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Acute Bacterial Meningitis

United States Estimat es

Brazil, the attack rate might be as high as 45
cases per 100,000 population per year.

Meningitis belt of Africa—Mortality varies, but has
been estimat ed between 25% and 35%.

Maj or epidemiological changes —1. A dramatic
decrease in meningitis. 2. Penicillin resist ance may
be very high (Landerdale TL et al 2005).

Fatality rate f or meningitis caused by
Ent er obact eriaceae is much higher, about 85%.



Bacterial meningitis with emphasis on
disease in children/adolescents

Pre-immunisation era




Invasive Haemophilus influenzae
disease in Germany
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Bacterial meningitis with emphasis
on disease in children/adolescents

Immunisation era




Bacteriologic Trends of Bacterial
Meningitis

d 94% reduction of H. influenzae

d Global Increase of cases due to

multiple-drug resistant S. pneumoniae



Cochlear implants and meningitis

A new risk group for meningitis: as of 2002, nearly 60,000
people worldwide received cochlear implants

30 times higher risk, highest in the perioperative period

Perioperative period:Strept ococcus pneumoniae( M.C),
Acinet obact er baumanii, Ent er ococcus and E.coli , Later -
Haemophilus inf luenzae (type b and nontypable)

Reefhuis J, et al. N Engl J Med. 2003
High risk group —Models with a positioner,
Reefhuis J, et al. N Engl J Med. 2003
iInner ear malf ormation in combination with a CSF |eak.
Phelps PD, et al. Am J Otol.1994



ISSUES IN MANAGEMENT

Clinical Diagnosis
Who needs intensive Care? & How?

Antimicrobial Therapy- which
agent (s), & how long?

Role of Dexamet hasone!
Raised | CP- Howtotreat?
Should fluids be restricted?
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Signs of meningeal irritation at the emergency
department: How often bacterial meningitis?

RIANNE OOSTENBRINK, MD, KAREL G.M. MOONS, PhD, CHANTAL C.W. THEUNISSEN. MSc, GERARDA DERKSEN-
LUBSEN. MD, PhD, DIEDERICK E. GROBBEE, MD, PhD, HENRIETTE A. MOLL, MD, PhD

Frequency of bacterial meningitis related to specific signs of meningeal irritation among children with meningeal irritation assessed by the pediatrician

Children =1 year Children =1 vear All children
Positive sign (1 = 88) (n=1C 10 |

e

Neck stif fness 18/56 (32%) : " .

Kermning s sign /3 (0%) |H‘Itablllty and bUIgmg

Brudzinski's sign 1 or 1 118 (13% fontanel

Tnipod phenomenon &applmlv were more predictive in

Irnitability ap» P (32%) ; W)
) infants

Bulging fontanef = 11/34 (32%) - 17-51%)

At least one sign of meningeal irritation 23/88 (20%) 10168 (43% YO/ L56 (39%; 33-40%)

Meningitis was present in only 42%with those presenting

with neck rigidity to pediatric emergency

Combination of signs did not improve the predictability




Bacterial Vs Viral

| ] o
Table 2 Sensifivities and specificifies for the five dlinical decision rules applied to our population of 166 children T
Meningitis
Bactesicl Viral Sensifvity Study concluded that
Rules No. n (% n (%) % [95%Cl Nigrovic et al offered
Joeger et el Rrs maximum sensitivity
Treatment 16 194 g [8) o4 7+ and ifici
! No treatment 1 ¢ 80 {%2) S,pe_CIfICIty & ha.S _better
| Bons and Harper” 141 clinical apphcablllty
Treatment 20 (100 41 |43) 100 (34D
Ma frsatment a (] B0 (57)
Fresaman ¢t of© 140 7
Treatmert pav, v s =i als Sy Sy 13
' 0 {0 18 13
7 Nigrovic of al 131
| Treatment 20 - {10 45 (34} 100 (84— 00) (5
%ﬂem 0 0 86 (66)
Ocoemmmakeg o e
Treatment 10 (82 30 (28) 83 (498 77
No freatrment pi e — i

‘ *The high number of missing data is explainad by the items required for he application cf these rules that are not systemafically collected n our paediairic
emeraency roem.

Dubos F etal, Arch Dis Child 2006



Conditions Requiring Admission to PICU

Clinical states

Clinical raised ICP

Coma (Low GCS<8)

Shock

Respiratory distress/ 18(20%)

failure

Status epilepticus

at PGIMER
Total Total
(n=88) (n-147)
1994-96 1997-2000
39(44%) 68
52(59%) 76
21(24%) 33

43
34(39%) 47

Within 48
hours

36/39,93%

All at
presen’tion

12/21,57%

31/34(91%)

Singhi s et al, Annals of Tropical Paediatrics (2004) 24, 133-14



INTUBATION

Needed in 29 of 88 (33%), 60 of 147 our ABM
patients -

= Coma, Poor or irregular respiratory effort

= Raised ICP (8,28%)

= Airway instability (3,10%)

= A combination (3,10%)

= Shock

45% short -term intubation (<2 days)

Singhi s et al, Annals of Tropical Paediatrics (2004) 24, 133-140



ABM:WHICH ANTIBIOTIC ?

a Covers all common pathogens

Q Sterilize CSF at earliest — delayed sterilization

of csf > 24 hours (Lebel and Mccraken 1989, Schaad
1990)

Q Deteterminants of poor outcome:
Higher organism load — (Feldmen 1977).
Poor choice,
Indicate inadequate dose of antibiotics



Objetives of AntibioticTherapy
During Bacterial Meningitis

a Rapid sterilization of CSF.

T > MIC - MBC In CSF for 90% of the
dose interval.



CSF Penetration of Antibiotics During BM
Cesr ! Cogrum = %

Humans Animals

Cefotaxime 10.1 3.9

Ceftriaxone 15-9 6-12
Cefepime 10 16 - 22
Meropenem 21 6. 4

Ofloxacin 42 72 40 - 60
Gatifloxacin 50 30-50
Trovafloxacin 23 19 - 27
Vancomycin 7 .14 5-13
Rifampin 7 .56 18 - 22

Lutsar I. Clin Infect Dis 1998:27:1117-29



CSF Half Life (in hours) of
Antibiotics During BM

Humans Rabbits
Ampicillin 2.1-3.6 0.8
Cefotaxime 9.3 1.0
Ceftriaxone 7-8
Trovafloxacin 10.7 2.4 -3.8
Gatifloxacin ND 3.8
Meropenem ND ND
Gentamicin ND 2.3
Vancomycin ND /-8

Lutsar I. Clin Infect Dis 1998:27:1117-29
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Effect of Corticosteroids on Antibiotic and
Bacterial Clearance in CSF

Organism Agent v Concent. + Clearance
E. Coli Gentamicin Yes No
h PRSP Vancomycin 20 mg Yes Yes
h PRSP Vancomycin 40 mg Yes No
PSSP Ampicillin Yes No
PSSP Ceftriaxone Yes No
ICRSP Ceftriaxone No Yes
h PRSP Trovafloxacin No No
h PRSP Rifampin No No
PRSP=Pen R S. penumoniae h=highly
CRSP= Cephalosp R S. pneumoniae i=intermediate

Leitson | et al CID 1998:27:1117-29



Clinical Experience with other Antibiotics

Drug

Control Drug

Efficacy

Safety

Meropenem??
Cefepime?
Cefepime*
Trovafloxacin®

+/- Vancomycin

1: AACh, 1995; 39:1140-46

2: PIDJ, 1999; 18:587-90

Cefotaxime
Cefotaxime
Ceftriaxone
Ceftriaxone

3: AACh, 1996; 39:937-40
4: AACh 1997

Comparable
Comparable
Comparable
Comparable

Comparable
Comparable
Comparable
Comparable

5: PIDJ. 2002; 21:14-22



Therapy of Bacterial Meningitis

Age group Standart Alternative
<12 weks* Cefotaxime Ampicillin +
+ Ampicillin Gentamicin
> 12 weeks to 50 yrs. Cefotaxime Ampicillin +
Ceftriaxone Cloramphenicol
Penicillin **
> 50 years* Cefotaxime -
. Ampicillin
+ Ampicillin

* Concern of L. monocytones and GBS
** For susceptible S. penumoniae and N meningitides






