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Clinical presentation of
Bacterial Meningitis

rapid onset
~70 %

focal signs
~33 %

consciousness
~70 % (14% )

„meningism"
50 - 80 %

cranial nerves

tuberculosis

brain stem

L. monocytogenes
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Cabellos 2008 Clin Microbiol Infect 14:35-40
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• Streptococcus pneumoniae 40%
• Neisseria meningitidis 40%

Listeria monocytogenes 7%
(Haemophilus Influenza)
E. coli, staphylococci, pseudomonas

2-8/100000/year

Bacteria

De Gans 2002 NEJM 347:1549-56
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Isolated Bacteria (Spain, n = 278)

Amaya –Villar 2010 BMJ Inf Dis 10:324
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Scarborough M and Thwaites GE,
Lancet Neurol 2008
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CSF
granulozytes > 350/µl, > 95%
lactate >3.5mmol/l

protein > 1000 mg/l
cloudy
glucose <

Systemic
Procalzitonin > 0,5 ng/ml
CRP >
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blood culture 70%
Gramstain 90%
CSF culture 70-90%
PCR - meningococci

AB resistance:
S.P. 0 - 40%,
in D, CH, A, I, SLO sporadic
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Bacteria destroy neurons

Braun 2002 J Clin Invest 109:19, Zweigner 2004 J Exp Med 200:99
Bermpohl, Halle et al. 2005 J Clin Invest 115:1607
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Empiric ABs - de Gans 2002
Amoxicillin or Penicillin 77 %
3a Cephalosporin 8 %
Amoxicillin or Penicillin
+ 3 Gen. Cephalosporin 8 %

AB resistance
pneumococci 0 (78)
meningococci intermediär 1 (80)

De Gans 2002 NEJM 347:1549-56
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“community aquired“
1. Ceftriaxon 1 x 2 g + Ampicillin 4 x 3 g)

2. Penicillin 4 x 5 x 106 U/d (+ Ampicillin)
3. Amoxicillin (6 x 2 g)

Empiric AB treatment

www.dgn.org LL2012

“in hospital, after neurosurgery”
1. Vancomycin 2 x 1g + Ceftazidim 3 x 2 g iv
2. Vancomycin 2 x 1g + Meropenem 3 x 2g

Understand your AB resistance geographically and in hospital!!!
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Cochran Lib 2008

Preclinical ABs?

It would be difficult for ethical reasons
… comparing the use of antibiotics,
as soon as the diagnosis is suspected,
versus no antibiotics.
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Quagliarello et al, 1997 NEJM
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Weber et al. 2007 J Neuroimmunol

Weber et al. 2003 Curr Opin Immunol

}

Weber et al. 2003 Immunity
Braun et al. 2002 J Clin Invest

Hoffmann et al. 2007 J Clin Invest
Bermpohl, Halle et al. 2005 J Clin Invest
Zweigner et al. 2004 J Exp Med

Reiss et al. 2007 J Infect Dis
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De Gans 2002 NEJM 347:1549-56

4 x 10 mg/d
for 4 days
first dose before/with AB!

De Gans 2002 NEJM 347:1549-56

Dexamethasone in BM
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Dexamethasone in BM
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Dexamethasone in BM
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GOS after 8 weeks
„Unfavourable“ 2-4 De Gans 2002 NEJM 347:1549-56

Dexamethasone in BM
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Van de Beek et al., Lancet Neurol 2010

Death
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MANAGEMENT of BACTERIAL MENINGITIS

no
diagnostic delay!

dexamethasone
+

AB

LP resistance,
other causes

24 h 48 h

decrease consciousness, new focal signs

EEG nonconvulsive SE

CCT/MRT hydrocephalus, edema,
hypodense areas

MR- Angio SVT, Vasculitis

TCD stenosis
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pneumonia

arthritis
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Katschhanov et al., JN 2009

Stroke bei BM
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NAT (PCR)

Antigene (ELISA, IFT)

IgM, IgG (indices)

Virus (cultures)
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Clinical Presentation
HSV Encephalitis

Fever

Focal neurology

CSF pleocytosis

MRI and EEG pattern

Whitley
1982

92 %

97 %

95 %

Sköldenberg
1984

100 %

90 %

90 %

Unspecific „flu like“ symtoms at the beginning
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HSV PCR
• Specificity >95% (3 - 10d)
• Sensitivity >98% (3 - 10d)
• >100 HSV DNA copies/mm3

point to bad outcome
• limited treatment monitoring

Lakeman et al. 1995 J Infect Dis 171:857–863
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Creatininclearance
> 50 ml/min 3 x 10mg/kg/d
25 - 50 2 x 10mg/kg/d
10 - 25 1 x 10mg/kg/d

(150- age) x KG x k / creatinin
=

creatininclearance (approximate)

k = 0,9 female
k = 1,1 male

Dose adaptation Acyclovir
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Enteroviruses
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T 1+KM

Gram

T1 contrast

culture Ink

Cryptococcus neoformans
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Z time

Disease activity

location of microbes

kinetics of microbes

immune response

CSF factors eg. proteases, enzymes

Influences on NATs
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62 % no proven cause!!!

25 % with proven
microbiology
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TBC worldwide
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Diagnostic steps
1. Tuberculintest (Mendel-Mantoux-Methode,

QuantiFERON®-TB Gold test)
2. Radiology
3. Bacteriology

1. Microscopy >104 TB/ml
2. Culture

1. liquid (10 TB/ml 1-2 weeks)
2. Non liquid (100 TB/ml 3-4 weeks)

3. PCR/NAT Sensitivity 80-90%
4. Species
5. Molecular typing
6. Sensitivity tests

www.rki.de
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Summary
- Acute „community aquired“

CNS infections are emergencies!

- Rapid diagnosis of bacterial, HSV and fungal
Meningoencephalitis is essential!

- Immediate antimicrobial treatment reduces
mortality and morbidity!

- Treatment recommendations in BM are different
in Europe, the US and countries with limited
resources!

- Create local treatment guidelines!
- Neuro Critical Care is important!
- Time is Brain not just in Stroke!
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