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Bone and joint infections are painful for patients and frustrating
for both them and their doctors

Composition 1

antimicrobial therapy in most [
infectious diseases have no Cells )

yet been achieved in bone arc [
joint infections owing to the  (cotum) (prosprons)
physiological and

The high success rates of (

I
[Collagera @ucopolysaccharide@

[Non—Collagenous Proteing

anatomical characteristics
of bone

[OsteoprogenitoD [OS'CEOCV'EEJ [05t90b|35tj [Osteoclastj

Waldvogel F.A. et al.: Osteomyelitis Lancet Vol. 364, Issi@131, 369 - 379, 24 July 2004



INTRACELLULAR SURVIVAL

® M
2%

Evidenceofan "+, =
intracellular reservoir ii B¢
osteocytes (A,B),
osteoblasts (C)
bone matrix (D) A

of a patient with recurre”"
osteomyelitis %

Bosse et al., J Bone Joint Surg Am. 2005; 87:1343-7



Bacterial biofilms: from the natural environment
to infectious diseases

. Com ponents Permnﬁﬁﬁf matrix
11 Microbial cells 2-5%
12 DNA and RNA | <1-2%
3 Polysaccharides 1-2%
4 Proteins <1-2% ( including enzymes)
15 Water Up to 97%
limited penetration of
Biofilm antibioties
phenotype

Persistent cells
non réplicative

. Description of the key mechanisms involved in antibioticesistance such as enzyme
causing neutralizations,presence of persistent (non-dividg) cells and biofilm
phenotype

Hall-Stoodley L. et al.: Nat Rev Microbiol. 2004 Feb2(2):95-108



Penetration of Antibacterials into Bone
Pharmacokinetic, Pharmacodynamic and Bioanalytical Considerations

CH p < 0.05 relative to linezolid

1 study:

Median bone : serum concentration ratio

Landersdorfer CB et al.:Clin Pharmacokinet 2009; 42(2):89-124



Extended-Duration Dosing and Distribution
of Dalbavancin in to Bone and Articular Tissue
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Diagnostic Microbiology and Infectious Disease
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journal homepage: www.elsevier.com/locate/diagmicrobio =
In vitro activity of dalbavancin against biofilms of staphylococci isolated @Cmm

from prosthetic joint infections

Javier Fernandez *™<, Kerryl E. Greenwood-Quaintance ?, Robin Patel **

* Division of Clinical Microbiology, Depariment of Laboratory Medicine end Pathology, Mayo Clinic, Rochester, MN, USA
" Department of Functional Biology, Section of Microbiology, University of Oviedo, Oviedo, Spain

© Service of Microbiology, Hospital Universitario Central de Asturias, Oviedo, Spain

4 Division of Infectious Diseases, Department of Medicine, Mayo Clinic, Rochester, MN, USA

The in vitro activity of dalbavancin was tested against biofiim®f 171 staphylococci
associated with prosthetic joint infection.
Dalbavancin minimum biofilm bactericidal concentration (MBBC) valvese:
MBBC50 for Staphylococcus aureus and Staphylococcus epiderigiggmL;
MBBC90 for S. aureus2 ng/mL;
MBBC90 for S. epidermidis4 ng/mL.

previous study for the same set of isolates, showing that the
vancomycin MBBC50 and MBBC90 were botle128 pg/ml
tedizolid MBBC50 and MBBC90 were both >32ug/ml (Schmidt-Malan et al., 2016).




Dalbavancin in the treatment of different gram

positive infections: a real-life experience A

Agents

Treatment outcomes by primary infection type (n=69)

14.3
| |
75 ;

100%
90% |—19.9 20
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m Succesful clinical outcome Treatment failure

Emilio Bouza, Maricela Valerio, Alex Soriano et al. 11 2017



current Review— The Rise of Bacteriophage as a Unique Therapeutic
Platform in Treating Peri-Prosthetic Joint Infections

Bacteria is cultured for sensitivty
testing to antiblotics and phage

Library of phage and antibiotics

*[?] [@]®
HERO0
/

Aspirate infected
joint

?
\

High Throughput Screening
to determine most effective
antibiotic and phage combination
Antibiatics and phage combined
to create personalized cocktail

AKANDA ET AL. JOURNAL OF ORTHOPAEDIC RESEARCH MONTH 2017

Treatment with optimized
combination therapy
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OSTEOMIELITE VERTEBRALE
ematogena

INCIDENZA COMPLESSIVA: 2,4/ 100 000 *

< 20 anni 0,3 /100 000
50-70 anni 3,5/100 000

> 70 anni 6,5/ 100 000

. . m— ..
1 Episodio/ 215 pazienti/ anno dialisi Batteriemia 68%+

Staphylococcuspp. 40% Endocardite 9%

Decesso 3%

* Grammatico - Guillon Direction generale de la san¢ 2012

**Abid S et al.Infective spondylodiscitis in patients on high-fluxnemodialysis and on-line
hemodiafiltration Hemodial Int. 2008 Oct;12(4):463-70.

-

Bernard L. et al: Lancet 2015; 385: 875-82



IDSA GUIDELINE

2015 Infectious Diseases Society of America(IDSA)
Clinical Practice Guidelines for the
Diagnosis and Treatment of Native Vertebral
Osteomyelitis in Adults

recommend a total duration of 6 weeks of
parenteral or highly bioavailable oral
antimicrobial therapy for most patients with
bacterial NVO (strong, low).

Clinical Infectious Diseases® 2015;61(6):859-63



Antibiotic treatment for 6 weeks versus 12 weeks In patients
with pyogenic vertebral osteomyelitis: an open-label, non-
Inferiority, randomised, controlled trial

b-week regimen 12-week regimen Total (n=351)

(n=176) (n=175)

Microbiological diagnosis
Blood culture 119 (68%) 121(69%) 240 (68%)
CT-vertebral biopsy 67 (38%) 71(41%) 138 (39%)
Perioperative surgical biopsy 9 (5%) 10 (6%) 19 (5%)

Microbiological identification
Staphylococcus aureusT 69 (39%) 3MRSA  76(43%)5 MRSA 145 (41%)
Coagulase-negative Staphyloccocust 29 (16%) 32 (18%) 61 (17%)
Streptococcus spp 32 (18%) 31 (18%) 63 (18%)
Enterococcus spp 11 (6%) 15 (9%) 26 (7%)
Enterobacterial spp 22 (13%) 16 (9%) 38 (11%)
Anaerobia 7 (4%) 6 (3%) 13 (4%)
Other Gram-negative bacteria 6(3%) 4 (2%) 10 (3%
Other Streptococcus 4(2%) 4 (2%) 8 (2%)

Bernard L. et al: Lancet 2015; 385: 875-82



Antibiotic treatment for 6 weeks versus 12 weeks In patients
with pyogenic vertebral osteomyelitis: an open-label, non-
Inferiority, randomised, controlled trial

b-week regimen 12-week regimen Difference in 95% Cl
proportion of
patients’
Intention-to-treat analysis, n 176 175
Cured 160 (90-9%) 159(90-9%) +0-1 -6-2to 63
Cured and aliveT 156 (88-6%) 150 (B5-7%) +2-9 -4-2ta010-1
L] J w . 8_5
2.9
0 60

Cured without further MA MA MA MA
antibiotic treatmentt

Table 2: Primary outcome analyses of patients with vertebral osteomyelitis according to duration of

antibiotic treatment

Bernard L. et al: Lancet 2015; 385: 875-82



Optimal Duration of Antibiotic Therapy in Patients With
Hematogenous Vertebral Osteomyelitis at Low Risk and

High Risk of Recurrence

314 Patients with HVO were
evaluable for recurrence

|

Three independent baseline risk
factors for recurrence (MRSA,
undrained paravertebral abscess,
and ESRD) were identified

, '

191 Patients had no risk factors for 123 Patients had at least 1 of
recurrence 3risk factors for recurrence
Low risk of recurrence High risk of recurrence
(n=191) (n=123)

ESRD, end-stage renal disease; HVO, hematogenoustebral osteomyelitis

Park et al.:CID 2016:62 (15 May)



Table 2. Bacteria Isolated From 385 Patients With Hematogenous
Vertebral Osteomyelitis

COrganisms All Isolates (n= 345}
Staphylococcus aumus 203 (58.8}
Methicillin-susceptble 5. aureus 115 (33.3)
Mathicilin-resistant 5. aureus BB (25.5) _
Gram-negative bactaria 9142171
Escharichia cok 28 (11.0)
Kiebsialla pneumoniae 14 4.0}
Enterobsctar speces 5114}
MNontyphoidal Safmonells entenca 4 (1.2}
Psaudomonas asruginasa 4 (1.21
Cther gam-negative bactena® 10 (2.5}
Streptococcus spacies 39 {11.3]
Vindans group streptococc 20 (5.8}
Streptococciis agalachae 13 (3.8}
Streptococolus pnauimonias 411.1)
Other streptococcr 2 106
Coagulase-negative staphylococd® 10 (2.9}
Enterococous species 10 (2.9
Anagrobe” 5 (1.5
Orther=" 1 103}
Polymicrobials” 2 {06

Park et al.:CID 2016:62 (15 May)



All recurrence, %

Optimal Duration of Antibiotic Therapy in Patients With
Hematogenous Vertebral Osteomyelitis at Low Risk and
High Risk of Recurrence

la durata ottimale del trattamento antibiotico per
I'osteomielite vertebrale deve essere individualizzato

>8 settimane
- Infezione da MRSA,

- ascesso paravertebrale/ /psoas non drenato
- pz dializzato

Altri; 6-8 settimane

(n =191 (n=123)

Park et al.:CID 2016:62 (15 May)




Pyogenic Vertebral Osteomyelitis and Antimicrobial
Therapy:

It's Not Just the Length,
but

Also the Choice

Oscar Murillo and Jaime Lora-Tamayo CID 2016:62 (15May) « EDITORIAL COMMENTARY



Migroorganism

Staphylococo, oxacillin
suscephble

Staphylococel, oxacillin
resistant {1231

Enterococcus spacies,
penicilfin susceptble

Enterococcus species,
penicillin resistant®

SerLginoss

Entarobactariacaas

Hhemabytic ;
streptacoc

Propionibactenum
acnes

Salmonella species

Eiret Choioe®

MNatcillin® sodium or oxacillin 1.5-2
g IV gd—6 h or continuous
mifusion

of
Cafazolin 1-2g IV g8 h
o

Ceftriaxone Z g IV g24 h

Vancamycin IV 15-20 mafkg gq12 h
{consider loading dossa, manitor
sarm levels)

Penicillin G 20-24 milion units IV
g24 h continuoushy or in 6
divided doses; or ampicillin
sodium 12 g IV g24 h
continuoushy or in & dividad
dosas

Vanoormyem WV 15-20 ma'kd q12 h
{consider loading dosa, manitor
sarum lewvals)

Cefepima 2 g IV g8-12 har
meropenarm 1 g IV g8 hor
daripanam S00mg IV g8 h

Cefepime 2g IV qlZh

or ertapenem 1 g IV g2d4 h

Penicillin G 20-24 milkon units |V
g24 h continuoushy or in &
divided dosas or ceftriaxone 2g
v q24 h

Penicillin G 20 milthon units IV g24 h
continuoushy ar in 6 dividad
doses or ceftriaxone 2 g IV g2d h

Ciprofloxacin PO B00 mg glZh or
VA0 mggiZh

Alternatives®

Vancomycin IV 15-20 mafkg q12 b*

or daptormycin 588 mgfkg IV g24 h
or linazalid 800 mg POV g12 har
levefiosacin PO 500-750 mg PO
g24 h and nfampin PO 600 mg
daibyl 122} or clindamycin IV
GO0O-300 mg g8 h

Daptomycin 5-8 mgkg IV g24 hor
bnezalid 600 mg POAV every 12 h
or leveflexacin PO 500-750 mg
PO 24 h and nfampin #0 600 mg
daily 1122

Varcomycin 15-20mgfkg IV q12h
{consider loading dose, monitar
serum levels) or daptomycin &
mafkg IV g 24 h or linezolid 800
mg PO ar IV gl2h

Daptormyein Brmg IV g 24 h or
Imezalid 800 mg POar IV q12 h

Ciprofloxacin 780 mg PO g12.h [or
400 mqg IV g8 h) or aztreonam 2 g
IV g& h for severe penicillin allargy
and quinolone-resistant strains or
ceftazidime 2g IV g8 h

Ciprofloxacin 500-750 mg PO q12 h

of 400 mg IV gl2 hours

Vancomyein IV 15-20makg g12h
lconsider loading dosa, moanitor
sarum levels)

Clindarmycin 800900 mg IV g8 h

of vancamycin IV 15-20 mgkg g12
h (considar loading dose, maonitor
sarum lavels)

Cattriaxzone 2 g IV g 4 h {if nalidixic
acid resistant)

Cammants"

G wi durstion

6wk duration

Recommend the addition of 46 wk of
aminoglycaoside therapy in patiants
with infective endocarditis. In patiants
with BSI, physicEans may opt for a
shorter duration of therapy. Opticnal
for other patients {124, 125].

Wancomycin should be used only in case
of penicillin allergy.

Recommend the addition of 46 wk of
amiroglycoside therapy in patients
with infective endocarditis. In patianis
with BSI, physicians may opt for a
shorter duration of aminoghycosida.
The additonal of aminoglycoside is
cptional for othar patients [124, 125]

6wk duration

Double coverage may be considared
{ig, f-lactam and ciprofloxacin ar
fHactam and an aminoghycoside).

6wk duration

6 wh duration
‘ancomycin onby in case of allangy.

6wk durstion
Vancamycin only in case of allergy.

52wk duration

Anbresaatons: BEI, bloodstream infection; IV, intrevencous; PO, take orally; . every,

* Artimicrobial dosage needs to be adjusted bassd on patients” renal and hepatic function. Antimicrobals showkd be chosen bassd on in Wi susceptindity aa wel &3
patient alergies, intolerances, and patential dnig inesctions of contraindicatons 1o a specific antirmserobéal,

 Recommend infecoous Digsases Society of America guidelings for monitonng of antimicrobal toxicity and levels [128],
® Flucloxecilin may be used in Europea.
= Wancormyen should be resticted to patents with type | or documented delayed allergy to factams.
* Daptonvyein, lingzokd, o Synercid may be wed for vancomysin-resigtant enterocosc,

Parenteral Antimicrobial Treatment Native Vertebral Osteomyelitis

IDSA GUIDELINE



Diagnostic value of MRI and 18F-FDGPET/CT related to

the timing of the imaging procedure

< l4days of start of symptoms >14 days of start of symptoms  Total

MRI 29 39 68
mmp Sensitivity 50 (28.3-71.8) 82 (61.9-93.6) 67 (52.5-80.0)
mm) Specificity 86 (42.2-97.6) 83 (51.6-974) 84 (60.4-96.4)
PPV 02 (61.5-98.6) 92 (73.0-98.7) 92 (77.5-98.2)
NPV 35(14.3-61.7) 67 (38.4-88.1) 50 (31.9-68.1)
Accuracy 58 (40.0-76.0) 82 (69.9-94.1) 72 (61.3-82.7)

*E_-FDG-PET/CT 32 36 68
== Sensitivity 96 (79.6-99.3) 96 (78.8-99.3) 96 (86.0-99.4)
=) Specificity 100 (58.9-100) 92 (61.5-98.6) 95 (73.9-99.1)
PPV 100 (85.6-100) 06 (78.8-99.3) 08 (88.9-99.7)
NPV 88 (47.4-97.9) 92 (61.5-98.6) 90 (68.3-98.5)
Accuracy 97 (91.1-100) 94 (86.2-100) 96 (91.3-100)

C. Smids et al.: A comparison of the diagnostic vaé of MRI and 18F-FDG-PET/CT in suspected

spondylodiscitis

Infection (2017) 45:41-49



IMAGING

FDG PET/CT is useful for the interim evaluation of response to
therapy in patients affected by haematogenous spondylodiscitis

Cristina Nanni, Luca Boriani, Caterina Salvadori

PET + inizio della terapia ragionata

dopo >3 settimane: nuova PET

. =

se migliorata = terapia adeguata
se non migliorata

modificare la terapia

TC FDG PET/TC FDG PET/TC
PRE AB TP A3 SETT
AB TP

Eur J Nucl Med Mol Imaging (2012) 39:1538-1544

SUV max <2

CRP 0 mg/di

FDG PET/TC
A4 SETT
AB TP



ORGANI “ BERSAGLIO *
DELLINFEZIONE DA M. tuberculosis

Extrapolmonare

A

Osteo-articolare

, .
€W
Polmonare

V o




The course of spinal tuberculosis (Pott disease): results thie
multinational, multicentre Backbone-2 study

35 centri (Turchia, Egitto, Albania e Grecia) 314 pazienti arrolati 2000 - 2013
Durata media sintomi/diagnosi: 78 giorni
Lombare (56%), toracico (49%) toraco-lombare (13%) 8% lesioni nomontigue

Trattamento medico 103 pazienti (33%)
Trattamento medico e chirurgico (diagnostico e / o terapeuticop11 pazienti (67%)

Mortalita 2%

Sequele (25% dei casi): 11% cifosi, 6% gibbo , 5% scoliosi, Sparaparesi,
5% paraplegia 4% deficit sensitivo

morbidita correlata al ritardo diagnostico/terapeutico

Clin Microbiol Infect 2015; 21: 1008.e9-1008.e18
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Incidenti stradali in Italia. Anno 2016 B [stat | oo

3 sistinies

Pedoni Biciclette Motocicli
570 21.155 215 16.413 ” 657 43.388

morti feriti morti feriti morti feriti

+10% e =

249.175

EERHH Autovetture  Ciclomotori Autocarri

175.791 "1.470 145.135" “116 11517 “136  7.009'
INCIDENT! morti feriti morti feriti morti feriti
con lesioni alle
persone

| bolali comprerdona tubis bs orisgons d weicdli

e 42% #10% e 9% -13% e 2%
Marti {enira 1 A" giorno) = ferid par categoria di weicolo comprendenc condooenti & persone razportabe. Tutte [= variation percsntuali sona rispetio al 20015

Circostanze
di incidente

27 luglio 2017.
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Expanded Version of the Gustilo Classification System of Open

Fractures
Fracture Type

Feature I I A 1B Hic
Wound size, cm <1 >1 >1 >1 >1
Energy Low Moderate High High High
Contamination Minimal Moderate Severe Severe Severe
Deep soft tissue Minimal =~ Moderate Severe Severe Severe

damage
Fracture comminu- Minimal Moderate Severe/ Severe/ Severe/

tion segmental segmental segmental

fractures fractures fractures

Periosteal stripping No No Yes Yes Yes
Local coverage Adequate  Adequate  Adequate Inadequate Adequate
Neurovascular injury No No No No Yes

.Gustilo RB et al..The management of open fractures Bone Joint Surg Am. 1990; 72(2):299-304

.Gustilo RB et al.: Prevention of infection in thetreatment of one thousand and twenty-five open fraares of long
bones: retrospective and prospective analysesBone Joint Surg Am. 1976; 58(4):453-45

.Gustilo RB et al Problems in the management of typkl (severe) open fractures: a new classificatiownf type Il

open fractures.J Trauma. 1984; 24(8):742-746.

.Kim PH et al. In brief: Gustilo- Anderson classification [corrected]. Clin Orthop Relat Res. 2012; 470(11):3270-3274



INFECTION AFTER FRACTURE FIXATION: CURRENT
SURGICAL AND MICROBIOLOGICAL CONCEPTS

Soft tissue envelope

“ Severity of fracture ‘ BACiE ‘  Systemic risk factors || Local riskfactors |
= L =2

: R e T A,
e A ! ANERIGTC [EEn,

Pathophysiology, classification and treatment algorithm of IAFE.
T 5pe Table 4: Factors Favoring implant removal and exchange
? Reconstruction can be carried out in.a single step (with implant exchange Jor in moultiple stages: after resection of necrotic soft-tissue and bone a multidisciplinary approach
will often be required
¥ Antibiotic therapy should be chosen in mllaboration with an infectious disease spedalist (especially in polymicrobial infections or proof of difficult to treat pathogens )

W.J. Metsemakers et al. / Injury, Int. J. Care Injured (2016)



TERAPIA
ANTIBIOTICA
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dopo 9 mesi

Il trasporto viene terminato e il fissatore esterno viene
rMmosso.



llizarov Treatment Protocols in the Management
of Infected Nonunion of the Tibia

BONE Loss
MORE THAN
S5cm?

J Orthop Trauma Volume 31, Number 10 Supplement,
October 2017

NON=UNION?

N

YES No

YES
(13

COMPRESSIONT

h 4
COMPRESSION BONE
DBTI(I;SC)T]ON COMI(’;!;‘.)SSION TSTRAGTION Pikiivoas
(16) (18)




SE

-TEMPI BREVI PER CONSOLIDAMENTO (~ 30 gg )
IDENTIFICAZIONE PATOGENO

TERAPIA ANTIBIOTICA MIRATA
FINO A STABILIZZAZIONE FRATTURA

risoluzione flogosi tessuti molli
riduzione/arresto processo osteolitico

guargione

N RIMOZIONE APPARECCHIO
ESTESA PULIZIA
TRATTAMENTO ANTIBIOTICO: durata 4-6
settimane



SE

-TEMPI LUNGHI PER CONSOLIDAMENTO (>30)
- MANCATA IDENTIFICAZIONE PATOGENO
- PATOGENO MDR
- PRESENZA DI SEQUESTRO

R

RIMOZIONE OSTEOSINTESI
ESTESA PULIZIA/OSTEOTOMIA
IMMOBILIZZAZIONE ALTERNATIVA
CONSIDERARE SE TRATTAMENTO
ANTIBIOTICO ( 4-6 settimane )
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August 201/

Centers for Disease Control and Prevention

Guideline for the Prevention of Surgical Site
Infection, 2017

Sandra |. Berrfos-Torres, MD': Craig A. Umscheid, MD, MSCEZ: Dale W. Bratzler, DO, MPH?: et al

» Author Affiliations | Article Information

JAMA Surg. 201 /’/ N\

By 203Q the infection risk for hip and

knee arthroplasty is expected to increase
from 2.18% to 6.5% and 6.8%
respectively




PJI :DIFFERENTI STRATEGIE MEDICHE E CHIRURGICHE

debridement, sostituzione polietilene senza rimoane della protesi

sostituzione in 1 o 2 tempi chirurgici

rimozione senza reimpianto - Gilderstone -/artrodeisginocchio

amputazione/disarticolazione

terapia antimicrobica soppressiva cronica senza tarvento chirurgico

L'obiettivo di ogni strategia chirurgica e rimuovertutto il tessuto infetto e
parte o tutto 'impianto per diminuire carica batteea e biofilm permettendo alla
terapia antibiotica post-operatoria di eradicara testante infezione .

Se la diagnosi eziologica e certa I'approccio chirgico potra essere eseqguito
con Pz in trattamento antibiotico mirato

Se la diagnosi eziologica certa non e stata otteminon somministrare
antibiotici fino ad esecuzione di prelievi multipl intraoperatori



2-6 weeks
{ (4-6 weeks if rifampin is not used)
Pathogen directed IV

i : Fluoroguinolone (or alternate bioavailable oral antimicrobial)
antimicrobial(s)

Oral antimicrobial

DAIR

sinus tract

pathoge Rifampin (for staphylococet)

3 months (hip, shoulder, elbow, ankle) and 6 months (knee)

| 2-6 weeks
(4-6 weeks if rifampin is not used)

: : Pathogen directed IV g : : ; _ o ; = o=, 3
Hip. no sinus tract, G ! Fluoroquinelone (or alternate bioavailable oral antimicrobial) Oral antimicrobial
One-stage antimicrobial(s) i3

adequate bone stock.
exchange

10T

susceptible pathogen Rifampin (for staphylococci)

Second surgery
F ! - Fﬂ—‘r-'-i-i--‘."' 3

S Imptanl.-[l'rcc tlime gl ===
! . ™ period

P or more wieieks

J-0 wireks

Sinus tract, ineligible for Perioperative
Two-stage DAIR/OSE, able 1o Pathogen directed IV Antimicrobial free antimigrobial(s) until
exchange undergo delayed antimicrobal(s) time period implantation cultures
reimplantation negative

Highly variable,

art : 4-6 weeks see text

Ineligible for DAIR/OSE,

Permanent unable to under Pathogen directed IV
resection delayed reimplantation, antimicrobial(s)

Pathogen
directed IV
antimicrobial(s)

. Necrotizing fasciitis, prior
Amputation 5 ]

oo failure
prior failure

Tande A. J. Et al:Prosthetic Joint InfectionClin. Microbiol. Rev. Apri
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SHORT- VERSUS LONG-DURATION LEVOFLOXACIN PLUS

RIFAMPICIN FOR ACUTE STAPHYLOCOCCAL PROSTHETIC

JOINT INFECTION MANAGED WITH IMPLANT RETENTION:
A RANDOMISED CLINICAL TRIAL

=

-

3-6 months 8 weeks

Long arm Short arm

A C _ (success %) (success %)

g 2 CNS ° 3/3 (100%) 7/7 (100%)
£_ 5 S. aureus b — 16/17 (94.1%) [ 15/17 (88.2%)

22 E Hip  ——e—— | 10/11 (90.9%) | 9/9 (100%)
ga° 87 Knee A I 9/9 (100%) | 13/15 (86.7%)
E % Knee + S. aureus | E * 717 (100%) 8/10 (80.0%)
. ; — ——% & —Te— All patients 19/20 (95%) | 22/24 (91.7%)

Time after end of therapy (months) - |

? 2 o 1 CNS 3/6 (50%) 719 (77.8%)
3 ThIS is the first randomised clinical trial suggestingthat 8 weeks of L+R ™
£ A
g3 could be non-inferior to longer standard treatmentsfor acute .:,})
rt : b
Lt staphylococcal PJI managed with DAIR. %)
s g L ‘ ¢ | Allpatients]  49/33 (57.6%) | 22/30 (73.3%)

Time after debridement (months)

T
00,

T T T T T
-TE% “H0 450 -0, -1 5%,

T
15%.

T
457,

J. Lora-Tamayo et al. / International Journal of Antimicrobial Agents 48 (2016) 310-316




Many retrospective studies suggestt
rifampin combinations may increase
remission rates for staphylococcal PJI

« Aboltins C et al.: Current concepts in the management of prosjbietiecnfection. Intern
Med J 2014,;44:834-40.

 Berdal JE et al.: Use of rifampicin and ciprofloxacin combinati@napy after surgical
debridement in the treatment of early manifestation prostheticifgections. Clin Microbiol
Infect 2005;11:843-5.

« Senneville E et al. Outcome and predictors of treatment faruaal hip/knee prosthetic
joint infections due to Staphylococcus aureus. Clin Infect Dis 2011;53:334—40.

 Lora-Tamayo J, Murillo O, Iribarren JA, Soriano A et alafge multicenter study of
methicillin-susceptible and methicillin-resistant Staphylococcusis prosthetic joint
infections managed with implant retention. Clin Infect Dis 2013;56:182-94.

 Wieland BW et al.: A retrospective comparison of ceftriaxonsugoxacillin for
osteoarticular infections due to methicillin-susceptible Staphylasoaareus. Clin Infect Dis
2012;54:585-90.

« San Juan R et al.: Safety and efficacy of moxifloxacin monothdoapseatment of
orthopedic implant-related staphylococcal infections. Antimicrob Ageh&mother
2010;54:5161-6.



Journal of

Antimicrobial Chemotherapy

Importance of selection and duration of antibiotic
regimen Iin prosthetic joint infections treated with
debridement and implant retention

1.0 _lz'i._'—l_.
_ 091 L{ Optimal antibiotic regimen
o
E 'Li
7 0.8 "
g T
= |
2 0.7- I e |
= Suboptimal antibiotic regimen
S

0.6 1

0.5 -4 Log-rank test, P<0.001

0 1 2 3 4 5
Follow-up (5 years)

Tornero E. elt al vol. 71 (5): 1395-1401 first published online February 29, 2016



Journal of

Antimicrobial Chemotherapy

Cumulative 5 year survival function of PJI dug3mm-positive
microorganisms according to the type of treatment:

10 Monotherapy without rifampicin | linezolid or co-trimoxazole
U  —— } o t t
- ' : I. =+ } t . . .

= 094 | Rifampicin +rifampicin-independent antibiotic levofloxacin, C_Ip_rqfloxacm
s ‘-I or amoxicillin
=
2 —
g 087 L
.g ! | | :
E 0.7 Rifampicin+rifampicin-dependent antibiotic | linezolid, co-trimoxazole
3 or clindamycin

0.6 1

0.5 Log-rank test, P=0.008

0 1 2 3 - 5
Follow-up (5 years)

Tornero E. elt al vol. 71 (5): 1395-1401 first published online February 29, 2016



Journal of

Antimicrobial Chemotherapy

Outcome (failure or relapse) of PJIs dué&tam-negative
microorganisms, according to the pattern of susceptibility and
antibiotictreatment received

Number Number
(%) of (%) of
patients, patients,
remission failure
(N=18) (N=3) P
Type of antibiotic treatment
ciprofloxacin 13 (72.2) 1(33.3) 0.247
levofloxacin 3 (16.7) 0 (0) 1.000 0.004°
ciprofloxacin+ carbapenem 2 1.1 0 (0) 1.000
co-trimoxazole 0 (0) 2 (2) 0.014
Type of treatment categorized
treatment with 18 (100) 1(3233)
ﬂuomqum_aianes 0.014
treatment without 0 (0) 2 (66.7)

fluoroquinolones

Tornero E. elt al vol. 71 (5): 1395-1401 first published online February 29, 2016
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87 patients
Lontents ligts avatlable gt Sclencallirect debridements Were performed Within

J International Journal of Infectious 3 weeks of symptom
. ..I"'H- H‘i

jeurnal hemepage: www.elzeviareamiloci

/ 60 patients with PJBR%) remained imremission with no significant difference between hip

[ and knee cases (73.3% vs. 59.3%, 95% confidence interval (Cl), 0.20-133ween

I patients receiving compared with 12 weeks of antibiotic treatmen(70.5% vs.67.4%,

t 95%CI 0.27-2.10, p = 0.60YIRSA was isolated from 13.8%of infections andhis was the

" only variable associated with a poorer outcom@emission in 41.7% vs. 73.3% for those with
other pathogens, 95%CI 0.05-0.77, p = 0.02).

a
c 08 L
% In our patients, the inclusion of rifampin in the antibiotic
2 0 regimen for the subset of patients with S. aureusfection
P 0z appeared to confer no statistically significant adantage
although the numbers analysed were small

L+
o 20 40 B0 B0 100 120 140 160

Months
Kaplan Meier remission curve for patients treated 6r 6 or 12 weeks with antibiotics



Implant-free time
period

4-fH \x'cckﬁ 2 oor morne wiccks

Sinus tract, ineligik Perioperative
Two-stage YAIR/OSE, able to athogen directe f Antimicrobial free antimicrobial(s) unti
I'wo-stapge DAIR/OSE, abl Pathogen directed I\ Ant bial fi i bial(s) until
exchange undergo delaved antirmcrobial({s) time period implantation cultures

resmplantation negative




* Culture-negative infection was common among these chronic
Infections treated by two-stage revision, but was not associated with
a worse outcome.

e Cultures taken at reimplantation following an antibiotic-free
period did not predict outcome and clinical failure of treatment
was more often identified during antibiotic treatment than ater
antibiotics were stopped.

P

Reimplantation may be considered without an antibiotic-
free period, with additional antibiotic prophylaxis before
reimplantation.

Where multiple reimplantation cultures are positive in the absgindanical indicators of
ongoing infection, a limited course of oral antibiotics may be apprepriat

Beion P. et al.Two-stage revision for prosthetic joint infection:predictors of outcome and the role of
reimplantation microbiology J Antimicrob Chemother. 2010 Mar; 65(3): 569-575.



Two-stage revision of prosthetic hip joint infections using
antibiotic-loaded cement spacers: When is the best time to
perform the second stage?

COutcome
Mo re-infection
Re-infection

100% — 7,

80%

20%

Vielgut I. International Orthopaedics (SICOT) (2015) 39:1731-1736



TERAPIA ANTIBIOTICA
CONSERVATIVA CRONICA

o Controindicazioni all'intervento / rifiuto del Pz
* Elevata sensibilita del patogeno ad antibiotici ali

 Buona tollerabilita parenchimi/ paziente alla
terapla prescelta

e Protesi stabile

MONITORAGGIO BIOCHIMICO/MICROBIOLOGICO /

RADIOLOGICO
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tModel
MEDMAL-3803;: No.of Pages50

Disponible en ligne sur Elsevier Masson France
¢ i
ScienceDirect EM|consulte ME‘deCIﬂe et
www.sciencedirect.com www.em-consulte.com ll‘lajadies i“reﬂﬂeuses
Médecine et maladies infectieuses xxx (2017) xxx—xxx

Original article
Proposal for shorter antibiotic therapies
Propositions pour des antibiothérapies plus courtes

C. Wintenberger”, B. Guery”, E. Bonnet®, B. Castan’, R. Cohen®, S. Diamantis', P. Lesprit£,
L. Maulin", Y. Péan', E. Peju/, L. Piroth/, J.P. Stahl*, C. Strady'. E. Varon™, F. Vuotto”,
R. Gauzit™", Recommendation Group of the SPILF

review of current guidelines issued by the mainestific societies (IDSA, BSAC, SPILF, ESCMID) and
literature analysis on PubMed (analysis of artigaeblished over the past Suggested treatment darat
weeks¢ prosthetic joint infections (the managementof camplase patients must be discussedwith the
reference center for complex bone and joint infet)e spondylodiscitis (except for osteosynthesis deyice)
diabetic foot osteomyelitis without surgery.20 ygarsing the following search terms: “prosthetic
jointinfection”, “orthopedic implant-related infeoh”, “prosthetichip or knee associated infectigriseptic

arthritis”, “infectiousspondylodiscitis”, “diabetimot osteomyelitis”, “osteomyeli-tis”, “antibiotitherapy”,
“antimicrobial agent”, “short versuslong-term”, “els”, “months”, and “duration”. We also ana-lyzée t
abstracts of the last two years’ Interscience Qamieeon Antimicrobial Agents and Chemotherapy (ICAA

and European Congress of Clinical Microbiology émféctiousDiseases (ECCMID).
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J- Bone Joint Infect. 2017, Vol. 2 184

¢y [VYSPRING S , ,
3%“,5 TR NATONAL PLELSHER B%  ournal of Bone and Joint Infection
3 2017; 2(4): 184-193. doi: 107150/ bji.21692

Research Paper

Osteomyelitis of the Pelvic Bones: A Multidisciplinary
Approach to Treatment
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Referto Ambulatoriale .
Redath dal Dottor in data 09/02/2018 13:10

Cognome & Nome:
Sesso’ F
Data di nascita:

o Ul.'

OSTEOMIELITE GIA' POLITRATTATA
Sig.ra

Paziente con ulcere croniche gamba sinistra, connettivite indifferenziata, fibrosi polmonare con
ipertensione polmonare post-embolica, anemia cronica multifattoriale, ipotiroidisme.
Ricovero in Medicina Interna per osteomielite gamba sinistra per cui in data 13/10/2016 inizia terapia
con teicoplanina e doxiciclina indicativamente per 2 mesi.
Trasferita in ospedale minore, dove il 13/12/2016 viene sospesa la terapia, nonostante il controllo la
_scintigrafia con leucociti marcati risulti anocra positivo. '
Dal 29/12/2016 al 16/01/2017 ricovero in Malattie Infettive per neutropenia da sovradosaggio di
teicoplaninemia (che era stata sospesa il 13/121), osteomielite gamba sinistra con ulcera cronica,
connettivite indifferenziata, fibrosi polmonare con ipertensione polmonare post-embolica, anemia
cronica multifattoriale e ipotiroidismo.
Durante il ricovero, in data 5/01/2017, viene awviata te
Paziente ha proseguito in ADI sino al 10/05/2017,

n telcoplanina e ceftriaxone che la

e dal 12/06 assume terapia con
e doxiciclina,

modifica la terapia: sospende levofloxacina e doxiciclina e riprende teicoplanina e cefiriaxone.

Prosegue tale terapia fino al 6/12/2017, nel frattempo la

Il Curante controlla

Non si imposta alcuna terapia antibiotica e si indirizza la Paziente alla Vostra C.A.

Compiltata oggi DEM per Rx tibia sin.

Si rimane a disposizione per ognl chiarimento. g 2w : '
Cordiali saluti 9 scintigrafie con LEU +



Per fare fronte alla complessita clinica e dare una rispolstia va
al Paziente con costi sostenibili (diretti e indiretti )
Implementando uapproccio multidisciplinare atto a
definire diagnostica e terapia appropriata
va ritenutaanacronistica la parcellizzazioneon conseguenti
richieste di multipli accertamenti ad alto costo da parte di
diverse strutture,
ininfluenti ai fini diagnostici e prognostici,

con terapia antibiotiche ** protratte e inconcludenti,

Interventi chirurgici parziali, reiterati e non congruli

** La durata della terapia antibiotica non dovrebbe superare le
settimane dall’'ultimo intervento: la persistenza di segni laddl

Infezione devono far considerare ulteriore approccio chirurgicg




