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C. Fang et al. American Journal of Infection Control 2017; 45: e123-e134

Risk factors associated with SSI after craniotomy, increased risk of SSI

 Other infection,

 CSF leakage

 CSF drainage

 venous sinus entry

 duration of operation (>4 hours) (as for retrospective cohort studies)

 number of operations (>1)

 surgical reasons (nontraumatic)

 ASA score (>2)

No relationship was found between hair removal, age, operative sites,

emergency procedures, antibiotic prophylaxis, material type of the implant, 

surgical wound classification, intracranial pressure monitors, foreign body 

placement, hypertension, diabetes, steroid use, and SSI occurrence
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Factors SSI

(N 25)

N (%)

No SSI

(N 501)

N (%)

Univariate

p Value *

Multivariate 

p Value *

NNIS score ≥2 16 (64) 61 (12.2) <.0001 <.001

Previous surgery same 

site 

6 (24) 33 (6.6) .008 .01

Length of 

postoperative stay

in ICU  ≥7 d

11 (44) 39 (7.8) <.0001 <.005

Duration of drainage 

≥3 d

9 (36) 91 (18.2) .04 .04

CSF leakage 3 (12) 10 (2) .02 .04

Factors associated with SSI after cranial surgery

* P <.05
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Factors associated with SSI after spinal surgery

Factors SSI

(N 25)

N (%)

No SSI

(N 501)

N (%)

Univariate

p Value *

Multivariate 

p Value *

NNIS score ≥2 7 (38.9) 26 (6.4) <.0001 <.002

Emergency 15 (83.3) 162 (40) <.001 .10

Traumatic 15 (83.3) 130 (32.1) <.0001 .08

Foreign body 16 (88.9) 178 (44) <.0001 .50

Osteosynthesis 16 (88.9) 167 (41.2) <.0001 NA

Length of postoperative

stay in ICU ≥7 d

7 (38.9) 7 (1.7) <.0001 <.01

Duration of drainage ≥3 d 14 (77.8) 86 (21.2) <.0001 .01

Other infection 8 (44.4) 10 (2.5) <.0001 .002

* P <.05
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‘Bundle compliance’ required administration of antibiotics <60 min of 

induction, maintenance of intraoperative blood sugar (BM) <11 mmol and 

temperature at >36°C. 

In this study only the use of an implant(s) was recognised as an independent 

risk factor for SSI and the bundle of care had no impact. These findings 

highlight that untailored interventions will not always be successful.
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A. Neuberger et al. Clin Microbiol Infect 2016; 22: 573.e1–573.e4

No significant differences between groups in co-morbid conditions, infecting 

bacteria, the positivity of first and second CSF Gram stains or concurrent

bacteraemia.
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Alons IME et al. Brain and Behavior 2016; 6: e00545
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Alons IME et al. Brain and Behavior 2016; 6: e00545

Study limitations

 study size is relatively small

 difference in PCT levels in CSF in patients diagnosed with bacterial 

meningitis with a positive and negative bacterial CSF culture is not 

statistically significant

 there are no reference values for PCT in CSF available

Clinical application

 These results show a good sensitivity and negative predictive value 

for PCT in CSF

 The use of PCT in CSF in determining the need for and possibly 
duration of antibiotic treatment



UNIVERSITÀ DEGLI STUDI DI FERRARA

- EX LABORE FRUCTUS –

1391



UNIVERSITÀ DEGLI STUDI DI FERRARA

- EX LABORE FRUCTUS –

1391

Post-neurosurgical meningitis occurs after craniectomy, craniotomy or following 

the insertion of internal or external ventricular and lumbar catheters. In addition, 

post-neurosurgical inflammatory processes often have a noninfectious aetiology. 

Meningitis following craniotomy occurs in 0.3% - 8.6% of all patients. Actual rates 

probably depend on the different indications for surgery, underlying medical 

conditions, and local implementation of infection-control measures. 

The incidence of PNM following the insertion of cerebrospinal fluid (CSF) draining 

devices also ranges widely between 4% and 17% (internal ventricular catheters), 0% 

and 22% (external ventricular drains) and 0.8% and 7% (external lumbar catheter)
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PNM diagnosis, namely CSF culture, has important limitations. A negative CSF 

culture in a patient with PNM is often the result of previous antibiotic therapy, and 

rarely the result of meningitis caused by fastidious bacteria, fungi or 

mycobacteria.

Prolonged incubation of at least 10 days is necessary for the isolation of some 

bacteria such as P. acnes. Nucleic acid amplification tests are useful in providing 

amore rapid identification of bacteria in the CSF or for difficult-to-grow bacteria. 

In some studies, PCR did not improve culture sensitivity , whereas in others 

sensitivity improved mainly for patients pretreated with antibiotics . 

These data point to a possible complementary advantage of culture and NAAT in 

the diagnosis of PNM meningitis. Assays that test simultaneously for multiple 

pathogens or broad-range 16S rRNA PCR are available commercially or as in-house 

assays
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Antibiotic prophylaxis, 

recommended for neurosurgery, is 

directed mainly against Gram-

positive bacteria.

Antibiotics used in impregnated 

catheters (minocycline, rifampin, 

clindamycin) and silver coating are 

active mainly against Gram-positive 

bacteria. 

These approaches shift remaining 

infections to a Gram-negative 

spectrum. 

The contemporary bacteriological 

profile of PNM is further 

complicated by increasing rates of 

infections caused by multidrug-

resistant Gram-negative bacteria, 

with the emergence of 

Acinetobacter baumannii
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GRAM-POSITIVE THERAPY

Linezolid has very good CNS penetration 

(AUCCSF/AUCserum of 0.8e1)

Tedizolid has a broader spectrum of activity, 

but lower CNS penetration than linezolid 

Daptomycin is bactericidal, but has poor CNS 

penetration

Telavancin CNS 0.1% in non-inflamed

meninges and 2% in inflamed meninges 

Fosfomicina

Oritavancin 2%-5% in rabbit models of 

meningitis

Ceftaroline 3% in non-inflamed meninges and 

14%e15% in inflamed meninges

Ceftobiprole 2% and 16%, respectively

GRAM-NEGATIVE THERAPY

Meropenem

Colistin

Cefoperazone

Cefepime

Fosfomicina

Ceftolozano/tazobactam

Combinations with avibactam might prove 

beneficial, as avibactam seems to have 

better penetration than other b-lactam 

inhibitors

Intrathecal administratino of anti-Gram

negative bacteria menigitis
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Breakpoints to diagnose EVD associated nosocomial meningitis:

 marked CSF pleocytosis (>50 WBCs/mm3) in 

 high lactic acid levels (>6 nmol/L),

 positive Gram stain (same morphology as the CSF culture isolate) and

 positive CSF culture of a neuropathogen (same morphology as the Gram stained organism)

Only if all four diagnostic criteria were present, was EVD associated nosocomial meningitis diagnosed
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The median CSF/blood percentage of penetration was 19%. 
Cefepime transit to the CSF is rapid and predictable in the rat 
model. 
This model will be highly useful for understanding the 
therapeutic window for cefepime and neurotoxicity.
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A.Tsimogianni, P. Alexandropoulos, V. Chantziara, A. Vassi, G. Micha, F. Lagiou, 

E. Chinou, G.Michaloudis, S. Georgiou
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TAKE HOME MESSAGE

 La prevenzione è sempre la migliore misura da attuare per limitare il 

rischio infettivo postchirurgico

 Indagare i possibili quadri di immunosoppressione prima dell’intervento 

neurochirurgico 

 Conoscere l’epidemiologia locale

 Prelievi di campioni da sedi differenti e loro differenziazione

 Giusta interpretazione dei risultati delle indagini di laboratorio secondo il 

quadro clinico

 Attuare il miglior trattamento antimicrobico possibile per efficacia 

 I tempi di terapia antimicrobica devono essere ben definiti 

 Consultarsi con gli specialisti infettivologo



UNIVERSITÀ DEGLI STUDI DI FERRARA

- EX LABORE FRUCTUS –

1391

Le problematiche 

infettivologiche nel 

paziente SM trattato 


