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Abstract

Between the years 2009 and 2014, one thousand two hundred and eighty five (1,285) CSF samples were collected at paediatric
wards of federal teaching hospital Gombe. Using standard laboratory procedures the samples were processed for microscopy,
culture and sensitivity of bacterial isolates at medical microbiology department of the same institution. The results were
retrospectively analyzed. Generally, 54 (4.2%) bacterial pathogens were isolated from the patients in the years under study. Of
the seven hundred and sixty seven (767) male samples processed 34 (4.4%) were culture positive while of the five hundred and
eighteen (518) female samples processed, 20 (3.9%) were also culture positive. The highest number of positive samples was 29
(53.7%) from age group 0-2 years while the least positive sample was 1(1.9%) from age group 13-15years. Nine bacterial
species were isolated, among which Neisseria meningitidis was the most frequent isolate with 31(57.4%) isolates. The least
were   Salmonella species and Citrobacter species with 1 (1.9%) isolate each. Using Oxoid sensitivity discs for the susceptibility
testing, Gentamicin was the most effective drug as 6 of the 9 species isolated were excellently sensitive to it while the least was
Cotrimoxazole where 8 of the isolated species were completely resistance to it. The results of this study therefore, re-establish
the high vulnerability of children to bacterial meningitis, the importance of laboratory analysis of the CSF and recommends that
Gentamicin and Augmentin should be included in syndromic treatment of CSM where laboratory investigations of CSF are not
readily available. 

INTRODUCTION

Meningitis is the inflammation of the protective membranes
covering the brain and spinal cord, known collectively as the
meninges (1).The inflammation may be caused by infection
with viruses, bacteria or other microorganisms, and less
commonly by certain drugs (2,3).

Meningitis can be life- threatening because of the
inflammation’s proximity to the brain and spinal cord;
therefore, the condition is classified as a medical emergency
(1, 4). Meningitis being a medical emergency requires urgent
rational antibiotic therapy, especially among the neonates
and young infants (5).

Statement of the Problem

Bacterial meningitis is one of the most feared infectious
diseases of children and epidemic meningitis can have a
devastating impact on entire populations. It can be quite
severe and may result in brain damage, loss of hearing,

learning disability and death if not treated (6). It accounted
for 2.7% of infant deaths among hospitalized children in
Ilorin, Nigeria and 3.4% of post-neonatal deaths in Sokoto,
Nigeria (7).  Bacterial meningitis has a global incidence of
about 20 -100 cases per 100,000 live births during the
newborn period (8). It is common in the so-called meningitis
belt area between 10°-15°N of the equator, in which Nigeria
lies.

Bacterial meningitis is characterized by acute onset of fever
(usually >38.5°C rectal or >38.0°C axilliary), headache,
neck stiffness, altered consciousness, vomiting, and  
inability to tolerate light (photophobia) or loud noise
(phonophobia). Children only exhibit nonspecific symptoms
such as irritability and drowsiness. If a rash is present, it may
indicate a particular cause of meningitis; for instance,
meningitis caused by meningococcal bacteria may be
accompanied by a characteristic rash (5, 9).

The types of bacteria that cause meningitis normally vary
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with age group. In premature babies and newborns up to
three months old, common causes are group B Streptococci 
(subtypes III which normally inhabit the  vagina and are
mainly a cause during the first week of life) and those that
normally inhabit the digestive tracts such as Escherichia coli
(carrying K1 antigen). Listeria monocytogenes (serotype IV
b) may affect the newborn and occurs in epidemics. While
those under five are affected by Heamophilus influenzae
type b (in countries that do not offer vaccination), older
children above five years are more commonly affected by
Neisseria menigitidis (meningococcus ) and Streptococcus
pneumoniae (serotypes 6, 9, 14, 18 and 23) (4,7)

Head trauma also, potentially allows nasal cavity bacteria to
enter the meningeal space. Similarly, devices in the brain
and meninges, such as cerebral shunts, extra ventricular
drains or Ommaya reservoirs, carry an increased risk of
meningitis. In these cases, the persons are more likely to be
infected with Staphylococci, Pseudomonas, and other Gram
negative bacteria(4). These bacteria are also associated with
meningitis in people with compromised immune system(1).
The relative frequency of isolation of various bacterial
species as a cause of meningitis varies with age, and among
geographical regions (11, 12).

Aims and Objectives

Considering the fact that bacterial meningitis affects people
of all ages and predominantly infants and newborns, this
study is aimed at

Determine the bacterial species with the highest frequency
among male and female paediatric patients.
Identify the most sensitive antibiotics to the isolated
organisms.
Determine the age group with the highest risk among
paediatric patients attending FTH, Gombe.
Documenting the distribution and profile of the common
bacterial etiological agents of meningitis in paediatric
patients of FTH Gombe. 

MATERIALS AND METHOD

This is a laboratory-based retrospective analysis of One
thousand two hundred and eighty five (1,285) Cerebrospinal
Fluid specimens for microscopy, culture and antibiogram
sensitivity   testing.  Investigations were carried out at the
Bacteriology Laboratory of the Department of  
Microbiology and Immunology of Federal Teaching
Hospital, Gombe in North-East Nigeria within a five year

period between January 2009 and December 2013.

Collection and Transportation

The CSF samples were collected as part of the routine
clinical management of children admitted in E.P.U and
S.C.B.U wards of the hospital. The CSF samples were
collected in sterile containers by lumbar puncture using a
hypodermic needle after cleansing the site thoroughly with
70% methyl alcohol. This was done by the attending
clinician who is wearing a pair of sterile hand gloves.
Specimens were allowed to stand on the table for five
minutes and inspected for colour change or ‘cobweb’
formation and subsequently delivered to the laboratory
within half an hour after its collection.

Macroscopy

The specimens were further examined in the laboratory for
change in appearance or color and for the presence of
contaminants or blood. Normal CSF was clear and colorless
(13).

Gram stain:

The CSF   was spun to sediment cells and bacteria. The films
of sediments were stained by Gram’s stain technique and
examined microscopically (13). None of samples showed
‘cobweb’ formation which would have necessitated ZN-
stain.

Culture:

The samples were processed according to the standard
operation procedures by inoculating   heavily on to culture
media (blood agar, chocolate agar and MacConkey agar)
prepared as per the manufacturer’s instruction and incubated
at 35-370C aerobically .The chocolate agar plates were
however incubated by placing them in a candle light jar,
which provided   5-10% CO2   concentration
microaerophilic condition for the growth of fastidious
bacteria. After 18-24 hours of incubation, the plates were
observed for bacterial growth; those that showed no growth
were further incubated for another 24 hours. Organisms were
identified based on standard microbiological procedures
which include colony morphology, staining reaction,
biochemical and serological tests (8, 9, 14, 15, 16).  

Antibiotic susceptibility testing

Antibiotic susceptibility testings were done on pure cultures
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isolated according to Kirby Bauer disc diffusion technique
(20) against commonly available commercial antibiotics
sensitivity discs prepared by  Oxoid Ltd and include:
Gentamicin (10µg), Cloxacillin   (5µg), Tetracycline (10µg),
Erythromycin (5µg), Amoxicillin (10µg), Augmentin (30µg)
Chloramphenicol (10µg), Cotrimoxazole (25µg) and
Streptomycin (10µg). 

RESULTS

As shown in Table1: One thousand two hundred and eighty
five (1,285) CSF cultures were analyzed. Seven hundred and
sixty seven (767) were from male patients with positive
cultures of 34 (4.4%) while five hundred and eighteen (518)
were from female patients with positive cultures of 20
(3.9%).  The highest number of positive cultured samples
recorded was 29 from the age group (0-2 years) while the
least recorded positive cultured samples was 1 from   the age
group (13-15years). Generally bacterial pathogens were
isolated from 54 (4.2%) patients in the years under study. 

Table 1

Distribution of Bacterial Isolates According to Age Groups
and Sex

As presented in Table 2: Among the 9 different types of
bacterial isolates observed in the period under review 7 were
Gram negative organisms while the remaining 2 were Gram
positive.  Neisseria meningitidis was found to be the most
frequent isolate with 31 (57.4%) followed by Heamophilus
influenzae (16.7%) and Streptococcus pneumoniae (9.3%).
The least are   Salmonella species and Citrobacter species
with 1.9% each. Out of the total 54 isolated organisms, 34
(63%) were from the male patients while 20 (37%) from the
female patients. 

Table 2

Types and Distribution of Isolates according to sex

Table 3 presented the antibiogram activity of the available
sensitivity discs used. Gentamicin was more effective than
the other drugs as 6 of the 9 isolates were almost 100%
sensitive to it. The organisms include Neisseria meningitides
(96%), Staphylococcus aureus (100%), Escherichia coli
(100%), Pseudomonas species (100%), Citrobacter species
(100%) and Salmonella species (100%). The drug next in
activity was Augmentin with 5 out of the 9 isolates
excellently susceptible to it. However, 8 of the isolates were
completely resistant to Cotrimoxazole, with the only
exception being Neisseria meningitides that was 3.2% and
this is equally very low susceptibility. This was followed by
Amoxicillin with 7 of the isolates equally completely
resistant to it. The remaining 2 isolates; Neisseria
meningitides and Haemophilus species were only 32% and
11.1% sensitive to it respectively.    

Table 3

Antibiogram Sensitivity Pattern of Isolates (% sensitivity)

As presented in Table 4, Infants at 0-2 years are more
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susceptible to Neisseria meningitides and other isolates.
Distribution of bacterial isolates is almost uniform among
other age groups, although 3-5 and 6-8 are fairly more
susceptible than others.   

Table 4

Distribution of Bacterial species According to Age Group

DISCUSSION AND CONCLUSION

It was observed that most of the patients who visited the
hospital in the period under review were male and of the age
group 0-2 years. This is in line with previous works that
equally indicated that male children were more significantly
affected than the female (5, 21). In 2004, the US infant
mortality rate was 7.4 for boys and 6.1 for girls. Children of
both genders get childhood infectious diseases such as
mumps and meningitis at the same rate, but boys are more
prone to complications(3,4), which from this study, tallies
with the high number of male patients admitted  to the
hospital and the high value of positive cultures (4.3%)
isolated.

Also from Table 1, it was observed that the highest positive
culture rates were from infants less than 5 years from which
the occurrence drastically came down. This result agrees
with other studies carried out in Nigeria and Kenya, wherein
pediatric patients under 5 years had the highest prevalence of
bacterial meningitis compared to the other paediatric age
groups (1,7,22). It was equally recorded that over two-thirds
of all cases of bacterial meningitis occur in children less than
five years old(12). In a district hospital in Kenya, bacterial
meningitis was reported among 1.3% of children on
admission; 88% of whom were under 5 years of age(23).
The prevalence of pathogens in this particular pediatric
group is probably due to immature immune system and
permeability of the blood brain barriers (29).

The rate of positive culture isolated among children with
suspected meningitis in this retrospective study (4.2%) was
closely compatible to 3.3% among children in the study

done in North-eastern Ethiopia in the year 2005(2). Several
studies reported culture negative cases of meningitis or a low
CSF culture positivity ranging from 3-5% (14, 15, and 23).
The low bacterial isolation rate (4.2%) recorded in this study
is in agreement with that reported by Akuhwa, et.al(20). This
might have resulted from depletion of delicate organisms
such as N. meningitidis, caused by delay in transportation
and testing of CSF samples or intake of antibiotics prior to
presentation of patients to hospitals (12, 23,24) which are
usual in Nigerian hospitals (13,25) .

The predominance of Neisseria meningitidis (31%),
Heamophilus influenzae (9%) and Streptococcus
pneumoniae (5%), is in concordance with some previous
studies, that equally recorded predominance of these three
organisms in CSF samples from pediatric patients (3, 16, 23,
26, 27 and 28).

The high isolation of different species of Gram negative
enteric bacilli tallies with work done by Andargachew in
2005(29). The presence of E. coli and other members of
Enterobactericeae in pediatrics in this study might be as a
result of infections acquired during passage through
colonized mothers’ vaginal vault as suggested by some
specialists (5, 30 and 31). Equally, the isolation of some
other pathogens may be accelerated by the presence of
certain underlying conditions, such as otitis media,
pneumonia, diabetes mellitus or immunodeficiency (1, 29).

Bacterial meningitis is a life threatening neurological
condition and needs prompt antibiotic treatment compared to
viral and aseptic meningitis which carries relatively lower
morbidity. Delay in the start of proper therapy may introduce
the potential for increased morbidity and mortality, if the
patient does indeed have acute bacterial meningitis (9 and
21) . However, in Nigeria multidrug resistance to
conventional antibiotics as observed in this study with other
less frequent isolates like Pseudomonas aeruginosa,
Klebsiella species, Staphylococcus aureus E. coli and
Citrobacter species is a serious hurdle which may be
connected to factors such as misuse of common drugs like
cloxacillin, amoxicillin and Cotrimixazole (2,16).

Conclusion:

In this study Gentamicin was observed to show effective
anti-bacterial activity across all the bacterial isolates except
Klebsiella species. It is therefore our candid suggestion that
in such a life threatening emergency as meningitis and with
knowledge of its epidemics, the risk factors associated with
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it and prior abuse of common drugs which may bring about
resistance to antibiotics, treatment with wide-spectrum
antibiotics like Gentamicin should not be delayed while
confirmatory tests are being conducted. This is rightly
supported by specialists in the field that successful
management of patients suffering from bacterial illness
depends on the identification of the types of organisms that
cause the disease and the immediate selection of an effective
antibiotic(23). Most often therapy for bacterial meningitis
has to be initiated before the etiology is known and this
could only be achieved by the use of known effective wide-
spectrum antibiotic (21).

A limitation in this study which might have led to a high
culture negative CSF (95.8%) may be due to loss of
fastidious bacteria, caused by delay in sample transportation
and processing. We would like to suggest that other methods
of diagnosis which do not require the growth of live
pathogens such as latex agglutination and polymerase chain
reaction should be included in the routine medical laboratory
practice in Federal Teaching Hospital, Gombe as a tertiary
healthcare providing institution.
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