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Changing epidemiology: the national before-
after french study

Key features of bone and joint infection, Laurent E. et al. 2017.



SEPTIC ARTHRITIS: epidemiology, risk factors, 
mechanism of infection

2 cases per 100.000 / year

PJI is increasing: It is projected that by the year 2030, 
approximately 4 million THAs and TKAs will be performed 
per year in the United States

Mainly
- hematogenous: passing sinovyal membrane that has no 

limiting basal membrane, specially for micro organisms 
capable of adhere to synovial membrane (specially S. 
Aureus that still accounts for 55%)

and 
- direct inoculation: mechanisms include bite wounds, 

trauma, arthroscopy, surgery and intra articular injection.

Geirsson AJ et al. Ann Rheum Dis. 2008
Kurtz S et alJ Bone Joint Surg Am 2007



RISK FACTORS

Ross J Infect Dis Clin. 2017



MAIN FEATURES

Joint distribution : 45% knee, 10% hip, 9 % ankle; polyarticular 10-20% 
(often asymmetrical, isolation of gram -, gonococci, pneumococci, 
group B streptococci)

Drug users: more often cartilaginous joints

Always consider atypical presentation and localization for atipical micro 
organisms

D.A. Wang et al. 2015



Microbiology

Mainly monomicrobial

But also alphaviruses, Chikunguya, Parvovirus…. Ross J Infect Dis Clin. 2017



Staphylococcus aureus produces several surface adhesins that bind to
extracellular matrix proteins and enable to enter the joint space and evade normal host defenses to cause 
symptomatic infection.

Ferry T et al. Curr Infect Dis Rep 2005.



Diagnostic efficacy: a matter of sensitivity and 
specificity

CLINICAL PRESENTATION: 

Acute joint pain, swelling, warmth, erythema, decreased range of 
motion, fever, and malaise as classical presentation are non constant 
and therefore not reliable



Goldenberg et al., Lancet, 1998



Margaretten et al. Am Med Assoc 2007

A systematic review demonstrated that the combination of synovial 
fluid leukocyte count and percentage neutrophils was the best tool to 
predict bacterial arthritis before culture results became available



D.A. Wang Best Practice & Research Clinical Rheumatology (2015)



Diagnostic tools

Gram stain has a sensitivity and specificity of 37% and 99%

Gram stain and culture of synovial fluid should be sent in any case of undiagnosed 
arthritis. Antibiotic therapy should be deferred until after synovial fluid is sampled. 
The involvement of rheumatology, orthopedic surgery, or interventional radiology 
may be necessary to obtain synovial fluid

Blood cultures should be obtained in all patients with suspected septic arthritis. At 
least one-third of patients with septic arthritis have associated bacteremia.

Immunosuppressed patients may lack synovial leukocytosis

Ross J Infect Dis Clin. 2017





Markers for early diagnosis 
• PCT Metanalysis : 10 study, 838 patients: better than pcr, non conclusive

• Presepsin in synovial fluid, preliminary study with 100% sensivity ad 
specificity (18 patients)

• Synovial lactate is comparable to other diagnostic tools, useful in 
emergency setting

• Preliminary data to show that a combination of leukocyte esterase and 
glucose strips can be used to diagnose septic arthritis rapidly at the point 
of with a positive predictive value of 94% and a negative predictive value of 
98%.



Radiology is rarely helpful in the diagnosis of septic 
arthritis
X-rays do not reliably distinguish between arthritis 
and other conditions (but a plain radiograph always 
should be obtained)

US can prove utility in the diagnosis and management

CT not useful in early diagnosis but may allow 
visualization of joint effusion, soft tissue swelling, and 
para-articular abscesses

Nair R et al.Infect Dis Clin N Am 31 (2017)



Synovial biopsy

• Synovial biopsy is rarely necessary but may be indicated if  
there is evidence of concurrent contiguous osteomyielitis in 
rare cases in which joint aspiration fails to provide a 
satisfactory sample for diagnostic testing or when infection 
or coinfection with M.  tuberculosis or other slow growing 
pathogens is a possibility

Ross J Infect Dis Clin. 2017



Risk of septic arthritis in patients with rheumatoid arthritis and the effect of anti-TNF 
therapy: results from the British Society for Rheumatology

Galloway JB et al., Ann Rheum Dis 2011

The risk of developing septic arthritis among patients with rheumatoid arthritis:
• 11881 anti-TNF agent-treated 

• 3673 non-biological disease-modifying antirheumatic drug-treated

They found that the use of 
anti-TNF therapy was 

associated with 2x the risk 
of septic arthritis 



Risk of serious infections during rituximab, abatacept and anakinra treatments for 
rheumatoid arthritis: meta-analyses of randomised placebo-controlled trials 

Salliot et al., Ann Rheum Dis 2009;68(1):25e32

• Anti-interleukin-1

• Anakinra
• The risk of serious infectious increased when a high dose of anakinra was used
• Among the serious infections occurring in anakinra-treated patients were osteomyelitis, 

cellulitis, bursitis, infected bunion, and gangrene 

• Rilonacept 
• Limited
• Case of MOTT or NTM (nontuberculous mycobacterial) olecranon bursitis in a patient 

receiving rilonacept for an unapproved indication in combination with intra-articular 
glucocorticoid injections (Koo S et al., Infect Dis Clin N Am; 2010)



Treatment Duration

1. It is challenging to determine the duration of 
therapy for septic arthritis

2. Although most guidelines recommend 2-6 weeks for 
native joints (2week os + 4week ev or 4week ev)

3. In some studies, inflammatory markers have been 
used to determine when to stop antibiotics

Smith JW et al. CMI; 2006
Darley ESR et al., JAC, 2004
Mathews CJ et al. Lancet 2010



Wherever possible, joint 
drainage is paramount in the 

diagnosis and treatment of septic 
arthritis.

Hassan A et al. J Clin Rheumatol 2017



• Terapia antibiotica + drenaggio/lavaggio artroscopico (70%)

• Terapia antibiotica + artrotomia (2,5%)

• Terapia antibiotica + artrocentesi ripetute (25%)

• Terapia antibiotica (2,5%)

• Terapia antibiotica + cortisonici (dati solo nei bambini)

Butt U et al. Clin Rheumatol. 2011



New anti gram-positives antibiotics

cSSSi CAP HAP VAP note

Ceftarolina
Zinforo

Pfizer X X No VAP
600 mg bid

Ceftobiprolo
Mabelio

Correvio X X No VAP
500 mg bid

Telavancina *
Vibativ

Astellas X X X Once-daily
10 mg/Kg; No IR

Dalbavancin
Xydalba

Angelini X IV single dose
1500 mg dose

Oritavancin Menarini X IV Single dose
1200 mg

Tedizolid
Sivextro

MSD X 200 mg IV/OS
X 6 days

Delafloxacin Menarini X 450 mg bid/OS
300 mg bid/IV

* When alternative treatment is not suitable



Table 2. Dosing and Pharmacokinetics of New Gram-Positive Agents 5,17,18,27,40-42

Drug
Tedizolid 

phosphate
Linezolid Dalbavancin Oritavancin Telavancin Vancomycin 

Drug Class Oxazolidinone Oxazolidinone Lipoglycopeptide Lipoglycopeptide Lipoglycopeptide Glycopeptide 

Dosing

200 mg oral or 

intravenous 

daily 

600 mg oral or 

intravenous 

every 12 hours

1000 mg 

intravenous 

followed one 

week later by 500 

mg intravenous

1200 mg single 

intravenous 

infusion

(over 3 hours)

10 mg/kg 

intravenous 

every 24 hours 

1000 mg

(or 15-20 mg/kg) 

intravenous 

every 12 hours 

Cmax

(mcg/mL) 

Oral: 2.0 

Intravenous : 

2.3 

Oral: 12.7- 21.2

Intravenous : 

12.9-15.1

287 138 93.6-108 63 

Tmax (hours) 

Oral: 2.5 

Intravenous : 

1.1 

Oral: 1.03- 1.28 

Intravenous : 

0.5

NR
Immediately 

following  

3-hour infusion 

NR

Immediately 

following 

60-minute 

infusion 

Half-life 

(hours)
12 4.6 346 245 8.0-8.1 4-6 hours

AUC 0- infinity 

(mcg•h/m L)

Oral: 23.8 

Intravenous : 

26.6 

Oral: 91.4- 138 

Intravenous : 

80.2-89.7

23,44 2,800 747 NR

Dosing and PK of of New Gram-Positive Antibiotics





Comparative in vitro Activity of 

New Gram-Positive Antibiotics



Extended-duration dosing and distribution of dalbavancin into 

bone and articular tissue. 

Dunne MW et al,  Antimicrob Agents Chemother 2015 59:1849-55.  

Simulated mean
concentration time
profile in bone with
1,5 g IV on days 1
and 8









PROSTHESIS JOINT INFECTIONS: DIFFERENCES WITH NATIVE SA

Nair R et al.Infect Dis Clin N Am 31 (2017)



Adapted from IDSA guidelines

PROSTHETIC JOINT 
INFECTIONS







PJI MANAGEMENT


