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DESCRIPTION

Meningitis is a severe and potentially life-threatening condition
characterized by inflammation of the protective membranes
(meninges) surrounding the brain and spinal cord. It can be
caused by various pathogens, including bacteria, viruses, fungi
and parasites, or it can result from non-infectious causes such as
autoimmune diseases or drug reactions. The condition is
classified into several types based on its etiology, with bacterial
and viral meningitis being the most common. Prompt diagnosis
and appropriate therapy are important for reducing morbidity
and mortality associated with this disease.

Etiology and pathogenesis

The causes of meningitis can be divided into infectious and non-
infectious. The most common forms are bacterial and viral, with
bacterial meningitis being more severe and viral typically having
a more benign course. The bacteria commonly responsible for
bacterial meningitis include Neisseria meningitidis, Streptococcus
pneumoniae, Haemophilus influenzae and Listeria monocytogenes.
These pathogens invade the bloodstream and cross the blood-
brain barrier, leading to inflammation.

Viral meningitis, often less severe, is commonly caused by
enteroviruses, herpes simplex virus and arboviruses. Non-
infectious meningitis can result from autoimmune diseases,
cancer, or medications. The pathogenesis of meningitis involves
the invasion of pathogens into the Cerebrospinal Fluid (CSF),
followed by the host's inflammatory response, which contributes
to the symptoms such as fever, headache, neck stiffness and
altered consciousness [1-3].

Diagnosis

Early diagnosis is essential to initiating appropriate treatment
improving patient outcomes. The diagnostic process
typically begins with a thorough clinical assessment, followed by
laboratory investigations.

and

Lumbar puncture and CSF analysis: A lumbar puncture is the
foundation of meningitis diagnosis. The cerebrospinal fluid is
analyzed for cell count, glucose, protein levels and the presence
of organisms. Bacterial meningitis often presents with elevated
white blood cell count (mainly neutrophils), low glucose and
elevated protein in the CSF. Viral meningitis usually shows a
more moderate elevation in white blood cells (lymphocytes),
normal glucose and mildly elevated protein levels.

Gram stain and culture: In bacterial meningitis, Gram staining
of the CSF can reveal the presence of bacteria, providing
immediate diagnostic information. Cultures of the CSF and
blood can help identify the specific bacterial pathogen
responsible, guiding targeted antibiotic therapy.

Polymerase Chain Reaction (PCR): PCR is an advanced
technique used to detect the genetic material of viruses and
bacteria in the CSF, particularly in cases of viral meningitis or
when gram staining and culture results are negative.

Imaging studies: In cases where the clinical presentation is
unclear or there are concerns about raised intracranial pressure,
neuroimaging such as Computed Tomography (CT) or Magnetic
Resonance Imaging (MRI) may be used
complications like abscesses or hydrocephalus.

to assess for

Therapy

The treatment of meningitis varies depending on the underlying
cause. Prompt initiation of appropriate therapy is essential to
reduce complications and improve survival.

Bacterial meningitis: Bacterial is a medical
that antibiotic treatment.
Empirical broad-spectrum antibiotics are typically administered

while awaiting culture results. Common regimens include third-

meningitis

emergency requires immediate

generation cephalosporins (e.g., ceftriaxone or cefotaxime),
vancomycin (for resistant strains of Streptococcus pneumoniae) and
ampicillin (for Listeria coverage in older adults). Once the
causative organism is identified, antibiotics can be tailored to the
specific pathogen. Adjunctive corticosteroid therapy, particularly
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dexamethasone, may be used to reduce inflammation and
prevent complications like hearing loss [4-6].

Viral meningitis: In cases of viral meningitis, treatment is
usually supportive, as many cases are selflimiting. Antiviral
therapy, such as acyclovir, may be indicated in patients with
herpes simplex virus meningitis. Supportive care includes
hydration, pain control and antipyretics. Most patients recover
without significant long-term effects.

Fungal and parasitic meningitis: Fungal meningitis, such as that
caused by Cryptococcus neoformans, is treated with antifungal
agents like amphotericin B and flucytosine. Parasitic meningitis,
although rare, requires specific antiparasitic therapy. Both types
often occur in immunocompromised individuals, such as those

with HIV/AIDS and have a more severe prognosis [7,8].

Non-infectious meningitis: The treatment for non-infectious
causes of meningitis, such as autoimmune diseases or drug
addressing the underlying
other immunosuppressive

reactions, involves condition.

Corticosteroids  or agents are

commonly used.

Prevention

Vaccination plays a critical role in preventing certain types of
meningitis. Vaccines against Neisseria meningitidis, Haemophilus
influenzae type b and Streptococcus pnewmoniae have significantly
reduced the incidence of bacterial meningitis in many parts of
the world. Prophylactic antibiotics may also be administered to
close contacts of individuals with meningococcal meningitis to
reduce the risk of transmission [9,10].

CONCLUSION

Meningitis is a serious condition that requires prompt diagnosis
and appropriate therapy to reduce the risk of complications and
death. Advances in diagnostic techniques, such as PCR and the
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availability of effective vaccines have greatly improved the
management and prevention of meningitis. However, early
recognition of symptoms and timely intervention remain key to
improving outcomes, especially in bacterial meningitis. Compre-
hensive strategies including vaccination, rapid diagnosis, and
evidence-based treatment protocols are essential to controlling this
potentially fatal disease.
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