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 Meningitis is inflammation of the meninges covering the brain and spinal cord.
 Most often, bacteria or viruses are the causative agent, but fungi or parasites 

can also cause meningitis.
 Viral meningitis is more common and generally has a milder course.
 Bacterial meningitis is often more severe and can cause long-term 

complications or death.

MENINGITIS  
Definition
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 Stiff neck 

 Kernig's sign positivity

 Brudzinski's sign positivity

 Bulging fontanelle

 Decreased level of consciousness

 Convulsive status epilepticus

Kernig's signBrudzinski's sign Stiff neck

MENINGITIS AND ENCEPHALITIS 
Symptoms and Signs
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 Consider meningococcal disease in any child with fever and a non-blanching rash, particularly 

if any of the following features are present:

 An ill-looking child

 Lesions larger than 2 mm in diameter (purpura)

 A capillary refill time of 3 seconds or longer

Meningococcal rash
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 The diagnosis of meningitis is made by CSF examination 
obtained by lumbar puncture (spinal tap).
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Diagnosis
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MENINGITIS AND ENCEPHALITIS 
CSF Findings
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Dexamethasone

General 
Management

Antibiotic
Treatment

BACTERIAL MENINGITIS 
Treatment
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1. Empirical (initial) antibiotic treatment

2. Agent-specific treatment

BACTERIAL MENINGITIS 
Antibiotic Treatment
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1. Considering etiologic agents by age group

2. Considering the regional antibiotic resistance of the 
predicted agent

BACTERIAL MENINGITIS 
General Principles in Empirical Treatment
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Group B streptococci
Listeria monocytogenes
Escherichia coli
Klebsiella pneumoniae
Enteroccus spp.

Streptococcus pneumoniae
Neisseria meningitidis
Haemophilus influenzae b

Norfloksasin
Siprofloksasin
Enoksasin
Fleroksasin
Lomefloksasin
Ofloksasin
Levofloksasin
Rufloksasin

Sparfloksasin
Tosufloksasin
Gatifloksasin 
Pazufloksasin
Grepafloksasin

0-3 Months Streptococcus pneumoniae
Neisseria meningitides
Haemophilus influenzae b

3 Mo-5 Years Streptococcus pneumoniae
Neisseria meningitidis

> 5 Years Staphylococcus aureus
Salmonella spp.
Brucella spp.
M. tuberculosis

Others

BACTERIAL MENINGITIS 
Agents
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BACTERIAL MENINGITIS 
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Long duration of symptoms negatively affects disease prognosis.

Delay in CSF sterilization negatively affects disease prognosis.

Antibiotic treatment should be started as soon as possible!

BACTERIAL MENINGITIS 
The Importance of Early Diagnosis and Treatment
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SUSPECTED BACTERIAL MENINGITIS

Focal neurological finding
Papilledema
Severe impairment of consciousness (Glasgow <10)
Immunodeficiency
Delay in performing diagnostic LP

Start antibiotics and dexamethasoneStart antibiotics and dexamethasone

Are CSF findings compatible with bacterial 
meningitis?

Continue the treatment

Yes

No

No

Yes

Yes

Is there any sign of elevated intracranial 
pressure on CT?

Perform lumbar puncture

Take a blood culture
Take a blood culture
Perform lumbar puncture
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ANTIBIOTIC 0-7 DAYS 8-28 DAYS > 28 DAYS

Ampicillin 150 (3) 200 (3-4) 300 (4)

Cefotaxime 100-150 (2-3) 150-200 (3-4) 225-300 (3-4)

Ceftriaxone - - 100 (1-2)

Chloramphenicol 25 (1) 25-50 (1-2) 75-100 (4)

Vancomycin 20-30 (2-3) 30-45 (3-4) 60 (4)

Rifampin - 10-20 (2) 10-20 (1-2)

Penicillin G 150 000 U (2-3) 200 000 U (3-4) 300 000 U (4-6)

Meropenem - - 120 (3)

Cefepime - - 150 (3)

Amikacin 15-20 (2) 30 (3) 20-30 (3)

TOTAL DAILY DOSE mg/kg (number of doses)

BACTERIAL MENINGITIS 
Antibiotic Dosage
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Ampicillin + Aminoglycoside

Ampirik tedavide gram boyamasına göre değişiklik yapılabilir

Deksametazon 6 haftadan küçük yaşta kullanılmaz

1

2 Ampicillin + Cefotaxime/Ceftriaxone

BACTERIAL MENINGITIS 
Antibiotic Treatment at 0-3 Months
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Penicillin and cephalosporin resistance is a concern.

Resistance Breakpoints According to MIC

SUSCEPTIBLE RESISTANT

Penicillin ≤0.06 g/mL

Cephalosporin ≤0.5 g/mL

BACTERIAL MENINGITIS 
Antibiotic Susceptibility: S. pneumoniae
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BACTERIAL MENINGITIS 
Vancomycin or Rifampicin Treatment
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Buckingham SC, et al.
Early vancomycin therapy and adverse outcome 
in children with pneumococcal meningitis
Pediatrics 2006; 117: 1688-1694

Vancomycin increases treatment effectiveness in cephalosporin-resistant 
pneumococcal meningitis.

Hearing loss is more common in those given early vancomycin!

Vancomycin should be given at least 2 hours after cephalosporin.

BACTERIAL MENINGITIS 
Vancomycin or Rifampisin Treatment
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BACTERIAL MENINGITIS 
Antibiotic Treatment
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GRAM STAINING

Suspected Bacterial Meningitis

Lumbar Puncture

Ceftriaxone/Cefotaxime + Dexamethasone

Gram (+) diplococci
Cephalosporin + Vancomycin
Dexamethasone

Undetected
Cephalosporin + Vancomycin
Dexamethasone

Gram (-) cocobacilli
Cephalosporin
Dexamethasone

Gram (-) diplococci
Cephalosporin
Dexamethasone STOP

BACTERIAL MENINGITIS 
Treatment in Children ≥ 3 Months of Age
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Undetected

Cephalosporin + Vancomycin

Dexamethasone

H. influenzae

Cephalosporin
Vancomycin STOP

Dexamethasone

N. meningitidis

Penicillin
Ampicillin
Cephalosporin

Vancomycin STOP

Dexamethasone STOP

CSF CULTURE/PCR

GRAM STAINING

Suspected Bacterial Meningitis

Lumbar Puncture

Ceftriaxone/Cefotaxime + Dexamethasone

S. pneumoniae
Penicillin susceptible
Penicillin/Cephalosporin
Vancomycin STOP
Penicillin resistant
CS S: Cephalosporin
CS I/R: CS +Vancomycin
Rifampin in special cases
Dexamethasone

BACTERIAL MENINGITIS 
Treatment in Children ≥ 3 Months of Age
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CSF CULTURE/PCR

GRAM STAINING

Suspected Bacterial Meningitis

Lumbar Puncture

Ceftriaxone/Cefotaxime + Dexamethasone

S. pneumoniae
Penicillin susceptible MIC ≤0.06 µg/mL
Penicillin/Cephalosporin
Vancomycin STOP

Dexamethasone

BACTERIAL MENINGITIS 
Treatment in Children ≥ 3 Months of Age

S. pneumoniae
Penicillin resistant MIC >0.06 µg/mL
Cephalosporin S MIC ≤0.5 µg/mL: Cephalosporin Vancomycin STOP
Cephalosporin I [MIC = 1 µg/mL] or R [MIC ≥2 µg/mL]: Cephalosporin + Vancomycin
Rifampin in special cases

Dexamethasone
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Rifampin may be added to the regimen (if the isolate is susceptible) in the following settings:

 If the isolate has a high MIC for cephalosporins (≥4 µg/mL)

 If the patient appears to be failing vancomycin

 If repeat cerebrospinal fluid culture is not sterile

 If the patient was treated with dexamethasone

Ceftriaxone/Cefotaxime + Vancomycin + Rifampin

BACTERIAL MENINGITIS 
Agent-Specific Treatment: S. pneumoniae

Vancomycin Should not be used as monotherapy!
Rifampin Should not be used as monotherapy!
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 Patients who have a poor clinical response despite 24 to 36 hours of appropriate antibiotic

 Patients with cephalosporin-resistant S. pneumoniae meningitis

 Patients with high bacterial burden in CSF

 Patients with S. pneumoniae meningitis who were treated with dexamethasone

 Penicillin/cephalosporin resistant S. pneumoniae meningitis

 Gram-negative bacillary meningitis

 Persistent or recurrent fever

LP should be considered to check whether the pathogen has been eradicated

REPEAT LUMBAR PUNCTURE 

BACTERIAL MENINGITIS 
Monitoring the Effectiveness of Treatment
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 CSF cultures from the repeat LP grow a pathogenic organism

 CSF examination shows >30% neutrophils

 CSF examination shows CSF glucose of <20 mg/dL (or <20% of the blood glucose level)

Reexamination of the CSF in these settings informs decisions about extending 
duration of therapy and/or changing the antibiotic regimen

REPEAT LUMBAR PUNCTURE 

BACTERIAL MENINGITIS 
Monitoring the Effectiveness of Treatment

www.erginciftci.com



N. meningitidis : 7 days

H. influenzae type b : 7-10 days

S. pneumoniae : 10-14 days

S. agalactiae (GBS) : 14-21 days

S. aureus (including MRSA) : At least 14 days

L. monocytogenes : At least 21 days

Gram-negative bacillary : At least 21 days or 2 weeks after first negative

culture (whichever is longer)

BACTERIAL MENINGITIS 
Duration of Antibiotic Treatment
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It is not necessary to perform a lumbar puncture check at the end of
treatment in uncomplicated S. pneumoniae, H. influenzae type b, and N.
meningitidis meningitis.

Lumbar puncture should be repeated at the end of treatment:
Newborns
Gram-negative bacillary meningitis
Patients who did not respond to the treatment after 48-72 hours

Criteria for discontinuation of treatment:
CSF glucose returns to normal
Absence of polymorphonuclear leukocytes in CSF
No growth in CSF culture

BACTERIAL MENINGITIS 
Discontinuation of Antibiotic Treatment
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BACTERIAL MENINGITIS 
Alternative Therapies
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General 
Management

Antibiotic
Treatment

BACTERIAL MENINGITIS 
Treatment

Dexamethasone
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Benefits
a. Reduce hearing loss
b. Reduce other neurological sequelae
c. Reduce mortality

Harms
a. May reduce antibiotic penetration into CSF
b. It can create a false sense of well-being and make 

clinical evaluation difficult.

Given before or simultaneously with antibiotics
It can be started within the first 4 hours after antibiotic treatment

DOSAGE
0.15 mg/kg/dose, 4 times a days, 2 or 4 days

BACTERIAL MENINGITIS 
Dexamethasone
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Undetected

Cephalosporin + Vancomycin

Dexamethasone

H. influenzae

Cephalosporin
Vancomycin STOP

Dexamethasone

N. meningitidis

Penicillin
Ampicillin
Cephalosporin

Vancomycin STOP

Dexamethasone STOP

CSF CULTURE/PCR

GRAM STAINING

Suspected Bacterial Meningitis

Lumbar Puncture

Ceftriaxone/Cefotaxime + Dexamethasone

S. pneumoniae
Penicillin susceptible
Penicillin/Cephalosporin
Vancomycin STOP
Penicillin resistant
CS S: Cephalosporin
CS I/R: CS +Vancomycin
Rifampin in special cases
Dexamethasone

BACTERIAL MENINGITIS 
Treatment in Children ≥ 3 Months of Age
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Dexamethasone

Antibiotic
Treatment

BACTERIAL MENINGITIS 
Treatment

General 
Management
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You see the CSF gram stain of a 5-month-old child diagnosed with 
meningitis. 

Which one is suitable for empirical treatment?

QUESTION: WHAT HAVE WE LEARNT?

A. Ceftriaxone
B. Ceftriaxone+Vancomycin
C. Ceftriaxone+Vancomycin+Rifampin
D. Ceftriaxone+Dexamethasone
E. Ceftriaxone+Vancomycin+Dexamethasone
F. Ceftriaxone+Vancomycin+Rifampin+Dexamethasone
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GRAM STAINING

Suspected Bacterial Meningitis

Lumbar Puncture

Ceftriaxone/Cefotaxime + Dexamethasone

Gram (+) diplococci
Cephalosporin + Vancomycin
Dexamethasone

Undetected
Cephalosporin + Vancomycin
Dexamethasone

Gram (-) cocobacilli
Sefalosporin
Dexamethasone

Gram (-) diplococci
Cephalosporin

BACTERIAL MENINGITIS 
Treatment in Children ≥ 3 Months of Age
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