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Abstract
Meningitis is a global health problem as mortality is high and a 
large proportion of survivors su�ered from signi�cant morbidity. 
�e physicians are facing this challenge of emergency 
identi�cation of this clinical syndrome, establishing its etiology 
and its prompt treatment not only to ensure survival but also to 
prevent long term sequelae in these patients. Poor outcomes 
caused by bacterial meningitis due to delays in diagnosis and 
treatment.  In Bangladesh, the epidemiological study regarding 
meningitis in adults is rare. Rapid & easily available as well as 
speci�c test or means are also not in our hand. �e aim of this 
study was to evaluate the aetiology of patient with   meningitis 
in tertiary care hospital of Bangladesh.�e main objective was 
to evaluate the aetiology of meningitis of patients admitted in 
medical wards of a tertiary care hospital. �e study was a 
descriptive type of observational study. �e study was carried out 
in the Department of Medicine, Dhaka Medical College 
Hospital, a tertiary level hospital of Bangladesh from �rst July 
2013  to thirty �rst December 2013.  A total 50 patients were 
enrolled with Meningitis,  diagnosed on clinical, biochemical, 
other investigational background , ful�lling the inclusion and 
exclusion criteria.Patients having feature of meningitis was 
enrolled in the study after getting informed written consent from 
patient or attendant. Detail demographic data were collected 

from the informant was recorded in structured case report form. 
Clinical examination and relevant investigation with CSF 
study were done. Routine follow up of the patient was done. 
Data analysis was conducted with SPSS software. Among the 
50 patient the mostly a�ected groups were below 40 years of age 
comprising 66%. �e mean(±SD) age was 33.04 ±18  years. 
�ere was an overall male preponderance with a male to female 
ratio 1.63:1 (N=31 vs N=19).  �e highest number of patients 
were presented with fever (100%), headache (98%) and altered 
mental status (88%). Among all 50 cases of meningitis 
27(54%) were diagnosed as pyogenic, 9 (18%) were 
tuberculous meningitis and 14(28%) were viral . Out of 27 
pyogenic meningitis cases 19 (70.37%) developed convulsion, 
out of 9 tuberculous meningitis 3 (33.33%) developed 
convulsion and 11 (78.57%) out of 14 viral cases had 
convulsion, that is convulsion was more common in viral cases. 
Sixteen  male patients (51.61%) and 11 female patients 
(57.89%) had pyogenic meningitis, 5 male patients (16.12%) 
and 4 female patients (21.05%) had tuberculous meningitis. 
On the other hand, 10 (32.25%) male and 4 (21.05%) female 
had viral meningitis. P value was 0.369, So the male and 
female di�erence was not statistically signi�cant. Diagnosis was 
made on the basis of clinical �ndings and CSF study. Pyogenic 
were more common than viral cases and tubercular meningitis. 
Meningitis is foremost causes of morbidity and mortality. It is 
recommended that provision of proper health care support, 
Proper and rapid detection and others investigation facilities 
reduce the disability. In the interim, this study provides data 
that can inform public health strategies directed at assessing and 
reducing meningitis severity and meningitis events.
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INTRODUCTION

Meningitis is an acute in�ammation of the protective 
membranes covering the brain and spinal cord, known 
collectively as the meninges.1 �e in�ammation may be 
caused by infection with viruses, bacteria, or other 
microorganisms, and less commonly by certain drugs.2 
Meningitis can be life-threatening because of the 
in�ammation's proximity to the brain and spinal cord; 
therefore, the condition is classi�ed as a medical emergency.

Although meningitis is a noti�able disease in many 
countries, the exact incidence rate is unknown.3 As of 2010 
it is estimated that it resulted in 420,000 deaths. Bacterial 
meningitis occurs in about 3 people per 100,000 annually in 
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Western countries. Population-wide studies have shown that 
viral meningitis is more common, at 10.9 per 100,000, and 
occurs more often in the summer. In Brazil, the rate at 45.8 
per 100,000 annually.4 Sub-Saharan Africa has been plagued 
by large epidemics of meningococcal meningitis for over a 
century, leading to it being labeled the "meningitis belt".5 In 
Bangladesh major etiological factors revealed that 18% are 
meningococcal, 3% pneumococcal, and 3%Hib infection. 
Twenty percent of patients with Hib meningitis are older 
than 15 years. Case-fatality ratios 10% for N. meningitid is, 
22% for S. pneumoniae, and 24% for Hib. Bacterial 
meningitis from vaccine-preventable pathogens causes 
signi�cant morbidity and mortality in Bangladesh in adults 
and children.6

Epidemics typically occur in the dry season (December to 
June), and an epidemic wave can last two to three years, 
dying out during the intervening rainy seasons. �ese cases 
are predominantly caused by meningococci.4 �e largest 
epidemic ever recorded in history swept across the entire 
region in 1996 to 1997, causing over 250,000 cases and 
25,000 deaths. Several factors have been associated with the 
development of epidemics in the meningitis belt. �ey 
include: medical conditions (immunological susceptibility 
of the population), demographic conditions (travel and large 
population displacements), socioeconomic conditions 
(overcrowding and poor living conditions), climatic 
conditions (drought and dust storms), and concurrent 
infections (acute respiratory infections).7,8

�e infection may trigger sepsis, a systemic in�ammatory 
response syndrome of falling blood pressure, fast heart rate, 
high or abnormally low temperature, and rapid breathing. 
Very low blood pressure may occur at an early stage, 
especially but not exclusively in meningococcal meningitis; 
this may lead to insu�cient blood supply to other organs. 
Disseminated intravascular coagulation, the excessive 
activation of blood clotting, may obstruct blood �ow to 
organs and paradoxically increase the bleeding risk. 
Gangrene of limbs can occur in meningococcal disease.1

�e brain tissue may swell, pressure inside the skull may 
increase and the swollen brain may herniated through the 
skull base. �is may be noticed by a decreasing level of 
consciousness, loss of the pupillary light re�ex, and 
abnormal posturing. �e in�ammation of the brain tissue 
may also obstruct the normal �ow of CSF around the brain 
(hydrocephalus).9 Seizures may occur for various reasons; in 
children, seizures are common in the early stages of 
meningitis (in 30% of cases) and do not necessarily indicate 
an underlying cause. Seizures may result from increased 

pressure and from areas of in�ammation in the brain tissue. 
Focal seizures, persistent seizures, late-onset seizures indicate 
a poorer long-term outcome.1

Meningitis can lead to serious long-term consequences such 
as deafness, epilepsy, hydrocephalus and cognitive de�cits, 
especially if not treated quickly. Some forms of meningitis 
(such as those associated with meningococci, Haemophilus 
in�uenzae type B, pneumococci or mumps virus infections) 
may be prevented by immunization.1,9  

Untreated, delay treated, bacterial meningitis is almost 
always fatal. Viral meningitis, in contrast, tends to resolve 
spontaneously and is rarely fatal. With treatment, mortality 
from bacterial meningitis depends on the age of the person 
and the underlying cause. Of newborns, 20%–30% may die 
from an episode of bacterial meningitis. �is risk is much 
lower in older children, whose mortality is about 2%, but 
rises again to about 19%–37% in adults. Risk of death is 
predicted by various factors apart from age, such as the 
pathogen and the time it takes for the pathogen to be cleared 
from the cerebrospinal �uid,1 the severity of the generalized 
illness, a decreased level of consciousness or an abnormally 
low count of white blood cells in the CSF. Meningitis caused 
byH. in�uenzae and meningococci has a better prognosis 
than cases caused by group B streptococci, coliforms and S. 
pneumonia. In adults, too, meningococcal meningitis has a 
lower mortality (3%–7%) than pneumococcal disease.9 

Management of bacterial meningitis involves several crucial 
questions regarding the optimal timing of therapy. First, 
given that the diagnosis of bacterial meningitis can be 
de�nitively made only by CSF analysis, does early antibiotic 
administration before LP a�ect culture results and thereby 
compromise targeted therapy? Second, does the 
performance of diagnostic testing such as computed 
tomography (CT) and LP signi�cantly delay antibiotic 
therapy? Lastly, does delayed therapy produce worse clinical 
outcomes. In a retrospective pediatric study, results 
con�rmed previous suspicions that early antibiotics do, in 
fact, reduce culture yields: Parenteral antibiotics can 
complete sterilization of meningococcus in the CSF within 2 
hours of therapy and pneumococcus within 4 hours.10 
However, if the patient's clinical presentation mandates a 
head CT prior to LP, an average of 6 hours lapses between 
presentation and parenteral antibiotics.

One of the greatest fears passed down in emergency 
medicine dogma is the risk of brain herniation upon sudden 
release of increased intracranial pressure from LP. �e true 
incidence of this devastating complication is unknown and 
is based mostly on retrospective observational data. 11 
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Regardless, neuro-imaging should be obtained prior to LP in 
patients with abnormal neurological exams. �e Infectious 
Disease Society of America (IDSA) recommends obtaining a 
head CT prior to LP for patients who meet any of these 
criteria: immunocompromised state, history of CNS disease 
(mass lesion, stroke, or focal infection), new-onset seizure 
within 1 week of presentation, papilledema, abnormal level 
of consciousness, or focal neurologic de�cit.11

MATERIALS AND METHODS 

�e study was a descriptive type of observational study. �e 
study was carried out in the Department of Medicine, 
Dhaka Medical College Hospital, a tertiary level  hospital of 
Bangladesh from �rst  July 2013  to thirty �rst December 
2013.  A total 50 patients were enrolled with Meningitis,  
diagnosed on clinical, biochemical, other investigational 
background , ful�lling the inclusion and exclusion criteria. 
�e inclusion criterias were hospital admitted patients in 
medical wards with fever, headache, and vomiting, 
meningeal irritation, e.g. neck rigidity, positive Kerning’s 
sign and/or positive Brudzinskis sign,a dult patients of both 
genders (twelve years and above). 

And the exclusion criterias were patients who refuse lumbar 
puncture or die before doing lumbar puncture,patients of 
encephalopathy due to metabolic and endocrine 
causes,patients who have recent head trauma, immune 
compromised, known malignant lesions, Central nervous 
system neoplasm Critically ill patient or patient refused to 
give consent or not able to do CT-scan will be excluded from 
the study, withdrawal of informed consent. Patients having 
feature of meningitis was enrolled in the study after getting 
informed written consent from patient or attendant. Detail 
demographic data were collected from the informant was 
recorded in structured case report form. Clinical 
examination and relevant investigation with CSF study were 
done. Routine follow up of the patient was done. Data 
analysis was conducted with SPSS software

RESULTS 

In this series, the maximum numbers of patients were 
between 13-20 years of age group, 22(44%). �en 21-30 
years of age 8 (16%)(Table 1) .Out of 50 cases 31 (62%) 
were male and 19 (38%) were female  and male to  female 
ratio was 1.63:1. Maximum numbers of male and female 
patients were in age group between 13-20 years. It is about 
48.38 % and 36.84 % respectively. Patients came from both 
urban and rural areas with urban (66 %) preponderance. 
(Table-1) 

Table 1: Age distribution of patient. (n=50)

Table- 2: Distribution of patients according to symp-
toms and signs of meningitis. (n=50)

Among the patients the poor class 22(44%) comprising the 
major percentage of the meningitis patients, which is 
followed by middle class 19(38 %) and remaining are upper 
class 9(18%). (Figure 1)

Figure- 1: Socioeconomic status. 
In this series, the maximum number of patients 50 (100%) 
faced their crisis with acute onset fever, and then 49 (98%) 
of cases presented with headache, then altered mental status 
44 (88%) of cases . About 50% patients (25) were Lethargic 
and 32% patients were comatose. �e di�erence was statisti-
cally not signi�cant (P>0.05).In this series, the maximum 
number of patients 50 (100%) presented with neck rigidity, 
and then kernig’s sign 43 (86%), abnormal pupil 62% and 
extensor plantar response 40% of patient.(Table-2)

Age Number of Percentage (%) Mean ± SD
(years) patients 
13-20 22 44
21-30 8 16 
31-40 3 6 33.04±18.08 
41-50 3 6 
51-60 6 12 
>60 8 16

Presentation Number of patients Percentage (%)
Fever  50 100%
Altered mental status 44 88%
Headache 49 98%
New onset seizure 11 22%
Vomiting 31 62%
Restlessness 29 58%
Photophobia 21 42%
Neck rigidity 50 100%
Kernig’s sign 43 86%
Abnormal pupil 30 60%
Extensor plantar response 20 40%

Age Number of Percentage (%) Mean ± SD
(years) patients 
13-20 22 44
21-30 8 16 
31-40 3 6 33.04±18.08 
41-50 3 6 
51-60 6 12 
>60 8 16

Presentation Number of patients Percentage (%)
Fever  50 100%
Altered mental status 44 88%
Headache 49 98%
New onset seizure 11 22%
Vomiting 31 62%
Restlessness 29 58%
Photophobia 21 42%
Neck rigidity 50 100%
Kernig’s sign 43 86%
Abnormal pupil 30 60%
Extensor plantar response 20 40%



DISCUSSION:

Our study design raises a number of important methodolog-
ical issues, including patient selection, sample size and the 
prospective identi�cation of case according to clinical and 
pathological evaluation, all of which may exert a powerful 
in�uence on the results. �ese issues may be particularly 
relevant for observational studies that use aetiology, risk, 
complication as an outcome measure, in which sources of 
bias may be su�ciently large to either obscure a real di�er-
ence in rates or create an apparent one. Using our results and 
previous studies as examples, we shall address these issues in 
turn.

Most of the published studies on meningitis have focused on 
individual problems in isolation, such as causes or clinical 
manifestation e.g. seizures, acute onset fever, neck rigidity or 
feature of meningeal irritation.  �ese studies have used a 
range of di�erent designs; furthermore, methods of patient 
selection, diagnostic criteria, timing, and duration of 
follow-up vary considerably between studies, and therefore 
it is hardly surprising that the reported frequencies of specif-
ic complications in these studies also varied.
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Among the 50 cases of meningitis 27(54%) cases were 
diagnosed as pyogenic meningitis. Out of 31 male patient 
16 (51.61%) had pyogenic, 5(16.12%) tuberculous and 10 
(32.25%) had viral causes. In case of female 11 (57.89%) 
had pyogenic, 4 (21.05%) tuberculous and 4 (21.05%) had 
viral meningitis. �e di�erence was statistically not signi�-
cant (P>0.05).(Table-3)

�e convulsions were less common in viral cases 11 (22%) 
cases compared to pyogenic meningitis which was 38%. �e 
di�erence was statistically not signi�cant 
(P>0.05).(Table-4)

Table-4: Association with seizure/convulsion. (n=50)

Table- 3: Distribution of cases according to aetiological 
factors. (n=50)

Type of meningitis Number of patients Total
 Male (n= 31) Female(n= 19) 
Pyogenic meningitis 16 (51.61%) 11 (57.89%) 27 (58%)
Tuberculous meningitis 5 (16.12%) 4 (21.05%) 9 (18%)
Viral meningitis 10 (32.25%) 4(21.05%) 14 (28%)

Type of meningitis Convulsion Convulsion P value
 present Absent
Pyogenic 19 8 0.242
Tuberculous meningitis 3 6 
Viral meningitis 11 3 
Total 33 17 

Infection of the central nervous system is a medical 
emergency. Fifty consecutive cases (age above 12 years) were 
recruited. �e mostly a�ected groups were below 40 years of 
age comprising 66%. 22 cases (44%) were in 13-20 years 
age group and also there was a small rise in elderly patients 
(8 cases, 16% above 60 years of age). Mean age was 33.04 
(±18.08 SD) years which correlates with another study done 
in India where mean age was 32.54 ± 13.32 years (range 
from 15-70 years) of which 56% were male and 44% were 
female.12 In a hospital based prospective study 13 done in 
Bangladesh (2003-2005) for etiology of bacterial meningitis 
66% adult patients were in 15-36 years age group. In AMES 
surveillance14 study in Bangladesh from 2007 to 2009 
mean age of Japanese encephalitis patients was 31 years 
ranging from 1 month to 85 years and mean age of total 
AMES patients was 18 years. �ere was an overall male 
preponderance with a male to female ratio 1.63:1 (N=31 vs 
N=19). �is �nding has similarity with a prospective clinical 
study published in Arch Neurol Journal in 1993.15

In this series13 maximum patients were presented with fever 
(100%), headache (98%) and altered mental status (88%). 
Out of 50 cases 11(22%) patients developed new onset 
seizure and 30 (60%) developed signs of meningeal 
irritation. 25 patients (50%) were lethargic and 16 (32%) 
cases were comatose. Female were more comatose (36.84%) 
compared to male (29%). It correlates with hospital based 
prospective study of Bangladesh. In a nation wide study 
done in Netherlands to determine clinical features and 
prognostic factors in adult with community acquired acute 
meningitis from October 1998 to April 2002, 95% patients 
had at least two of four symptoms of headache, fever, neck 
sti�ness and altered mental status.16

Out of 27 pyogenic meningitis cases 19 (70.37%) developed 
convulsion, out of 9 tuberculous meningitis 3 (33.33%) 
developed convulsion and 11 (78.57%) out of 14 viral cases 
had convulsion, that is convulsion was more common in 
viral casesStudy showed clinical presentation of mental 
status among the meningitis patient. Out of 14 viral menin-
gitis cases 6(42.85%) were comatose state, 10 (37.03%) 
pyogenic cases were comatose and there is no coma in tuber-
culous meningitis. �at is unconsciousness was more 
common in viral group. �is �nding correlates with another 
study.18

Among all 50 cases of meningitis 27(54) were diagnosed as 
pyogenic, 9 (18%) were tuberculous meningitis and 
14(28%) were found viral aetiology. 16 male patients 
(51.61%) and 11 female patients (57.89%) had pyogenic 
meningitis, 5 male patients (16.12%) and 4 female patients 

Type of meningitis Number of patients Total
 Male (n= 31) Female(n= 19) 
Pyogenic meningitis 16 (51.61%) 11 (57.89%) 27 (58%)
Tuberculous meningitis 5 (16.12%) 4 (21.05%) 9 (18%)
Viral meningitis 10 (32.25%) 4(21.05%) 14 (28%)

Type of meningitis Convulsion Convulsion P value
 present Absent
Pyogenic 19 8 0.242
Tuberculous meningitis 3 6 
Viral meningitis 11 3 
Total 33 17 
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(21.05%) had tuberculous meningitis. On the other hand, 
10 (32.25%) male and 4 (21.05%) female had viral menin-
gitis. P value was 0.369, So the male and female di�erence 
was not statistically signi�cant. Diagnosis was made on the 
basis of clinical �ndings and CSF study (Cytology, 
biochemistry, Latex agglutination test). Pyogenic were more 
common than viral cases.

Among the 50 cases of meningitis patient, 26 (52%) cases 
were undernutritional condition. In case of pyogenic 
meningitis 13 (48.14%) cases are undernourished, in tuber-
culous 7(78%) patient and in viral meningitis 6(42.85%) 
patients are undernourished. Colour of CSF was turbid in 
maximum pyogenic meningitis patients and clear nearly in 
all viral cases. In this series CSF glucose concentration was 
very low 32.8 mg/dl and protein concentration was high 
197.6 mg/dl in case of pyogenic cases. In viral cases glucose 
and protein were normal. �is �ndings correlates with 
hospital based study of Bangladesh.13 In a study of CSF 
analysis- acute bacterial versus viral meningitis done in 
Dubi, United Arab Amirat from 2005-07, CSF Glucose was 
found to be very low in bacterial than viral meningitis where 
mean CSF glucose concentration was 26.50 mg/dl (±21.56) 
Vs 67.00 (±18.96) mg/dl.19

CSF cell counts were very high (average >4200/mm3) in 
case of pyogenic meningitis of which most were neutrophils 
(87%) but in cases of tuberculour meningitis cell counts 
were very low (average 223/mm3) of which most were 
lymphocyts (76%). �is �nding correlates with the �ndings 
of maximum authorities.20 

Study shows that in 55.55% of the tuberculous and 51.85% 
of pyogenic meningitis cases duration of hospital stay was 
between 1 – 2 weeks duration. Hospital stay for more than 
two weeks was proportionately much higher in tuberculous 
type (44.44%) compared to pyogenic (25.92%) and 
viral/aseptic type (7.14%). Total 5 (10%) patients expired 
out of 50. Total 16 patients were comatose and 4 (25%) of 
them died. On the other hand normal and confused patients 
were 9 with out any death. Out of 25 lethargic patients 1 
(4%) expired. So death was high in unconscious patients. 
Mortality was high in viral cases 21.43% compared to 
pyogenic (7.40%) cases. �ese �ndings correlate with other 
studies. In another study mortality rate in untreated HSE is 
around 70%, 40% to 70% in Nipah virus encephalitis.27

Gradual communication of the truth within the context of 
continued support and encouragement almost always leads 
to enhanced hope. Breaking bad news generally causes 
distress to both the patient and his/her family. In this issue 
we obtain the response from the attendance by consultation, 

counseling, open question and elicit the feelings, emotion 
and concern. We found that only 14% of attendance carries 
clear idea regarding the disease, but majority of patient 
attendance lack of concept about the disease, its manage-
ment and prognosis on future time.

CONCLUSION

With this shortcoming this study is designed that may help 
us to understand the Clinoco-pathological issue of meningi-
tis with management and in�uence us to better concern to 
control the disease thereby rescuing some people from long 
term disability and or death and preventing the burden of 
the family and the country.
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