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Possibili conflitti di interesse



Definitions

•Spinal infections can be described aetiologically as 
pyogenic, granulomatous (tuberculous, brucellar, fungal) 
and parasitic.

•Pyogenic spinal infections include: spondylodiscitis, a term

•encompassing vertebral osteomyelitis, spondylitis and 
discitis, which are considered different manifestations of 
the same pathological process; epidural abscess, which can 
be primary or secondary to spondylodiscitis; and facet 
joint arthropathy.

•Other anatomical classification schemes exist



PubMed: Spondylodiscitis, therapy, human



Terapia antibiotica:

QUANDO

QUALE

QUANTO



Diagnosi clinicaDiagnosi clinica

•Anamnesi positiva per recenti 
infezioni ad altri organi ed apparati
•Malattie croniche (diabete, 
diverticolosi intestinale, BPCO, 
patologie reumatiche)
•Terapie immunomodulanti e 
immunosoppressive 



SensitivitySensitivity
%%

SpecificitySpecificity
%%

PPVPPV
%%

NPVNPV
%%

FeverFever 5353 9090 9898 1616

WBC >10000/mlWBC >10000/ml 5454 8181 9797 1515

CRPCRP 9797 8181 9898 7171

ESR >30ESR >30 8787 4747 9494 2626

FistulaFistula 3131 9595 9898 1212

Abnormal RXAbnormal RX 7373 2424 8888 1010

SRISRI 7474 7676 9292 4444

AspirationAspiration 8282 9494 9999 4343

Sinovial WBCSinovial WBC 9494 9797 7373 9898

Sinovial Sinovial 
neutrophilsneutrophils

8888 9898 9494 9999



Diagnosi Spondilodisciti 
piogeniche

S. Brucellare S. tubercolare

Anamnesi Recente infezione batterica a 
distanza

Recente chirurgia GU o 
posizionamento di devices GU

Chirurgia spinale

Comorbidità (diabete, TD, 
immunodepressione)

Precedente brucellosi

Viaggi in aree endemiche, 
rurali, consumo di latte 
non pasteurizzato o suoi 
derivati, professione

Anamnesi positiva per TB o 
manifestazioni extraspinali 
concomitanti

Provenienza da Paesi ad alta 
endemia di TB

Clinica Acute o subacute

Febbre settica

Acuta o subacuta

Deformità del rachide 
rara

Subacuta

Raramente febbre

Deformità del rachide

Laboratorio PCR, VES, leucocitosi elevata 
>in pazienti settici

PCR e VES poco elevate 

poco indicativa la conta 
leucocitaria

PCR e VES poco elevate 

poco indicativa la conta 
leucocitaria

Imaging Frequentemente rachide 
lombare

Interessamento discale 
interposto

Interessamento della porzione 
anteriore della vertebra 

Nessuna sede preferita nelle 
post-chirurgiche

Frequentemente rachide 
lombare

Ostefiti “a becco di 
pappagallo”

Crollo vertebrale e 
compressione rari

Interessamento della 
porzione antero-
superiore della vertebra

Frequentemente rachide dorsale 
e/o  lombare

Più segmenti spinali

Il disco può essere risparmiato

Interessamento delle vertebre 
posteriormente

Ascessi paraspinali (ossifluenti) 
e lungo il m. psoas

Calcificazioni 



Diagnosi etiologicaDiagnosi etiologica

• Anamnesi positiva per recenti o 
pregresse infezioni documentate 
ad altri organi ed apparati

• Isolamento microbiologico di 
materiale bioptico o 
intraoperatorio







Diagnosi per immaginiDiagnosi per immagini

RadiologiaRadiologia
TC 
RMN
RX standard
Medicina nucleareMedicina nucleare
Scintigrafia ossea trifasica, Leucociti marcati con Indio111-
oxina e Tc99m-HMPAO
• osteomieliti subacute e croniche
• artriti settiche 
• infezioni dei tessuti molli (tutto il corpo con esclusione di 
fegato, milza, rene) 
Gallio67 citrato 
• sarcoidosi e TBC polmonare ed extrapolmonare 
• infezioni dell’osso centrale (cranio, rachide, gabbia 
toracica, bacino) PET-TC FDG



Terapia antibiotica:

QUANDO

QUALE

QUANTO



OXACILLIN (CO)

FLUCLOXACILLIN
VANCOMYCIN (CO) 

VANCOMYCIN (CA)
TOBRAMYCIN

CEFTRIAXONE (CO) 
CEFTRIAXONE (CA)

METHICILLIN (CO)
PIPERACILLIN (CO)

PIPERACILLIN (CA)
AZTREONAM (CA)

CIPROFLOXACIN
GENTAMYCIN

CEFAMANDOLE
LINEZOLID 
RIFAMPIN 
CEFUROXIME

TEICOPLANIN
LEVOFLOXACIN (CO)

LEVOFLOXACIN (CA)
CEFEPIME (CO); 

CEFEPIME (CA)

0 0,2 0,4 0,6 0,8 1 1,2 1,4

BONE/SERUM RATIO

ANTIBIOTICS  AND BONE PENETRATION
Fitzgerald RH, AAC 1978; MacLeod CM, AAC 1986; Wilson APR, JAC 1988; Graziani AL, AAC 1988; 

Incavo JS, AAC 1994; Lorian V, 1996; Scaglione F, AAC 1997; Lovering AM, JAC 1997; 

Kutscha-Lissberg, AAC 2003; Breilh, J Chemother 2003; Rimmelè, JAC 2004; 

CA = cancellous
CO = cortical



I  BATTERI I  BATTERI 
MULTIRESISTENTIMULTIRESISTENTI

• Stafilococchi MRSA , VISA e VRSA

• Enterococchi VR

• Pseudomonas resistenti ai carbapenemici

• Acinetobacter e S. maltophilia
multiresistenti  

• Enterobatteri produttori di ESBL  E  KPC

• M. Tuberculosis MDR/XDR/TDR



Challenges in treating 

with vancomycin

• Moderately bactericidal

• Susceptibility of 

S. aureus compromised?

– hVISA are clinically associated with 

vancomycin failure

– Increased vancomycin MICs 

(≥1.5 μg/mL) are significantly associated 

with increased mortality for MRSA 

infections

– Vancomycin ‘MIC creep’ in MRSA 

isolates may be associated with cross-

resistance to daptomycin

• Less effective than 
beta-lactams against 
MSSA

• Complicated dosing 

– Aggressive vancomycin dosing 
regimens are associated with 
unacceptably high microbiological 
failure rates and target attainment 
at vancomycin MICs of 2 mg/l is not 
possible

– High-dose vancomycin has been 
confirmed to be nephrotoxic

Brink AJ. Curr Opin Crit Care 2012, 18:451–459

cSSTI, complicated skin and soft tissue infection; hVISA, heteroresistant vancomycin-intermediate S. aureus; MIC, minimum inhibitory concentration; 

MRSA, methicillin-resistant S. aureus; MSSA, methicillin-susceptible S. aureus 



MRSA: other options

• Teicoplanin: same vancomycin problems, more 

expensive 

• Tigecycline: satisfactory data, but  for mixed 

infections 

• Linezolid: very good opportunity, only oral anti-

MRSA

• Daptomycin: rapid and cidal, doubts about best 

dosage

• Ceftaroline……



Mechanism Coverage Indication

Vancomycin/

teicoplanin

Inhibition of cell wall 

synthesis
Gram-positive bacteria

Serious Gram-positive 

infections that are 

unresponsive to other 

antibiotics

Linezolid
Inhibition of bacterial 

protein synthesis

Staphylococci 

(incl. MRSA)

Enterococci (incl. VRE)

Streptococci

SSTIs caused by susceptible

Gram-positive pathogens

Daptomycin
Disruption of multiple 

aspects of bacterial cell 

membrane function

Gram-positive bacteria
SSTIs caused by susceptible

Gram-positive pathogens

Tigecycline
Inhibition of bacterial 

protein synthesis

Active against many

Gram-positive bacteria, 

Gram-negative bacteria

and anaerobes

SSTIs caused by susceptible

Gram-positive and

-negative pathogens

Established anti-MRSA  -

treatment options



Linezolid Tissue penetration

Tissue Vancomycin Teicoplanin Linezolid

Bone 7-13% 50-60% 60%

CNS 0-18% 10% 70%

ELF 11-17% 30% 450%

Muscle 30% 40% 94%

Perit. Dial 
fluid

20% 40% 61%



Daptomycin mechanisms

Binds to the bacterial cell membrane

- calcium-dependent insertion of lipid tail

Rapidly depolarizes the cell membrane

- efflux of K+

- destroys ion-concentration gradient

Cell death

- Multiple failures in biosystems, DNA, RNA, 

and protein synthesis



Steady-state pharmacokinetic profiles of free dapto mycin in plasma, healthy 
and inflamed subcutaneous adipose tissue, and metat arsal bone after 

intravenous administration of 6 mg/kg TBW to diabet ic patients presenting 
with bacterial foot infections (mean  ± SD). 

Traunmüller F et al. J. Antimicrob. 
Chemother. 2010;65:1252-1257





Log phase

Stationary phase

Time-killing 
curves

We studied the efficacy of daptomycin at high doses (equivalent to 10 mg/kg/day in 
humans) and compared it to that of reference and alternative treatments in a model of 
foreign-body infection with methicillin (meticillin)-resistant Staphylococcus aureus.
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I risultati hanno evidenziato ottima attività battericida sul biofilm 
di daptomicina, risultata l’antibiotico con la maggiore rapidità d’azione (giorni), seguito 

da minociclina e tigeciclina (p<0.001).
Non indicato utilizzo di rifampicina in monoterapia bensì in associazione.

Studio in vitro



Spondylodiscitis by drug-multiresistant bacteria: a single 

center experience of 25 cases-

Ehab Shiban, MD Insa Janssen, MD Maria Wostrack, MD 

Sandro Krieg, MD Monika Horanin, MD Michael Stoffel, 

MD Bernhard Meyer, MD Florian Ringel, MD

Study Design: Retrospective case series.

Patient Sample: Patients treated for a spondylodiscitis from multiresistant bacteria at our 

department between 2006 and 2011.

Methods: Data were gathered through review of patients' case notes, relevant imaging, 

and electronic patients‘ records. MR imaging of the whole spine including Gd-enhanced 

T1 sequences and CT scans of the affected regions were obtained in all cases. 

Outcome Measures: C-reactive protein (CRP) and complete blood cell count was analyzed 

in all cases using routine laboratory techniques. Neurological deficits were classified 

according to the ASIA impairment scale.

Antibiotic therapy: Initially most patients (n=12) received a dual antibiotic therapy, 11 a 

single agent antibiotic 11 therapy and two a triple therapy (Figure 3). Alteration or 

addition of antibiotic agents during 12 intravenous treatment was necessary in 14 (56%) 

cases. Most commonly used antibiotic 13 agent was clindamycin (n=19), followed by 

vancomycin (n=9), linezolid (n=8), meropenem (n=6), 3rd 14 generation cephalosporin 

(n=5), ciprofloxacin (n=5), and rifampicin (n=4).



Spondylodiscitis by drug-multiresistant bacteria: a single 

center experience of 25 cases-

Ehab Shiban, MD Insa Janssen, MD Maria Wostrack, MD 

Sandro Krieg, MD Monika Horanin, MD Michael Stoffel, 

MD Bernhard Meyer, MD Florian Ringel, MD

Results: 25 patients were identified (15 gram-positive and 10 gram-negative drug-

multiresistant bacteria). The mean age at presentation was 66 years, 14 patients were 

male (56%). All patients presented with pain, a neurological deficit was present in 11 

(44%) cases. An epidural abscess was found in 11 (44%) cases. At admission C-reactive 

protein (CRP) was elevated in all cases with a mean of 13 ± 9.2 mg/dl. The

main source of infection was previous spine surgery (36%). All patients in this series 

underwent surgical debridement of the infection and instrumentation of the spine. 

Postoperative intravenous antibiotics were administered for 19 ± 8.6 days followed by 3 ±
0.3 months of oral antibiotic therapy. Eradication of the infection was achieved ultimately 

in all surviving patients. Out of 11 patients with neurological deficits, four had a full 

recovery, four improved incompletely and three remained unchanged after surgery.



Terapia antibiotica:

QUANDO

QUALE

QUANTO

Mancano studi su un elevato numero di casi per poter 
definire i tempi di trattamento

Tempi variabili secondo l’etiologia accertata o sospetta:

�Da 4 a 12 settimane per le piogeniche

� >12 settimane per quelle ad eziologia fungina

�Tempi ridotti se effettuato intervento chirurgico di 
toilette





Awareness of microbial and patient factors associated 

with inappropriate antibiotic therapy is vital

Zervos et al. J Clin Microbiol 2012;50:238-45

MRSA infection

Mixed Gram-positive 

and Gram-negative 

infections

Non-S. aureus and 
non-streptococcal

Factors predictive 

of inappropriate 

initial antibiotic 

therapy 

Direct hospital 
admission



Grazie per le Grazie per le 
importanti importanti 
collaborazioni collaborazioni 
professionaliprofessionali

UO di NeuroradiologiaUO di Neuroradiologia

UO di Medicina UO di Medicina 
NucleareNucleare

UO di MicrobiologiaUO di Microbiologia

UOC di OrtopediaUOC di Ortopedia

UOC di NeurochirurgiaUOC di Neurochirurgia

UOC Malattie Infettive UOC Malattie Infettive 
OspedalieraOspedaliera

UOC Malattie Infettive UOC Malattie Infettive 
Universitaria Universitaria 








