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Meningitis is one of the important causes of childhood
febrile illness. Despite advances in diagnosis, treatment
and vaccine development, meningitis remains a
devastating problem in children age group.1 According to
World Health Organization, bacterial meningitis affect
1.2 million people worldwide, causing 135,000 deaths.2

Mortality is 100% in untreated patient; and even with
modern treatment and intensive care unit management,
mortality is 5 - 10%.3 Outcome of disease depends on
factors like age, early diagnosis, early treatment,
duration of treatment, and microorganism. These are
important in relation to outcome.4 Complications of
meningitis like multiple organ system failure, as well as
shock and acute respiratory distress syndrome should
be managed in pediatric intensive care unit. Singhi et al.
reported significant decrease in mortality of meningitis
with the start of intensive care services in their hospital.5

Multiple studies have been done in Pakistan regarding
meningitis. But there is scanty of data about outcome of
meningitis in pediatric intensive care unit. The objective
of this retrospective study was to identify indicators,
outcome, and mortality of meningitis in pediatric intensive
care unit at the Aga Khan University Hospital, Karachi.

This was a retrospective, chart review. All the pediatric
patients aged 1 month to 16 years, who were admitted
in pediatric intensive care unit from January 2000 to

December 2014, were included in the study. After ERC
approval, the data was retrieved through medical record
as three components of demographic, clinical and
outcome data. Data was collected on the proforma and
transferred into SPSS for analysis. Percentages and
frequencies were used for qualitative variables; whereas
mean and standard deviation/median IQR for
quantitative variables.

During those 14 years, 64 patients with meningitis were
admitted in the pediatric intensive care unit. Fifty
(78.1%) were males and 14 (21.9%) females. The
minimum age was 1 month and maximum age was 14
years with median (IQR) of 31 months (7.00 - 82.50).
Sixty-seven percent of them were below 5 years.
Bacterial meningitis was diagnosed in 36, viral
meningitis in 18, and tuberculous meningitis in 10 on the
basis of investigation. Cerebrospinal fluid culture was
not done in 3 patients. Out of the 36 patients labelled
as bacterial meningitis, 4 (11.11%) had positive
cerebrospinal fluid culture. Latex particle aggluitination
was not done in 24 patient; so out of 40 patients, it
was positive in 9 (22.5%) patients. Streptococcus
pneumoniea was positive in 5 and Hemophilus influenza
was positive in 4 patients.

Most of the complications were observed in the initial 48
hours of admission, in children less than 5 years of age
with bacterial meningitis. The commonly observed
complications were altered level of consciousness in 50
(78.1%), seizure in 38 (59.4%), and shock in 23 (35.9%)
patients. Ventilator support was required in 30 (46.9%)
and inotropic support in 26 (40.6%) patients. Outcome of
meningitis seen in terms of patient survival and length of
stay. The minimum length of stay was 1 day and
maximum was 45 days with median (IQR) of 10 days
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(4 - 13). Mortality observed in 5 (7.8%) patients in
pediatric intensive care unit. These children were of less
than 5 years and had multiorgan dysfunction thus
required high modality treatment.

Males were the predominant population in this study, as
also shown by Farag et al.6 As shown by others, younger
patients with meningitis were admitted to pediatric
intensive care unit in this study. This could be due to the
fact that in the local population, immunity is low because
of malnutrition, poor hygiene and lack of immunization.7

Most of the complications were observed in initial 48
hours, in patients with bacterial meningitis. The most
common complication was altered level of conscious-
ness; but unfortunately, the studied pediatric intensive
care unit is not equipped with intracranial pressure

monitoring device. Other observed complications were
seizures and shock, which required life support
measures in the form of invasive monitoring, inotropic
support and mechanical ventilation. Delay in recognition
of meningitis at primary and secondary levels, lack
of immunization against preventable diseases like
Hemophilus influenza, and Pneumococcus organisms,
which were higher in our population, could be the
possible reasons. This study reported mortality as 7.8%.
Commonly affected population was children less than 5
years with bacterial meningitis, had more severe illness
in the form of low Glasgow coma scale.

As this was a retrospective chart review, with small
sample size, so actual indications for pediatric intensive
care unit care admission was not known. Secondly, the
authors could not measure the functional outcome of
survivors. So this study should be repeated over multiple
centres with large sample size.

REFERENCES
1. Mace SE. Acute bacterial meningitis. Emerg Med Clin North

Am 2008; 26:281-317.

2. Black RE, Cousens S, Johnson HL, Lawn JE, Rudan I,
Bassani DG, et al. Global, regional and national causes of child
mortality in 2008; a systematic analysis. Lancet 2010; 375:
1969-87.

3. Novelli VP, Peters M, Dobson S. Infectious diseases in care of
the critically ill child. London, UK. Churchill Livingstone, 1999;
p.281-98.

4. Bridger R. Diagnosis and treatment of bacterial meningitis.
Postgrad Doctor 1986; 9:282-7.

5. Singhi S, Singhi P, Baranwal AK. Bacterial meningitis in
children: critical care needs. Indian J Pediatr 2001; 68:737-47.

6. Farag HF, Abdel-Fattah MM, Youssri AM. Epidemiological,
clinical and prognostic profile of acute bacterial meningitis
among children in Alexandria, Egypt. Indian J Med Microbiol
2005; 23:95-101.

7. Akabani Y, Nizami SQ, Farooqi S, Taufeeq KM. A study of
pyogenic meningitis in children; bacteriological aspects in
relation to age. Pak Paed J 1998; 12:255-8.

Table I: Charcateristics of patients with meningitis.

Varaible n (%)    

Age

< 5 years 43 (67)

> 5 years 21 (33)

Median(IQR) 31 (7.00-82.50)

Gender

Male 50 (78.1)

Female 14 (21.9)

Diagnosis

Bacterial meningitis 36 (56)

Viral meningitis 18 (28)

Tuberculous meningitis 10 (16) 

Complications

Altered level of consciousness 50 (78.1)

Seizure 38 (59.4)

Shock 23 (35.9)

Ventilatory support 30 (46.9)

Inotropic support 26 (40.6)

Length of stay( days)

Minimum 1

Maximum 45

Median(IQR) 10 (4-13)

Outcome

Survive 59 (92.2)

Expire 5 (7.8)
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