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The high success rates of 
antimicrobial therapy in most 
infectious diseases have not 

yet been achieved in bone and 
joint infections owing to the 

physiological and 
anatomical characteristics       

of bone

Waldvogel  F.A. et al.: Osteomyelitis   Lancet Vol. 364, Issue 9431,  369 - 379, 24 July 2004

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



Evidence of an
intracellular reservoir in 

osteocytes (A,B), 
osteoblasts (C)           

bone matrix ( D)            
of a patient with recurrent

osteomyelitis

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

INTRACELLULAR SURVIVAL



. Description of the key mechanisms involved in antibiotic resistance such as enzyme 
causing neutralizations,presence of persistent (non-dividing) cells and biofilm 

phenotype

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

Bacterial biofilms: from the natural environment       
to infectious diseases



Penetration of Antibacterials into Bone
Pharmacokinetic, Pharmacodynamic and Bioanalytical Considerations

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



Dalbavancin concentrations in 
plasma, bone, and related tissues. 

Extended-Duration Dosing and Distribution 
of Dalbavancin in to Bone and Articular Tissue

Dunne et al. Antimicrobial Agents and Chemotherapy 

April 2015 Volume 59 Number 4 



The in vitro activity of dalbavancin was tested against biofilms of 171 staphylococci 
associated with prosthetic joint infection. 

Dalbavancin minimum biofilm bactericidal concentration (MBBC) values were:
MBBC50 for Staphylococcus aureus and Staphylococcus epidermidis, 1 μg/mL; 
MBBC90 for S. aureus, 2 μg/mL; 
MBBC90 for S. epidermidis, 4 μg/mL.

previous study for the same set of isolates, showing that the                                   
vancomycin MBBC50 and MBBC90 were both ≥128 μg/ml 
tedizolid MBBC50 and MBBC90 were both >32 μg/ml (Schmidt-Malan et al., 2016).



Dalbavancin in the treatment of different gram-
positive infections: a real-life experience

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

AKANDA ET AL. JOURNAL OF ORTHOPAEDIC RESEARCH MONTH  2017 







Batteriemia  68%  

Endocardite  9%  

Decesso       3%

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

Staphylococcusspp.  40%

1   Episodio / 215 pazienti / anno   dialisi **

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

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

* Grammatico - Guillon Direction generale de la sante 2012



2015 Infectious Diseases Society of America(IDSA) 
Clinical Practice Guidelines for the

Diagnosis and Treatment of Native Vertebral
Osteomyelitis in Adults

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

recommend a total duration of 6 weeks of 
parenteral or highly bioavailable oral 

antimicrobial therapy for most patients with 
bacterial NVO (strong, low).



Antibiotic treatment for 6 weeks versus 12 weeks in patients 
with pyogenic vertebral osteomyelitis: an open-label, non-

inferiority, randomised, controlled trial

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

3 MRSA 5 MRSA



Antibiotic treatment for 6 weeks versus 12 weeks in patients 
with pyogenic vertebral osteomyelitis: an open-label, non-

inferiority, randomised, controlled trial

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

Thus….. in patients with pyogenic vertebral osteomyelitis,
our results show that 12 weeks of antimicrobial treatment
has no clinical advantage over 6 weeks of treatment



ESRD, end-stage renal disease; HVO, hematogenous vertebral osteomyelitis

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

High Risk of Recurrence

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



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



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

High Risk of Recurrence

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

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

≥8 settimane
- infezione da MRSA,

- ascesso paravertebrale/ /psoas non drenato
- pz dializzato

Altri:  6-8 settimane 



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

Pyogenic Vertebral Osteomyelitis and Antimicrobial
Therapy:

It’s Not Just the Length, 
but 
Also the Choice



Parenteral Antimicrobial Treatment  Native Vertebral Osteomyelitis



Diagnostic value of MRI and 18F-FDG-PET/CT related to 
the timing of the imaging procedure

C. Smids et al.: A comparison of the diagnostic value of MRI and  18F-FDG-PET/CT in suspected 
spondylodiscitis       Infection (2017) 45:41–49



Cristina Nanni, Luca Boriani, Caterina Salvadori

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

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

IMAGING



85.4% Polmonare

14.6% Extrapolmonare
3.7 % Peritoneale

Meningea4.2 %
8.5 % Osteo-articolare
9.3 % Altre

9.8 % Miliare

16   %

21.5 %

27   %

Genitourinaria

Pleurica

Linfatica

ORGANI “ BERSAGLIO “                                     
DELL’INFEZIONE DA  M. tuberculosis    



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

Clin Microbiol Infect 2015; 21: 1008.e9–1008.e18

Durata media   sintomi/diagnosi:   78 giorni

Lombare (56%), toracico (49%)  toraco-lombare (13%)     8% lesioni non contigue

Trattamento medico  103 pazienti (33%)
Trattamento medico e chirurgico (diagnostico e / o terapeutico)  211 pazienti (67%)

Mortalità  2% 

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

morbidità  correlata al ritardo diagnostico/terapeutico

35 centri (Turchia, Egitto, Albania e Grecia)  314 pazienti arruolati    2000 - 2013
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.Gustilo RB et al.:The management of open fractures. J Bone Joint Surg Am. 1990; 72(2):299-304

.Gustilo RB et al.: Prevention of infection in the treatment of one thousand and twenty-five open fractures of long 
bones: retrospective and prospective analyses. J Bone Joint Surg Am. 1976; 58(4):453-45                                      
.Gustilo RB et al Problems in the management of type III (severe) open fractures: a new classification of type III 
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



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

INFECTION AFTER FRACTURE FIXATION: CURRENT 
SURGICAL AND MICROBIOLOGICAL CONCEPTS 



TERAPIA 
ANTIBIOTICA  

?















dopo 9 mesi 

Il trasporto viene terminato e il fissatore esterno viene 
rimosso. 



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

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



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

TERAPIA   ANTIBIOTICA MIRATA                                  
FINO A STABILIZZAZIONE FRATTURA

risoluzione flogosi tessuti molli                           
riduzione/arresto processo osteolitico

RIMOZIONE APPARECCHIO                                     
ESTESA PULIZIA                                                                      

TRATTAMENTO ANTIBIOTICO: durata 4-6 
settimane

SE

guargione



-TEMPI  LUNGHI PER  CONSOLIDAMENTO   ( >30 )     
- MANCATA IDENTIFICAZIONE PATOGENO                

- PATOGENO MDR                                                                 
- PRESENZA DI SEQUESTRO

RIMOZIONE OSTEOSINTESI                                     
ESTESA PULIZIA /OSTEOTOMIA                           

IMMOBILIZZAZIONE ALTERNATIVA                                                                     
CONSIDERARE SE  TRATTAMENTO 

ANTIBIOTICO ( 4-6 settimane )

SE



















By 2030, 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 rimozione della protesi 

- sostituzione in 1 o 2 tempi chirurgici

- rimozione senza reimpianto - Gilderstone -/artrodesi ginocchio 

- amputazione/disarticolazione  

- terapia antimicrobica soppressiva  cronica senza intervento chirurgico

L'obiettivo di ogni strategia chirurgica è rimuovere tutto il tessuto infetto e         
parte o tutto l’impianto per diminuire carica batterica e biofilm  permettendo alla 

terapia antibiotica post-operatoria di eradicare  la restante infezione .

Se la diagnosi eziologica è certa l’approccio chirurgico potrà essere eseguito  
con Pz in trattamento antibiotico  mirato

Se la diagnosi eziologica certa non è stata ottenuta, non somministrare  
antibiotici  fino ad esecuzione di prelievi multipli  intraoperatori 



Tande A. J. Et al:Prosthetic Joint InfectionClin. Microbiol. Rev. April 2014vol. 27 no. 2 302-345





SHORT- VERSUS LONG-DURATION LEVOFLOXACIN PLUS 
RIFAMPICIN FOR ACUTE STAPHYLOCOCCAL PROSTHETIC 
JOINT INFECTION MANAGED WITH IMPLANT RETENTION:    

A RANDOMISED CLINICAL TRIAL 

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

8 weeks3-6 months

This is the first randomised clinical trial suggesting that 8 weeks of L+R 
could be non-inferior to longer standard treatments for acute 

staphylococcal PJI managed with DAIR.



Many retrospective studies suggest that 
rifampin combinations may increase 

remission rates for staphylococcal PJI

• Aboltins C et al.: Current concepts in the management of prosthetic joint infection. Intern 
Med J 2014;44:834–40. 

• Berdal JE et al.: Use of rifampicin and ciprofloxacin combination therapy after surgical 
debridement in the treatment of early manifestation prosthetic joint infections. Clin Microbiol 
Infect 2005;11:843–5. 

• Senneville E et al. Outcome and predictors of treatment failure in total 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 al. A large multicenter study of 
methicillin-susceptible and methicillin-resistant Staphylococcus aureus prosthetic joint 
infections managed with implant retention. Clin Infect Dis 2013;56:182–94.

• Wieland BW et al.: A retrospective comparison of ceftriaxone versus oxacillin for 
osteoarticular infections due to methicillin-susceptible Staphylococcus aureus. Clin Infect Dis 
2012;54:585–90. 

• San Juan R et al.: Safety and efficacy of moxifloxacin monotherapy for treatment of 
orthopedic implant-related staphylococcal infections. Antimicrob Agents Chemother 
2010;54:5161–6.  



Importance of selection and duration of antibiotic 
regimen in prosthetic joint infections treated with 

debridement and implant retention 

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



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

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

linezolid or co-trimoxazole

levofloxacin, ciprofloxacin 
or amoxicillin

linezolid, co-trimoxazole 
or clindamycin



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

Outcome (failure or relapse) of PJIs due to Gram-negative
microorganisms, according to the pattern of susceptibility and 

antibiotictreatment received



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

60 patients with PJI (69%) remained in remission, with no significant difference between hip 
and knee cases (73.3% vs. 59.3%, 95% confidence interval (CI), 0.20–1.38), or between 
patients receiving 6 compared with 12 weeks of antibiotic treatment(70.5% vs.67.4%, 
95%CI 0.27–2.10, p = 0.60). MRSA was isolated from 13.8%of infections and this was the 
only variable associated with a poorer outcome(remission in 41.7% vs. 73.3% for those with 
other pathogens, 95%CI 0.05–0.77, p = 0.02).  

In our patients, the inclusion of rifampin in the antibiotic 
regimen for the subset of patients with S. aureus infection 
appeared to confer no statistically significant advantage 

although the numbers analysed were small 

87 patients                                
debridements were performed within 

3 weeks of symptom



?



• Culture-negative infection was common among these chronic 
infections treated by two-stage revision, but was not associated with 

a worse outcome. 

• 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 after 
antibiotics were stopped.

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. 

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

reimplantation. 

Where multiple reimplantation cultures are positive in the absence of clinical indicators of 
ongoing infection, a limited course of oral antibiotics may be appropriate.



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

perform the second stage?

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



TERAPIA    ANTIBIOTICA 
CONSERVATIVA CRONICA

• Controindicazioni all’intervento   / rifiuto del Pz

• Elevata sensibilità del  patogeno ad antibiotici orali

• Buona tollerabilità  parenchimi / paziente  alla 
terapia  prescelta

• Protesi  stabile 

MONITORAGGIO BIOCHIMICO/MICROBIOLOGICO / 
RADIOLOGICO



Da  circa 7 mesi in terapia con levofloxacina 500 mg die













review of current guidelines issued by the main sci-entific societies (IDSA, BSAC, SPILF, ESCMID) and 
literature analysis on PubMed (analysis of articles published over the past Suggested treatment duration:• 6 
weeks:◦ prosthetic joint infections (the managementof complex case patients must be discussedwith the 
reference center for complex bone and joint infections),◦ spondylodiscitis (except for osteosynthesis device),◦
diabetic foot osteomyelitis without surgery.20 years) using the following search terms: “prosthetic 
jointinfection”, “orthopedic implant-related infection”, “prosthetichip or knee associated infections”, “septic 
arthritis”, “infectiousspondylodiscitis”, “diabetic foot osteomyelitis”, “osteomyeli-tis”, “antibiotic therapy”, 
“antimicrobial agent”, “short versuslong-term”, “weeks”, “months”, and “duration”. We also ana-lyzed the 
abstracts of the last two years’ Interscience Conferenceon Antimicrobial Agents and Chemotherapy (ICAAC) 
and European Congress of Clinical Microbiology and InfectiousDiseases (ECCMID).







Pressure Ulcer-Related Pelvic Osteomyelitis:        
A Neglected Disease?















9 scintigrafie con LEU +



Per fare fronte alla complessità clinica e dare una risposta valida 
al Paziente con costi sostenibili (diretti e indiretti ) 

implementando un approccio multidisciplinare  atto a 
definire diagnostica e terapia appropriata 

va ritenuta  anacronistica  la parcellizzazione con 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 congrui

** La durata della terapia antibiotica non dovrebbe superare le 6-8 
settimane dall’ultimo intervento: la persistenza di segni locali di 
infezione devono far considerare ulteriore approccio chirurgico


