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Abstract
Introduction with Objective: The aim of the present study was to evaluate the etiology and short-term outcome of 
Meningoencephalitis. Materials and Methods: A hospital-based observational study was conducted in the Department 
of Medicine, Sir Salimullah Medical College Mitford Hospital, from July 22 to June 2023. 50 Patients enrolled within 
the study period with features of Meningoencephalitis fulfilling the inclusion and exclusion criteria. Ethical clearance 
for the study was obtained from the Ethical Review Committee. A detailed history, clinical examination was carried 
out. In addition to the routine blood test, CSF samples were collected as soon as possible from all patients unless 
contraindicated and sent for cytological, biochemical, and microbiological tests. Data were collected in the 
pre-formed standard data collection form, recorded in separate case records and analyzed by SPSS 26.0. Results: Our 
results demonstrate the most of the cases (24, 48%) was tubercular meningoencephalitis, followed by (15, 30%) 
bacterial meningoencephalitis and (11,22%) viral meningoencephalitis.  Gram positive diplococci found in 5 (33%) 
participants, 1 (6%) participant detected to had S. pneumoniae in PCR in the bacterial meningoencephalitis group. 1 
(9%) participant detected to had Herpes simplex and 1 (9%) Varicella zoster in PCR among viral meningoencephalitis 
group. MTB detected in 8 (33%) participants in the tubercular meningoencephalitis group. Most of the participants 7 
(46%), 18 (75%) who was diagnosed with bacterial and tubercular meningoencephalitis were severely disabled 
respectively, 7 (63%) who was diagnosed with viral meningoencephalitis had good recovery. Mean ± SD of the 
duration of hospital stay of the tubercular meningoencephalitis was highest (31.91 ± 12.46 days). Most of the 
participants who had a poor outcome presented with headaches, GCS<8 (OR 9.84),increased ESR, decreased Glucose 
(mg/dl) in CSF, abnormal CT/MRI Findings, low GOS- E score, increased duration of hospital stay between the 
participants who had a poor outcome, were statistically significant (p<0.05). Conclusion: In this study tubercular 
meningoencephalitis was the most common microbiological etiology of meningoencephalitis and most of the patients 
18 (75%) were severely disabled, 3 (12.5%) died.
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Introduction:
Acute nervous system infection is the leading preventable 
cause of neurological deficit around the globe. 
Meningoencephalitis is a medical illness that resembles both 
meningitis (infection or inflammation of the meninges) and 
encephalitis (infection or inflammation of the brain)1. These 
two disorders frequently overlap in clinical practice2. Skipping 
vaccinations, age (viral meningitis mostly affects children 
under five years old, and bacterial meningitis mostly affects 
people under 20), community settings (children in boarding 
schools and childcare facilities are at higher risk), and factors 
that may compromise the patients immune system, such as 
acquired immune deficiency syndrome (AIDS), use of 
immunosuppressant drugs, spleen removal, end stage renal 
disease, and others, are all risk factors for meningitis3. On the 
other hand, subacute or chronic ME is typically caused by 
Mycobacterium tuberculosis and fungus, such as Candida 
albicans, Cryptococcus neoformans. Acute CNS infection due 
to Naegleria fowleri, which ends in death within 2–7 days, is 
termed primary amoebic meningoencephalitis and is not 
related to immunodeficiency2. Despite rigorous diagnostic 
workup, one-third to two-thirds of encephalitis cases still have 
an unknown origin4,5. Meningoencephalitis remains the 
leading cause of childhood fatalities, as well as the leading 
cause of long-term neurological disability in children6. The 
meningococci bacteria are mostly responsible for these cases. 
There are considerable variances in the regional distribution of 
the etiological agents responsible for bacterial meningitis. For 
example, whereas N. meningitides groups B and C cause a 
substantial proportion of illness episodes in Europe, group A 
is present in Asia and continues to prevail in Africa, where it 
generates the majority of severe epidemics in the meningitis 
belt, accounting for around 80 to 85% of reported 
meningococcal meningitis cases7,8. Viral encephalitis is more 
common and has more severe long-term consequences and 
death, particularly for certain viral infections such as herpes 
simplex virus (HSV) and Japanese encephalitis virus. The use 
of Gram stain technique or methylene blue to stain the 
preparation of the CSF deposit allows for the differentiation of 
bacterial kinds - Gram-positive or Gram-negative - and 
determining their morphology: cocci, coccobacilli. The 
methods sensitivity is determined by the bacterial species. 
Latex tests are utilized for the rapid qualitative detection of 
antigens of alive and dead bacteria in CSF or urine, allowing 
for early etiology determination even after antibiotic therapy 
has begun9. Recently, CSF C-reactive protein containing latex 
particles was used to differentiate bacterial and non-bacterial 
meningitis, and Interleukin10 was identified as a CSF inhibitor 
of macrophage Listecidal action. The best single test for 
distinguishing bacterial meningitis from viral meningitis is an 
increase in CSF lactic acid level (2 mmol/L in viral, 2-6 
mmol/L in partially treated cases, and & ≥ 6 mmol/L in 
bacterial etiology)10. In the case of symptoms suggestive of 
intracranial pressure, a CT/MRI scan should be done9. A 
structured version of the Glasgow Outcome Scale Extended 

(GOSE) interview was developed in 1998 to help standardize 
scoring processes for both the GOS and GOSE11. The GOSE 
focuses on post-injury change but does not distinguish 
between changes related to brain damage and disability 
induced, for example, by injury to other areas of the body. 
The GOSE can be used to measure the repercussions of 
general trauma, including polytrauma, and all types of injury 
are considered. The goal of the study will determine whether 
to examine the overall impact of injury or focus on the 
impacts of brain injury12. The aim of this study is to evaluate 
the present Microbiological pattern of meningoencephalitis 
and its short-term outcome in a tertiary level hospital.
Materials and Methods: 
This descriptive type of observational study was carried out in 
Department of Medicine, Sir Salimullah Medical College & 
Mitford Hospital (SSMC &MH) over a period of 12 months 
from July 2022 to June 2023.  The Laboratory work C.S.F 
Routine and PCR for viral Meningitis panel was performed in 
the department of “Microbiology and Immunology” of 
Bangabandhu Sheikh Mujib Medical University, CSF for 
Bacterial Meningitis panel was done in Square Hospital, 
Panthapath, Dhaka, CSF for Gene-Xpert was done in ICDDR, 
B, Mirpur, Dhaka and other investigations were done in Sir 
Salimullah Medical College and Mitford hospital, Dhaka, 
Bangladesh. All patients with meningoencephalitis was 
admitted in the Department of Medicine within the study 
period.Total 76 patients were enrolled into the study among 
those 50 Meningoencephalitis patients within the study period 
who had fulfill the inclusion and exclusion criteria were taken 
and rest of 26 patients were required to have ICU support (7), 
died before doing lumbar puncture (5), refused to give consent 
(5), Urosepsis (2), ICSOL (2), Stroke with aspiration 
pneumonia (3), DKA (2) were excluded from the study. 
Sampling method was purposive sampling as per inclusion 
and exclusion criteria. Fifty Meningoencephalitis patient 
fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were Hospital admitted patients in medicine wards with 
features suggestive of Meningoencephalitis, Patients age 
twelve years and above. Exclusion Criteria were Patients who 
refused lumbar puncture or died before doing lumbar 
Puncture, Patients of encephalopathy due to metabolic, 
endocrine and other infectious causes ex: UTI, aspiration 
pneumonia, Patients who have had recent head trauma, 
Stroke, SAH, CVST, known malignant lesions, Central 
nervous system neoplasm, connective tissue diseases, 
Critically ill patients required ICU support and Refused to 
give consent.
Sample Size Calculation
The sample size calculation was carried using the Fishers 
formula (Fisher et.al., 1998): n=z2 pq/d2
Where,
n= estimated sample size
Z= 1.96 (in 95% CI) value of standard normal distribution
P means prevalence of overall mortality = 11.5% (kafle et al. 
2017)

q= 88.5%(100-P)
d= degree of accuracy or precision level is considered at 7%
So, n= (1.96)2x11.5x88.5/ (7)2
= 79.79 =80
Due to time constrain, we were able to collect 50 samples. So 
our sample was = 50
Results:
A total of 50 patients with meningoencephalitis were enrolled 
in the study. The mean age of participants was 33.86 ± 16.67 
years, ranging from 12 to 70 years. The majority of patients 
(44%) were aged 25–50 years, while 40% were below 25 
years and 16% were over 50 years. Female participants 
predominated, accounting for 60% of cases, giving a 
male-to-female ratio of 1:1.5. Most participants (70%) resided 
in urban areas, and 68% were married. Regarding 
socioeconomic status, 64% belonged to the lower 
socioeconomic class, whereas 36% were from the middle 
class (Table I). The etiological distribution revealed that 
tubercular meningoencephalitis was the most common cause, 
diagnosed in 24 (48%) patients, followed by bacterial 
meningoencephalitis in 15 (30%) patients, and viral 
meningoencephalitis in 11 (22%) patients (Table II).
Table I: Demographic Characteristics of Patients

Table II: Etiological Distribution

Clinical Features: Fever and altered mental status were 
universal across all etiologies. Headache was present in 75% 
of tubercular, 60% of bacterial, and 36.3% of viral cases. 
Vomiting occurred in 62.5% of tubercular, 46.6% of 
bacterial, and 36.3% of viral cases. New-onset seizures were 
frequent in viral (81.8%) and bacterial (73.3%) 
meningoencephalitis, whereas only 37.5% of tubercular cases 
had seizures (Table-III).
Table III: Clinical Features by Etiology

When outcomes were stratified by etiology, bacterial 
meningoencephalitis patients with poor outcomes frequently 
had extensor plantar reflexes and absent papilledema, with a 
significantly lower GCS (<8) (Table IV). In viral cases, poor 
outcomes were significantly associated with cranial nerve 
palsy, absent papilledema, extensor plantar reflex, and GCS 
<8 (Table IV). Among tubercular meningoencephalitis 
patients, neck rigidity, Kernig’s sign, absent papilledema, and 
extensor plantar reflex were significantly associated with 
poor outcomes.
Table- IV Neurological Examination vs Outcome in 
Meningoencephalitis (n=15)

CSF Findings: Cerebrospinal fluid analysis revealed turbid 
CSF in all bacterial cases, with Gram-positive diplococci seen 
in 33.3% of samples. MTB was detected by GeneXpert in 
33.3% of tubercular cases, and viral PCR identified Herpes 
simplex and Varicella zoster in 9.09% each of viral cases. 
Protein levels were highest in tubercular cases (194 ± 156 
mg/dL), while cell counts were elevated in bacterial cases 
(528 ± 915.9/mm³). Lymphocyte predominance was seen in 
tubercular and viral meningoencephalitis, while neutrophilic 
predominance characterized bacterial cases (Table V). CSF 
parameters were associated with outcomes differently across 
etiologies. In bacterial meningoencephalitis, none of the CSF 
findings were significantly associated with poor outcomes 
(Table V). In viral meningoencephalitis, clear CSF and higher 
CSF glucose were significantly associated with favorable 
outcomes (p<0.01) (Table V). Interestingly, in tubercular 
cases, clear CSF was significantly associated with poor 
outcomes (p<0.001), while other parameters including 
glucose, protein, and ADA levels showed no significant 
association (Table V).
Table -V: CSF Findings vs Outcome in Meningoencephalitis 
(n=15)

2026  Volume 38  Number 0104

Glasgow Outcome Scale – Extended (GOS-E): Outcomes 
measured by GOS-E demonstrated that tubercular 
meningoencephalitis had the worst prognosis, with 75% 
severely disabled, 12.5% vegetative, and 12.5% deceased. In 
bacterial meningoencephalitis, 46.7% had poor outcomes, 
with 7 severely disabled and 2 vegetative, whereas viral 
meningoencephalitis showed the most favorable outcomes, 
with 72.7% achieving good recovery and only 27.8% 
experiencing poor outcomes (Tables VI).
Table -VI: GOS-E Scores by Etiology

Linear regression demonstrated a significant positive 
correlation between GCS and GOS-E, with 33% of the 
variation in GOS-E explained by GCS (R² = 0.334, B = 
0.441, p=0.000) (Figure 1).

Figure-1: A significant linear regression between GOS-E and 
GCS.
Predictors of Outcome: Multivariate logistic regression 
identified several factors significantly associated with poor 
outcomes: presence of headache (OR 0.192, 95% CI 
0.047–0.783, p=0.021), GCS <8 (OR 0.102, 95% CI 
0.012–0.872, p=0.037), prolonged hospital stay (OR 0.778, 
95% CI 0.650–0.930, p=0.006), elevated ESR (OR 0.893, 
95% CI 0.819–0.974, p=0.011), low CSF glucose (OR 2.134, 

95% CI 1.028–4.433, p=0.042), and abnormal CT/MRI 
findings (OR 0.065, 95% CI 0.008–0.558, p=0.013). Other 
variables such as CSF protein, ADA, and CRP were not 
statistically significant (Table VII).
In summary, tubercular meningoencephalitis was the most 
frequent etiology with the worst outcomes, bacterial cases 
had intermediate outcomes, and viral meningoencephalitis 
was associated with the most favorable prognosis. 
Neurological examination findings, CSF parameters, and 
imaging abnormalities were key determinants of short-term 
outcomes, and low GCS, headache, prolonged 
hospitalization, elevated ESR, low CSF glucose, and 
abnormal imaging were significant predictors of poor 
recovery.
Table-VII: Factors influencing the study outcome (N=50)

Discussion:
Meningoencephalitis is a disorder of varied etiology and is 
now one of the leading cause of morbidity and mortality all 
over the globe. Meningoencephalitis is a disease of major 
public health importance due to its high epidemic potential, 
high case fatality rate (CFR), and sequalae among survivors. 
The present study had objectives to study various clinical 
features, find out possible etiologies and to determine 
outcome and effect of different prognostic markers in 
outcome of Meningoencephalitis at the time of end of hospital 
stay. A better understanding of presenting features, causes 
and outcome is essential to help to improve the approach and 
to plan rational management of Meningoencephalitis. In our 
study, most of the study participants 22 (44%) were aged 
between 25-50 years. The mean ± SD of the age of the study 
participants were 33.86 ± 16.67 years, which was almost 
similar to Zhao et al13 conducted study. Most of the 
participants in our study 35 (70%) lived in urban areas and 32 
(64%) belonged from lower socioeconomic class. Study 
conducted by De et al14, found almost similar to this study. In 
our study, most of the study participants 30 (60%) were 
female. The male female ratio was 1:1.5, which was almost 
similar to study done by Ntagwabira15. In our study (5, 10%) 

of participants were suffering from diabetes mellitus. Gabor 
et al16, Vashisht et al2 stated that diabetes was the most 
common co-morbid condition. In this study most of the study 
participants 24 (48%) had tubercular meningoencephalitis, 
followed by 15 (30%) had bacterial and 11 (22%) had viral 
meningoencephalitis, which was similar to study done by 
Paul Matthew Pasco et al17, Borade et al18 Among all study 
group, all the study participants 15 (100%) had fever and 
altered mental status as the presenting symptoms, which was 
almost similar to study done by De et al14, Vasisht et al19. 
Among viral meningoencephalitis seizure was associated 
with poor outcome, similar to study findings by Zhao et al13, 
De et al14.  CNS examination findings among all study group 
found low GCS and extensor plantar were associated with 
poor outcome, similar to study by Kafle et al, Gabor et al16, 
Van de beek et al20, Modi et al21. Among the Viral 
meningoencephalitis study group investigations and CSF 
findings found high lymphocyte count in blood and low 
glucose content of the CSF was associated with poor outcome 
similar to study by Gabor et al16. CSF study among Viral 
meningoencephalitis found that clear color of fluid associated 
with good outcome but in Tubercular meningoencephalitis 
clear color of fluid was associated with poor outcome. 
Results were not similar with our study due to different 
etiology, agents, study group and methodology of study. 
Streptococcus pneumoniae was the etiological agents of 
Bacterial meningoencephalitis and Herpes simplex, varicella 
zoster was the etiological agents of Viral 
meningoencephalitis, similar to study by Vasisht et al19. 
Pelivanoglu, Kart Yasr et al found the most frequently 
identified cranial radiological findings were tuberculoma 37% 
of cases, which was similar to our study. Our findings shown 
that most of the participants 18 (75%) of Tubercular, 7 (46%) 
of bacterial meningoencephalitis were severely disabled and 3 
(12%) died among Tubercular group, which was similar to 
study by Yerramilli et al22, Borade et al18. Mean ± SD of the 
GOS-E in relation to poor outcome among bacterial 
meningoencephalitis was 3.44 ± 0.88, viral 
meningoencephalitis was 2.66 ± 0.57 and tubercular 
meningoencephalitis was 3.20 ± 1.10, respectively. Mean ± 
SD of the duration of hospital stay (days) in relation to poor 
outcome among Bacterial meningoencephalitis was 23.88 ± 
15.38, Viral meningoencephalitis was 29.66 ± 5.03 and 
tubercular meningoencephalitis was 31.91 ± 12.46 
respectively. Previous study by Sharma et al, Chen and 
Liu23,24, Jakobsen et al25, Weisfelt and others26, In the DMC 
(derivation cohort), In the EDS (validation cohort), Outcome 

was graded using GOS and GOSE scoring denoted 
favorable/unfavorable. Findings were not similar to our study 
due to different etiology, agents, study group and 
methodology of study. Multivariate logistic regression was 
performed to assess the impact of factors on the overall study 
outcome. Table VII shown that, headache, low GCS, 
increased duration of the hospital stay, raised ESR, low 
glucose in CSF and abnormal CT/MRI findings of the 
participants were significantly associated with the poor 
outcome (p<0.05). Among the factors, glucose in CSF wass 
the strongest predictor of the poor outcome with an odds ratio 
of 2.134. In a previous study Sharma et al23, Chen and Liu24, 
Jakobsen et al25, Weisfelt and others 26 found almost similar 
findings to our study.
Conclusion:
In the current study tubercular meningoencephalitis was the 
most common etiological agents of Meningoencephalitis. 
Most of the participants with tubercular and bacterial 
meningoencephalitis were severely disabled. Patients 
presented with headache, GCS<8, long duration of the 
hospital stay, increased ESR, decreased glucose in CSF and 
abnormal imaging findings of the participants were 
significantly associated with the poor outcome (p<0.05).
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Introduction:
Acute nervous system infection is the leading preventable 
cause of neurological deficit around the globe. 
Meningoencephalitis is a medical illness that resembles both 
meningitis (infection or inflammation of the meninges) and 
encephalitis (infection or inflammation of the brain)1. These 
two disorders frequently overlap in clinical practice2. Skipping 
vaccinations, age (viral meningitis mostly affects children 
under five years old, and bacterial meningitis mostly affects 
people under 20), community settings (children in boarding 
schools and childcare facilities are at higher risk), and factors 
that may compromise the patients immune system, such as 
acquired immune deficiency syndrome (AIDS), use of 
immunosuppressant drugs, spleen removal, end stage renal 
disease, and others, are all risk factors for meningitis3. On the 
other hand, subacute or chronic ME is typically caused by 
Mycobacterium tuberculosis and fungus, such as Candida 
albicans, Cryptococcus neoformans. Acute CNS infection due 
to Naegleria fowleri, which ends in death within 2–7 days, is 
termed primary amoebic meningoencephalitis and is not 
related to immunodeficiency2. Despite rigorous diagnostic 
workup, one-third to two-thirds of encephalitis cases still have 
an unknown origin4,5. Meningoencephalitis remains the 
leading cause of childhood fatalities, as well as the leading 
cause of long-term neurological disability in children6. The 
meningococci bacteria are mostly responsible for these cases. 
There are considerable variances in the regional distribution of 
the etiological agents responsible for bacterial meningitis. For 
example, whereas N. meningitides groups B and C cause a 
substantial proportion of illness episodes in Europe, group A 
is present in Asia and continues to prevail in Africa, where it 
generates the majority of severe epidemics in the meningitis 
belt, accounting for around 80 to 85% of reported 
meningococcal meningitis cases7,8. Viral encephalitis is more 
common and has more severe long-term consequences and 
death, particularly for certain viral infections such as herpes 
simplex virus (HSV) and Japanese encephalitis virus. The use 
of Gram stain technique or methylene blue to stain the 
preparation of the CSF deposit allows for the differentiation of 
bacterial kinds - Gram-positive or Gram-negative - and 
determining their morphology: cocci, coccobacilli. The 
methods sensitivity is determined by the bacterial species. 
Latex tests are utilized for the rapid qualitative detection of 
antigens of alive and dead bacteria in CSF or urine, allowing 
for early etiology determination even after antibiotic therapy 
has begun9. Recently, CSF C-reactive protein containing latex 
particles was used to differentiate bacterial and non-bacterial 
meningitis, and Interleukin10 was identified as a CSF inhibitor 
of macrophage Listecidal action. The best single test for 
distinguishing bacterial meningitis from viral meningitis is an 
increase in CSF lactic acid level (2 mmol/L in viral, 2-6 
mmol/L in partially treated cases, and & ≥ 6 mmol/L in 
bacterial etiology)10. In the case of symptoms suggestive of 
intracranial pressure, a CT/MRI scan should be done9. A 
structured version of the Glasgow Outcome Scale Extended 

(GOSE) interview was developed in 1998 to help standardize 
scoring processes for both the GOS and GOSE11. The GOSE 
focuses on post-injury change but does not distinguish 
between changes related to brain damage and disability 
induced, for example, by injury to other areas of the body. 
The GOSE can be used to measure the repercussions of 
general trauma, including polytrauma, and all types of injury 
are considered. The goal of the study will determine whether 
to examine the overall impact of injury or focus on the 
impacts of brain injury12. The aim of this study is to evaluate 
the present Microbiological pattern of meningoencephalitis 
and its short-term outcome in a tertiary level hospital.
Materials and Methods: 
This descriptive type of observational study was carried out in 
Department of Medicine, Sir Salimullah Medical College & 
Mitford Hospital (SSMC &MH) over a period of 12 months 
from July 2022 to June 2023.  The Laboratory work C.S.F 
Routine and PCR for viral Meningitis panel was performed in 
the department of “Microbiology and Immunology” of 
Bangabandhu Sheikh Mujib Medical University, CSF for 
Bacterial Meningitis panel was done in Square Hospital, 
Panthapath, Dhaka, CSF for Gene-Xpert was done in ICDDR, 
B, Mirpur, Dhaka and other investigations were done in Sir 
Salimullah Medical College and Mitford hospital, Dhaka, 
Bangladesh. All patients with meningoencephalitis was 
admitted in the Department of Medicine within the study 
period.Total 76 patients were enrolled into the study among 
those 50 Meningoencephalitis patients within the study period 
who had fulfill the inclusion and exclusion criteria were taken 
and rest of 26 patients were required to have ICU support (7), 
died before doing lumbar puncture (5), refused to give consent 
(5), Urosepsis (2), ICSOL (2), Stroke with aspiration 
pneumonia (3), DKA (2) were excluded from the study. 
Sampling method was purposive sampling as per inclusion 
and exclusion criteria. Fifty Meningoencephalitis patient 
fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were Hospital admitted patients in medicine wards with 
features suggestive of Meningoencephalitis, Patients age 
twelve years and above. Exclusion Criteria were Patients who 
refused lumbar puncture or died before doing lumbar 
Puncture, Patients of encephalopathy due to metabolic, 
endocrine and other infectious causes ex: UTI, aspiration 
pneumonia, Patients who have had recent head trauma, 
Stroke, SAH, CVST, known malignant lesions, Central 
nervous system neoplasm, connective tissue diseases, 
Critically ill patients required ICU support and Refused to 
give consent.
Sample Size Calculation
The sample size calculation was carried using the Fishers 
formula (Fisher et.al., 1998): n=z2 pq/d2
Where,
n= estimated sample size
Z= 1.96 (in 95% CI) value of standard normal distribution
P means prevalence of overall mortality = 11.5% (kafle et al. 
2017)

q= 88.5%(100-P)
d= degree of accuracy or precision level is considered at 7%
So, n= (1.96)2x11.5x88.5/ (7)2
= 79.79 =80
Due to time constrain, we were able to collect 50 samples. So 
our sample was = 50
Results:
A total of 50 patients with meningoencephalitis were enrolled 
in the study. The mean age of participants was 33.86 ± 16.67 
years, ranging from 12 to 70 years. The majority of patients 
(44%) were aged 25–50 years, while 40% were below 25 
years and 16% were over 50 years. Female participants 
predominated, accounting for 60% of cases, giving a 
male-to-female ratio of 1:1.5. Most participants (70%) resided 
in urban areas, and 68% were married. Regarding 
socioeconomic status, 64% belonged to the lower 
socioeconomic class, whereas 36% were from the middle 
class (Table I). The etiological distribution revealed that 
tubercular meningoencephalitis was the most common cause, 
diagnosed in 24 (48%) patients, followed by bacterial 
meningoencephalitis in 15 (30%) patients, and viral 
meningoencephalitis in 11 (22%) patients (Table II).
Table I: Demographic Characteristics of Patients

Table II: Etiological Distribution

Clinical Features: Fever and altered mental status were 
universal across all etiologies. Headache was present in 75% 
of tubercular, 60% of bacterial, and 36.3% of viral cases. 
Vomiting occurred in 62.5% of tubercular, 46.6% of 
bacterial, and 36.3% of viral cases. New-onset seizures were 
frequent in viral (81.8%) and bacterial (73.3%) 
meningoencephalitis, whereas only 37.5% of tubercular cases 
had seizures (Table-III).
Table III: Clinical Features by Etiology

When outcomes were stratified by etiology, bacterial 
meningoencephalitis patients with poor outcomes frequently 
had extensor plantar reflexes and absent papilledema, with a 
significantly lower GCS (<8) (Table IV). In viral cases, poor 
outcomes were significantly associated with cranial nerve 
palsy, absent papilledema, extensor plantar reflex, and GCS 
<8 (Table IV). Among tubercular meningoencephalitis 
patients, neck rigidity, Kernig’s sign, absent papilledema, and 
extensor plantar reflex were significantly associated with 
poor outcomes.
Table- IV Neurological Examination vs Outcome in 
Meningoencephalitis (n=15)

CSF Findings: Cerebrospinal fluid analysis revealed turbid 
CSF in all bacterial cases, with Gram-positive diplococci seen 
in 33.3% of samples. MTB was detected by GeneXpert in 
33.3% of tubercular cases, and viral PCR identified Herpes 
simplex and Varicella zoster in 9.09% each of viral cases. 
Protein levels were highest in tubercular cases (194 ± 156 
mg/dL), while cell counts were elevated in bacterial cases 
(528 ± 915.9/mm³). Lymphocyte predominance was seen in 
tubercular and viral meningoencephalitis, while neutrophilic 
predominance characterized bacterial cases (Table V). CSF 
parameters were associated with outcomes differently across 
etiologies. In bacterial meningoencephalitis, none of the CSF 
findings were significantly associated with poor outcomes 
(Table V). In viral meningoencephalitis, clear CSF and higher 
CSF glucose were significantly associated with favorable 
outcomes (p<0.01) (Table V). Interestingly, in tubercular 
cases, clear CSF was significantly associated with poor 
outcomes (p<0.001), while other parameters including 
glucose, protein, and ADA levels showed no significant 
association (Table V).
Table -V: CSF Findings vs Outcome in Meningoencephalitis 
(n=15)

Glasgow Outcome Scale – Extended (GOS-E): Outcomes 
measured by GOS-E demonstrated that tubercular 
meningoencephalitis had the worst prognosis, with 75% 
severely disabled, 12.5% vegetative, and 12.5% deceased. In 
bacterial meningoencephalitis, 46.7% had poor outcomes, 
with 7 severely disabled and 2 vegetative, whereas viral 
meningoencephalitis showed the most favorable outcomes, 
with 72.7% achieving good recovery and only 27.8% 
experiencing poor outcomes (Tables VI).
Table -VI: GOS-E Scores by Etiology

Linear regression demonstrated a significant positive 
correlation between GCS and GOS-E, with 33% of the 
variation in GOS-E explained by GCS (R² = 0.334, B = 
0.441, p=0.000) (Figure 1).

Figure-1: A significant linear regression between GOS-E and 
GCS.
Predictors of Outcome: Multivariate logistic regression 
identified several factors significantly associated with poor 
outcomes: presence of headache (OR 0.192, 95% CI 
0.047–0.783, p=0.021), GCS <8 (OR 0.102, 95% CI 
0.012–0.872, p=0.037), prolonged hospital stay (OR 0.778, 
95% CI 0.650–0.930, p=0.006), elevated ESR (OR 0.893, 
95% CI 0.819–0.974, p=0.011), low CSF glucose (OR 2.134, 

95% CI 1.028–4.433, p=0.042), and abnormal CT/MRI 
findings (OR 0.065, 95% CI 0.008–0.558, p=0.013). Other 
variables such as CSF protein, ADA, and CRP were not 
statistically significant (Table VII).
In summary, tubercular meningoencephalitis was the most 
frequent etiology with the worst outcomes, bacterial cases 
had intermediate outcomes, and viral meningoencephalitis 
was associated with the most favorable prognosis. 
Neurological examination findings, CSF parameters, and 
imaging abnormalities were key determinants of short-term 
outcomes, and low GCS, headache, prolonged 
hospitalization, elevated ESR, low CSF glucose, and 
abnormal imaging were significant predictors of poor 
recovery.
Table-VII: Factors influencing the study outcome (N=50)

Discussion:
Meningoencephalitis is a disorder of varied etiology and is 
now one of the leading cause of morbidity and mortality all 
over the globe. Meningoencephalitis is a disease of major 
public health importance due to its high epidemic potential, 
high case fatality rate (CFR), and sequalae among survivors. 
The present study had objectives to study various clinical 
features, find out possible etiologies and to determine 
outcome and effect of different prognostic markers in 
outcome of Meningoencephalitis at the time of end of hospital 
stay. A better understanding of presenting features, causes 
and outcome is essential to help to improve the approach and 
to plan rational management of Meningoencephalitis. In our 
study, most of the study participants 22 (44%) were aged 
between 25-50 years. The mean ± SD of the age of the study 
participants were 33.86 ± 16.67 years, which was almost 
similar to Zhao et al13 conducted study. Most of the 
participants in our study 35 (70%) lived in urban areas and 32 
(64%) belonged from lower socioeconomic class. Study 
conducted by De et al14, found almost similar to this study. In 
our study, most of the study participants 30 (60%) were 
female. The male female ratio was 1:1.5, which was almost 
similar to study done by Ntagwabira15. In our study (5, 10%) 

Etiology
Tubercular
Bacterial
Viral

Number
24
15
11

Percentage
48
30
22

Symptom
Fever
Headache
Vomiting
Altered mental status
Seizures

Tubercular (%)
100
75

62.5
100
37.5

Bacterial (%)
100
60

46.6
100
73.3

Viral (%)
100
36.3
36.3
100
81.8

Characteristic
Age (mean ± SD)
Age <25 years
Age 25–50 years
Age >50 years
Gender Male
Gender Female
Urban Residence
Rural Residence
Middle class
Lower class

Number (n=50)
33.86 ± 16.67

20
22
8
20
30
35
15
18
32

Percentages

40
44
16
40
60
70
30
36
64

of participants were suffering from diabetes mellitus. Gabor 
et al16, Vashisht et al2 stated that diabetes was the most 
common co-morbid condition. In this study most of the study 
participants 24 (48%) had tubercular meningoencephalitis, 
followed by 15 (30%) had bacterial and 11 (22%) had viral 
meningoencephalitis, which was similar to study done by 
Paul Matthew Pasco et al17, Borade et al18 Among all study 
group, all the study participants 15 (100%) had fever and 
altered mental status as the presenting symptoms, which was 
almost similar to study done by De et al14, Vasisht et al19. 
Among viral meningoencephalitis seizure was associated 
with poor outcome, similar to study findings by Zhao et al13, 
De et al14.  CNS examination findings among all study group 
found low GCS and extensor plantar were associated with 
poor outcome, similar to study by Kafle et al, Gabor et al16, 
Van de beek et al20, Modi et al21. Among the Viral 
meningoencephalitis study group investigations and CSF 
findings found high lymphocyte count in blood and low 
glucose content of the CSF was associated with poor outcome 
similar to study by Gabor et al16. CSF study among Viral 
meningoencephalitis found that clear color of fluid associated 
with good outcome but in Tubercular meningoencephalitis 
clear color of fluid was associated with poor outcome. 
Results were not similar with our study due to different 
etiology, agents, study group and methodology of study. 
Streptococcus pneumoniae was the etiological agents of 
Bacterial meningoencephalitis and Herpes simplex, varicella 
zoster was the etiological agents of Viral 
meningoencephalitis, similar to study by Vasisht et al19. 
Pelivanoglu, Kart Yasr et al found the most frequently 
identified cranial radiological findings were tuberculoma 37% 
of cases, which was similar to our study. Our findings shown 
that most of the participants 18 (75%) of Tubercular, 7 (46%) 
of bacterial meningoencephalitis were severely disabled and 3 
(12%) died among Tubercular group, which was similar to 
study by Yerramilli et al22, Borade et al18. Mean ± SD of the 
GOS-E in relation to poor outcome among bacterial 
meningoencephalitis was 3.44 ± 0.88, viral 
meningoencephalitis was 2.66 ± 0.57 and tubercular 
meningoencephalitis was 3.20 ± 1.10, respectively. Mean ± 
SD of the duration of hospital stay (days) in relation to poor 
outcome among Bacterial meningoencephalitis was 23.88 ± 
15.38, Viral meningoencephalitis was 29.66 ± 5.03 and 
tubercular meningoencephalitis was 31.91 ± 12.46 
respectively. Previous study by Sharma et al, Chen and 
Liu23,24, Jakobsen et al25, Weisfelt and others26, In the DMC 
(derivation cohort), In the EDS (validation cohort), Outcome 

was graded using GOS and GOSE scoring denoted 
favorable/unfavorable. Findings were not similar to our study 
due to different etiology, agents, study group and 
methodology of study. Multivariate logistic regression was 
performed to assess the impact of factors on the overall study 
outcome. Table VII shown that, headache, low GCS, 
increased duration of the hospital stay, raised ESR, low 
glucose in CSF and abnormal CT/MRI findings of the 
participants were significantly associated with the poor 
outcome (p<0.05). Among the factors, glucose in CSF wass 
the strongest predictor of the poor outcome with an odds ratio 
of 2.134. In a previous study Sharma et al23, Chen and Liu24, 
Jakobsen et al25, Weisfelt and others 26 found almost similar 
findings to our study.
Conclusion:
In the current study tubercular meningoencephalitis was the 
most common etiological agents of Meningoencephalitis. 
Most of the participants with tubercular and bacterial 
meningoencephalitis were severely disabled. Patients 
presented with headache, GCS<8, long duration of the 
hospital stay, increased ESR, decreased glucose in CSF and 
abnormal imaging findings of the participants were 
significantly associated with the poor outcome (p<0.05).
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Introduction:
Acute nervous system infection is the leading preventable 
cause of neurological deficit around the globe. 
Meningoencephalitis is a medical illness that resembles both 
meningitis (infection or inflammation of the meninges) and 
encephalitis (infection or inflammation of the brain)1. These 
two disorders frequently overlap in clinical practice2. Skipping 
vaccinations, age (viral meningitis mostly affects children 
under five years old, and bacterial meningitis mostly affects 
people under 20), community settings (children in boarding 
schools and childcare facilities are at higher risk), and factors 
that may compromise the patients immune system, such as 
acquired immune deficiency syndrome (AIDS), use of 
immunosuppressant drugs, spleen removal, end stage renal 
disease, and others, are all risk factors for meningitis3. On the 
other hand, subacute or chronic ME is typically caused by 
Mycobacterium tuberculosis and fungus, such as Candida 
albicans, Cryptococcus neoformans. Acute CNS infection due 
to Naegleria fowleri, which ends in death within 2–7 days, is 
termed primary amoebic meningoencephalitis and is not 
related to immunodeficiency2. Despite rigorous diagnostic 
workup, one-third to two-thirds of encephalitis cases still have 
an unknown origin4,5. Meningoencephalitis remains the 
leading cause of childhood fatalities, as well as the leading 
cause of long-term neurological disability in children6. The 
meningococci bacteria are mostly responsible for these cases. 
There are considerable variances in the regional distribution of 
the etiological agents responsible for bacterial meningitis. For 
example, whereas N. meningitides groups B and C cause a 
substantial proportion of illness episodes in Europe, group A 
is present in Asia and continues to prevail in Africa, where it 
generates the majority of severe epidemics in the meningitis 
belt, accounting for around 80 to 85% of reported 
meningococcal meningitis cases7,8. Viral encephalitis is more 
common and has more severe long-term consequences and 
death, particularly for certain viral infections such as herpes 
simplex virus (HSV) and Japanese encephalitis virus. The use 
of Gram stain technique or methylene blue to stain the 
preparation of the CSF deposit allows for the differentiation of 
bacterial kinds - Gram-positive or Gram-negative - and 
determining their morphology: cocci, coccobacilli. The 
methods sensitivity is determined by the bacterial species. 
Latex tests are utilized for the rapid qualitative detection of 
antigens of alive and dead bacteria in CSF or urine, allowing 
for early etiology determination even after antibiotic therapy 
has begun9. Recently, CSF C-reactive protein containing latex 
particles was used to differentiate bacterial and non-bacterial 
meningitis, and Interleukin10 was identified as a CSF inhibitor 
of macrophage Listecidal action. The best single test for 
distinguishing bacterial meningitis from viral meningitis is an 
increase in CSF lactic acid level (2 mmol/L in viral, 2-6 
mmol/L in partially treated cases, and & ≥ 6 mmol/L in 
bacterial etiology)10. In the case of symptoms suggestive of 
intracranial pressure, a CT/MRI scan should be done9. A 
structured version of the Glasgow Outcome Scale Extended 

(GOSE) interview was developed in 1998 to help standardize 
scoring processes for both the GOS and GOSE11. The GOSE 
focuses on post-injury change but does not distinguish 
between changes related to brain damage and disability 
induced, for example, by injury to other areas of the body. 
The GOSE can be used to measure the repercussions of 
general trauma, including polytrauma, and all types of injury 
are considered. The goal of the study will determine whether 
to examine the overall impact of injury or focus on the 
impacts of brain injury12. The aim of this study is to evaluate 
the present Microbiological pattern of meningoencephalitis 
and its short-term outcome in a tertiary level hospital.
Materials and Methods: 
This descriptive type of observational study was carried out in 
Department of Medicine, Sir Salimullah Medical College & 
Mitford Hospital (SSMC &MH) over a period of 12 months 
from July 2022 to June 2023.  The Laboratory work C.S.F 
Routine and PCR for viral Meningitis panel was performed in 
the department of “Microbiology and Immunology” of 
Bangabandhu Sheikh Mujib Medical University, CSF for 
Bacterial Meningitis panel was done in Square Hospital, 
Panthapath, Dhaka, CSF for Gene-Xpert was done in ICDDR, 
B, Mirpur, Dhaka and other investigations were done in Sir 
Salimullah Medical College and Mitford hospital, Dhaka, 
Bangladesh. All patients with meningoencephalitis was 
admitted in the Department of Medicine within the study 
period.Total 76 patients were enrolled into the study among 
those 50 Meningoencephalitis patients within the study period 
who had fulfill the inclusion and exclusion criteria were taken 
and rest of 26 patients were required to have ICU support (7), 
died before doing lumbar puncture (5), refused to give consent 
(5), Urosepsis (2), ICSOL (2), Stroke with aspiration 
pneumonia (3), DKA (2) were excluded from the study. 
Sampling method was purposive sampling as per inclusion 
and exclusion criteria. Fifty Meningoencephalitis patient 
fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were Hospital admitted patients in medicine wards with 
features suggestive of Meningoencephalitis, Patients age 
twelve years and above. Exclusion Criteria were Patients who 
refused lumbar puncture or died before doing lumbar 
Puncture, Patients of encephalopathy due to metabolic, 
endocrine and other infectious causes ex: UTI, aspiration 
pneumonia, Patients who have had recent head trauma, 
Stroke, SAH, CVST, known malignant lesions, Central 
nervous system neoplasm, connective tissue diseases, 
Critically ill patients required ICU support and Refused to 
give consent.
Sample Size Calculation
The sample size calculation was carried using the Fishers 
formula (Fisher et.al., 1998): n=z2 pq/d2
Where,
n= estimated sample size
Z= 1.96 (in 95% CI) value of standard normal distribution
P means prevalence of overall mortality = 11.5% (kafle et al. 
2017)

q= 88.5%(100-P)
d= degree of accuracy or precision level is considered at 7%
So, n= (1.96)2x11.5x88.5/ (7)2
= 79.79 =80
Due to time constrain, we were able to collect 50 samples. So 
our sample was = 50
Results:
A total of 50 patients with meningoencephalitis were enrolled 
in the study. The mean age of participants was 33.86 ± 16.67 
years, ranging from 12 to 70 years. The majority of patients 
(44%) were aged 25–50 years, while 40% were below 25 
years and 16% were over 50 years. Female participants 
predominated, accounting for 60% of cases, giving a 
male-to-female ratio of 1:1.5. Most participants (70%) resided 
in urban areas, and 68% were married. Regarding 
socioeconomic status, 64% belonged to the lower 
socioeconomic class, whereas 36% were from the middle 
class (Table I). The etiological distribution revealed that 
tubercular meningoencephalitis was the most common cause, 
diagnosed in 24 (48%) patients, followed by bacterial 
meningoencephalitis in 15 (30%) patients, and viral 
meningoencephalitis in 11 (22%) patients (Table II).
Table I: Demographic Characteristics of Patients

Table II: Etiological Distribution

Clinical Features: Fever and altered mental status were 
universal across all etiologies. Headache was present in 75% 
of tubercular, 60% of bacterial, and 36.3% of viral cases. 
Vomiting occurred in 62.5% of tubercular, 46.6% of 
bacterial, and 36.3% of viral cases. New-onset seizures were 
frequent in viral (81.8%) and bacterial (73.3%) 
meningoencephalitis, whereas only 37.5% of tubercular cases 
had seizures (Table-III).
Table III: Clinical Features by Etiology

When outcomes were stratified by etiology, bacterial 
meningoencephalitis patients with poor outcomes frequently 
had extensor plantar reflexes and absent papilledema, with a 
significantly lower GCS (<8) (Table IV). In viral cases, poor 
outcomes were significantly associated with cranial nerve 
palsy, absent papilledema, extensor plantar reflex, and GCS 
<8 (Table IV). Among tubercular meningoencephalitis 
patients, neck rigidity, Kernig’s sign, absent papilledema, and 
extensor plantar reflex were significantly associated with 
poor outcomes.
Table- IV Neurological Examination vs Outcome in 
Meningoencephalitis (n=15)

CSF Findings: Cerebrospinal fluid analysis revealed turbid 
CSF in all bacterial cases, with Gram-positive diplococci seen 
in 33.3% of samples. MTB was detected by GeneXpert in 
33.3% of tubercular cases, and viral PCR identified Herpes 
simplex and Varicella zoster in 9.09% each of viral cases. 
Protein levels were highest in tubercular cases (194 ± 156 
mg/dL), while cell counts were elevated in bacterial cases 
(528 ± 915.9/mm³). Lymphocyte predominance was seen in 
tubercular and viral meningoencephalitis, while neutrophilic 
predominance characterized bacterial cases (Table V). CSF 
parameters were associated with outcomes differently across 
etiologies. In bacterial meningoencephalitis, none of the CSF 
findings were significantly associated with poor outcomes 
(Table V). In viral meningoencephalitis, clear CSF and higher 
CSF glucose were significantly associated with favorable 
outcomes (p<0.01) (Table V). Interestingly, in tubercular 
cases, clear CSF was significantly associated with poor 
outcomes (p<0.001), while other parameters including 
glucose, protein, and ADA levels showed no significant 
association (Table V).
Table -V: CSF Findings vs Outcome in Meningoencephalitis 
(n=15)

2026  Volume 38  Number 0106

Glasgow Outcome Scale – Extended (GOS-E): Outcomes 
measured by GOS-E demonstrated that tubercular 
meningoencephalitis had the worst prognosis, with 75% 
severely disabled, 12.5% vegetative, and 12.5% deceased. In 
bacterial meningoencephalitis, 46.7% had poor outcomes, 
with 7 severely disabled and 2 vegetative, whereas viral 
meningoencephalitis showed the most favorable outcomes, 
with 72.7% achieving good recovery and only 27.8% 
experiencing poor outcomes (Tables VI).
Table -VI: GOS-E Scores by Etiology

Linear regression demonstrated a significant positive 
correlation between GCS and GOS-E, with 33% of the 
variation in GOS-E explained by GCS (R² = 0.334, B = 
0.441, p=0.000) (Figure 1).

Figure-1: A significant linear regression between GOS-E and 
GCS.
Predictors of Outcome: Multivariate logistic regression 
identified several factors significantly associated with poor 
outcomes: presence of headache (OR 0.192, 95% CI 
0.047–0.783, p=0.021), GCS <8 (OR 0.102, 95% CI 
0.012–0.872, p=0.037), prolonged hospital stay (OR 0.778, 
95% CI 0.650–0.930, p=0.006), elevated ESR (OR 0.893, 
95% CI 0.819–0.974, p=0.011), low CSF glucose (OR 2.134, 

95% CI 1.028–4.433, p=0.042), and abnormal CT/MRI 
findings (OR 0.065, 95% CI 0.008–0.558, p=0.013). Other 
variables such as CSF protein, ADA, and CRP were not 
statistically significant (Table VII).
In summary, tubercular meningoencephalitis was the most 
frequent etiology with the worst outcomes, bacterial cases 
had intermediate outcomes, and viral meningoencephalitis 
was associated with the most favorable prognosis. 
Neurological examination findings, CSF parameters, and 
imaging abnormalities were key determinants of short-term 
outcomes, and low GCS, headache, prolonged 
hospitalization, elevated ESR, low CSF glucose, and 
abnormal imaging were significant predictors of poor 
recovery.
Table-VII: Factors influencing the study outcome (N=50)

Discussion:
Meningoencephalitis is a disorder of varied etiology and is 
now one of the leading cause of morbidity and mortality all 
over the globe. Meningoencephalitis is a disease of major 
public health importance due to its high epidemic potential, 
high case fatality rate (CFR), and sequalae among survivors. 
The present study had objectives to study various clinical 
features, find out possible etiologies and to determine 
outcome and effect of different prognostic markers in 
outcome of Meningoencephalitis at the time of end of hospital 
stay. A better understanding of presenting features, causes 
and outcome is essential to help to improve the approach and 
to plan rational management of Meningoencephalitis. In our 
study, most of the study participants 22 (44%) were aged 
between 25-50 years. The mean ± SD of the age of the study 
participants were 33.86 ± 16.67 years, which was almost 
similar to Zhao et al13 conducted study. Most of the 
participants in our study 35 (70%) lived in urban areas and 32 
(64%) belonged from lower socioeconomic class. Study 
conducted by De et al14, found almost similar to this study. In 
our study, most of the study participants 30 (60%) were 
female. The male female ratio was 1:1.5, which was almost 
similar to study done by Ntagwabira15. In our study (5, 10%) 
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Outcome (GOS-E)
Good recovery
Moderate disability
Severe disability
Vegetative state
Death

Bacterial n (%)
3 (20)

5 (33.3)
7 (46.7)

0
0

Viral n (%)
6 (57.14)
3 (27.3)
2 (18.2)

0
0

Tubercular n (%)
3 (12.5)
5 (20.8)
18 (75)

0
3 (12.5)

Factors

Headache (no vs yes)
GCS (>8 vs<8)
Duration of hospital stay
ESR
CSF (clear vs turbid)
CSF glucose
CT/MRI findings
(normal vs abnormal)

OR

0.192
0.102
0.778
0.893
2.143
2.134

0.065

95% CI p-value

0.021S

0.037S

0.006S

0.011S

0.277NS

0.042S

0.013S

Lower
0.047
0.012
0.650
0.819
0.543
1.028
0.008

Upper
0.783
0.872
0.930
0.974
8.461
4.433
0.558

of participants were suffering from diabetes mellitus. Gabor 
et al16, Vashisht et al2 stated that diabetes was the most 
common co-morbid condition. In this study most of the study 
participants 24 (48%) had tubercular meningoencephalitis, 
followed by 15 (30%) had bacterial and 11 (22%) had viral 
meningoencephalitis, which was similar to study done by 
Paul Matthew Pasco et al17, Borade et al18 Among all study 
group, all the study participants 15 (100%) had fever and 
altered mental status as the presenting symptoms, which was 
almost similar to study done by De et al14, Vasisht et al19. 
Among viral meningoencephalitis seizure was associated 
with poor outcome, similar to study findings by Zhao et al13, 
De et al14.  CNS examination findings among all study group 
found low GCS and extensor plantar were associated with 
poor outcome, similar to study by Kafle et al, Gabor et al16, 
Van de beek et al20, Modi et al21. Among the Viral 
meningoencephalitis study group investigations and CSF 
findings found high lymphocyte count in blood and low 
glucose content of the CSF was associated with poor outcome 
similar to study by Gabor et al16. CSF study among Viral 
meningoencephalitis found that clear color of fluid associated 
with good outcome but in Tubercular meningoencephalitis 
clear color of fluid was associated with poor outcome. 
Results were not similar with our study due to different 
etiology, agents, study group and methodology of study. 
Streptococcus pneumoniae was the etiological agents of 
Bacterial meningoencephalitis and Herpes simplex, varicella 
zoster was the etiological agents of Viral 
meningoencephalitis, similar to study by Vasisht et al19. 
Pelivanoglu, Kart Yasr et al found the most frequently 
identified cranial radiological findings were tuberculoma 37% 
of cases, which was similar to our study. Our findings shown 
that most of the participants 18 (75%) of Tubercular, 7 (46%) 
of bacterial meningoencephalitis were severely disabled and 3 
(12%) died among Tubercular group, which was similar to 
study by Yerramilli et al22, Borade et al18. Mean ± SD of the 
GOS-E in relation to poor outcome among bacterial 
meningoencephalitis was 3.44 ± 0.88, viral 
meningoencephalitis was 2.66 ± 0.57 and tubercular 
meningoencephalitis was 3.20 ± 1.10, respectively. Mean ± 
SD of the duration of hospital stay (days) in relation to poor 
outcome among Bacterial meningoencephalitis was 23.88 ± 
15.38, Viral meningoencephalitis was 29.66 ± 5.03 and 
tubercular meningoencephalitis was 31.91 ± 12.46 
respectively. Previous study by Sharma et al, Chen and 
Liu23,24, Jakobsen et al25, Weisfelt and others26, In the DMC 
(derivation cohort), In the EDS (validation cohort), Outcome 

was graded using GOS and GOSE scoring denoted 
favorable/unfavorable. Findings were not similar to our study 
due to different etiology, agents, study group and 
methodology of study. Multivariate logistic regression was 
performed to assess the impact of factors on the overall study 
outcome. Table VII shown that, headache, low GCS, 
increased duration of the hospital stay, raised ESR, low 
glucose in CSF and abnormal CT/MRI findings of the 
participants were significantly associated with the poor 
outcome (p<0.05). Among the factors, glucose in CSF wass 
the strongest predictor of the poor outcome with an odds ratio 
of 2.134. In a previous study Sharma et al23, Chen and Liu24, 
Jakobsen et al25, Weisfelt and others 26 found almost similar 
findings to our study.
Conclusion:
In the current study tubercular meningoencephalitis was the 
most common etiological agents of Meningoencephalitis. 
Most of the participants with tubercular and bacterial 
meningoencephalitis were severely disabled. Patients 
presented with headache, GCS<8, long duration of the 
hospital stay, increased ESR, decreased glucose in CSF and 
abnormal imaging findings of the participants were 
significantly associated with the poor outcome (p<0.05).
Conflict of Interest: None.
Acknowledgement:
I express my gratitude to the Almighty Allah for giving me 
the opportunity and patience to perform this research work. It 
is my great pleasure and pride to express deepest regards to 
honorable Professor and guide Professor. Dr. Ahmed Hossain 
professor and head of the department of medicine, 
SSMC&MH, for his sincere, Cooperation, valuable advice, 
whole hearted and constant encouragement to make this 
thesis work successful. His strict supervision, constructive 
supervision and constant guidance during study period 
enabled me to successfully complete the research work.
References:
1. Jacob, E.S., Gopinathan, R., Ayisha, D., et al. Prevalence 
of JE in Meningoencephalitis Patients by IgM Antibody 
Detection & RT- PCR in a Tertiary Care Hospital. Journal of 
medical science and clinical research. 2017; 5(9): pp. 
28144-28149.
https://doi.org/10.18535/jmscr/v5i9.129
2. Vashisht, R., Gopalakrishnan, R., Nambi, S., et al. 
Microbial Etiology of Community Acquired 
Meningoencephalitis In Adults: A Retrospective Review. 

parameter     Bacterial 
Good        Poor 

P-
value 

         Viral  
Good      
poor 

p-value   Tubercular 
Good       poor 

P-value 

Gram-
positive 
diplococci 

1 (7.1) 4 
(26.7) 

NS       

PCR (S. 
pneumoniae) 

0 (0) 1 (6.6) NS       

PCR (HSV)    1(9.1) 0 (0) NS    
PCR (VZV)    0 (0) 1 (9.1)

 
NS    

Gene Xpert 
(MTB 
detected) 

      8(33.3) NS  

ADA (U/L)       8.43 ± 
7.38 

NS  

Journal of Microbiology and Infectious Diseases. 2021; 11(1): 
pp. 15 20.
https://doi.org/10.5799/jmid.897133
3. Khajeh, A., Sharifi-Mood, B. and Soleimani, G.R. Pediatric 
Meningoencephalitis; A Research on Patients Hospitalized in 
Zahedan, Southeastern Iran. International Journal of Infection. 
2014; 2(2).
https://doi.org/10.17795/iji-23835
4. Glaser, C.A., Gilliam, S., Schnurr, D., et al. In Search of 
Encephalitis Etiologies: Diagnostic Challenges in the California 
Encephalitis Project. 1998-2000. Clinical Infectious Diseases. 
2003; 36(6): pp.731-742.
https://doi.org/10.1086/367841
PMid:12627357
5. Glaser, C.A., Honarmand, S., Anderson, L.J., et al. Beyond 
Viruses: Clinical Profiles and Etiologies Associated with 
Encephalitis. Clinical Infectious Diseases. 2006; 43(12); pp. 
1565-1577.
https://doi.org/10.1086/509330
PMid:17109290
6. Das, L., Murmu, M.C. and Jena, B. Study on Clinico 
Etiological Corelation and Outcome of Viral 
Meningoencephalitis in Pediatric Age Group in A Tertiary Care 
Centre. International Journal of Research 
GRANTHAALAYAH. 2018; 6(5): pp. 380-390.
https://doi.org/10.29121/granthaalayah.v6.i5.2018.1466
7. Attia, J. Does This Adult Patient Have Acute Meningitis? 
Journal of American Medical Association. 1999; 282(2): p. 
175.
https://doi.org/10.1001/jama.282.2.175
PMid:10411200
8. Organization, W.H., (1998) Control of epidemic 
meningococcal disease: WHO practical guidelines. World 
Health Organization. (Accessed:12March,2022).
9. Garlicki, A.M., Jawień, M., Pancewicz, S.A., et al. 
PRINCIPLES OF DIAGNOSIS AND TREATMENT OF 
BACTERIAL PURULENT MENINGOENCEPHALITIS IN 
ADULTS. PRZEGL EPIDEMIOL. 2015; 69(2):pp. 303-307.
10. Uddin, M.N. and Uddin Hassan, M.M. Study of Etiological 
Pattern of Acute Meningo- Encephalitis Syndrome. Bangladesh 
Journal of Neuroscience. 2018; 34(1): pp. 45-51.
https://doi.org/10.3329/bjn.v34i1.57535 
11. Wilson, J.T.L., Pettigrew, L.E.L. and Teasdale, G.M. 
Structured Interviews for the Glasgow Outcome Scale and the 

Extended Glasgow Outcome Scale: Guidelines for Their Use. 
Journal of Neurotrauma. 1998; 15(8): pp. 573-585.
https://doi.org/10.1089/neu.1998.15.573
PMid:9726257
12. Wilson, L., Boase, K., Nelson, L.D., et al. A Manual for the 
Glasgow Outcome Scale Extended Interview. Journal of 
Neurotrauma. 2021; 38(17): pp. 2435-2446.
https://doi.org/10.1089/neu.2020.7527
PMid:33740873 PMCid:PMC8390784
13. Zhao, L., Zhou, M., Wang, B., et al. Clinical characteristics 
and outcome of clinically diagnosed viral encephalitis in 
southwest China. Neurological Sciences. 2015; 36(12):pp. 2191 
2197.
https://doi.org/10.1007/s10072-015-2333-8
PMid:26205533
14. De, S., Samanta, S., Halder, S. and Sarkar, P. Clinical 
Profile and Outcome of Children Admitted with Acute 
Encephalitis Syndrome in a tertiary Care hospital in West 
Bengal, India. IOSR Journal of Dental and Medical Sciences. 
2015; 14(11): pp. 08-12. https://doi.org/10.9790/0853 
141160812. (Accessed:01May,2022)
15. Ntagwabira, E. The Development of a Novel Algorithm for 
Detection of Common Bacterial, Viral and Fungal Aetiologic 
Agents of Meningoencephalitis. University of Nairobi. 
http://erepository.uonbi.ac.ke/handle/11295/107177; 2019.
16. Gabor, C. et al. Incident Cancer Risk of Patients with 
Prevalent Type 2 Diabetes Mellitus in Hungary (Part 2). 
Journal of Clinical Medicine. 2022; 11(13): 3848.
17. Pasco, P. M., Diagnostic features of tuberculous meningitis: 
a cross-sectional study. BMC research notes. 2012; 5: 1-6.
https://doi.org/10.1186/1756-0500-5-49
PMid:22264254 PMCid:PMC3282639
18. Borade, P.V., Haralkar, S.J. and Wadagale, A.V. 
Hypertensive disorders of pregnancy: an ongoing holocoust. 
Headache. 2014; 39(21): p.9.
19. Vashisht, R., Gopalakrishnan, R., Nambi, S., et al. 
Microbial Etiology of Community Acquired 
Meningoencephalitis In Adults: A Retrospective Review. 
Journal of Microbiology and Infectious Diseases. 2021; 11(1): 
pp. 15 20.
https://doi.org/10.5799/jmid.897133
20. Van de Beek, D., Spanjaard, L. and Reitsma, J.B. Clinical 
Features and Prognostic Factors in Adults with Bacterial 
Meningitis. The New England Journal of Medicine. 2004:p. 11.

https://doi.org/10.1056/NEJMoa040845
PMid:15509818
21. Modi, M., Sharma, K., Prabhakar, S., et al. Clinical and 
radiological predictors of outcome in tubercular meningitis: A 
prospective study of 209 patients. Clinical Neurology and 
Neurosurgery. 2017; 161: pp. 29-34.
https://doi.org/10.1016/j.clineuro.2017.08.006
PMid:28843114
22. Yerramilli, A., Tay, E.L., Stewardson, A.J., et al. The 
location of Australian Buruli ulcer lesions-Implications for 
unravelling disease transmission. PLoS neglected tropical 
diseases. 2017;11(8): p.e0005800.
https://doi.org/10.1371/journal.pntd.0005800
PMid:28821017 PMCid:PMC5584971
23. Sharma, R., Goda, R., Borkar, S.A., et al. Outcome 
following postneurosurgical Acinetobacter meningitis: an 
institutional experience of 72 cases. Neurosurgical Focus. 2019; 
47(2): p. E8. 

https://doi.org/10.3171/2019.5.FOCUS19278
PMid:31370029
24. Chen, T. and Liu, G. Long‐term outcome of acute central 
nervous system infection in children. Pediatric Investigations. 
2018; 2(3): pp. 155-163. https://doi.org/10.1002/ped4.12054. 
25. Jakobsen, A., Skov, M.T., Larsen, L., et al. Herpes Simplex 
Virus 2 Meningitis in Adults: A Prospective, Nationwide, 
Population- Based Cohort Study. Clinical Infectious Diseases. 
2022; 75(5): pp. 753-760.
https://doi.org/10.1093/cid/ciab1071
PMid:34979025
26. Weisfelt, M., Van de Beek, D., Spanjaard, L., et al. A risk 
score for unfavorable outcome in adults with bacterial 
meningitis. Annals of Neurology: Official Journal of the 
American Neurological Association and the Child Neurology 
Society. 2008; 63(1): pp.90-97.
https://doi.org/10.1002/ana.21216
PMid:17823938



072026  Volume 38  Number 01

Introduction:
Acute nervous system infection is the leading preventable 
cause of neurological deficit around the globe. 
Meningoencephalitis is a medical illness that resembles both 
meningitis (infection or inflammation of the meninges) and 
encephalitis (infection or inflammation of the brain)1. These 
two disorders frequently overlap in clinical practice2. Skipping 
vaccinations, age (viral meningitis mostly affects children 
under five years old, and bacterial meningitis mostly affects 
people under 20), community settings (children in boarding 
schools and childcare facilities are at higher risk), and factors 
that may compromise the patients immune system, such as 
acquired immune deficiency syndrome (AIDS), use of 
immunosuppressant drugs, spleen removal, end stage renal 
disease, and others, are all risk factors for meningitis3. On the 
other hand, subacute or chronic ME is typically caused by 
Mycobacterium tuberculosis and fungus, such as Candida 
albicans, Cryptococcus neoformans. Acute CNS infection due 
to Naegleria fowleri, which ends in death within 2–7 days, is 
termed primary amoebic meningoencephalitis and is not 
related to immunodeficiency2. Despite rigorous diagnostic 
workup, one-third to two-thirds of encephalitis cases still have 
an unknown origin4,5. Meningoencephalitis remains the 
leading cause of childhood fatalities, as well as the leading 
cause of long-term neurological disability in children6. The 
meningococci bacteria are mostly responsible for these cases. 
There are considerable variances in the regional distribution of 
the etiological agents responsible for bacterial meningitis. For 
example, whereas N. meningitides groups B and C cause a 
substantial proportion of illness episodes in Europe, group A 
is present in Asia and continues to prevail in Africa, where it 
generates the majority of severe epidemics in the meningitis 
belt, accounting for around 80 to 85% of reported 
meningococcal meningitis cases7,8. Viral encephalitis is more 
common and has more severe long-term consequences and 
death, particularly for certain viral infections such as herpes 
simplex virus (HSV) and Japanese encephalitis virus. The use 
of Gram stain technique or methylene blue to stain the 
preparation of the CSF deposit allows for the differentiation of 
bacterial kinds - Gram-positive or Gram-negative - and 
determining their morphology: cocci, coccobacilli. The 
methods sensitivity is determined by the bacterial species. 
Latex tests are utilized for the rapid qualitative detection of 
antigens of alive and dead bacteria in CSF or urine, allowing 
for early etiology determination even after antibiotic therapy 
has begun9. Recently, CSF C-reactive protein containing latex 
particles was used to differentiate bacterial and non-bacterial 
meningitis, and Interleukin10 was identified as a CSF inhibitor 
of macrophage Listecidal action. The best single test for 
distinguishing bacterial meningitis from viral meningitis is an 
increase in CSF lactic acid level (2 mmol/L in viral, 2-6 
mmol/L in partially treated cases, and & ≥ 6 mmol/L in 
bacterial etiology)10. In the case of symptoms suggestive of 
intracranial pressure, a CT/MRI scan should be done9. A 
structured version of the Glasgow Outcome Scale Extended 

(GOSE) interview was developed in 1998 to help standardize 
scoring processes for both the GOS and GOSE11. The GOSE 
focuses on post-injury change but does not distinguish 
between changes related to brain damage and disability 
induced, for example, by injury to other areas of the body. 
The GOSE can be used to measure the repercussions of 
general trauma, including polytrauma, and all types of injury 
are considered. The goal of the study will determine whether 
to examine the overall impact of injury or focus on the 
impacts of brain injury12. The aim of this study is to evaluate 
the present Microbiological pattern of meningoencephalitis 
and its short-term outcome in a tertiary level hospital.
Materials and Methods: 
This descriptive type of observational study was carried out in 
Department of Medicine, Sir Salimullah Medical College & 
Mitford Hospital (SSMC &MH) over a period of 12 months 
from July 2022 to June 2023.  The Laboratory work C.S.F 
Routine and PCR for viral Meningitis panel was performed in 
the department of “Microbiology and Immunology” of 
Bangabandhu Sheikh Mujib Medical University, CSF for 
Bacterial Meningitis panel was done in Square Hospital, 
Panthapath, Dhaka, CSF for Gene-Xpert was done in ICDDR, 
B, Mirpur, Dhaka and other investigations were done in Sir 
Salimullah Medical College and Mitford hospital, Dhaka, 
Bangladesh. All patients with meningoencephalitis was 
admitted in the Department of Medicine within the study 
period.Total 76 patients were enrolled into the study among 
those 50 Meningoencephalitis patients within the study period 
who had fulfill the inclusion and exclusion criteria were taken 
and rest of 26 patients were required to have ICU support (7), 
died before doing lumbar puncture (5), refused to give consent 
(5), Urosepsis (2), ICSOL (2), Stroke with aspiration 
pneumonia (3), DKA (2) were excluded from the study. 
Sampling method was purposive sampling as per inclusion 
and exclusion criteria. Fifty Meningoencephalitis patient 
fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were Hospital admitted patients in medicine wards with 
features suggestive of Meningoencephalitis, Patients age 
twelve years and above. Exclusion Criteria were Patients who 
refused lumbar puncture or died before doing lumbar 
Puncture, Patients of encephalopathy due to metabolic, 
endocrine and other infectious causes ex: UTI, aspiration 
pneumonia, Patients who have had recent head trauma, 
Stroke, SAH, CVST, known malignant lesions, Central 
nervous system neoplasm, connective tissue diseases, 
Critically ill patients required ICU support and Refused to 
give consent.
Sample Size Calculation
The sample size calculation was carried using the Fishers 
formula (Fisher et.al., 1998): n=z2 pq/d2
Where,
n= estimated sample size
Z= 1.96 (in 95% CI) value of standard normal distribution
P means prevalence of overall mortality = 11.5% (kafle et al. 
2017)

q= 88.5%(100-P)
d= degree of accuracy or precision level is considered at 7%
So, n= (1.96)2x11.5x88.5/ (7)2
= 79.79 =80
Due to time constrain, we were able to collect 50 samples. So 
our sample was = 50
Results:
A total of 50 patients with meningoencephalitis were enrolled 
in the study. The mean age of participants was 33.86 ± 16.67 
years, ranging from 12 to 70 years. The majority of patients 
(44%) were aged 25–50 years, while 40% were below 25 
years and 16% were over 50 years. Female participants 
predominated, accounting for 60% of cases, giving a 
male-to-female ratio of 1:1.5. Most participants (70%) resided 
in urban areas, and 68% were married. Regarding 
socioeconomic status, 64% belonged to the lower 
socioeconomic class, whereas 36% were from the middle 
class (Table I). The etiological distribution revealed that 
tubercular meningoencephalitis was the most common cause, 
diagnosed in 24 (48%) patients, followed by bacterial 
meningoencephalitis in 15 (30%) patients, and viral 
meningoencephalitis in 11 (22%) patients (Table II).
Table I: Demographic Characteristics of Patients

Table II: Etiological Distribution

Clinical Features: Fever and altered mental status were 
universal across all etiologies. Headache was present in 75% 
of tubercular, 60% of bacterial, and 36.3% of viral cases. 
Vomiting occurred in 62.5% of tubercular, 46.6% of 
bacterial, and 36.3% of viral cases. New-onset seizures were 
frequent in viral (81.8%) and bacterial (73.3%) 
meningoencephalitis, whereas only 37.5% of tubercular cases 
had seizures (Table-III).
Table III: Clinical Features by Etiology

When outcomes were stratified by etiology, bacterial 
meningoencephalitis patients with poor outcomes frequently 
had extensor plantar reflexes and absent papilledema, with a 
significantly lower GCS (<8) (Table IV). In viral cases, poor 
outcomes were significantly associated with cranial nerve 
palsy, absent papilledema, extensor plantar reflex, and GCS 
<8 (Table IV). Among tubercular meningoencephalitis 
patients, neck rigidity, Kernig’s sign, absent papilledema, and 
extensor plantar reflex were significantly associated with 
poor outcomes.
Table- IV Neurological Examination vs Outcome in 
Meningoencephalitis (n=15)

CSF Findings: Cerebrospinal fluid analysis revealed turbid 
CSF in all bacterial cases, with Gram-positive diplococci seen 
in 33.3% of samples. MTB was detected by GeneXpert in 
33.3% of tubercular cases, and viral PCR identified Herpes 
simplex and Varicella zoster in 9.09% each of viral cases. 
Protein levels were highest in tubercular cases (194 ± 156 
mg/dL), while cell counts were elevated in bacterial cases 
(528 ± 915.9/mm³). Lymphocyte predominance was seen in 
tubercular and viral meningoencephalitis, while neutrophilic 
predominance characterized bacterial cases (Table V). CSF 
parameters were associated with outcomes differently across 
etiologies. In bacterial meningoencephalitis, none of the CSF 
findings were significantly associated with poor outcomes 
(Table V). In viral meningoencephalitis, clear CSF and higher 
CSF glucose were significantly associated with favorable 
outcomes (p<0.01) (Table V). Interestingly, in tubercular 
cases, clear CSF was significantly associated with poor 
outcomes (p<0.001), while other parameters including 
glucose, protein, and ADA levels showed no significant 
association (Table V).
Table -V: CSF Findings vs Outcome in Meningoencephalitis 
(n=15)

Glasgow Outcome Scale – Extended (GOS-E): Outcomes 
measured by GOS-E demonstrated that tubercular 
meningoencephalitis had the worst prognosis, with 75% 
severely disabled, 12.5% vegetative, and 12.5% deceased. In 
bacterial meningoencephalitis, 46.7% had poor outcomes, 
with 7 severely disabled and 2 vegetative, whereas viral 
meningoencephalitis showed the most favorable outcomes, 
with 72.7% achieving good recovery and only 27.8% 
experiencing poor outcomes (Tables VI).
Table -VI: GOS-E Scores by Etiology

Linear regression demonstrated a significant positive 
correlation between GCS and GOS-E, with 33% of the 
variation in GOS-E explained by GCS (R² = 0.334, B = 
0.441, p=0.000) (Figure 1).

Figure-1: A significant linear regression between GOS-E and 
GCS.
Predictors of Outcome: Multivariate logistic regression 
identified several factors significantly associated with poor 
outcomes: presence of headache (OR 0.192, 95% CI 
0.047–0.783, p=0.021), GCS <8 (OR 0.102, 95% CI 
0.012–0.872, p=0.037), prolonged hospital stay (OR 0.778, 
95% CI 0.650–0.930, p=0.006), elevated ESR (OR 0.893, 
95% CI 0.819–0.974, p=0.011), low CSF glucose (OR 2.134, 

95% CI 1.028–4.433, p=0.042), and abnormal CT/MRI 
findings (OR 0.065, 95% CI 0.008–0.558, p=0.013). Other 
variables such as CSF protein, ADA, and CRP were not 
statistically significant (Table VII).
In summary, tubercular meningoencephalitis was the most 
frequent etiology with the worst outcomes, bacterial cases 
had intermediate outcomes, and viral meningoencephalitis 
was associated with the most favorable prognosis. 
Neurological examination findings, CSF parameters, and 
imaging abnormalities were key determinants of short-term 
outcomes, and low GCS, headache, prolonged 
hospitalization, elevated ESR, low CSF glucose, and 
abnormal imaging were significant predictors of poor 
recovery.
Table-VII: Factors influencing the study outcome (N=50)

Discussion:
Meningoencephalitis is a disorder of varied etiology and is 
now one of the leading cause of morbidity and mortality all 
over the globe. Meningoencephalitis is a disease of major 
public health importance due to its high epidemic potential, 
high case fatality rate (CFR), and sequalae among survivors. 
The present study had objectives to study various clinical 
features, find out possible etiologies and to determine 
outcome and effect of different prognostic markers in 
outcome of Meningoencephalitis at the time of end of hospital 
stay. A better understanding of presenting features, causes 
and outcome is essential to help to improve the approach and 
to plan rational management of Meningoencephalitis. In our 
study, most of the study participants 22 (44%) were aged 
between 25-50 years. The mean ± SD of the age of the study 
participants were 33.86 ± 16.67 years, which was almost 
similar to Zhao et al13 conducted study. Most of the 
participants in our study 35 (70%) lived in urban areas and 32 
(64%) belonged from lower socioeconomic class. Study 
conducted by De et al14, found almost similar to this study. In 
our study, most of the study participants 30 (60%) were 
female. The male female ratio was 1:1.5, which was almost 
similar to study done by Ntagwabira15. In our study (5, 10%) 
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of participants were suffering from diabetes mellitus. Gabor 
et al16, Vashisht et al2 stated that diabetes was the most 
common co-morbid condition. In this study most of the study 
participants 24 (48%) had tubercular meningoencephalitis, 
followed by 15 (30%) had bacterial and 11 (22%) had viral 
meningoencephalitis, which was similar to study done by 
Paul Matthew Pasco et al17, Borade et al18 Among all study 
group, all the study participants 15 (100%) had fever and 
altered mental status as the presenting symptoms, which was 
almost similar to study done by De et al14, Vasisht et al19. 
Among viral meningoencephalitis seizure was associated 
with poor outcome, similar to study findings by Zhao et al13, 
De et al14.  CNS examination findings among all study group 
found low GCS and extensor plantar were associated with 
poor outcome, similar to study by Kafle et al, Gabor et al16, 
Van de beek et al20, Modi et al21. Among the Viral 
meningoencephalitis study group investigations and CSF 
findings found high lymphocyte count in blood and low 
glucose content of the CSF was associated with poor outcome 
similar to study by Gabor et al16. CSF study among Viral 
meningoencephalitis found that clear color of fluid associated 
with good outcome but in Tubercular meningoencephalitis 
clear color of fluid was associated with poor outcome. 
Results were not similar with our study due to different 
etiology, agents, study group and methodology of study. 
Streptococcus pneumoniae was the etiological agents of 
Bacterial meningoencephalitis and Herpes simplex, varicella 
zoster was the etiological agents of Viral 
meningoencephalitis, similar to study by Vasisht et al19. 
Pelivanoglu, Kart Yasr et al found the most frequently 
identified cranial radiological findings were tuberculoma 37% 
of cases, which was similar to our study. Our findings shown 
that most of the participants 18 (75%) of Tubercular, 7 (46%) 
of bacterial meningoencephalitis were severely disabled and 3 
(12%) died among Tubercular group, which was similar to 
study by Yerramilli et al22, Borade et al18. Mean ± SD of the 
GOS-E in relation to poor outcome among bacterial 
meningoencephalitis was 3.44 ± 0.88, viral 
meningoencephalitis was 2.66 ± 0.57 and tubercular 
meningoencephalitis was 3.20 ± 1.10, respectively. Mean ± 
SD of the duration of hospital stay (days) in relation to poor 
outcome among Bacterial meningoencephalitis was 23.88 ± 
15.38, Viral meningoencephalitis was 29.66 ± 5.03 and 
tubercular meningoencephalitis was 31.91 ± 12.46 
respectively. Previous study by Sharma et al, Chen and 
Liu23,24, Jakobsen et al25, Weisfelt and others26, In the DMC 
(derivation cohort), In the EDS (validation cohort), Outcome 

was graded using GOS and GOSE scoring denoted 
favorable/unfavorable. Findings were not similar to our study 
due to different etiology, agents, study group and 
methodology of study. Multivariate logistic regression was 
performed to assess the impact of factors on the overall study 
outcome. Table VII shown that, headache, low GCS, 
increased duration of the hospital stay, raised ESR, low 
glucose in CSF and abnormal CT/MRI findings of the 
participants were significantly associated with the poor 
outcome (p<0.05). Among the factors, glucose in CSF wass 
the strongest predictor of the poor outcome with an odds ratio 
of 2.134. In a previous study Sharma et al23, Chen and Liu24, 
Jakobsen et al25, Weisfelt and others 26 found almost similar 
findings to our study.
Conclusion:
In the current study tubercular meningoencephalitis was the 
most common etiological agents of Meningoencephalitis. 
Most of the participants with tubercular and bacterial 
meningoencephalitis were severely disabled. Patients 
presented with headache, GCS<8, long duration of the 
hospital stay, increased ESR, decreased glucose in CSF and 
abnormal imaging findings of the participants were 
significantly associated with the poor outcome (p<0.05).
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Introduction:
Acute nervous system infection is the leading preventable 
cause of neurological deficit around the globe. 
Meningoencephalitis is a medical illness that resembles both 
meningitis (infection or inflammation of the meninges) and 
encephalitis (infection or inflammation of the brain)1. These 
two disorders frequently overlap in clinical practice2. Skipping 
vaccinations, age (viral meningitis mostly affects children 
under five years old, and bacterial meningitis mostly affects 
people under 20), community settings (children in boarding 
schools and childcare facilities are at higher risk), and factors 
that may compromise the patients immune system, such as 
acquired immune deficiency syndrome (AIDS), use of 
immunosuppressant drugs, spleen removal, end stage renal 
disease, and others, are all risk factors for meningitis3. On the 
other hand, subacute or chronic ME is typically caused by 
Mycobacterium tuberculosis and fungus, such as Candida 
albicans, Cryptococcus neoformans. Acute CNS infection due 
to Naegleria fowleri, which ends in death within 2–7 days, is 
termed primary amoebic meningoencephalitis and is not 
related to immunodeficiency2. Despite rigorous diagnostic 
workup, one-third to two-thirds of encephalitis cases still have 
an unknown origin4,5. Meningoencephalitis remains the 
leading cause of childhood fatalities, as well as the leading 
cause of long-term neurological disability in children6. The 
meningococci bacteria are mostly responsible for these cases. 
There are considerable variances in the regional distribution of 
the etiological agents responsible for bacterial meningitis. For 
example, whereas N. meningitides groups B and C cause a 
substantial proportion of illness episodes in Europe, group A 
is present in Asia and continues to prevail in Africa, where it 
generates the majority of severe epidemics in the meningitis 
belt, accounting for around 80 to 85% of reported 
meningococcal meningitis cases7,8. Viral encephalitis is more 
common and has more severe long-term consequences and 
death, particularly for certain viral infections such as herpes 
simplex virus (HSV) and Japanese encephalitis virus. The use 
of Gram stain technique or methylene blue to stain the 
preparation of the CSF deposit allows for the differentiation of 
bacterial kinds - Gram-positive or Gram-negative - and 
determining their morphology: cocci, coccobacilli. The 
methods sensitivity is determined by the bacterial species. 
Latex tests are utilized for the rapid qualitative detection of 
antigens of alive and dead bacteria in CSF or urine, allowing 
for early etiology determination even after antibiotic therapy 
has begun9. Recently, CSF C-reactive protein containing latex 
particles was used to differentiate bacterial and non-bacterial 
meningitis, and Interleukin10 was identified as a CSF inhibitor 
of macrophage Listecidal action. The best single test for 
distinguishing bacterial meningitis from viral meningitis is an 
increase in CSF lactic acid level (2 mmol/L in viral, 2-6 
mmol/L in partially treated cases, and & ≥ 6 mmol/L in 
bacterial etiology)10. In the case of symptoms suggestive of 
intracranial pressure, a CT/MRI scan should be done9. A 
structured version of the Glasgow Outcome Scale Extended 

(GOSE) interview was developed in 1998 to help standardize 
scoring processes for both the GOS and GOSE11. The GOSE 
focuses on post-injury change but does not distinguish 
between changes related to brain damage and disability 
induced, for example, by injury to other areas of the body. 
The GOSE can be used to measure the repercussions of 
general trauma, including polytrauma, and all types of injury 
are considered. The goal of the study will determine whether 
to examine the overall impact of injury or focus on the 
impacts of brain injury12. The aim of this study is to evaluate 
the present Microbiological pattern of meningoencephalitis 
and its short-term outcome in a tertiary level hospital.
Materials and Methods: 
This descriptive type of observational study was carried out in 
Department of Medicine, Sir Salimullah Medical College & 
Mitford Hospital (SSMC &MH) over a period of 12 months 
from July 2022 to June 2023.  The Laboratory work C.S.F 
Routine and PCR for viral Meningitis panel was performed in 
the department of “Microbiology and Immunology” of 
Bangabandhu Sheikh Mujib Medical University, CSF for 
Bacterial Meningitis panel was done in Square Hospital, 
Panthapath, Dhaka, CSF for Gene-Xpert was done in ICDDR, 
B, Mirpur, Dhaka and other investigations were done in Sir 
Salimullah Medical College and Mitford hospital, Dhaka, 
Bangladesh. All patients with meningoencephalitis was 
admitted in the Department of Medicine within the study 
period.Total 76 patients were enrolled into the study among 
those 50 Meningoencephalitis patients within the study period 
who had fulfill the inclusion and exclusion criteria were taken 
and rest of 26 patients were required to have ICU support (7), 
died before doing lumbar puncture (5), refused to give consent 
(5), Urosepsis (2), ICSOL (2), Stroke with aspiration 
pneumonia (3), DKA (2) were excluded from the study. 
Sampling method was purposive sampling as per inclusion 
and exclusion criteria. Fifty Meningoencephalitis patient 
fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were Hospital admitted patients in medicine wards with 
features suggestive of Meningoencephalitis, Patients age 
twelve years and above. Exclusion Criteria were Patients who 
refused lumbar puncture or died before doing lumbar 
Puncture, Patients of encephalopathy due to metabolic, 
endocrine and other infectious causes ex: UTI, aspiration 
pneumonia, Patients who have had recent head trauma, 
Stroke, SAH, CVST, known malignant lesions, Central 
nervous system neoplasm, connective tissue diseases, 
Critically ill patients required ICU support and Refused to 
give consent.
Sample Size Calculation
The sample size calculation was carried using the Fishers 
formula (Fisher et.al., 1998): n=z2 pq/d2
Where,
n= estimated sample size
Z= 1.96 (in 95% CI) value of standard normal distribution
P means prevalence of overall mortality = 11.5% (kafle et al. 
2017)

q= 88.5%(100-P)
d= degree of accuracy or precision level is considered at 7%
So, n= (1.96)2x11.5x88.5/ (7)2
= 79.79 =80
Due to time constrain, we were able to collect 50 samples. So 
our sample was = 50
Results:
A total of 50 patients with meningoencephalitis were enrolled 
in the study. The mean age of participants was 33.86 ± 16.67 
years, ranging from 12 to 70 years. The majority of patients 
(44%) were aged 25–50 years, while 40% were below 25 
years and 16% were over 50 years. Female participants 
predominated, accounting for 60% of cases, giving a 
male-to-female ratio of 1:1.5. Most participants (70%) resided 
in urban areas, and 68% were married. Regarding 
socioeconomic status, 64% belonged to the lower 
socioeconomic class, whereas 36% were from the middle 
class (Table I). The etiological distribution revealed that 
tubercular meningoencephalitis was the most common cause, 
diagnosed in 24 (48%) patients, followed by bacterial 
meningoencephalitis in 15 (30%) patients, and viral 
meningoencephalitis in 11 (22%) patients (Table II).
Table I: Demographic Characteristics of Patients

Table II: Etiological Distribution

Clinical Features: Fever and altered mental status were 
universal across all etiologies. Headache was present in 75% 
of tubercular, 60% of bacterial, and 36.3% of viral cases. 
Vomiting occurred in 62.5% of tubercular, 46.6% of 
bacterial, and 36.3% of viral cases. New-onset seizures were 
frequent in viral (81.8%) and bacterial (73.3%) 
meningoencephalitis, whereas only 37.5% of tubercular cases 
had seizures (Table-III).
Table III: Clinical Features by Etiology

When outcomes were stratified by etiology, bacterial 
meningoencephalitis patients with poor outcomes frequently 
had extensor plantar reflexes and absent papilledema, with a 
significantly lower GCS (<8) (Table IV). In viral cases, poor 
outcomes were significantly associated with cranial nerve 
palsy, absent papilledema, extensor plantar reflex, and GCS 
<8 (Table IV). Among tubercular meningoencephalitis 
patients, neck rigidity, Kernig’s sign, absent papilledema, and 
extensor plantar reflex were significantly associated with 
poor outcomes.
Table- IV Neurological Examination vs Outcome in 
Meningoencephalitis (n=15)

CSF Findings: Cerebrospinal fluid analysis revealed turbid 
CSF in all bacterial cases, with Gram-positive diplococci seen 
in 33.3% of samples. MTB was detected by GeneXpert in 
33.3% of tubercular cases, and viral PCR identified Herpes 
simplex and Varicella zoster in 9.09% each of viral cases. 
Protein levels were highest in tubercular cases (194 ± 156 
mg/dL), while cell counts were elevated in bacterial cases 
(528 ± 915.9/mm³). Lymphocyte predominance was seen in 
tubercular and viral meningoencephalitis, while neutrophilic 
predominance characterized bacterial cases (Table V). CSF 
parameters were associated with outcomes differently across 
etiologies. In bacterial meningoencephalitis, none of the CSF 
findings were significantly associated with poor outcomes 
(Table V). In viral meningoencephalitis, clear CSF and higher 
CSF glucose were significantly associated with favorable 
outcomes (p<0.01) (Table V). Interestingly, in tubercular 
cases, clear CSF was significantly associated with poor 
outcomes (p<0.001), while other parameters including 
glucose, protein, and ADA levels showed no significant 
association (Table V).
Table -V: CSF Findings vs Outcome in Meningoencephalitis 
(n=15)

Glasgow Outcome Scale – Extended (GOS-E): Outcomes 
measured by GOS-E demonstrated that tubercular 
meningoencephalitis had the worst prognosis, with 75% 
severely disabled, 12.5% vegetative, and 12.5% deceased. In 
bacterial meningoencephalitis, 46.7% had poor outcomes, 
with 7 severely disabled and 2 vegetative, whereas viral 
meningoencephalitis showed the most favorable outcomes, 
with 72.7% achieving good recovery and only 27.8% 
experiencing poor outcomes (Tables VI).
Table -VI: GOS-E Scores by Etiology

Linear regression demonstrated a significant positive 
correlation between GCS and GOS-E, with 33% of the 
variation in GOS-E explained by GCS (R² = 0.334, B = 
0.441, p=0.000) (Figure 1).

Figure-1: A significant linear regression between GOS-E and 
GCS.
Predictors of Outcome: Multivariate logistic regression 
identified several factors significantly associated with poor 
outcomes: presence of headache (OR 0.192, 95% CI 
0.047–0.783, p=0.021), GCS <8 (OR 0.102, 95% CI 
0.012–0.872, p=0.037), prolonged hospital stay (OR 0.778, 
95% CI 0.650–0.930, p=0.006), elevated ESR (OR 0.893, 
95% CI 0.819–0.974, p=0.011), low CSF glucose (OR 2.134, 

95% CI 1.028–4.433, p=0.042), and abnormal CT/MRI 
findings (OR 0.065, 95% CI 0.008–0.558, p=0.013). Other 
variables such as CSF protein, ADA, and CRP were not 
statistically significant (Table VII).
In summary, tubercular meningoencephalitis was the most 
frequent etiology with the worst outcomes, bacterial cases 
had intermediate outcomes, and viral meningoencephalitis 
was associated with the most favorable prognosis. 
Neurological examination findings, CSF parameters, and 
imaging abnormalities were key determinants of short-term 
outcomes, and low GCS, headache, prolonged 
hospitalization, elevated ESR, low CSF glucose, and 
abnormal imaging were significant predictors of poor 
recovery.
Table-VII: Factors influencing the study outcome (N=50)

Discussion:
Meningoencephalitis is a disorder of varied etiology and is 
now one of the leading cause of morbidity and mortality all 
over the globe. Meningoencephalitis is a disease of major 
public health importance due to its high epidemic potential, 
high case fatality rate (CFR), and sequalae among survivors. 
The present study had objectives to study various clinical 
features, find out possible etiologies and to determine 
outcome and effect of different prognostic markers in 
outcome of Meningoencephalitis at the time of end of hospital 
stay. A better understanding of presenting features, causes 
and outcome is essential to help to improve the approach and 
to plan rational management of Meningoencephalitis. In our 
study, most of the study participants 22 (44%) were aged 
between 25-50 years. The mean ± SD of the age of the study 
participants were 33.86 ± 16.67 years, which was almost 
similar to Zhao et al13 conducted study. Most of the 
participants in our study 35 (70%) lived in urban areas and 32 
(64%) belonged from lower socioeconomic class. Study 
conducted by De et al14, found almost similar to this study. In 
our study, most of the study participants 30 (60%) were 
female. The male female ratio was 1:1.5, which was almost 
similar to study done by Ntagwabira15. In our study (5, 10%) 
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of participants were suffering from diabetes mellitus. Gabor 
et al16, Vashisht et al2 stated that diabetes was the most 
common co-morbid condition. In this study most of the study 
participants 24 (48%) had tubercular meningoencephalitis, 
followed by 15 (30%) had bacterial and 11 (22%) had viral 
meningoencephalitis, which was similar to study done by 
Paul Matthew Pasco et al17, Borade et al18 Among all study 
group, all the study participants 15 (100%) had fever and 
altered mental status as the presenting symptoms, which was 
almost similar to study done by De et al14, Vasisht et al19. 
Among viral meningoencephalitis seizure was associated 
with poor outcome, similar to study findings by Zhao et al13, 
De et al14.  CNS examination findings among all study group 
found low GCS and extensor plantar were associated with 
poor outcome, similar to study by Kafle et al, Gabor et al16, 
Van de beek et al20, Modi et al21. Among the Viral 
meningoencephalitis study group investigations and CSF 
findings found high lymphocyte count in blood and low 
glucose content of the CSF was associated with poor outcome 
similar to study by Gabor et al16. CSF study among Viral 
meningoencephalitis found that clear color of fluid associated 
with good outcome but in Tubercular meningoencephalitis 
clear color of fluid was associated with poor outcome. 
Results were not similar with our study due to different 
etiology, agents, study group and methodology of study. 
Streptococcus pneumoniae was the etiological agents of 
Bacterial meningoencephalitis and Herpes simplex, varicella 
zoster was the etiological agents of Viral 
meningoencephalitis, similar to study by Vasisht et al19. 
Pelivanoglu, Kart Yasr et al found the most frequently 
identified cranial radiological findings were tuberculoma 37% 
of cases, which was similar to our study. Our findings shown 
that most of the participants 18 (75%) of Tubercular, 7 (46%) 
of bacterial meningoencephalitis were severely disabled and 3 
(12%) died among Tubercular group, which was similar to 
study by Yerramilli et al22, Borade et al18. Mean ± SD of the 
GOS-E in relation to poor outcome among bacterial 
meningoencephalitis was 3.44 ± 0.88, viral 
meningoencephalitis was 2.66 ± 0.57 and tubercular 
meningoencephalitis was 3.20 ± 1.10, respectively. Mean ± 
SD of the duration of hospital stay (days) in relation to poor 
outcome among Bacterial meningoencephalitis was 23.88 ± 
15.38, Viral meningoencephalitis was 29.66 ± 5.03 and 
tubercular meningoencephalitis was 31.91 ± 12.46 
respectively. Previous study by Sharma et al, Chen and 
Liu23,24, Jakobsen et al25, Weisfelt and others26, In the DMC 
(derivation cohort), In the EDS (validation cohort), Outcome 

was graded using GOS and GOSE scoring denoted 
favorable/unfavorable. Findings were not similar to our study 
due to different etiology, agents, study group and 
methodology of study. Multivariate logistic regression was 
performed to assess the impact of factors on the overall study 
outcome. Table VII shown that, headache, low GCS, 
increased duration of the hospital stay, raised ESR, low 
glucose in CSF and abnormal CT/MRI findings of the 
participants were significantly associated with the poor 
outcome (p<0.05). Among the factors, glucose in CSF wass 
the strongest predictor of the poor outcome with an odds ratio 
of 2.134. In a previous study Sharma et al23, Chen and Liu24, 
Jakobsen et al25, Weisfelt and others 26 found almost similar 
findings to our study.
Conclusion:
In the current study tubercular meningoencephalitis was the 
most common etiological agents of Meningoencephalitis. 
Most of the participants with tubercular and bacterial 
meningoencephalitis were severely disabled. Patients 
presented with headache, GCS<8, long duration of the 
hospital stay, increased ESR, decreased glucose in CSF and 
abnormal imaging findings of the participants were 
significantly associated with the poor outcome (p<0.05).
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Introduction:
Acute nervous system infection is the leading preventable 
cause of neurological deficit around the globe. 
Meningoencephalitis is a medical illness that resembles both 
meningitis (infection or inflammation of the meninges) and 
encephalitis (infection or inflammation of the brain)1. These 
two disorders frequently overlap in clinical practice2. Skipping 
vaccinations, age (viral meningitis mostly affects children 
under five years old, and bacterial meningitis mostly affects 
people under 20), community settings (children in boarding 
schools and childcare facilities are at higher risk), and factors 
that may compromise the patients immune system, such as 
acquired immune deficiency syndrome (AIDS), use of 
immunosuppressant drugs, spleen removal, end stage renal 
disease, and others, are all risk factors for meningitis3. On the 
other hand, subacute or chronic ME is typically caused by 
Mycobacterium tuberculosis and fungus, such as Candida 
albicans, Cryptococcus neoformans. Acute CNS infection due 
to Naegleria fowleri, which ends in death within 2–7 days, is 
termed primary amoebic meningoencephalitis and is not 
related to immunodeficiency2. Despite rigorous diagnostic 
workup, one-third to two-thirds of encephalitis cases still have 
an unknown origin4,5. Meningoencephalitis remains the 
leading cause of childhood fatalities, as well as the leading 
cause of long-term neurological disability in children6. The 
meningococci bacteria are mostly responsible for these cases. 
There are considerable variances in the regional distribution of 
the etiological agents responsible for bacterial meningitis. For 
example, whereas N. meningitides groups B and C cause a 
substantial proportion of illness episodes in Europe, group A 
is present in Asia and continues to prevail in Africa, where it 
generates the majority of severe epidemics in the meningitis 
belt, accounting for around 80 to 85% of reported 
meningococcal meningitis cases7,8. Viral encephalitis is more 
common and has more severe long-term consequences and 
death, particularly for certain viral infections such as herpes 
simplex virus (HSV) and Japanese encephalitis virus. The use 
of Gram stain technique or methylene blue to stain the 
preparation of the CSF deposit allows for the differentiation of 
bacterial kinds - Gram-positive or Gram-negative - and 
determining their morphology: cocci, coccobacilli. The 
methods sensitivity is determined by the bacterial species. 
Latex tests are utilized for the rapid qualitative detection of 
antigens of alive and dead bacteria in CSF or urine, allowing 
for early etiology determination even after antibiotic therapy 
has begun9. Recently, CSF C-reactive protein containing latex 
particles was used to differentiate bacterial and non-bacterial 
meningitis, and Interleukin10 was identified as a CSF inhibitor 
of macrophage Listecidal action. The best single test for 
distinguishing bacterial meningitis from viral meningitis is an 
increase in CSF lactic acid level (2 mmol/L in viral, 2-6 
mmol/L in partially treated cases, and & ≥ 6 mmol/L in 
bacterial etiology)10. In the case of symptoms suggestive of 
intracranial pressure, a CT/MRI scan should be done9. A 
structured version of the Glasgow Outcome Scale Extended 

(GOSE) interview was developed in 1998 to help standardize 
scoring processes for both the GOS and GOSE11. The GOSE 
focuses on post-injury change but does not distinguish 
between changes related to brain damage and disability 
induced, for example, by injury to other areas of the body. 
The GOSE can be used to measure the repercussions of 
general trauma, including polytrauma, and all types of injury 
are considered. The goal of the study will determine whether 
to examine the overall impact of injury or focus on the 
impacts of brain injury12. The aim of this study is to evaluate 
the present Microbiological pattern of meningoencephalitis 
and its short-term outcome in a tertiary level hospital.
Materials and Methods: 
This descriptive type of observational study was carried out in 
Department of Medicine, Sir Salimullah Medical College & 
Mitford Hospital (SSMC &MH) over a period of 12 months 
from July 2022 to June 2023.  The Laboratory work C.S.F 
Routine and PCR for viral Meningitis panel was performed in 
the department of “Microbiology and Immunology” of 
Bangabandhu Sheikh Mujib Medical University, CSF for 
Bacterial Meningitis panel was done in Square Hospital, 
Panthapath, Dhaka, CSF for Gene-Xpert was done in ICDDR, 
B, Mirpur, Dhaka and other investigations were done in Sir 
Salimullah Medical College and Mitford hospital, Dhaka, 
Bangladesh. All patients with meningoencephalitis was 
admitted in the Department of Medicine within the study 
period.Total 76 patients were enrolled into the study among 
those 50 Meningoencephalitis patients within the study period 
who had fulfill the inclusion and exclusion criteria were taken 
and rest of 26 patients were required to have ICU support (7), 
died before doing lumbar puncture (5), refused to give consent 
(5), Urosepsis (2), ICSOL (2), Stroke with aspiration 
pneumonia (3), DKA (2) were excluded from the study. 
Sampling method was purposive sampling as per inclusion 
and exclusion criteria. Fifty Meningoencephalitis patient 
fulfilling inclusion and exclusion criteria. Inclusion Criteria 
were Hospital admitted patients in medicine wards with 
features suggestive of Meningoencephalitis, Patients age 
twelve years and above. Exclusion Criteria were Patients who 
refused lumbar puncture or died before doing lumbar 
Puncture, Patients of encephalopathy due to metabolic, 
endocrine and other infectious causes ex: UTI, aspiration 
pneumonia, Patients who have had recent head trauma, 
Stroke, SAH, CVST, known malignant lesions, Central 
nervous system neoplasm, connective tissue diseases, 
Critically ill patients required ICU support and Refused to 
give consent.
Sample Size Calculation
The sample size calculation was carried using the Fishers 
formula (Fisher et.al., 1998): n=z2 pq/d2
Where,
n= estimated sample size
Z= 1.96 (in 95% CI) value of standard normal distribution
P means prevalence of overall mortality = 11.5% (kafle et al. 
2017)

q= 88.5%(100-P)
d= degree of accuracy or precision level is considered at 7%
So, n= (1.96)2x11.5x88.5/ (7)2
= 79.79 =80
Due to time constrain, we were able to collect 50 samples. So 
our sample was = 50
Results:
A total of 50 patients with meningoencephalitis were enrolled 
in the study. The mean age of participants was 33.86 ± 16.67 
years, ranging from 12 to 70 years. The majority of patients 
(44%) were aged 25–50 years, while 40% were below 25 
years and 16% were over 50 years. Female participants 
predominated, accounting for 60% of cases, giving a 
male-to-female ratio of 1:1.5. Most participants (70%) resided 
in urban areas, and 68% were married. Regarding 
socioeconomic status, 64% belonged to the lower 
socioeconomic class, whereas 36% were from the middle 
class (Table I). The etiological distribution revealed that 
tubercular meningoencephalitis was the most common cause, 
diagnosed in 24 (48%) patients, followed by bacterial 
meningoencephalitis in 15 (30%) patients, and viral 
meningoencephalitis in 11 (22%) patients (Table II).
Table I: Demographic Characteristics of Patients

Table II: Etiological Distribution

Clinical Features: Fever and altered mental status were 
universal across all etiologies. Headache was present in 75% 
of tubercular, 60% of bacterial, and 36.3% of viral cases. 
Vomiting occurred in 62.5% of tubercular, 46.6% of 
bacterial, and 36.3% of viral cases. New-onset seizures were 
frequent in viral (81.8%) and bacterial (73.3%) 
meningoencephalitis, whereas only 37.5% of tubercular cases 
had seizures (Table-III).
Table III: Clinical Features by Etiology

When outcomes were stratified by etiology, bacterial 
meningoencephalitis patients with poor outcomes frequently 
had extensor plantar reflexes and absent papilledema, with a 
significantly lower GCS (<8) (Table IV). In viral cases, poor 
outcomes were significantly associated with cranial nerve 
palsy, absent papilledema, extensor plantar reflex, and GCS 
<8 (Table IV). Among tubercular meningoencephalitis 
patients, neck rigidity, Kernig’s sign, absent papilledema, and 
extensor plantar reflex were significantly associated with 
poor outcomes.
Table- IV Neurological Examination vs Outcome in 
Meningoencephalitis (n=15)

CSF Findings: Cerebrospinal fluid analysis revealed turbid 
CSF in all bacterial cases, with Gram-positive diplococci seen 
in 33.3% of samples. MTB was detected by GeneXpert in 
33.3% of tubercular cases, and viral PCR identified Herpes 
simplex and Varicella zoster in 9.09% each of viral cases. 
Protein levels were highest in tubercular cases (194 ± 156 
mg/dL), while cell counts were elevated in bacterial cases 
(528 ± 915.9/mm³). Lymphocyte predominance was seen in 
tubercular and viral meningoencephalitis, while neutrophilic 
predominance characterized bacterial cases (Table V). CSF 
parameters were associated with outcomes differently across 
etiologies. In bacterial meningoencephalitis, none of the CSF 
findings were significantly associated with poor outcomes 
(Table V). In viral meningoencephalitis, clear CSF and higher 
CSF glucose were significantly associated with favorable 
outcomes (p<0.01) (Table V). Interestingly, in tubercular 
cases, clear CSF was significantly associated with poor 
outcomes (p<0.001), while other parameters including 
glucose, protein, and ADA levels showed no significant 
association (Table V).
Table -V: CSF Findings vs Outcome in Meningoencephalitis 
(n=15)

Glasgow Outcome Scale – Extended (GOS-E): Outcomes 
measured by GOS-E demonstrated that tubercular 
meningoencephalitis had the worst prognosis, with 75% 
severely disabled, 12.5% vegetative, and 12.5% deceased. In 
bacterial meningoencephalitis, 46.7% had poor outcomes, 
with 7 severely disabled and 2 vegetative, whereas viral 
meningoencephalitis showed the most favorable outcomes, 
with 72.7% achieving good recovery and only 27.8% 
experiencing poor outcomes (Tables VI).
Table -VI: GOS-E Scores by Etiology

Linear regression demonstrated a significant positive 
correlation between GCS and GOS-E, with 33% of the 
variation in GOS-E explained by GCS (R² = 0.334, B = 
0.441, p=0.000) (Figure 1).

Figure-1: A significant linear regression between GOS-E and 
GCS.
Predictors of Outcome: Multivariate logistic regression 
identified several factors significantly associated with poor 
outcomes: presence of headache (OR 0.192, 95% CI 
0.047–0.783, p=0.021), GCS <8 (OR 0.102, 95% CI 
0.012–0.872, p=0.037), prolonged hospital stay (OR 0.778, 
95% CI 0.650–0.930, p=0.006), elevated ESR (OR 0.893, 
95% CI 0.819–0.974, p=0.011), low CSF glucose (OR 2.134, 

95% CI 1.028–4.433, p=0.042), and abnormal CT/MRI 
findings (OR 0.065, 95% CI 0.008–0.558, p=0.013). Other 
variables such as CSF protein, ADA, and CRP were not 
statistically significant (Table VII).
In summary, tubercular meningoencephalitis was the most 
frequent etiology with the worst outcomes, bacterial cases 
had intermediate outcomes, and viral meningoencephalitis 
was associated with the most favorable prognosis. 
Neurological examination findings, CSF parameters, and 
imaging abnormalities were key determinants of short-term 
outcomes, and low GCS, headache, prolonged 
hospitalization, elevated ESR, low CSF glucose, and 
abnormal imaging were significant predictors of poor 
recovery.
Table-VII: Factors influencing the study outcome (N=50)

Discussion:
Meningoencephalitis is a disorder of varied etiology and is 
now one of the leading cause of morbidity and mortality all 
over the globe. Meningoencephalitis is a disease of major 
public health importance due to its high epidemic potential, 
high case fatality rate (CFR), and sequalae among survivors. 
The present study had objectives to study various clinical 
features, find out possible etiologies and to determine 
outcome and effect of different prognostic markers in 
outcome of Meningoencephalitis at the time of end of hospital 
stay. A better understanding of presenting features, causes 
and outcome is essential to help to improve the approach and 
to plan rational management of Meningoencephalitis. In our 
study, most of the study participants 22 (44%) were aged 
between 25-50 years. The mean ± SD of the age of the study 
participants were 33.86 ± 16.67 years, which was almost 
similar to Zhao et al13 conducted study. Most of the 
participants in our study 35 (70%) lived in urban areas and 32 
(64%) belonged from lower socioeconomic class. Study 
conducted by De et al14, found almost similar to this study. In 
our study, most of the study participants 30 (60%) were 
female. The male female ratio was 1:1.5, which was almost 
similar to study done by Ntagwabira15. In our study (5, 10%) 
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of participants were suffering from diabetes mellitus. Gabor 
et al16, Vashisht et al2 stated that diabetes was the most 
common co-morbid condition. In this study most of the study 
participants 24 (48%) had tubercular meningoencephalitis, 
followed by 15 (30%) had bacterial and 11 (22%) had viral 
meningoencephalitis, which was similar to study done by 
Paul Matthew Pasco et al17, Borade et al18 Among all study 
group, all the study participants 15 (100%) had fever and 
altered mental status as the presenting symptoms, which was 
almost similar to study done by De et al14, Vasisht et al19. 
Among viral meningoencephalitis seizure was associated 
with poor outcome, similar to study findings by Zhao et al13, 
De et al14.  CNS examination findings among all study group 
found low GCS and extensor plantar were associated with 
poor outcome, similar to study by Kafle et al, Gabor et al16, 
Van de beek et al20, Modi et al21. Among the Viral 
meningoencephalitis study group investigations and CSF 
findings found high lymphocyte count in blood and low 
glucose content of the CSF was associated with poor outcome 
similar to study by Gabor et al16. CSF study among Viral 
meningoencephalitis found that clear color of fluid associated 
with good outcome but in Tubercular meningoencephalitis 
clear color of fluid was associated with poor outcome. 
Results were not similar with our study due to different 
etiology, agents, study group and methodology of study. 
Streptococcus pneumoniae was the etiological agents of 
Bacterial meningoencephalitis and Herpes simplex, varicella 
zoster was the etiological agents of Viral 
meningoencephalitis, similar to study by Vasisht et al19. 
Pelivanoglu, Kart Yasr et al found the most frequently 
identified cranial radiological findings were tuberculoma 37% 
of cases, which was similar to our study. Our findings shown 
that most of the participants 18 (75%) of Tubercular, 7 (46%) 
of bacterial meningoencephalitis were severely disabled and 3 
(12%) died among Tubercular group, which was similar to 
study by Yerramilli et al22, Borade et al18. Mean ± SD of the 
GOS-E in relation to poor outcome among bacterial 
meningoencephalitis was 3.44 ± 0.88, viral 
meningoencephalitis was 2.66 ± 0.57 and tubercular 
meningoencephalitis was 3.20 ± 1.10, respectively. Mean ± 
SD of the duration of hospital stay (days) in relation to poor 
outcome among Bacterial meningoencephalitis was 23.88 ± 
15.38, Viral meningoencephalitis was 29.66 ± 5.03 and 
tubercular meningoencephalitis was 31.91 ± 12.46 
respectively. Previous study by Sharma et al, Chen and 
Liu23,24, Jakobsen et al25, Weisfelt and others26, In the DMC 
(derivation cohort), In the EDS (validation cohort), Outcome 

was graded using GOS and GOSE scoring denoted 
favorable/unfavorable. Findings were not similar to our study 
due to different etiology, agents, study group and 
methodology of study. Multivariate logistic regression was 
performed to assess the impact of factors on the overall study 
outcome. Table VII shown that, headache, low GCS, 
increased duration of the hospital stay, raised ESR, low 
glucose in CSF and abnormal CT/MRI findings of the 
participants were significantly associated with the poor 
outcome (p<0.05). Among the factors, glucose in CSF wass 
the strongest predictor of the poor outcome with an odds ratio 
of 2.134. In a previous study Sharma et al23, Chen and Liu24, 
Jakobsen et al25, Weisfelt and others 26 found almost similar 
findings to our study.
Conclusion:
In the current study tubercular meningoencephalitis was the 
most common etiological agents of Meningoencephalitis. 
Most of the participants with tubercular and bacterial 
meningoencephalitis were severely disabled. Patients 
presented with headache, GCS<8, long duration of the 
hospital stay, increased ESR, decreased glucose in CSF and 
abnormal imaging findings of the participants were 
significantly associated with the poor outcome (p<0.05).
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