trimethoprim/ sulfamethoxazole 160/800 mg bid (3)
Clindamycin 300 mg bid (1)

Ervthromycin 400 mg bid (1)

Doxyeycline 100 mg bid orad (8)
Dicloxacillin 250 or 500 mg tid (3)
Cephalexin 500 mg tid (1)
Cefadmoxil 500 mg bid (1)



Enterococci (5)

Virdans streptococci (5)

GroupB streptococci (3)

Diphtheroidlike bacilli (2)

Enterobacteraceae (2)

Propionibacterium acnes (2)
Pseudomonas aeruginosa (1)
Staphvococcus lugdunensis (1)
Ureaplasma species (1)

Megative culture (1)

Ampicillin 2 g g4h (2)

Penicillin 1 million U gid (1)

Tigecycline 50 mg bid (1)

Vancomycin 1 2 gd (1)

Ceftriaxone 2 g qd (2)

Piperacillin/tazobactam 3/0.375 g gid (1)
Clindarmycin 900 mg tid (1)

Cefazolin 1 g tid (1)

Penicillin G 2 million U g4h (1)

Ampicillin 2 g gid (1)

Vancomycin 1 ¢ bid (1)

Vancomycin 1 g bid [ciprofloxacin 500 mg bid (1)

or rifampin 300 mg PO bid (1)] (2)

Imipenem 500 mg gid [ciprofloxacin 750 mg bid] (1)
Ciprofloxacin 750 mg bid (1)

Vancomycin 1 or 1.5 ¢ bid or gd (2)

Imipenem 500 mg gid [ciprofloxacin 750 mg bid] (1)
Oxacillin 2 g gdh [rfampin 300 mg bid] (1)
Ceftazidime 2 g gd (1)

Vancomycin 1 g bid (1)

Amaxicillin 500 mg tid (3)

Doscycyeling 100 mg bid (1)
Ciprofloxacin 500 mg bid (1)

Amoxicillin 500 mg tid (2)

Trimethoprmy/ sulfamethoxazole 160,/800 mg bid (2)
Moxifloxacin 400 mg gd (1)

Doxycycline 100 mg bid (1)

Amoxicillin 500 mg tid (2)

Dicloxacillin 250 mg tid (1)

Dosycycline 100 mg bid orgd (2)

Ciprofloxacin 750 mg bid (2)

Dosycycling 100 mg bid orgd (2)
Ciprofloxacin 500 mg bid (1)
Cephalexin 500 mg tid (1)
Azithromycin 500 mg gd (1)
Doxycycline 100 mg bid (1)

*N =intravenously, PO = orally, gid = four times a day, g4h = every four hours, tid = three times a day, bid = twice a day, gd = every day, and gd48h = every forty-
eight hours. The numberof pathogens adds up to more than the total number of ninety-two patients because some patients had polymicrobial infections. Also,
the number of antibiotic regimens may add up to more than the total number of pathogens because some patients had multiple regimens at once.




Source: Expert Rev Anti Infect Ther © 2011 Expert Reviews Ltd



Antimikrobiyal Tedavi

* Yapilan cerrahi girisimlere gore antibiyotik tedavilerinin ne ve nasil
olmasi gerektigi konusundaki veriler kisithdir.

* Ancak bu konuda kanitlar dustk dizeyde olup, 6neriler cogu zaman
kisa vaka serileri, deneysel veriler ve uzman goruslerine dayali.
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Ampirik antibiyotik tedavisi

* Hasta agir degilse; atesi olan hastadan kan kultlirt ve doku 6rnekleri alindiktan
sonra |V antibiyotik baslanmalidir.

 Damar ici antibiyotik baslanmasini destekleyen cok sayida neden mevcut.
 Klinik bulgular basladiginda akut PJI'da yiksek bakteriyel yliik s6z konusudur.

* Ani antibiyotik direncini 6nlemek icin infeksiyon alaninda antibiyotigin sub-
inhibitdor konsantrasyonlarda olmamasi gerekir.

* Bu nedenle cerrahiye ek olarak antibiyotiklerin ideal plazma konsantrasyonlarina
en kisa sirede ulasabilmesi icin mimkun olan en ylksek dozda damar icinden
verilmesi gerekmektedir.

* Boylece periprostetik dokuda bakteriyel inokulum duzeyini azaltilmak mimkitn
olabilir..



* Ozellikle postoperatif ddnemde enteral absorbsiyonda azalma olacagi icin
damar ici antibiyotik verilmesi biyoyararlanimi arttiracaktir.

* Ampirik antibiyotik secimi olasi etken/lere gére olmalidir.
* llacin;

e farmakokinetik ve dinamikleri,

e etki mekanizmasi,

* konagin tolerabilitesi ve

* toksisitesi
e g6z 6nunde bulundurulmalidir.

* Her ne kadar bakteriyel biyofilmlere etkisi iyi olmasa da en sik kullanilan
ajanlar B-laktamlar ve glikopeptidlerdir.



* Antistafilokokal ajan olarak uygulanan B-laktam’a tedavi esnasinda
direnc gelisimi gozlenmez.

* Ancak 6zellikle rifampin basta olmak lGzere anti-stafilokokal olarak
kinolonlar ve rifampin uygulanirsa tedavi esnasinda direnc
gelisebilir.

* Ozelikle tek basina rifampin kullanimi kesinlikle 6nerilmez.



* Antibiyotik secimi yapilirken lokal epidemiyolojik verilerin gz
onunde bulundurulmasi sarttir.

* Ornegin, hasta bakimevinden geliyorsa ya da daha 6nceden cok
fazla antibiyotik kullanim 6ykuUsu varsa;

* MRSA kolonizasyon olasiligl ya da

* gram-negatiflerde sefalosporin direnci olasiligi ylksektir.

* Bu nedenle bu tir hastalarda ampirik tedavide karbapenemlerle
birlikte

* glikopeptid/linezolid ya da daptomisin kombinasyonu mantikli
olacaktur.



Table 2. Most common intravenous antibiotics used for empirical

therapy in acute periprosthetic joint infection [73839.94].

Penicillin G 3g 130-235 0.5-0.67 20-24 million units/24 h
continuously or in
6 divided doses

Amoxicillin-clav 2/0.2 g 110/14 1.0-1.5 29/8h
Flucloxacillin 19 130-210 1.0-1.5 29/ h
Cefazolin 19 188 1.5-2.0 29/8h
Ceftriaxone 19 200 8.0 2 924 h
Ceftazidime 149 90 2.0-2.5 29/8h
Cefepime 149 163 1.0 24a/8h
Meropenerm 05qg 52 1.0 24a/8h
Vancomycin - - 4.0-6.0 15 mg/kg/12 h
Teicoplanin 400 mg 70 50-70 10-12 mg/kg/day
Daptomycin 350 mg 140 8-9 6-10 mg/kag/day
Ciprofloxacin 400 mg 4.6 4 h 400 mg/12 h

'After intravenous administration of the indicated dose, the C,.., Was measured.
*The recommendations are for adult patients with normal liver and renal functions.
PJI: Periprosthetic joint infection.



Etkene Yonelik Antimikrobiyal Tedavi

* Direkt antibiyotik tedavisinde;
 olasi mikroorganizmalarin antibiyotik duyarhhgi,
* hastanin tolerabilitesi ve

e uzun donem amaclar (kir ya da stipresyon) dikkate alinmalidir.

* Siire, doz, uygulama yolu ve kombinasyonun uygunlugu mutlaka g6z
onunde bulundurulmalidir.

* IDSA rehberi;

* DAIR yapilan hastalarda patojene yonelik iv. antibiyotigin 4-6 hafta verilmesini
onermektedir.

* Bir cok otor, hastanin erkenden taburcu edilmesi ve damar yolu nedeniyle
olusabilecek problerden kacinmak icin erken donemde antibiyofilm etkili
antibiyotiklerle oral tedaviye gecmeyi 6nermektedir.



Olasi Etkenler

Table 1. Etiologic agents of early periprosthetic joint infection from a recent selected series.

Soriano A Phillips JE Cobo Jetal. Kim YH, Peel TN ef al. Westberg M,
et al. et al. (2010)" 132 (2011)" 13 (2012) (1) (2012)" (3¢
(20086) [15] (2006) 114] (n =139) (n = 32) (n = 147) (n = 38)
(n =39) (n=22)

Gram-positive organisms

5. aureus 1 8 55 7 79 10

CNS 14 5 34 5 31 7

Streptococus spp. 3 1 5 3 4 2

Enterococcus spp. 3 1 17 4 23 1

Gram-ne gative bacilli 4 6 62 9 58 -

Anaerabic bacteria - - 1 - - 1

Palymicrobial infections - - 45 - 5 15

Other - 1 - - 3 -

Culture negative 4 - 7 4 10 2

Thairmrn tirme Trom jaint imglantaton 30 das.
CNS: Coagulase negatve staphyacocd; PII: Perigroshetic jant infection.

Aggregate
data

(n = 451)

183 (41%)
102 (23%)
21 (5%}
49 {11%)

146 (32%)
15 {3%)
114 (25%)
6 (1%)

27 (6%)




Table 3. Typical causes of PJIl, modified from Tande and Patel (2014).

Microbe % of patients with PJI
Staphylococcus aureus 27
Coagulase-negative Staphylococcus 27
Streptococcus species 8
Enterococcus species 3

Aerobic gram-negative bacilli 9
Anaerobic bacteria 4
Culture-negative 14
Polymicrobial 15

Other 3




Orthopaedic Prosthetic Joint Infections Antibiotic
Treatment Guidance

Procedure Duration of IV therapy | Duration of Total IV +PO Comment
Oral therapy
after IV
Therapy
Debridement and Implant Retention | 4 weeks + 8 weeks 12weeks Minimum total duration 3 months.
(DAIR) Oral rifampicin Surgeon to discuss longer duration
with infection team.
One stage explantation and 4 weeks + 8 weeks 12 weeks Minimum total duration 3 months.
implantation Oral rifampicin Knee may require longer. Surgeon to
discuss longer duration with
infection team.
Two stage - short interval. 4 weeks 8 weeks 12 weeks Minimum total duration 3 months.
Explantation followed by Knee may require longer. Surgeon to
implantation 2- 4 weeks later discuss longer duration with
(less commonly used) infection team.
Two stage - Long Interval. 6 weeks post None 6 weeks If cultures post- implantation are

Explantation followed by
implantation 6-8 weeks later.

explanatation usually
followed by antibiotic
free period and then
implantation

positive discuss further antibiotic
therapy with infection team.




DAIR (Debritman, Antibiyotik Ve implantin Birakilmasi) Vakalarinda Etkene Yonelik Onerilen

Antibiyotikler

Microorganism

Staphylococci, oxacillin
susceptible

Staphylococci, oxacillin
resistant’

Enterococcus spp. Penicillin
susceptible

Preferred iv. treatment

Mafcillin sodium
or cloxacillin
or cefazolin

Vancomycin®
or daptomycin’

Penicillin G or ampicillin
continuously or in 6 divided
doses +/- aminoglucoside

Alternative iv. treatment

Vancomycin

or teicoplanin
or daptomycin’
or linezolid

Teicoplanin
or linezolid’

Vancomycin/teicoplanin®
or linezolid *
or ampicilllin + ceftriaxone

Sequential oral antibiotic

Levofloxacin™+ *Rifampin

Alternatives:

Clindamycin/Cotrimoxazole
Fusidic acid or Linezolid®

Clindamycin/ Cotrimoxazole
Fusidic acid or Linezolid®™

Linezolid**

Ampicillin®



DAIR (Debritman, Antibiyotik Ve Implantin Birakilmasi) Vakalarinda Etkene Yénelik Onerilen
Antibiyotikler

Microorganism Preferred iv. treatment Alternative iv. treatment Sequential oral antibiotic
B-Hemolytic streptococci Penicillin G Vancomycin Amoxicillin
or ceftriaxone or teicoplanin or Linezolid"
or linezolid’
Enterobacteriaceae Ciprofloxacin Ertapenem Ciprofloxacin®
or B-lactam based on in vitro alternatives:
susceptibilities Cephalosporins/cotrimoxazole
Enterobacter spp. Ciprofloxacin Ertapenem Ciprofloxacin
or cefepime
Pseudomonas aeruginosa Ceftazidime +/- ciprofloxacin® Meropenem " +/— Ciprofloxacin

ciprofloxacin®

Anaerobes Amaxicillin—clavulanate Clindamycin/metronidazole Clindamyan/metronidazole
or Piperacillin-tazobactam
or carbapenem

'Linezolid, daptomycin and levoflaxacin are not approved by the FDA and EMEA for the treatment of bone and joint infection.
*Ofloxacin could be used in staphylococd infections and in fully susceptible Enterobacteriaceae.
Al antistaphylococcal oral regimens should include rifampin in combination if feasible.

Tinitial combined antimicrobial therapy is usually recommended for P. aeruginosa. For ciprofloxacin-resistant isolates, combined antimicrobial therapy with an aminogluco-
side could be considered.

*f MIC for vancomydn is over 1.0 consider daptomycin.

*The usefulness of rifampin in combination with penicillin, linezolid, aminoglucosides or daptomycin in enterococcal Pl is under discussion (see text, section Points of
uncertainty).

"Other antipseudomonal carbapenems can be used as well.

DAIR: Debridernent, antibictics, implant, and retention; Plls: Periprosthetic joint infections.



* Mevcut bilgiler pateojene spesifik oral antibiyotik tedavisinin ne
oldugu konusunda yeterli degildir.

* IDSA rehberi; duyarl olgularda baslangic ampirik antibiyotik
tedavisinde oral biyoyararlanimi yuksek ajanlari (6n, linezolid veya
fluorokinolonlar) 6nermektedir.

e Rifampin-iceren rejimleri stafilokokal infeksiyonlarda, fluorokinolonlari
gram-negatif olgularda kullanmak gerekir.

e 7-14 gunluk iv antibiyotik tedavisinden sonra inflamasyon kontrol
altina alinir ve yara iyilesmesi gerceklesmeye baslarsa oral
antibiyotiklere gecilebilir.

* Bu durumda hasta uyumu ve toksisitesi takip edilmelidir.



* Antibiyotik stresi konusu tartismal..

* Ortopedik implantlarla ilgili tek bir klinik calismada;
* kalca PJlicin 3 ay, diz icin
* diz icin 6 ay sure dnerilmektedir.

* Ancak daha sonra yapilan calismalarda daha kisa sure ile iyi

sonuclar alindigi bildirilmektedir.



 Randomize olmayan bir calismada 6 ila 12 hafta kiyaslanmis, 12

haftalik tedavinin ekstra yarar saglamadigi bildirilmistir.
* Ancak bu calismada farkli cerrahi yaklasimlar s6z konusudur.

* Mevcut bilgiler DAIR’a ilaveten 3 aydan uzun sire antibiyotik

verilmesinin akut PJI’'da faydasi olmadigini géstermektedir.

* Tedavinin 6-8 haftaya kisaltilip kisaltilamayacagi ile ilgili ileri

calismalara gereksinim vardir.



* Protez degisimi yapilamayacak ylksek riskli hastalarda kronik oral
antibiyotik stpresyon tedavisi yapilabilir

* Ne rifampin (hizla direnc gelisimi olacagindan) ne de linezolid (uzun
sureli tedavide yan etkiler artacagindan) stpresif tedavide
kullanilmamalidir.

* Tek asamali degisim artoplastisinde antibiyotik stresi DAIR yapilan
hastalarda oldugu gibidir.

* ki asamali tedavi yapilan hastalarda (6rn., kolayca implant
uygulanabilecek septik hastalarda) patojene yonelik 4-6 haftalik
rifampin icermeyen antibiyotik tedavisi uygulanmalidir.



Antimicrobial

D R
Agent! osage oute

Microorganism

Staphylococcus aureus or coagulase-negative staphylococci

E;{f’smp'n 450 mg q12h PO/IV
-
(flu)eloxacillin 2 ¢ g6h WY,

For 2 wk, followed by

450 mg q12h
o Rifampin PO
Methicillin- 750 mg q12h
. plus PO
susceptible 750 mg q24h
ciprofloxacin PO
to 500 mg gq12h
or PO

levofloxacin



Methicillin-resistant

For 2 wk, followed by

Rifampin

plus
ciprofloxacin3
or
levofloxacin?
or
teicoplanin®
or

fusidic acid
or

trimethoprim-sulfamethoxazole
or
minocycline

450 mg ql12h

750 mg ql12h

750 mg q24h

to 500 mg g12h
400 mg g24h

500 mg g8h

1 forte tablet g8h

100 mg ql2h



Streptococcus spp (except S

agalactiae)

Enterococcus spp
(penicillin-susceptible)
and S agalactiae

Penicillin G*

or

ceftriaxone

For 2-4 wk, followed by
Amoxicillin
Penicillin G

or
ampicillin

or
amoxicillin

plus
aminoglycoside>

For 2-4 wk, followed by
Amoxicillin

5 million U g6h

2 g g24h

750-1000 mg g8h

5 million U g6h

2 g g4-6h

750-1000 mg g8h

PO

PO



Enterobacteriaceae
(quinolone-
susceptible)

Nonfermenters
(eg, Pseudomonas
aeruginosa)

Ciprofloxacin 750g ql2h
Cefepime

or

ceftazidime

plus 2 g g8h

aminoglycoside>

For 2-4 wk, followed by
Ciprofloxacin 750 g q12h

PO

AY

PO



Clindamycin 600 mg gbh PO
anaerobes® For 2-4 wk, followed by
Clindamycin 300 mg gbh PO



Amoxicillin-clavulanate

or 2.2 g g8h \Y
Mixed infections

piperacillin-tazobactam 4.5 g q8h v
(without methicillin- or 500 mg gbh \Y
resistant staphylococci)

imipenem 1gqsh v

or

meropenem

For 2-4 wk, followed by individual regimens according to antimicrobial susceptibility



If implant retention or one-stage exchange is performed, the total duration of antimicrobial treatment is 3

months for hip prosthesis and 6 months for knee prosthesis

In patients with delayed hypersensitivity, cefazolin (2 g IV q8hr) may be administered. In patients with

immediate hypersensitivity, penicillin should be replaced with vancomycin (1 g g12hr).

MRSA should not be treated with quinolones, because antimicrobial resistance might emerge during treatment.
On the first day of treatment, the teicoplanin dose should be increased to 800 mg IV (loading dose).
Aminoglycosides can be administered in a single daily dose.

Alternatively, penicillin G (5 million U IV g6hr) or ceftriaxone (2 g IV g24hr) may be used for gram-positive
anaerobes (eg, Propionibacterium acnes), and metronidazole (500 mg IV or PO g8hr) for gram-negative

anaerobes (eg, Bacteroides spp).



PO= orally; IV=intravenously; IM= intramuscularly; forte tablet = trimethoprim 160 mg plus sulfamethoxazole 800 mg;
MRSA = methicillin-resistant S aureus.

1. If implant retention or one-stage exchange is performed, the total duration of antimicrobial treatment is 3 months
for hip prosthesis and 6 months for knee prosthesis.

2. In patients with delayed hypersensitivity, cefazolin (2 g IV g8hr) may be administered. In patients with immediate
hypersensitivity, penicillin should be replaced with vancomycin (1 g g12hr).

3. MRSA should not be treated with quinolones, because antimicrobial resistance might emerge during treatment.

4. On the first day of treatment, the teicoplanin dose should be increased to 800 mg IV (loading dose).

5. Aminoglycosides can be administered in a single daily dose.

6. Alternatively, penicillin G (5 million U IV g6hr) or ceftriaxone (2 g IV g24hr) may be used for gram-positive anaerobes

(eg, Propionibacterium acnes), and metronidazole (500 mg IV or PO g8hr) for gram-negative anaerobes
(eg, Bacteroides spp).



Tedavinin Takibi

* Bulgu ve belirtilerde gerileme ile birlikte biyokimyasal gostergeler
infeksiyonun kontrol altinda tutulup tutulamadigini gosterir.

* Bazi otorler, CRP degerlerinin normale dusmesi ile tedaviyi
sonlandirmaktadirlar, ancak CRP’nin rolu tartismahdir.

* Antibiyotigi kesmek icin CRP degerinin ne olmasi konusu
tartismalidir.

* Ancak bazen CRP yuksek seyreden hastalarda semptom yoksa
tedavi sonlandirilabilir.



Table 6. Factors that have been associated wit@atm@

References

Factor Studies (n)
Staphylococcus aureus 5
Longer time between the initial 3

arthroplasty and the PJI diagnosis
2 2 debridemenis
Coagulase-negative siaphylococci
CRP = 220 mg/

Late chronic infection
Polymicrobial PJI

Sinus tract 1

e A e

Buller et al. 2012, Byren et al. 2009, Cobo et al.
2011, Marculescu et al. 2006, Soriano ef al. 2006

Barberan et al. 2008, Lora-Tamayo et al. 2013,
Marculescu ef al. 2006

Lora-Tamayo ef al. 2013, Vilchez ef al. 2011
Kuiper ef al. 2013

Vilchez et al. 2011

Kuiper ef al. 2013

Lora-Tamayo ef al. 2013

Marculescu et al. 2006

CRP, C-reactive protein; PJI, prosthetic joint infection



Table 7. Factors that have been assnciat@heﬂer nut:nmes>

Facior Studies (n)  References

ASA =2 1 Senneville et al. 2011

Exchange of the polyethylene component 1 Lora-Tamayo et al. 2013

Rifampin-fluoroquinolone combination therapy 1 Lora-Tamayo et al. 2013, Senneville et
al. 2011

ASA, American Society of Anaesthesiologisis score



