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	 Meningitis is an infectious disease that attacks the central nervous system. Meningitis 
can be caused by pathogenic microorganisms. including bacteria. viruses. and fungi. The 
incidence of meningitis in Indonesia is high; thus, cerebrospinal fluid (CSF) analysis is 
needed to establish the diagnosis and identify the pathogen. This study used a cross-sectional 
design. The research used secondary data from medical records of patients with meningitis 
who underwent CSF examination at Sulianti Saroso Infectious Disease Hospital (SSIDH). The 
sampling method used was purposive sampling. The study population consisted of patients 
aged 18 years or older who were diagnosed with meningitis and underwent CSF examination. 
The result of this study shows that of the 17 cases of meningitis at SSIDH during 2019 - 2023. 
The causing pathogens were identified from 8 cases (47.06%). while the causing pathogens of 
the other 9 cases (52.94%) could not be identified. The identified pathogens are 4 cases of TB 
meningitis (23.53%) and 4 cases of cryptococcal meningitis (23.53%). Meanwhile. The cases 
with unidentified pathogens include 3 cases of suspected TB meningitis (17.65%) and 6 cases 
of suspected viral meningitis (35.29%). This occurs because of microbiological examinations. 
such as the GeneXpert or Molecular Rapid Test examination to detect the genetic material of 
TB bacteria, and the PCR virus panel test to detect the genetic material of the virus. were not 
performed in some cases.
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	 The global impact of viral meningitis (VM) 
remains poorly defined and remains a significant 
public health concern, particularly in low- and 
middle-income countries. VM is considered a 
serious condition due to its potential for rapid 
clinical deterioration, long-term complications, 
and risk of death. Although VM most frequently 
occurs in infants under one year of age, individuals 
of all ages may also be affected.1,2 Meningitis is an 
infectious disease that affects the meninges. Typical 

symptoms of meningitis include neck stiffness, 
fever, headache 2,3, fatigue, irritability, reduced 
appetite, diarrhea, vomiting, anorexia, skin rash, 
signs of meningeal involvement, and seizures.2

	 According to WHO data cited in a book 
published by the Indonesian Ministry of Health 
(2019), there were 19,135 suspected meningitis 
cases with 1,398 deaths reported across the 
meningitis belt up to October 2018. In Indonesia, 
there were 19,381 meningitis cases with 1,025 
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deaths recorded by 2010. Cipto Mangunkusumo 
Hospital in Jakarta reported 273 meningitis cases 
between 2005 and 2006, with 114 resulting in 
death. Meanwhile, Prof. Dr. R. D. Kandou General 
Hospital (RDK) in Manado reported 112 cases of 
meningitis between 2012 and 2016.4,5

	 Based on the causative pathogens, 
meningitis can be classified into bacterial 
meningitis (S. pneumoniae, N. meningitidis, H. 
influenzae, etc), TB meningitis (M. tuberculosis), 
cryptococcal meningitis (C. neoformans), and viral 
meningitis (HEV, HSV, EBV, VZV, CMV).6–11 
TB meningitis and cryptococcal meningitis 
are influenced by risk factors, especially HIV 
status. People living with HIV/AIDS experience 
weakened immune systems, making them more 
susceptible to meningitis infections, particularly 
TB and cryptococcal meningitis.12 A study by 
Imran et al. (2018) reported that the prevalence 
of cryptococcal meningitis was higher among 
HIV-positive patients (9%) compared to non-HIV 
patients (1%) at RSCM Jakarta in 2015–2016.13 
However, the same study stated that the prevalence 
of TB meningitis at RSCM during the same period 
was higher in non-HIV patients (47%) compared to 
HIV-positive patients (22%). Meanwhile, a study 
conducted by Tampubolon et al. (2019) found that 
the prevalence of TB meningitis in HIV-positive 
patients was 6.6% at Sulianti Saroso Infectious 
Disease Hospital (SSIDH) in Jakarta between 2016 
and 2018.
	 Untreated or improperly managed 
meningitis infections can lead to long-term 
neurological complications (sequelae), including 
cognitive decline, hearing loss, vision impairment, 
paralysis, and even death. Therefore, accurate 
diagnosis and identification of the causative 
pathogen are crucial for timely and appropriate 
treatment.14 The diagnosis and identification of 
meningitis pathogens can be conducted through 
cerebrospinal fluid (CSF) examination, which 
includes physical, biochemical, microbiological, 
and parasitological assessments.10,15

	 In cases of viral meningitis, molecular 
microbiological testing of CSF using PCR 
techniques is required to detect the genetic material 
of the causative virus.16 However, not all healthcare 
facilities in Indonesia are equipped to perform 
molecular diagnostics for viral meningitis, and 
the cost is often high. These diagnostic challenges, 

along with the lack of studies on CSF profiles in 
patients with meningitis at SSIDH, prompted the 
authors to conduct this research.

MATERIALS AND METHODS

Design Study
	 This study used a cross-sectional survey. 
The research used secondary data from medical 
records of patients with meningitis who underwent 
CSF (cerebrospinal fluid) examination at Sulianti 
Saroso Infectious Disease Hospital. 
Population and Sample
	 The sampling method used was purposive 
sampling. The study population consisted of 
patients aged 18 years or older who were diagnosed 
with suspected meningitis and underwent CSF 
examination between 2019 and 2023. The 
samples obtained from medical records included 
those from patients diagnosed with meningitis or 
meningoencephalitis.
Variables
	 Variables or data on demographic 
characteristics (age, sex), meningitis symptoms 
(neck stiffness, fever, headache, seizures, decreased 
consciousness), CSF examination results (physical, 
chemical, microbiological, and parasitological 
tests), and HIV status.
Examination
	 Meningitis can be detected in patients 
through clinical assessment of signs and symptoms, 
along with supporting diagnostic examinations. 
One of the key supporting tests used to both 
detect meningitis and identify the causative 
pathogen is cerebrospinal fluid (CSF) analysis. 
CSF examination in patients with meningitis is 
performed by collecting cerebrospinal fluid via 
a lumbar puncture. The physical examination of 
CSF includes assessment of fluid color, clarity, 
and leukocyte count and differential. Normal 
CSF is colorless and clear, whereas in patients 
with meningitis, the CSF may appear yellow 
(xanthochromia) or red. In addition, normal CSF 
is clear, whereas CSF in patients with meningitis is 
often cloudy or turbid. Molecular microbiological 
examination of CSF using polymerase chain 
reaction (PCR) techniques is performed to detect 
viral genetic material responsible for meningitis.16 
Various biomarkers have been suggested to 
distinguish bacterial meningitis from viral 
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meningitis, including detection of bacterial antigens 
in cerebrospinal fluid (CSF) parameters—namely 
mononuclear (MN) or lymphocyte cell counts, 
protein concentration, and glucose levels.17,18 
Analysis
	 Data were processed using SPSS software 
version 16. Descriptive data analysis was carried 
out using univariate statistics to determine 
the frequency distributions of demographic 
characteristics, meningitis symptoms, CSF 
examination types, and HIV status.
Ethics
	 This study received ethical approval from 
the Health Research Ethics Committee of Sulianti 
Saroso Infectious Disease Hospital (SSIDH) under 
approval number DP.04.03/D.XXXIX.14/42/2024.

RESULTS

	 Based on the study criteria, a total of 21 
samples were obtained from the period 2019 to 
2023. Of these 21 samples, 3 records (14.29%) 
lacked CSF examination results, and 1 record 
(4.76%) involved a patient under 18 years of age; 

thus, these were excluded from further analysis. 
Accordingly, the final number of samples analyzed 
in this study was 17 (80.95%).
	 Based on the data analysis of meningitis 
cases at Sulianti Saroso Infectious Disease 
Hospital. cases were classified into those with an 
identified pathogen (47.06%) and those with an 
unidentified pathogen (52.94%) (Figure 1). 
	 The majority of meningitis cases occurred 
in the 18–27 age group (41.18%) and in males 
(70.59%) (Table 1).
	 The most commonly observed symptoms 
among meningitis cases were fever and headache 
(94.12%), followed by neck stiffness (58.82%). 
One case may have multiple symptoms (Table 2).
	 The CSF color examination showed that 
most cases (82.35%) had colorless CSF, while 
yellow CSF was found in 17.65% of cases. In the 
clarity examination, clear CSF was observed in 
82.35% of cases (Table 3).
	 Cases of Suspected Meningitis Viral were 
found with decreased protein levels (16.67%) and 
glucose levels (33.33%) (Table 4).

Fig. 1. Flow Subject
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Table 1. Frequency Distribution of Demographic Characteristics of Meningitis Patients

Characteristics	 M. TB 	 Susp. M. TB 	 M. Cryptococcal 	 Susp. M. Viral 	 Total
	 (n=4)	 (n=3)	 (n=4)	 (n=6)	 (n=17)

Age					   
18 - 27 years	 2 (50)	 1 (33.33)	 1 (25)	 3 (50)	 7 (41.18)
28 - 37 years	 0 (0)	 1 (33.33)	 2 (50)	 0 (0)	 3 (17.65)
38 - 47 years	 1 (25)	 1 (33.33)	 1 (25)	 2 (33.33)	 5 (29.41)
48 - 57 years	 1 (25)	 0 (0)	 0 (0)	 1 (16.67)	 2 (11.76)
Sex					   
Male	 2 (50)	 3 (100)	 4 (100)	 3 (50)	 12 (70.59)
Female	 2 (50)	 0 (0)	 0 (0)	 3 (50)	 5 (29.41)

Table 2. Frequency Distribution of Symptoms in Meningitis Patients

Characteristics	 M. TB 	 Susp. M. TB 	 M. Cryptococcal 	 Susp. M. Viral 	 Total
	 (n=4)	 (n=3)	 (n=4)	 (n=6)	 (n=17)

Symptom Triad					   
Neck stiffness, yes	 3 (75)	 2 (66.67)	 2 (50)	 3 (50)	 10 (58.82)
Fever, yes	 4 (100)	 3 (100)	 4 (100)	 5 (83.33)	 16 (94.12)
Headache, yes	 4 (100)	 3 (100)	 4 (100)	 5 (83.33)	 16 (94.12)
Other Symptoms					   
Seizures, yes	 1 (25)	 1 (33.33)	 1 (25)	 2 (33.33)	 5 (29.41)
Decreased 	 4 (100)	 2 (66.67)	 1 (25)	 4 (66.67)	 11 (64.71)
consciousness, yes

	 Gram staining and acid-fast bacilli (AFB) 
staining showed no bacterial detection in all cases 
(100%). However, the GeneXpert/MRT assay 
detected Mycobacterium tuberculosis genetic 
material in 23.53% of cases (4 out of 17) (Table 5).
	 CSF parasitological results by India ink 
staining revealed a positivity rate of 23.53% (Table 
6).
	 Meningitis cases occur in HIV-negative 
patients (64.71%). Meningitis cases in HIV-positive 
patients consisted of 1 suspected TB meningitis 
case (33.33%), 4 cryptococcal meningitis cases 
(100%), and one suspected viral meningitis case 
(16.67%) (Table 7).

DISCUSSION

	 Previous studies have reported that TB 
meningitis cases are most common in individuals 
aged 30, while cryptococcal meningitis is most 
common among individuals aged 30-40, and viral 
meningitis is most common in individuals aged 
27–49.8,19,20

	 The table also indicates that meningitis 
cases were more prevalent among male patients 
(70.59%) compared to female patients (29.41%). 
These findings are in line with previous research, 
which has shown that the majority of TB meningitis, 
cryptococcal meningitis, and viral meningitis cases 
occur in male patients 8,15,19

	 The results of this study are consistent 
with previous research, which has reported that 
fever and headache are common symptoms in 
cases of TB meningitis, cryptococcal meningitis, 
and viral meningitis.9,21,22 This study also aligns 
with earlier findings indicating that neck stiffness 
is only present in a subset of meningitis cases.23

	 Other symptoms found in cases of 
meningoencephal i t i s  include decreased 
consciousness (64.71%) and seizures (29.41%). 
This finding supports previous research suggesting 
that only a small proportion of patients with 
meningitis experience seizures.24 Decreased 
consciousness was most frequently observed in TB 
meningitis cases (100%), followed by suspected 
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Table 3. Frequency Distribution of CSF Physical Examination Findings

Physical 	 M. TB 	 Susp. M. TB 	 M. Cryptococcal 	 Susp. M. Viral 	 Total
Examination	 (n=4)	 (n=3)	 (n=4)	 (n=6)	 (n=17)

Color					   
Colorless	 4 (100)	 2 (66.67)	 3 (75)	 5 (83.33)	 14 (82.35)
Yellow	 0 (0)	 1 (33.33)	 1 (25)	 1 (16.67)	 3 (17.65)
Red	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Clarity					   
Clear	 4 (100)	 2 (66.67)	 2 (50)	 6 (100)	 14 (82.35)
Slightly turbid	 0 (0)	 1 (33.33)	 2 (50)	 0 (0)	 3 (17.65)
Turbid	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Leukocyte Count					   
Normal	 0 (0)	 0 (0)	 0 (0)	 4 (66.67)	 4 (23.53)
Increased	 4 (100)	 3 (100)	 3 (75)	 2 (33.33)	 12 (70.59)
Markedly increased	 0 (0)	 0 (0)	 1 (25)	 0 (0)	 1 (5.88)
Percentage of PMN Cells					   
0 - 25%	 2 (50)	 2 (66.67)	 1 (25)	 5 (83.33)	 10 (58.82)
26 - 50%	 2 (50)	 1 (33.33)	 2 (50)	 1 (16.67)	 6 (35.29)
51 - 75%	 0 (0)	 0 (0)	 1 (25)	 0 (0)	 1 (5.88)
76 - 100%	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Percentage of MN Cells					   
0 - 25%	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
26 - 50%	 0 (0)	 0 (0)	 1 (25)	 1 (16.67)	 2 (11.76)
51 - 75%	 2 (50)	 1 (33.33)	 2 (50)	 0 (0)	 5 (29.42)
76 - 100%	 2 (50)	 2 (66.67)	 1 (25)	 5 (83.33)	 10 (58.82)

Table 4. Frequency Distribution of CSF Biochemical Examination Results

Biochemical 	 M. TB 	 Susp. M. TB 	 M. Cryptococcal 	 Susp. M. Viral 	 Total
Examination	 (n=4)	 (n=3)	 (n=4)	 (n=6)	 (n=17)

Protein Level					   
Decreased	 0 (0)	 0 (0)	 0 (0)	 1 (16.67)	 1 (5.88)
Normal	 1 (25)	 1 (33.33)	 0 (0)	 1 (16.67)	 3 (17.65)
Increased	 0 (0)	 1 (33.33)	 2 (50)	 4 (66.67)	 7 (41.18)
Markedly increased	 3 (75)	 1 (33.33)	 2 (50)	 0 (0)	 6 (35.29)
Glucose Level					   
Decreased	 1 (25)	 2 (66.67)	 4 (100)	 2 (33.33)	 9 (52.94)
Normal	 3 (75)	 1 (33.33)	 0 (0)	 4 (66.67)	 8 (47.06)
Increased	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)

TB meningitis (66.67%), suspected viral meningitis 
(66.67%), and cryptococcal meningitis (25%). 
These findings are in line with earlier studies 
indicating that decreased consciousness is common 
among patients with TB infections due to the spread 
of infection into the brain parenchyma.25,26 Previous 
studies have also noted that only some cases of 
viral meningitis and a small proportion of cases 

of cryptococcal meningitis present with decreased 
consciousness.9,27

	 The results of this study are consistent 
with previous research, indicating that most cases 
of meningitis are associated with clear, colorless 
cerebrospinal fluid (CSF).28,29 Changes in CSF 
color to yellow and turbidity are generally caused 
by elevated protein levels exceeding 1 g/L (100 
mg/dL) or increased leukocyte counts.
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Table 5. Frequency Distribution of CSF Microbiological Examination Results

Characteristics 	 M. TB 	 Susp. M. TB 	 M. Cryptococcal 	 Susp. M. Viral 	 Total
	 (n=4)	 (n=3)	 (n=4)	 (n=6)	 (n=17)

Gram Stain					   
Gram-positive	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Gram-negative	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
No bacteria found	 4 (100)	 3 (100)	 4 (100)	 6 (100)	 17 (100)
AFB Staining					   
Positive	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Negative	 4 (100)	 3 (100)	 4 (100)	 6 (100)	 17 (100)
Molecular Rapid Test					   
Positive	 4 (100)	 0 (0)	 0 (0)	 0 (0)	 4 (23.53)
Negative	 0 (0)	 0 (0)	 4 (100)	 5 (83.33)	 9 (52.94)
Not performed	 0 (0)	 3 (100)	 0 (0)	 1 (16.67)	 4 (23.53)
Viral PCR Panel Test					   
Positive	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Negative	 0 (0)	 0 (0)	 0 (0)	 0 (0)	 0 (0)
Not performed	 4 (100)	 3 (100)	 4 (100)	 6 (100)	 17 (100)

Table 6. Frequency Distribution of CSF Parasitological Examination Results

India Ink 	 M. TB 	 Susp. M. TB 	 M. Cryptococcal 	 Susp. M. Viral 	 Total
Staining	 (n=4)	 (n=3)	 (n=4)	 (n=6)	 (n=17)

Positive	 0 (0)	 0 (0)	 4 (100)	 0 (0)	 4 (23.53)
Negative	 4 (100)	 2 (66.67)	 0 (0)	 3 (50)	 9 (52.94)
Not performed	 0 (0)	 1 (33.33)	 0 (0)	 3 (50)	 4 (23.53)

Table 7. Frequency Distribution of HIV Status in Meningitis Patients

HIV Status  	 M. TB 	 Susp. M. TB 	 M. Cryptococcal 	 Susp. M. Viral 	 Total
	 (n=4)	 (n=3)	 (n=4)	 (n=6)	 (n=17)

Positive	 0 (0)	 1 (33.33)	 4 (100)	 1 (16.67)	 6 (35.29)
Negative	 4 (100)	 2 (66.67)	 0 (0)	 5 (83.33)	 11 (64.71)

	 In the leukocyte count examination, 
cases were found with normal leukocyte levels 
(23.53%), elevated levels (70.59%), and markedly 
elevated levels (5.88%). These findings align with 
previous studies indicating that leukocyte levels 
typically increase in cases of TB and cryptococcal 
meningitis.24,30 Meanwhile, patients with viral 
meningitis generally experience three phases, 
beginning with a phase of no leukocyte elevation, 
during which leukocyte levels remain within 
normal limits.31

	 Examination of CSF polymorphonuclear 
(PMN) and mononuclear (MN) cells can help 
identify the causative pathogen. For PMN cells, 
cases were found with PMN percentages of 
0–25% (58.82%), 26–50% (35.29%), and 51–75% 
(5.88%). An elevated PMN count—particularly 
neutrophils—that exceeds MN cell counts in CSF is 
usually found in cases of bacterial meningitis. PMN 
cells, especially neutrophils, play a key role in 
innate immunity, primarily through phagocytosis of 
bacteria.32 No cases were found with PMN counts 
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exceeding 75%, as such a high level is commonly 
associated with bacterial meningitis. Acid-fast 
bacilli (AFB) staining is performed to detect 
Mycobacterium tuberculosis, a bacterium that can 
survive in acidic environments. The GeneXpert or 
Xpert MTB/RIF assay is used to detect DNA from 
Mycobacterium tuberculosis, the causative agent of 
tuberculous meningitis, and to identify rifampicin 
(RIF) resistance in the bacterium.33

	 Regarding MN cell counts, cases were 
observed with MN percentages of 26–50% 
(11.76%), 51–75% (29.41%), and 76–100% 
(58.82%). An increased MN count—particularly 
of lymphocytes—surpassing PMN counts in CSF 
is typically found in cases of TB, cryptococcal, 
and viral meningitis. These findings are in line 
with previous research showing that patients with 
TB and cryptococcal meningitis exhibit elevated 
leukocyte counts, particularly in MN cells.30,34 
Patients with viral meningitis typically go through 
three leukocyte phases: an initial phase with no 
leukocyte increase, a second phase with PMN-
dominant leukocytosis, and a third phase marked 
by MN-dominant leukocytosis 31

	 The findings of this study are consistent 
with previous research, which reported that patients 
with TB meningitis and cryptococcal meningitis 
experienced elevated CSF protein levels exceeding 
100 mg/dL.30,34 Meanwhile, earlier studies also 
noted that CSF protein levels in patients with viral 
meningitis typically remain normal or only slightly 
elevated, except in cases of VZV infection, which 
can lead to increased protein levels.35

	 In the biochemical analysis of CSF, 
decreased glucose levels (52.94%). The results 
regarding TB meningitis contrast with previous 
studies reporting a consistent decrease in CSF 
glucose levels among patients with TB meningitis.25 
It is possible that TB meningitis and suspected TB 
meningitis patients who presented with normal 
CSF glucose levels had already received treatment, 
leading to a reduction in bacterial load and 
normalization of glucose levels.
	 On the other hand, findings regarding 
cryptococcal meningitis are consistent with 
previous studies reporting decreased glucose levels 
in patients with this infection.34,36 The reduction in 
glucose levels in patients with meningitis is due 
to blood-brain barrier disruption and to glucose 
utilization by microorganisms during metabolism. 

Patients with viral meningitis tend to have normal 
glucose levels, as viruses do not carry out metabolic 
activity.24 The findings of this study are consistent 
with previous research, which stated that the 
GeneXpert test has higher sensitivity than the 
AFB examination. False-negative results in AFB 
testing may occur when the concentration of M. 
tuberculosis in the CSF sample is too low.37

	 Therefore, TB meningitis cases that 
test positive on GeneXpert but negative on AFB 
examination are highly plausible. Meanwhile, 
GeneXpert testing was not performed in 4 out 
of 17 cases (23.53%), namely in all 3 suspected 
TB meningitis cases (100%) and in 1 of the 6 
suspected viral meningitis cases (16.67%); thus, 
the causative pathogen could not be identified. The 
three suspected TB cases were classified based on 
a history of pulmonary TB, clinical findings, and 
head imaging results.
	 Regarding the viral PCR panel, no cases 
were tested. Viral PCR panel testing has not yet 
been implemented at SSIDH, which is why the 
causative pathogen in suspected viral meningitis 
cases could not be determined. Negative results in 
microbiological examinations (Gram staining, AFB 
staining, and GeneXpert or TCM) in suspected viral 
meningitis cases indicate that the infection was not 
caused by bacteria, TB, or fungi. Thus, viral PCR 
panel testing should be performed to determine 
whether the infection is viral in origin or caused 
by another pathogen. The findings of this study are 
consistent with previous research indicating that 
patients with cryptococcal meningitis typically 
show positive India ink staining results.8,27 A 
positive result on CSF parasitology examination 
indicates the presence of Cryptococcus neoformans 
in the cerebrospinal fluid, as detected by India 
ink staining. In microscopic examination of 
CSF samples from patients with cryptococcal 
meningitis, C. neoformans fungi can be observed 
as round, white-colored organisms against a dark 
background.
	 The findings of this study are consistent 
with previous research stating that all cryptococcal 
meningitis cases occurred in individuals with HIV-
positive status 24 These findings also align with 
the CDC (2021), which categorizes cryptococcal 
meningitis caused by Cryptococcus neoformans as 
an AIDS-related opportunistic infection. In addition 
to cryptococcosis caused by C. neoformans, 
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the CDC (2021) also identifies tuberculosis and 
cytomegalovirus infections as opportunistic 
infections. These meningitis-causing pathogens can 
easily infect individuals with weakened immune 
systems, such as those with HIV/AIDS.
	 Suspected viral meningitis cases accounted 
for only 6 of the 17 total cases (35.29%) identified 
at Sulianti Saroso Infectious Disease Hospital 
during the 2019–2023 period. These cases were 
classified as viral meningitis based on biochemical 
CSF examination results, including elevated 
mononuclear (MN) or lymphocyte cell counts, 
normal or slightly elevated CSF protein levels, 
and normal CSF glucose levels.17 Microbiological 
examination of CSF revealed negative results on 
Gram staining, acid-fast bacilli (AFB) tests, and 
GeneXpert, indicating no bacterial pathogens or 
Mycobacterium tuberculosis as causes of bacterial 
or TB meningitis. Furthermore, negative results 
from CSF parasitological examination using India 
ink staining ruled out cryptococcal meningitis. 
These findings suggest viral etiology in the six 
analyzed samples, underscoring the need for a viral 
PCR panel to identify the specific viral pathogen. 
CSF findings may also be influenced by prior 
empirical antibiotic therapy, a history of antibiotic 
use, HIV co-infection, and delayed referral to 
tertiary care due to limitations in healthcare 
facilities.
	 A major limitation of this study is 
incomplete CSF testing, which prevented the 
identification of the causative pathogens in some 
cases. The absence of GeneXpert or TCM testing 
and India ink staining in several samples, along 
with the lack of viral PCR panel testing across all 
samples, resulted in pathogens being undetermined 
in suspected TB and viral meningitis cases. To 
improve pathogen identification in meningitis 
cases, it is essential to establish a standardized CSF 
laboratory testing protocol that includes diagnostic 
methods for all major pathogen types, particularly 
viruses. This would ensure that no critical 
examinations are missed and that the causative 
pathogens—especially viruses—can be promptly 
identified. However, this data can support the need 
for viral testing in meningitis cases, especially 
in limited health facilities and areas with limited 
national insurance coverage.

CONCLUSION

	 Based on cerebrospinal fluid (CSF) 
examination results. The causative pathogens 
of meningitis may include Mycobacterium 
tuberculosis, Cryptococcus fungi, and suspected 
viruses. Suspected viral meningitis cases accounted 
for 6 out of 17 total cases (35.29%) based on 
physical examination (colour, clarity, and count of 
cells), elevated mononuclear (MN) or lymphocyte 
cell counts, and biochemical examination (normal 
or slightly elevated CSF protein levels, and normal 
CSF glucose levels)
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