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ABSTRACT

-

: bacterial meningitis, antimicrobial therapy, antibiotic-resistant

INTRODUCTION

Bacterial meningitis and encephalitis are the acute 

significant predominance of neutrophiles, increase of 

protein concentration and decrease of glucose level (1). 

-

the West Europe and the United States. However, in the 

amounted to 0.5, 0.45 and 0.03 for N. menigitidis, S. 

pneumoniae and H. influenzae, respectively (3). The 

prognosis is also serious and is dependent on etiological 

agent, patient’s age, coexisting diseases and the quick-

ness of introducing appropriate treatment (4).  The treat-

ment effectiveness depends not only on early diagnosis 

account the serious course of the disease, high mortal-

the disease and on the intensive care unit of  infectious 

diseases (5, 6). 

ANTIBIOTIC TREATMENT OF MENINGITIS

disease is life-threatening, the decision of applying an-

-

cal examination. However, prior to administration of 
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is recommended, especially if invasive meningococcal 

deteriorates the prognosis. According to the Danish 

treatment is negative test result of CSF culture (9). 

during its collecting have negative effects on test result. 

storage of collected CSF samples in the temperature of 
0C and collecting the material to proper, heated 

the CSF diagnostics. The successive factor delaying 

the implementation of targeted therapy is the wait-

ing time for test result which includes isolation time, 

identification of etiological agent and determination of 

of time results in the fact that the physician is forced to 

EMPIRIC ANTIBIOTIC THERAPY

-

-

-

into account: :

patient’s age

environmental epidemiological data 

coexisting diseases - alcoholism, cancers, immuno-

community and health-care acquired infection – 

-

cocci resistant to penicillin and III cephalosporin, 

increase of prevalence of N. meningitidis resistant 

to penicillin and multiresistance of  Gram-negative 

neurosurgical procedures, the presence of ventricular 

 Staphylococcus 

increase, including methicillin-resistant 

-

mine the suspected etiological agent and the selection of 

administer one drug covering with its spectrum all sus-

the risk of drug side-effects occurrence (11). 

-

III. Serologic and molecular examination of CSF en-

ANTIMICROBIAL DRUGS IN CNS 

INFECTIONS

-

therapy, immediately after collecting the material to 

the knowledge on drug properties regarding the trans-

The factors which have an effect on transmission of a 

effectiveness are as follows: 

-

peutic agent – more effective transmission ensure:  

in lipids, low ionization in physiological pH

inflammation intensification – the higher inflam-

-

arachnoid cavity

-

tive effects have: high protein concentration, high 
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-

ties 

doses and continuing of such dosage scheme in the 

course of treatment 

intravenous route of administration  (15) 

In special clinical situations, the intraspinal and 

intraventicular routes of drug administration may 

-

Staphylococcus 

aureus

In the intraspinal or intraventicular treatment, the most 

frequently used are vancomycin, aminoglycosides or 

colistin. The daily dose for the adult in intraventicular 

amikacin, gentamicin, vancomycin and  colistin  (11, 

-

peutic agents which are well-known since many years 

-

-

achieve significantly higher concentration compared 

to MIC for the majority of pathogens causing menin-

the therapeutic concentration in CSF is achieved with 

dosage of 4 - 6 times a day. Nowadays, penicillin is 

empiric therapy, which results from the increasing 

affect the choice of treatment.

Patient’s age 

to 1 month old
S.agalactiae; E.coli; L.monocytogenes

ampicilin + cefotaxime

or

ampicilin + aminoglicosyde

1 month  - 5 y.o.
N.meningitidis; S.pneumoniae; 

ceftriaxone + vankomycin

Children from 5 y.o. and  

adults  to 50 y.o.
N.meningitidis; S.pneumoniae ceftriaxone + vankomycin

S.pneumoniae; N.meningitidis; 

L. monocytogenes
ampicilin + ceftriaxone + vankomycin

L.monocytogenes; 
ampicilin + ceftriaxone + vankomycin

S.pneumoniae; S.aureus

P.aeruginosa

cefepime + vankomycin

or

meropenem + vankomycin

Infection of ventriculo-peritoneal valve

S.aureus

Staphylococcus

cefepime + vankomycin

or

meropenem + vankomycin

Nosocomial infection
methicillin resistant staphylococci

meropenem + vankomycin

Allergy to penicilin

S.pneumoniae; N.meningitidis; 

L.monocytogenes

meropenem + vankomycin

or

co-trimoxazole or meropenem

Results of Gram staining 

Cocci (diplococcii) 

Gram-negative
N.meningitidis ceftriaxone or cefotaxime

Cocci (diplococcii) 

Gram-positive
S.pneumoniae ceftriaxone + vankomycin

Gram-positive
L.monocytogenes ampicilin + aminoglicosyde

Gram-negative
cefepime + aminoglicosyde
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resistance to this drug, especially in pneumococci 

(16). The indications too use penicilin G are as follows 

group B streptococci and Listeria monocytogenes, of 

confirmed sensitiveness to this drug. 

Ampicilin – in CSF achieves approximately 15% 

infections of Listeria monocytogenes 

Cephalosporins of 3rd generation – due to the 

extended spectrum of activity in relation to Gram-

-

otics in the empiric therapy. Among the numerous 

cephalosporins of 3rd generation, the usage of 

ceftriaxone or cefotaxime is recommended (19). 

-

rial meningitis in children as it is characterized 

(15). The lack of improvement after introducing 

of ceftriaxone or cefotaxime may indicate the 

-

L.monocytogenes, Staphyloc-

cocus spp. or Enterococcus spp. and pneumo-

cephalosporins of 3rd generation in relation to the 

Haemophilus influenzae and 

Neisseria meningitidis. In the case of confirmed 

meningitis of Pseudomonas aeruginosa etiology, 

Cephalosporins of 4th generation – cefepime is 

-

ity as the cephalosporins of 3rd generation and 

targeted therapy of meningitis of H.influenzae or 

P.aerugionosa etiology. Is is transmitted well via 

meropenem is recommended as the usage of imi-

-

ally it has an effect on the majority of pathogens 

group, the only used medicine in the treatment of 

-

justified with the strong epidemiological rationale, 

i.e. known risk factors indicating the infection of 

Staphylococcus

Penicilin G intravenous 4 x 6 mln units

Ampicilin intravenous 6 x 50 mg/kg 

Ceftriaxone intravenous 1 x 100 mg/kg 

Cefotaksime intravenous 4 x 3 g 4 x 50 mg/kg 

Ceftazidime intravenous 3 x 50 mg/kg 

Cefepime intravenous 3 x 50 mg/kg 

Meropenem intravenous 3 x 40 mg/kg 

Aztreonam intravenous 3 x 50 mg/kg 

Amikacin intravenous 3 x 5 mg/kg 3 x 5 mg/kg 

Amikacin intraspinal

Gentamicin intravenous

Vankomycin intravenous 4 x 15 mg/kg 

Vankomycin intraspinal

intravenous -

intravenous 1 x 0,4 g -

Linezolid intravenous

Metronidazole intravenous 3 x 0,5 g 3 x 10 mg/kg 

Rifampicin intravenous 1 x 0,6 g

Colistin intraspinal -

Co-trimoxazole intravenous
4 x 5 mg/kg 

(calculation for trimethoprim)

4 x 5mg/kg

(calculation for trimethoprim)
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strains or pneumococci resistant to penicillin and 

cephalosporins. Due to the fact that vancomycin 

-

tion, they are not recommended in empiric therapy 

the drug of choice. It penetrates well to the CSF and 

achieves approximately 50% of concentration in 

positive cocci, including S. pneumoniae resistant to 

-

It results from the fact that they poorly penetrate 

-

propriate concentration in CSF, it is necessary to ap-

ply large doses, which raises the risk of side-effects 

employed in the targeted therapy and together with 

-

case of S. pneumoniae

added to  vancomycin as the synergistic activity is 

Sulfonamides – co-trimoxazole achieves  in CSF 

approximately 40-50% concentration in serum and 

is used as a second-line drug in the targeted therapy 

Derivatives of  nitroimidazole – metronidazole in 

CSF achieves the concentration similar to the one 

-

strate activity in relation to multiresistant strains of 

S. pneumoniae, enterococci resistant to vancomycin 

and  Staphylococcus resistant to methicillin and van-

comycin. Linezolid in CSF achieves approximately 

Staphylococ-

cus strains of decreased sensitiveness or resistant to 

vancomycin (VISA / VRSA) or enterococci resistant 

S. pneumoniae

resistant  to penicylin  penicilin G

decreased  sensitivity to penicilin ceftriaxone or cefotaksime

resistant to penicilin (PRSP)
ceftriaxone or cefotaksime + 

vancomicin

N. meningitidis

sensitive to penicilin penicylina G ceftriaxone or cefotaksime

decreased  sensitivity to penicilin ceftriaxone or cefotaksime

ampicilin
aztreonam

ceftriaxone or cefotaksime

S. aureus

staphylococii koagulaso-negative

methicillin resistant (MRSA / MRCNS) vancomicin

vancomicin (VISA / VRSA)
linezolid

therapy

Enterococcus spp

resistant to vancomicin (VRE)
linezolid

meropenem 
aminoglicosydes

meropenem

colistin
aminoglicosydes

colistin
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-

macokinetic and  pharmadynamic properties are: macro-

lides, lincosamides, tetracyclines, tigecycline, ketolides 

in the intraventicular therapy in the case of infections 

-

always verified after identification of etiological agent 

-

gram results. The phenomenon of increasing resistance 

meningitis treatment. The therapeutic options for pos-

THE PERIOD OF ANTIBIOTIC THERAPY 

APPLICATION 

-

tion constitutes a very important element affecting the 

-

for the next 5 days. Taking into account the isolated 

days for Neisseria meningitidis and Heamophilus influ-

enzae infection, 14 days for Streptococcus pneumoniae, 

Streptococcus agalactiae and Staphylococcus aureus 

Listeria monocytogenes,  Pseudomonas aeruginosa in-

-

includes also the anti-inflammatory drugs, drugs for 

pressure and  supportive care depending on the emerg-

ing complications.  

In the supportive treatment, which is to reduce the 

inflammatory process, the administration of first dose 

(10 mg per every 6 hours). The aim of dexamethasone 

administration is the reduction of inflammation, asso-

-

0, 

temperature, hyperventilation (in the case of respira-

tory equipment usage). The anticonvulsants treatment 

ischemia of CNS, especially the sensitive temporal area, 

and in the case of respiratory failure the oxygen therapy, 

The treatment of water-electrolytes accompanied 

element of therapy as the duration of hyponatremia cor-

relates with neurological complications. It is indispens-

physical therapy and proper nourishment. 
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