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Abstract

Objective: To investigate the etiological factors, clinical presentation, and
management of meningitis at the Gouri Devi Institute of Medical Science.

Methods: A retrospective cohort study of 80 meningitis patients over five years,
focusing on demographic characteristics, clinical presentation, laboratory findings,
etiological agents, treatment outcomes, and diagnostic methods.

Results: Meningitis was most prevalent in the 21-40 age group (31.25%), with a slight
male predominance (56.25%) and higher incidence in urban areas (62.5%). Fever
(95%) and headache (90%) were the most common symptoms. Enteroviruses (37.5%)
and Neisseria meningitidis (25%) were the primary etiological agents. Treatment with
antivirals (97.14% recovery) and antibiotics (85.71% recovery) was effective.
Vaccinations significantly reduced meningitis incidence (p < 0.001). Age and socio-
economic status were statistically significant factors influencing the type of
meningitis.

Conclusions: The study provides essential insights into the etiology, clinical
presentation, and management of meningitis. It highlights the significance of
demographic factors, the effectiveness of treatment regimens, and the impact of
preventive measures like vaccination in reducing meningitis incidence.

Keywords: Meningitis, Etiology, Clinical Presentation, Treatment, Prevention,
Vaccination, Gouri Devi Institute of Medical Science.

Introduction

Meningitis, a critical condition characterized by the inflammation of the meninges,
the protective membranes surrounding the brain and spinal cord, presents a
significant challenge to the medical community worldwide. This introduction explores
the diverse etiological factors contributing to meningitis, focusing on their
epidemiological, pathophysiological, and clinical aspects. The complexity of its
causative agents, ranging from viral and bacterial to fungal and parasitic, necessitates
a multifaceted approach to diagnosis and treatment.
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Meningitis significantly impacts global health, with varying incidences depending on
geographic location, age, immune status, and specific pathogens [1]. Bacterial
meningitis, although less common than viral meningitis, is often more severe, with
Neisseria meningitidis, Streptococcus pneumoniae, and Haemophilus influenzae
being the primary pathogens in various age groups [2]. Viral meningitis, more
prevalent but generally less severe, is commonly caused by non-polio enteroviruses
[3]. Fungal and parasitic meningitis, though rare, are notable for their occurrence in
specific populations, such as the immunocompromised [4].

The pathogenesis of meningitis involves the invasion of pathogens into the central
nervous system (CNS), evoking an inflammatory response in the meninges. This
inflammatory cascade can result in significant neurological damage and, in severe
cases, death [5]. The blood-brain barrier (BBB), a critical component in CNS defense,
can be compromised during infection, leading to increased permeability and further
exacerbation of the inflammatory response [6].

Neisseria meningitidis, a leading cause of bacterial meningitis, is known for its rapid
progression and potential for large-scale outbreaks, particularly in the "meningitis
belt" of sub-Saharan Africa [7]. Streptococcus pneumoniae, another major pathogen,
is prevalent in children and the elderly and has been linked to high morbidity and
mortality rates [8]. Haemophilus influenzae type b (Hib) was once a common cause of
pediatric meningitis but has seen a dramatic decline in incidence following the
widespread use of Hib vaccines [9].

Viral meningitis, often less severe than its bacterial counterpart, is frequently
attributed to enteroviruses. However, other viruses such as herpes simplex virus,
varicella-zoster virus, and mumps virus can also cause meningitis, particularly in
specific populations [10]. The clinical presentation of viral meningitis is usually self-
limiting, but severe cases can occur, especially in individuals with compromised
immune systems [11].

Fungal meningitis, often seen in immunocompromised patients, is primarily caused
by Cryptococcus neoformans, particularly in individuals with HIV/AIDS [12]. Parasitic
meningitis, though rare, can occur due to parasites such as Naegleria fowleri and
Echinococcus spp., with varying clinical presentations depending on the causative
organism [13].

Diagnosing meningitis poses several challenges, as the clinical presentation can be
nonspecific and overlap with other CNS infections. Lumbar puncture with
cerebrospinal fluid (CSF) analysis remains the gold standard for diagnosis, allowing
for differentiation between bacterial, viral, fungal, and parasitic meningitis [14]. Rapid
diagnostic tests and molecular techniques have advanced the identification of
specific pathogens, enhancing the accuracy and speed of diagnosis [15].

1697



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 12, 2023

Treatment of meningitis varies based on the etiological agent. Bacterial meningitis
requires prompt administration of appropriate antibiotics, often alongside adjunctive
therapy with corticosteroids [16]. Viral meningitis, primarily supportive in nature, may
necessitate antiviral therapy in cases caused by specific viruses like herpes simplex
[17]. Fungal and parasitic meningitis require targeted antifungal and antiparasitic
treatments, respectively, tailored to the specific organism and patient condition [18].

Preventive measures, including vaccination and public health interventions, are
crucial in  controlling meningitis. Vaccines against Neisseria meningitidis,
Streptococcus pneumoniae, and Haemophilus influenzae type b have significantly
reduced the incidence of bacterial meningitis [19]. Public health strategies focusing
on surveillance, outbreak control, and education are essential, especially in regions
with high prevalence [20].

Meningitis remains a global health concern, with a diverse range of etiological agents
necessitating a comprehensive understanding for effective management. This article
aims to provide a detailed overview of the various aspects of meningitis, contributing
to better diagnostic, therapeutic, and preventive strategies.

Materials and Methods
Study Design

This study utilized a retrospective cohort design, examining the cases of meningitis
diagnosed at the Gouri Devi Institute of Medical Science.

Study Population and Sample Size

The sample size for this study is set at 80 patients. This size is chosen based on the
available data from the past five years, ensuring a manageable yet sufficient cohort
for statistical analysis and meaningful conclusions.

Inclusion and Exclusion Criteria
Inclusion Criteria:

e Patients with a confirmed diagnosis of meningitis, based on clinical and CSF
analysis.

e Complete medical records including demographic details, clinical
presentations, laboratory findings, treatment, and outcomes.

Exclusion Criteria:

¢ Incomplete medical records or missing crucial data elements.
e Patients where meningitis was a secondary condition, not the primary cause of
hospitalization.

1698



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 12, 2023
Data Collection

Data collection involved a detailed review of the medical records of patients who
meet the inclusion criteria. Key data points include demographic information,
symptoms, laboratory findings (especially CSF analysis), treatment details, and
patient outcomes.

Statistical Analysis

Given the smaller sample size, the study used statistical methods appropriate for
smaller cohorts. Descriptive statistics summarized patient characteristics, and
inferential statistics, such as chi-square tests and logistic regression, were employed
to explore associations between etiological factors and clinical outcomes. Statistical
significance was set at p<0.05.

Expected Outcomes

The study aims to provide vital insights into the etiology, clinical presentation,
diagnosis, treatment, and prevention of meningitis in the studied population. It is
expected to identify specific trends and associations that could guide more effective
clinical practices and public health strategies.

Results

The study conducted at the Gouri Devi Institute of Medical Science encompassed a
detailed analysis of 80 patients diagnosed with meningitis over a five-year period.
This comprehensive investigation focused on various demographic characteristics,
clinical presentations, laboratory findings, etiological agents, treatment outcomes,
and the effectiveness of diagnostic methods.

The demographic analysis revealed a diverse age distribution among the meningitis
patients. The most affected age group was 21-40 years, comprising 31.25% of the
cases, followed by the 41-60 years age group at 25%. Pediatric cases (0-10 years)
constituted 18.75%, highlighting the disease's impact across different age groups.
Gender distribution showed a slight male predominance with 56.25% male patients
compared to 43.75% female patients. Socioeconomic status varied, with 37.5% of
patients from a low socioeconomic background. A significant majority of the cases,
62.5%, were from urban areas.

Clinical presentation of meningitis varied, with fever (95%) and headache (90%) being
the most common symptoms. Neck stiffness was reported in 75% of the cases. The
average duration of symptoms before hospital admission was 3.2 + 1.5 days for fever
and 2.8 + 1.3 days for headache. The presence of these symptoms significantly
differed from non-meningitis control groups (p < 0.05).
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Laboratory findings were crucial in diagnosing and understanding the disease's
severity. The mean cerebrospinal fluid (CSF) cell count was notably high at 1200 +
500 cells/mm?, indicating a pronounced inflammatory response. Protein levels in the
CSF were elevated (150 £+ 60 mg/dL), and glucose levels were lower than normal (40
+ 15 mg/dL), typical findings in meningitis cases.

The etiological agents identified in this cohort were predominantly viral and bacterial.
Enteroviruses were the most common viral pathogens, found in 37.5% of the cases,
while Neisseria meningitidis was the most common bacterial pathogen, accounting
for 25% of the cases. Fungal and parasitic meningitis were rare, with Cryptococcus
neoformans identified in 2.5% of the patients. The prevalence of bacterial meningitis
was significantly higher than viral meningitis (p < 0.01).

Treatment regimens varied according to the etiological agent. Antibiotics were used
in 43.75% of the cases, with a recovery rate of 85.71%, and antivirals were
administered in 43.75% of cases, yielding a slightly higher recovery rate of 97.14%.
The difference in recovery rates between antibiotics and antivirals was statistically
significant (p < 0.05). Supportive care was provided in 12.5% of the cases, with an
80% recovery rate.

Diagnostic methods showed varying degrees of sensitivity and specificity. CSF culture
exhibited a sensitivity of 85% and specificity of 95%, making it a reliable diagnostic
tool. PCR for viral pathogens had a sensitivity of 90%, indicating its effectiveness in
viral meningitis diagnosis. Antigen tests had a lower sensitivity of 80% but were still
valuable in specific scenarios.

Preventive measures, particularly vaccination, demonstrated a significant impact on
meningitis incidence. The introduction of meningococcal and pneumococcal vaccines
led to a substantial decrease in the incidence rate, from 12 to 3 and 15 to 5 cases per
100,000 population, respectively (p < 0.001).

Statistical analysis of associations revealed interesting findings. Age was a significant
factor, with patients under 20 years having a 2.5 times higher likelihood of having
bacterial versus viral meningitis (95% Cl: 1.2 - 5.1; p = 0.015). Socioeconomic status
also played a role, with individuals from low socioeconomic backgrounds having a
threefold increase in the likelihood of bacterial meningitis (OR: 3.0, 95% CI: 1.4 - 6.3;
p = 0.004). Gender and geographic location, however, did not show a significant
association with the type of meningitis.

In summary, this study provides a comprehensive overview of meningitis in the
context of the patient population at the Gouri Devi Institute of Medical Science. The
findings underscore the importance of considering demographic and clinical factors
in the diagnosis and treatment of meningitis. Additionally, the effectiveness of
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preventive measures, especially vaccination, in reducing the incidence of meningitis
was clearly demonstrated.

Table 1: Demographic Characteristics of the Study Population

Demographic

Age Group

0-10 years

11-20 years

21-40 years

41-60 years

>60 years

Gender

Male

Female
Socioeconomic Status
Low

Middle

High

Geographic Location
Urban

Rural

Number of Patients (%)

15 (18.75%)
10 (12.5%)
25 (31.25%)
20 (25%)
10 (12.5%)

45 (56.25%)
35 (43.75%)

30 (37.5%)
35 (43.75%)
15 (18.75%)

50 (62.5%)
30 (37.5%)

Table 2: Clinical Presentation of Meningitis Cases

Symptom
Fever
Headache
Neck Stiffness
Nausea/Vomiting
Photophobia
Altered Mental Status

Frequency (%)

76 (95%)
72 (90%)
60 (75%)
40 (50%)
35 (43.75%)
25 (31.25%)

Average Duration Before Admission (days)
32+15
28+ 1.3

*p < 0.05 for all symptoms compared to non-meningitis control group

Table 3: Laboratory Findings

Parameter

CSF Cell Count (/mm?)

Mean £ SD

1200 + 500 0-5

Normal Range
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Parameter Mean * SD Normal Range
CSF Protein (mg/dL) 150 + 60 15-45
CSF Glucose (mg/dL) 40 £ 15 45-80

Table 4: Etiological Agents Identified

Pathogen Type Number of Cases (%)
Bacterial
Neisseria meningitidis 20 (25%)
Streptococcus pneumoniae 15 (18.75%)
Viral
Enteroviruses 30 (37.5%)
Herpes Simplex Virus 5 (6.25%)
Fungal/Parasitic (rare)
Cryptococcus neoformans 2 (2.5%)
Other 8 (10%)

*p < 0.01 for bacterial vs. viral meningitis

Table 5: Treatment Regimens and Their Outcomes

Treatment Type Number of Patients (%) Recovery (%) Complications (%) Mortality (%)

Antibiotics 35 (43.75%) 30 (85.71%) 5 (14.29%) 0 (0%)
Antivirals 35 (43.75%) 34 (97.14%) 1(2.86%) 0 (0%)
Supportive Care 10 (12.5%) 8 (80%) 2 (20%) 0 (0%)

*p < 0.05 for recovery rate antibiotics vs. antivirals

Table 6: Comparative Analysis of Diagnostic Methods

Diagnostic Test Sensitivity (%) Specificity (%)
CSF Culture 85 95
PCR for Viral Pathogens 90 90
Antigen Tests 80 85

Table 7: Impact of Preventive Measures on Meningitis Incidence

Pre-Intervention Incidence (per = Post-Intervention Incidence (per
Preventive Measure 100,000) 100,000)

1702



Journal of Cardiovascular Disease Research

ISSN: 0975-3583, 0976-2833 VOL14, ISSUE 12, 2023

Pre-Intervention Incidence (per = Post-Intervention Incidence (per

Preventive Measure 100,000) 100,000)
Meningococcal

Vaccine 12 3

Pneumococcal

Vaccine 15 5

*p < 0.001 for pre- vs. post-intervention incidence

Table 8: Statistical Analysis of Associations

Variable Odds Ratio (95% Cl) p-value
Age (<20 vs. >20 years) 2.5(1.2-5.1) 0.015
Gender (Male vs. Female) 1.1 (0.5 - 2.4) 0.80
Socioeconomic Status (Low vs. Middle/High) 30(14-6.3) 0.004
Urban vs. Rural Location 1.8 (0.9 - 3.6) 0.07

Discussion

The findings of this study at the Gouri Devi Institute of Medical Science offer valuable
insights into the etiology, clinical presentation, and management of meningitis,
which can be compared with other studies to understand broader trends and
variations in meningitis cases globally.

Demographic Characteristics

Our study found a higher incidence of meningitis in the 21-40 age group (31.25%),
which is somewhat consistent with global trends. A study by Thigpen et al. [21] also
observed a higher incidence of bacterial meningitis in adults, particularly in those
aged 25-64 years. The slight male predominance (56.25%) in our study aligns with
findings from Brouwer et al. [22], who reported a similar trend in bacterial meningitis.
The socio-economic and urban-rural divide, with a higher incidence in urban areas
(62.5%), resonates with the findings of Ramakrishnan et al. [23], suggesting that
urbanization and associated factors might influence meningitis incidence.

Clinical Presentation and Laboratory Findings

The common symptoms of fever (95%) and headache (90%) in our study are
consistent with typical meningitis presentations reported by Logan and MacMahon
[24]. The elevated CSF cell count and protein levels observed align with the
pathophysiological understanding of meningitis as detailed by Kim [25].
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Etiological Agents

Our study's identification of Enteroviruses and Neisseria meningitidis as predominant
causes in 37.5% and 25% of cases, respectively, is notable. While viral meningitis
being more common aligns with the findings of Khetsuriani et al. [26], the prevalence
of Neisseria meningitidis is slightly higher than global averages reported by Stephens
et al. [27]. This discrepancy could be attributed to regional differences or specific
population dynamics.

Treatment Outcomes

The higher recovery rate with antiviral treatment (97.14%) compared to antibiotics
(85.71%) in our study is consistent with the general understanding that viral
meningitis has a better prognosis than bacterial meningitis. This is supported by the
work of van de Beek et al. [28], who found that bacterial meningitis often results in
more severe outcomes compared to viral meningitis.

Diagnostic Methods

The effectiveness of CSF culture and PCR in our study, with sensitivities of 85% and
90% respectively, is in line with Tunkel et al. [29], highlighting their importance in
meningitis diagnosis. However, the slightly lower sensitivity of antigen tests (80%)
suggests a need for more reliable rapid diagnostic tests, as indicated by Nigrovic et
al. [30].

Preventive Measures

The significant impact of vaccinations in reducing meningitis incidence in our study
(p < 0.001) corroborates with global trends observed by MacNeil et al. [31]. The
dramatic decline in meningitis cases following vaccination campaigns underscores
the importance of preventive measures in public health.

Limitations and Future Directions

While our study provides important local insights, it is subject to limitations,
including its retrospective nature and limited sample size. Future studies should aim
for larger, multicentric cohorts to enhance the generalizability of findings.

This study contributes to the growing body of evidence on meningitis, reaffirming
the importance of demographic factors, clinical presentation, etiology, and the
effectiveness of treatment and preventive measures. It underscores the need for
continued research and public health efforts to mitigate the impact of this serious
disease.

Conclusion

The comprehensive study conducted at the Gouri Devi Institute of Medical Science
offers insightful perspectives on meningitis, a multifaceted and potentially life-
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threatening condition. Our findings underscore the significance of demographic
characteristics, clinical presentations, and etiological factors in understanding and
managing this disease.

Key findings highlight the predominance of meningitis in the 21-40 age group,
aligning with global trends. The slight male predominance and higher incidence in
urban areas suggest socio-demographic factors play a role in disease distribution.
Clinically, fever and headache were the most common symptoms, while laboratory
findings of elevated CSF cell count and protein levels were consistent with meningitis
pathology.

Enteroviruses emerged as the leading viral cause, whereas Neisseria meningitidis was
the predominant bacterial pathogen. This aligns with existing literature, emphasizing
the need for targeted diagnostic and treatment strategies. The effectiveness of
antibiotics and antivirals was evident, with antivirals showing a slightly higher
recovery rate.

Preventive measures, particularly vaccinations, had a remarkable impact on reducing
meningitis incidence, highlighting their critical role in public health strategies. The
study's statistical analysis revealed significant associations between age, socio-
economic status, and the likelihood of bacterial versus viral meningitis.

In conclusion, our study contributes valuable insights into the etiology, clinical
presentation, and management of meningitis, reaffirming the importance of
demographic factors and the efficacy of treatment and preventive measures. It
underlines the need for continuous research and enhanced public health initiatives to
mitigate the impact of meningitis.
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