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Aim of guideline

Epidemiology
1. What are the causative microorganisms of community acquired bacterial 

meningitis in specific groups (neonates, children, adults and immunocompromised 
patients)?

Diagnosis
1. What are the clinical characteristics of community-acquired bacterial meningitis, 

and what is their diagnostic accuracy?
2. What is the diagnostic accuracy of algorithms in the distinction between bacterial 

and viral meningitis?
3. Can we use clinical characteristics to predict the absence of intracranial 

abnormalities associated with increased risk of lumbar puncture? 
a) If lumbar puncture is delayed, should we start treatment?



Treatment

1. What is the optimal type, duration and method of administration of antibiotic 
treatment when started empirically, after the pathogen has been identified or in 
culture-negative patients? 

a) Does the addition of vancomycin or rifampicin to a third generation cephalosporin improve 
outcome in pneumococcal meningitis patients in the setting of a high resistance rate of 
pneumococci? 

2. Does dexamethasone have a beneficial effect on death, functional outcome and 
hearing loss in adults and children with bacterial meningitis? 

a) Up to what point in time is treatment with dexamethasone indicated if antibiotics are already 
provided? 

b) Should dexamethasone be stopped if pathogens other than S. pneumoniae are identified? 

3. Do glycerol, mannitol, acetaminophen/paracetamol, hypothermia, antiepileptic drugs 
or hypertonic saline have a beneficial effect on death, functional outcome and hearing 
loss in adults and children with bacterial meningitis? 

4. Does the use of prophylactic treatment of household contacts decrease carriage or 
secondary cases? 

a) Is vaccination indicated after community-acquired (pneumococcal) meningitis? 

5. What complications occur during community-acquired bacterial meningitis, what 
ancillary investigations are warranted when complications occur and how should they 
be treated?



Follow-up

1. What follow-up of community-acquired bacterial meningitis 
patients should be provided (e.g. testing for hearing loss, 
neuropsychologic evaluation)?
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Epidemiology of community-acquired bacterial 
meningitis in Europe

Most common causative pathogens in adults are 
Streptococcus pneumoniae and Neisseria meningitidis. 
Another important causative microorganism in adults is 
Listeria monocytogenes.
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What are the clinical characteristics of community-
acquired bacterial meningitis, and what is their 
diagnostic accuracy?



Conclusion

• The most common clinical characteristics of bacterial meningitis are 
fever, headache, neck stiffness and altered mental status but these 
characteristics can be absent. (Level 2)

• The sensitivity and negative predictive value of Kernig and Brudzinski 
sign is low in the diagnosis of meningitis and therefore do not 
contribute to the diagnosis of bacterial meningitis. (Level 2)

Recommendation

• In adults with bacterial meningitis classic clinical characteristics may 
be absent and therefore bacterial meningitis should not be ruled out 
solely on the absence of classic symptoms. (Grade A)



What is the diagnostic accuracy of algorithms in the 
distinction between bacterial and viral meningitis?



Conclusion

• None of the published diagnostic algorithms was 100% sensitive upon 
validation in an independent cohort, indicating that bacterial 
meningitis patients will potentially be missed when any of the 
algorithms are used (Level 2)

Recommendation

• Use of diagnostic algorithms may be helpful to guide management in 
individual patients with suspected acute bacterial meningitis, but 
clinical judgement is key when considering whether to start empiric 
antibiotic and adjunctive therapy (Grade C)



Diagnostic accuracy of laboratory techniques 
in bacterial meningitis
Conclusion

• It has been shown that in both children and adults, classic 
characteristics (elevated protein levels, lowered glucose levels, CSF 
pleocytosis) of bacterial meningitis are present in 90% of patients. A 
completely normal CSF occurs but is very rare. (Level 2)

• CSF culture is positive in 60–90% of bacterial meningitis patients 
depending on the definition of bacterial meningitis. Pretreatment 
with antibiotics decreases the yield of CSF culture by 10–20%. (Level 2)

• CSF Gram stain has an excellent specificity and varying sensitivity, 
depending on the microorganism. The yield decreases slightly if the 
patient has been treated with antibiotics before lumbar puncture is 
performed. (Level 2)



Conclusion (continue)

• Latex agglutination testing has little incremental value in the diagnosis 
of bacterial meningitis. (Level 2)

• In patients with a negative CSF culture and CSF Gram stain, PCR has 
additive value in the identification of the pathogen. (Level 2)

• It is unclear whether immunochromatographic antigen testing has 
incremental value in the diagnosis of bacterial meningitis. (Level 2)

• In children with meningitis, elevated CRP and pro-calcitonin levels in 
blood are associated with bacterial infections. The diagnosis of bacterial 
meningitis can, however, not be made with these tests(Level 2)

• In adults and children with bacterial meningitis, blood cultures are 
useful to isolate the causative microorganism. The yield of blood 
cultures decreases if the patient is pretreated with antibiotics. (Level 2)



Recommendation
• In patients with suspected bacterial meningitis, it is strongly recommended 

to determine CSF leukocyte count, protein and glucose concentration, and
to perform CSF culture and Gram stain. (Grade A)

• In patients with negative CSF cultures, the causative microorganisms can 
be identified by PCR and potentially by immunochromatographic antigen 
testing. (Grade A)

• In patients with suspected bacterial meningitis, it is strongly recommended 
to perform blood cultures before the first dose of antibiotics is 
administered. (Grade A)



Can we use clinical characteristics to predict the 
absence of intracranial abnormalities associated 
with increased risk of lumbar puncture?

Conclusions

• The risk of cerebral herniation after lumbar puncture in patients with 
suspected bacterial meningitis is increased compared to normal 
individuals. (Level 2)

• Clinical characteristics can be used to identify patients with an 
increased risk for space-occupying lesions associated with increased 
risk of cerebral herniation due to lumbar puncture. (Level 3)

• A delay in antibiotic treatment administration is associated with poor 
outcome and should therefore be avoided. (Level 2)



Recommendation
• It is strongly recommended to perform cranial imaging before lumbar 

puncture in patients with:  
• Focal neurologic deficits (excluding cranial nerve palsies).  
• New-onset seizures
• Severely altered mental status
• Severely immunocompromised state

In patients lacking these characteristics, cranial imaging before lumbar 
puncture is not recommended.

• It is strongly recommended to start antibiotic therapy as soon as possible 
in acute bacterial meningitis patients. The time period until antibiotics 
are administered should not exceed 1 hour. Whenever lumbar puncture 
is delayed, e.g. due to cranial CT, empiric treatment must be started 
immediately on clinical suspicion, even if the diagnosis has not been 
established.
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What is the optimal type, duration and method of 
administration of antibiotic treatment when started 
empirically, after the pathogen has been identified 
or in culture negative patients?





Conclusion
• The empiric antibiotic treatment in bacterial meningitis patients is 

based on expert opinion and differentiated for demographic/ 
epidemiologic factors (age and rate of reduced antibiotic susceptibility). 
(Level 3)

• The specific antibiotic treatment in bacterial meningitis patients is 
based on antimicrobial susceptibility testing. (Level 3)

• There is insufficient evidence to support a short course of antibiotics in 
children and adults with bacterial meningitis in the European setting. 
(Level 2)

• There is no evidence of superiority of either continuous or bolus 
administration of antibiotics in bacterial meningitis patients. (Level 1)



Recommendation
• The recommended treatment for bacterial meningitis patients in whom 

no pathogen can be cultured should be according to the empiric 
regimen for a minimum duration of 2 weeks. (Grade A)

• The committee does not recommend a short course of antibiotics in 
children and adults with bacterial meningitis. (Grade D)

• Because of a lack of evidence, the committee does not provide a 
recommendation on the use of continuous or bolus administration of 
antibiotics in bacterial meningitis patients. (Grade C)



Does dexamethasone have a beneficial effect on 
death, functional outcome and hearing loss in 
adults and children with bacterial meningitis?
Conclusion

• Corticosteroids significantly reduced hearing loss and neurologic 
sequelae but did not reduce overall mortality. Data support the use of 
corticosteroids in patients with bacterial meningitis beyond the 
neonatal age in countries with a high level of medical care. No 
beneficial effects of adjunctive corticosteroids have been identified in 
studies performed in low-income countries. The use of 
dexamethasone for neonates is currently not recommended. (Level 1)

(The advised dexamethasone regimen in children is 0.15 mg/kg every 6 
hours and in adults 10 mg every 6 hours, both for a duration of 4 days.)



Conclusion (continue)

• In the absence of scientific evidence, the committee has reached 
consensus that when antibiotic treatment has already been started, 
adjunctive dexamethasone treatment can still be started up to 4 hours 
after initiation of antibiotic treatment. (Level 3)

• In the absence of scientific evidence, the guideline committee concludes 
that dexamethasone should be stopped if the patient is discovered not 
to have bacterial meningitis or if the bacterium causing the meningitis is 
a species other than H. influenzae or S. pneumoniae, although some 
experts advise that adjunctive treatment should be continued 
irrespective of the causative bacterium. (Level 3)



Recommendation
• Empiric treatment with dexamethasone is strongly recommended for 

all adults (10 mg qid for 4 days) and children (0.15 mg/kg qid for 4 days) 
with acute bacterial meningitis in the setting of high-income countries. 
(Grade A)

• Treatment with dexamethasone is strongly recommended to be 
initiated with the first dose of antibiotic treatment. (Grade A)

• If intravenous antibiotic treatment has already been started, 
dexamethasone can still be administered up to 4 hours after start of 
the first dose of intravenous antibiotics. (Grade C)

• It is recommended to stop dexamethasone if the patient is discovered 
not to have bacterial meningitis or if the bacterium causing the 
meningitis is a species other than H. influenzae or S. pneumoniae, 
although some experts advise that adjunctive treatment should be 
continued irrespective of the causative bacterium.(Grade B)



Do glycerol, mannitol, acetaminophen/ 
paracetamol, hypothermia, antiepileptic drugs or 
hypertonic saline have a beneficial effect on death, 
functional outcome and hearing loss in adults and 
children with bacterial meningitis?
Conclusion

• The present data do not support the use of glycerol in adults with 
acute bacterial meningitis. Although potential beneficial effect exists 
in children, no recommendation can be made because strong 
evidence is not available. (Level 1)

• Therapeutic hypothermia is associated with a higher mortality rate in 
bacterial meningitis patients. (Level 1)



Conclusion (continue)

• Paracetamol (acetaminophen) use in bacterial meningitis patients did 
not improve outcome.(Level 1)

• Use of mannitol, antiepileptic drugs and hypertonic saline needs further 
evaluation to make conclusive recommendations on its routine use in 
bacterial meningitis patients.(Level 3)

• Use of intracranial pressure/cerebral perfusion pressure monitoring and 
treatment needs further evaluation to make a conclusive 
recommendation on its use in bacterial meningitis patients. .(Level 2)



Recommendation
• Routine adjuvant therapy with mannitol, acetaminophen, antiepileptic 

drugs or hypertonic saline is not recommended. Hypothermia and 
glycerol are contraindicated in bacterial meningitis.(Grade D)

• Use of intracranial pressure/cerebral perfusion pressure monitoring 
and treatment can be life-saving in selected patients but cannot be 
recommended as routine management because solid evidence is 
lacking and harm may occur. (Grade C)

• Adjuvant therapy with immunoglobulins, heparin and activated protein 
C is not recommended. (Grade D)



Does the use of prophylactic treatment of 
household contacts decrease carriage or secondary 
cases?
Conclusion

• Prophylactic antibiotic treatment 
of household contacts of 
meningococcal meningitis 
patients prevents secondary 
cases and eradicates 
meningococcal carriage. (Level 1)
• The risk of meningococcal disease 

is increased 400–800-fold in 
individuals in close contact with 
meningococcal disease



Conclusion (continue)

• Based on the recurrence risk of 1–5% of pneumococcal meningitis, the 
committee sees substantial benefits in vaccination with pneumococcal 
vaccines after an episode of pneumococcal meningitis.  

• Vaccination with pneumococcal vaccines is deemed beneficial in 
bacterial meningitis patients with CSF leakage to reduce recurrences.

• Vaccination with H. influenzae type b and a meningococcal vaccine 
(either serogroup C, serogroup B or quadrivalent A/C/Y/W135, 
depending on local epidemiology) can be considered in bacterial 
meningitis patients with CSF leakage.(Level 3)



Recommendation
• It is strongly recommended to treat household contacts and other 

close contacts of meningococcal meningitis patients with antibiotic 
prophylaxis consisting of ceftriaxone, ciprofloxacin or rifampicin.(Grade 
A)

• It is recommended to vaccinate with pneumococcal vaccine patients 
after an episode of pneumococcal meningitis and persons with CSF 
leakage along with the reconstruction of the dural barrier. Additional 
vaccination with H. influenzae type b and N. meningitidis vaccine can 
be considered in patients with CSF leakage. (Grade B)



What complications occur during community-
acquired bacterial meningitis, what ancillary 
investigations are warranted when complications 
occur and how should they be treated?



Conclusion
• Neurologic and systemic complications occur in a large proportion of 

children and adults with bacterial meningitis. In patients with neurologic 
deterioration, cranial imaging (MRI or CT) is often indicated, and 
repeated lumbar puncture and EEG may be indicated in selected cases. 
(Level 2)  

• Bacterial meningitis complicated by hydrocephalus, subdural empyema 
and brain abscess may require neurosurgical intervention.(Level 3)



Recommendation
• As neurologic and systemic complications frequently occur during 

bacterial meningitis, physicians should be alert for recognition of these 
complications, perform ancillary investigations upon deterioration and 
initiate specific treatment when required.(Grade A)



What follow-up of community-acquired bacterial 
meningitis patients should be provided (e.g. testing 
for hearing loss, neuropsychological evaluation)?

Conclusion

• Sequelae occur in a substantial proportion of children and adults with 
bacterial meningitis and most frequently consist of hearing loss, 
neuropsychologic defects and focal neurologic deficits. (Level 2) 

• Hearing loss needs to be detected early during the disease course to 
facilitate effective cochlear implantation in the case of severe hearing 
loss. (Level 2) 



Recommendation
• In children with bacterial meningitis, testing for hearing loss should be 

performed during admission (otoacoustic emission). In adults with 
bacterial meningitis, testing for hearing loss should be performed 
during admission. In the case of hearing loss, patients should be 
referred to an ear–nose–throat specialist in a medical centre
performing cochlear implants.(Grade A)

• Routine neuropsychologic examination is not recommended. If 
cognitive defects occur, neuropsychologic examination should be 
performed, and referral to a (neuro)psychologist/rehabilitation 
physician may be indicated. .(Grade B)



Take home massage

1.Common Pathogens for Community-Acquired Bacterial Meningitis in Europe:
• Streptococcus pneumoniae ,Neisseria meningitidis , Listeria monocytogenes

2.Pre-treatment Considerations:
• Conduct blood cultures before initiating antibiotic therapy.

3.Initial Antibiotic Treatment Approach:
• Use Dexamethasone in conjunction with initial antibiotics.
• Discontinue Dexamethasone if H. influenzae or S. pneumoniae is not the identified pathogen.

4.Vaccination Recommendations:
• Pneumococcal vaccines are beneficial for bacterial meningitis patients with CSF leakage.
• Consider vaccination: H. influenzae type b; Meningococcal vaccine (serogroup C, serogroup B, 

or quadrivalent A/C/Y/W135, depending on local epidemiology.

5. Monitor neurologic and systemic complications 
• Perform testing for hearing loss during admission.
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