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Annotation: Meningitis is an inflammation of the central nervous system, primarily
affecting the membranes (meninges) surrounding the brain and spinal cord. This disease can
be caused by viruses or bacteria. Viral meningitis usually has a mild course and often
resolves on its own, but bacterial meningitis develops rapidly and can lead to serious
complications. Viruses such as enteroviruses, herpes simplex virus (HSV), and rubella virus
can cause meningitis. Bacteria like Neisseria meningitidis, Streptococcus pneumoniae, and
Haemophilus influenzae are responsible for more severe forms of meningitis. Due to the
rapid progression of the disease, quick diagnosis and treatment are crucial. Common
symptoms of meningitis include headache, neck pain, fever, and vomiting. Antibiotics are
used for bacterial meningitis, while pain relievers and fever-reducing medications are used
for viral meningitis. Vaccination and adherence to high hygiene standards are effective
preventive measures against meningitis. This article provides detailed information on the
causative agents, development process, diagnostics, treatment methods, and preventive
measures of meningitis based on medical scientific sources.
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Introduction. Meningitis is an inflammation of the central nervous system, primarily
affecting the membranes (meninges) of the brain and spinal cord. This disease can be caused
by viruses or bacteria, and its development can quickly lead to severe complications. The
clinical classification of meningitis varies based on the causative infection: viral meningitis
and bacterial meningitis. Viral meningitis usually has a mild course and often resolves on its
own, but bacterial meningitis progresses rapidly and can cause serious complications,
including a high likelihood of death [1][2].

The causes of meningitis are diverse, with the most common pathogens being enteroviruses,
meningococcal bacteria (Neisseria meningitidis), pneumococci (Streptococcus pneumoniae),
and other microorganisms. These microbes enter the body through the respiratory tract or
blood, spread to the meninges, and trigger the inflammatory process. Bacterial meningitis
progresses quickly, potentially leading to brain swelling, circulatory disturbances, and
neurological problems. Viral meningitis, on the other hand, typically resolves on its own, but
in some cases, long-term complications and neurological issues may occur [3][4].

The accuracy of diagnosing and treating meningitis depends on early detection. Rapid
treatment of bacterial meningitis is crucial because the disease can progress rapidly.
Therefore, applying correct diagnostic methods, as well as ensuring effective treatment and
preventive measures, is of utmost importance [5][6].

This article analyzes the main causes of meningitis, its clinical symptoms, diagnostics,
treatment methods, and preventive measures. Meningitis caused by viruses and bacteria

MEDICAL SCIENCES. IMPACT FACTOR:7,89

www.academicpublishers.org

w


http://www.academicpublishers.org

INTERNATIO.NAL JOURNAL OF MEDICAL SCIENCES

differs in various mechanisms, and the treatment approaches for each type of meningitis
must be tailored accordingly [7].

Meningitis can be caused by both viruses and bacteria. Each type of infection has its own
specific characteristics, and their development, diagnosis, and treatment methods differ.
CAUSES OF MENINGITIS. Viral Meningitis

Viral meningitis often has a mild course and typically resolves on its own. Viruses such as
enteroviruses, herpes simplex virus (HSV), and rubella viruses can cause meningitis.
Enteroviruses — These are the most common causes of meningitis. Enteroviruses are
typically more active in the summer and fall and are transmitted through respiratory or
foodborne routes. They often occur in children and begin with acute symptoms, but in many
cases, the condition resolves on its own.

Herpes Simplex Virus (HSV) — Both HSV-1 and HSV-2 types of herpes simplex viruses
can lead to meningitis. These viruses usually appear with painful symptoms and can cause
neck pain, headache, and other symptoms. This type of meningitis typically occurs in
immunocompromised patients.

Rubella Viruses — Occasionally, rubella infection and its complications, including
meningitis, can occur. Many of these cases can be prevented through vaccination.

Bacterial Meningitis. Bacterial meningitis is more serious than viral meningitis and
requires prompt treatment. Bacteria such as Neisseria meningitidis, Streptococcus
pneumoniae, Haemophilus influenzae, and Listeria monocytogenes are the primary causative
agents of bacterial meningitis.

Neisseria meningitidis (Meningococcus) — These bacteria are one of the most common
causes of meningitis. Meningococcal bacteria are typically spread through the air and
quickly trigger inflammation. The disease can progress rapidly, so immediate treatment is
essential.

Streptococcus pneumoniae (Pneumococcus) — Streptococcus pneumoniae is a bacterium
commonly found in the respiratory tract that can occasionally lead to meningitis. It is more
common in adults and young children.

Haemophilus influenzae — This bacterium was once a major cause of meningitis, but its
spread has significantly decreased due to vaccination. However, it can still pose a risk to
immunocompromised patients.

Listeria monocytogenes — This bacterium is typically transmitted through contaminated
food and can cause meningitis in people with weakened immune systems. Newborns and
pregnant women are particularly vulnerable to infection from this bacterium.
DEVELOPMENT PROCESS OF MENINGITIS. The development of meningitis
depends on its cause and the body's immune response. The process involves the following
stages

Infection Entry into the Body. Infection typically enters the body through the respiratory
or digestive systems. Bacteria or viruses can be transmitted via the air or through direct
contact. For example, Neisseria meningitidis (meningococcus) spreads through respiratory
droplets.

Spread to the Central Nervous System. Once the infection enters the body, it travels to the
brain and spinal cord membranes (meninges), where it triggers inflammation. Once bacteria
or viruses enter the brain, their inflammation can quickly affect brain functions.
Inflammatory Process. Inflammation affects the meninges and other structures of the brain
and spinal cord. This process leads to symptoms such as pain, dizziness, fever, and vomiting.
If untreated, this process can result in complications and, in some cases, death.
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Treatment and Complications. Bacterial meningitis requires immediate treatment, as
untreated cases can lead to brain swelling, circulatory problems, neurological issues, and
even death. In viral meningitis, complications are typically milder, but in some cases, long-
term neurological problems may occur.

SYMPTOMS OF MENINGITIS. The primary symptoms of meningitis include:

Headache — the headache can be very intense and painful. It is often one of the earliest
signs of the condition.

Neck Pain — Neck pain is one of the main symptoms of meningitis. This symptom usually
accompanies the headache and is a key indicator of the disease.

Fever — fever is one of the initial signs of the illness, where the body temperature rises due
to the infection.

Vomiting — Vomiting can occur because the inflammation disrupts the normal functioning
of the brain and spinal cord, leading to gastrointestinal symptoms.

Confusion or Altered Mental State — The patient's consciousness may become impaired,
ranging from confusion to loss of consciousness, which in severe cases can progress to coma.
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In the following image, we can see the three layers of the brain, and in meningitis, viruses
and bacteria inflame these layers.
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DIAGNOSIS AND TREATMENT OF MENINGITIS. To diagnose meningitis, doctors
use various diagnostic methods, including:

Lumbar Puncture (Spinal Fluid Test) — Analyzing the fluid to detect inflammation in the
brain.

Clinical Assessment — Checking the patient's symptoms and overall condition.

Blood Tests and Other Laboratory Analyses — Help in identifying the infection.
Treatment of Bacterial Meningitis — Antibiotics are the main treatment for bacterial
meningitis. To diagnose bacterial meningitis, microorganisms are detected through a lumbar
puncture, but initially, broad-spectrum antibiotics such as ceftriaxone or meropenem (new-
generation antibiotics) and vancomycin are administered, as some bacteria may be resistant
to various antibiotics. It is crucial to start antibiotics promptly for effective treatment.

For Meningococcal bacteria, tetracycline or rifampicin is recommended.

For Pneumococcal bacteria, penicillin or ceftriaxone is used.

For Haemophilus influenzae, ceftriaxone or amoxicillin is effective.

Corticosteroids (e.g., dexamethasone) are sometimes used in the treatment of bacterial
meningitis as they can reduce brain swelling.

Treatment of Viral Meningitis — The treatment for viral meningitis is typically
symptomatic, as there are no specific medications for many viruses (e.g., enteroviruses).
Therefore:
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Pain relief is provided using painkillers such as paracetamol or ibuprofen.

Fever reduction can be managed with medications like acetaminophen or ibuprofen. In
viral meningitis, if necessary, antiviral drugs (e.g., acyclovir) may be used for cases caused
by herpes simplex viruses (HSV) or varicella-zoster virus (VZV).

Conclusion. Meningitis is a serious and potentially life-threatening disease that requires
early detection and prompt treatment. While viral meningitis often resolves on its own,
bacterial meningitis can develop rapidly and lead to severe complications, making quick and
accurate treatment essential for a full recovery. Preventive measures, such as maintaining
good hygiene, adhering to vaccination schedules, and seeking timely medical care, play a
vital role in reducing the risk of meningitis. Preventing the disease through vaccination and
hygiene practices is always preferable to relying solely on treatment.

REFERENCE

l. Journal of Clinical Neuroscience, 2018.: Bacterial meningitis associated cerebral
vasculitis: A case report and review of the literature — Science Direct

www.academicpublishers.org

(9)}


https://www.sciencedirect.com/science/article/pii/S2590170224000268
https://www.sciencedirect.com/science/article/pii/S2590170224000268
http://www.academicpublishers.org

o |

INTERNATIO.NAL JOURNAL OF MEDICAL SCIENCES

2. Clinical Infectious Diseases Journal, 2019. Leading Infectious Diseases Experts
Honored at ID Week 2019 for Outstanding Work in Patient Care, Research, Public Health
and Education

3. The Lancet Infectious Diseases, 2021. Advancing the chemotherapy of tuberculous
meningitis: a consensus view - The Lancet Infectious Diseases
4. Meningococcal Meningitis: Diagnosis, Treatment, and Prevention The UK joint

specialist societies guideline on the diagnosis and management of acute meningitis and
meningococcal sepsis in immunocompetent adults - ScienceDirect

5. Journal of Neurovirology, 2017. Medicinal Plants Against Herpes Simplex Virus
(HSV) Type 2 Infections: Ethnopharmacology, Chemistry, and Clinical and Preclinical
Studies | SpringerLink

6. "Pathogenesis and Diagnosis of Meningitis Tuberculous Meningitis: Pathogenesis,
Immune Responses, Diagnostic Challenges, and the Potential of Biomarker-Based
Approaches | Journal of Clinical Microbiology

7. Pneumococcal Meningitis: A Global Review Declines in Pneumonia and Meningitis
Hospitalizations in Children Under 5 Years of Age After Introduction of 10-Valent
Pneumococcal Conjugate Vaccine in Zambia, 2010-2016 | Clinical Infectious Diseases |
Oxford Academic

MEDICAL SCIENCES. IMPACT FACTOR:7,89

www.academicpublishers.org

L |


https://www.idsociety.org/news--publications-new/articles/2019/leading-infectious-diseases-experts-honored-at-idweek-2019-for-outstanding-work-in-patient-care-research-public-health-and-education/
https://www.idsociety.org/news--publications-new/articles/2019/leading-infectious-diseases-experts-honored-at-idweek-2019-for-outstanding-work-in-patient-care-research-public-health-and-education/
https://www.idsociety.org/news--publications-new/articles/2019/leading-infectious-diseases-experts-honored-at-idweek-2019-for-outstanding-work-in-patient-care-research-public-health-and-education/
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(24)00512-7/abstract
https://www.thelancet.com/journals/laninf/article/PIIS1473-3099(24)00512-7/abstract
https://www.sciencedirect.com/science/article/pii/S0163445316000244
https://www.sciencedirect.com/science/article/pii/S0163445316000244
https://www.sciencedirect.com/science/article/pii/S0163445316000244
https://link.springer.com/referenceworkentry/10.1007/978-3-031-12199-9_5
https://link.springer.com/referenceworkentry/10.1007/978-3-031-12199-9_5
https://link.springer.com/referenceworkentry/10.1007/978-3-031-12199-9_5
https://journals.asm.org/doi/full/10.1128/jcm.01771-20
https://journals.asm.org/doi/full/10.1128/jcm.01771-20
https://journals.asm.org/doi/full/10.1128/jcm.01771-20
https://academic.oup.com/cid/article/69/Supplement_2/S58/5561329?searchresult=1
https://academic.oup.com/cid/article/69/Supplement_2/S58/5561329?searchresult=1
https://academic.oup.com/cid/article/69/Supplement_2/S58/5561329?searchresult=1
https://academic.oup.com/cid/article/69/Supplement_2/S58/5561329?searchresult=1
http://www.academicpublishers.org

