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Abstract

Aim: Pyogenic meningitis remain a major cause of mortality and morbidity in lower middle income countries. There
exists a wide variability in antibiogram profile of infective causes of acute pyogenic meningitis seeking for
individualized management protocol. This study aim to review a five years profile of isolates from suspected cases and
evaluate the antibiogram of the infective agent in a tertiary hospital in South west Nigeria.

Methods: All patients presenting to the hospital with signs and symptoms suggestive of meningitis were evaluated.
Aside random plasma glucose, CSF samples were sent for biochemistry, gene expert for tuberculosis and cultured on
Blood agar, Chocolate agar and MacConkey agar for neonates and read after 24hours incubation.

Results: 393 of the 657,890 patients seen in the hospital over a five year period suspected to have meningitis were
investigated, 22 (7%) had a positive culture. Streptococcus pneumoniae (31.8%), Haemophilus influenza (27.4%),
other Enterobacteriaceae (18.2%), Pseudomonas aeruginosa (9.1%), Staphylococcus aureus (4.5%), Proteus mirabilis
(4.5%) and Candida albicans (4.5%) were isolated.

Conclusion: Spectrum of causative bacterial agent is not different from documented in other parts of the country.
Streptococcus pneumoniae predominance was reported which is sensitive to Ampicillin, Ceftriaxone, Cefotaxime and
Penicillin. Empirical treatment with Ceftriaxone or Cefotaxime can be instituted while awaiting laboratory
confirmation in suspected cases.

Keywords: Acute pyogenic meningitis, Lower middle income countries, Antibiogram, Southwest Nigeria

Oz

Amag: Piyojenik menenjit, diisiik orta gelirli tilkelerde 6nemli bir mortalite ve morbidite nedenidir. Bireysellestirilmis
yOnetim protokolii arayan akut piyojenik menenjitin enfektif nedenlerinin antibiyogram profilinde genis bir degiskenlik
vardir. Bu ¢aligmada, siipheli vakalardaki izolatlarin beg yillik bir profili gozden gegirilerek Giiney Bat1 Nijerya'daki
bir tigiincii basamak hastanede enfektif ajanin antibiyograminin degerlendirilmesi amaglanmistir.

Yontem: Menenjit diigiindiiren belirti ve bulgulari olan hastaneye basvuran tiim hastalar degerlendirildi. Rastgele
plazma glukozunun yani sira, CSF ornekleri biyokimya, tiiberkiiloz i¢in gen uzmani olarak gonderildi ve yenidoganlar
i¢in Blood agar, Chocolate agar ve MacConkey agar tizerinde kiiltiirlendi ve 24 saat inkiibasyondan sonra okundu.
Bulgular: Hastanede menenjit gegirdiginden siiphelenilen beg yillik bir siire iginde goriilen 657.890 hastanin 393'u
arastirild, 22'sinde (%7) pozitif kiiltiir vardi. Streptococcus pneumoniae (%31,8), Haemophilus influenza (%27,4),
diger Enterobacteriaceae (%18,2), Pseudomonas aeruginosa (%9,1), Staphylococcus aureus (%4,5), Proteus mirabilis
(%4,5) ve Candida albicans (%4,5) .

Sonug: Nedensel bakteri ajaninin spektrumu, tilkenin diger bolgelerinde belgelenenlerden farkli degildir. Ampisilin,
Ceftriaxone, Cefotaxime ve Penicillin'e duyarli Streptococcus pneumoniae baskinligr bildirilmistir. Siipheli vakalarda
laboratuvar onay1 beklenirken Ceftriaxone veya Cefotaxime ile ampirik tedavi uygulanabilir.

Anahtar kelimeler: Akut piyojenik menenjit, Diisiik orta gelirli iilkeler, Antibiyogram, Giineybat1 Nijerya

center in Southwest Nigeria. J Surg Med. 2019;3(7):464-468.
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Introduction

Cerebrospinal Meningitis (CSM), inflammation of the
meninges, is a medical emergency affecting all age groups. Itisa
common cause of mortality and morbidity in all age groups
especially children and presents with fever, headache,
meningismus, and altered mental status. Pyogenic bacterial
meningitis remains a major cause of mortality and morbidity in
lower middle income countries. It can be of infectious or non-
infectious origin. Etiologic agents in infectious CSM vary with
age and presence of underlying morbidity such as head trauma,
recent neurosurgery, presence of a cerebrospinal fluid (CSF)
shunt and immunocompromised state. The onset and extent of
symptom is dependent on the clinical type; acute meningitis
presents within hours to few days while subacute and chronic
meningitis has a more gradual and insidious onset. The causative
agent also varies depending on the clinical type [1]. The common
etiologic agents of acute meningitis are viruses commonly the
enteroviruses, but also HIV, mumps virus, and herpes simplex
viruses and bacteria such as Streptococcus pneumoniae,
Neisseria meningitidis, and Listeria monocytogenes. Less
commonly, protozoa such as Naegleria fowleri and
Angiostrongylus cantonensis may cause acute meningitis.
Mycobacteria ~ especially ~ Mycobacterium  tuberculosis,
spirochetes such as Treponema pallidum and Borrelia
burgdorferi, and fungi such as Cryptococcus neoformans and
Coccidioides spp. are implicated in subacute and chronic
meningitis and it is commonly associated  with
immunosuppression.  Previous studies has shown the
predominant etiologic agent for pyogenic meningitis in 90% of
cases were N. meningitides, S. pneumonia and H. influenza type
b. Meningitis due to Neisseria meningitidis has epidemic
potential, causing the syndrome of epidemic cerebrospinal fever
which was first described in Geneva by Vieusseaux in 1805 [2].
Subsequent reports throughout the 19th century confirmed its
episodic, epidemic nature with a propensity for afflicting young
children and military recruits assembled in stationary barracks
situations.2 Epidemic CSM in Nigeria is seen in conditions of
overcrowding [3].

Diagnosis of CSM is confirmed in the laboratory by the
presence of CSF White blood cell count of 1000-5000/mm3
(range 100 to 10,000) 80% or more of which are neutrophils,
raised CSF Protein value 100-500mg/dL raised CSF glucose of
40mg/dL, CSF-to-serum glucose ratio 0.4, Gram stain Positive in
60%-90% and Culture Positive in 70%-85%. The probability of
isolating and identifying the etiologic agent is less than 50%
where antibiotics have been instituted before presenting to the
hospital or before sample collection. Within 24 to 36 hours of
administration of appropriate antimicrobial agent, initially
positive CSF cultures became sterile in 90% to 100% of patients
especially infants and children [4].

The mortality rate of untreated bacterial meningitis
approaches a 100%. Even with optimal therapy, morbidity and
mortality may occur [5]. In infants and children, signs and
symptoms of meningitis do not allow distinguishing the
diagnosis and the causative agents though it has been
documented that it is predominantly aseptic in this age group and
bacterial origin in very few cases (10-20%) [6]. The presentation
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irrespective of the causative agent is the same but neurologic
sequelae is more frequent following bacterial meningitis
especially when treatment is not instituted early enough and or
the antibiotics used is ineffective. Laboratory evaluation of CSF
in suspected cases takes minimum of 48 hours to confirm
diagnosis; this time is essential in the effective treatment and
recovery of individuals with meningitis hence institution of
empirical therapy before retrieving laboratory confirmatory
result has been advocated. In many cases of bacterial CSM, the
causative agent isn’t recovered from clinical specimen hence
specific antimicrobial susceptibility testing cannot be carried out
and diagnosis relies on positive gram stain, suggestive CSF
biochemical reports and clinical presentation while choice of
antibiotics to treat with is the sole prerogative of the managing
physician [6,7]. The pattern and spectrum of bacterial meningitis
causative agent in this environment need be investigated, their
antibiotic susceptibility profile known in order to influence the
choice of antibiotic used in empirical therapy before a definitive
treatment is instituted. With this background knowledge, a
change in trend or deviation from the norm for this geographical
location can easily be noted. It is also known that there exists a
wide variability in antibiogram profile of infective causes of
acute pyogenic meningitis seeking for individualized
management protocol.

As at April 3, 2017, a total of 2,997 suspected cases of
CSM have been reported in 16 States in Nigeria and the FCT.
Affected states are, according to The Ministry of Health, Lagos,
Osun, Zamfara, Kano, Katsina, Sokoto, Kebbi, Niger, Nasarawa,
Jigawa, FCT, Gombe, Taraba, Yobe, Cross Rivers, Oyo, Plateau
[8-10]. This study is a clinical and laboratory evaluation of
isolates from 2,345 patients with suspected bacterial meningitis
over a period of 5 years at Bowen University Teaching Hospital,
Ogbomoso in Oyo state which is one of the states where CSM
has been reported in Nigeria and also a referral Centre for the 33
local government area in the state and neighboring states. It
equally evaluates the antibiogram of the infective agent in the
tertiary hospital in South west Nigeria.

Materials and methods

All patients seen in different arms of the hospital from
January 2013 to January 2018 with suspected meningitis were
evaluated clinically. Clinical case definition was patient
presenting with fever, headache, meningismus, and altered
mental status for older children and adults while poor feeding or
sucking, convulsion, vomiting and loss of consciousness were
considered in infants and children less than 2 years of age.
Appropriate laboratory investigations were individualized.
Lumber puncture was carried out on all suspected cases of
meningitis under aseptic technique. Specimens were evaluated
macroscopically and microscopically.

Laboratory confirmation of diagnosis was organism
seen on Gram staining of the CSF with or without a positive
culture of the CSF, elevated CSF protein and reduced CSF
glucose less than one-half of blood glucose.

Aside random plasma glucose, samples were sent for
biochemistry and gene expert for Mycobacterium tuberculosis.
Total white cell count (WBC) above 6 cellsy mm3 was
designated significant for patient age above 28 days while a
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WBC of 30cells/y mm3 was significant for neonates. Samples
were cultured on Blood agar, Chocolate agar, and MacConkey
agar for neonates and incubated overnight. Culture plates were
kept for minimum of 48 hours before being labelled as culture
negative. Gram staining was done on all isolates, catalase and
coagulase tests for the gram positive isolates and indole, motility;
citrate utilization test was carried out on the gram negative
isolates.

Statistical analysis

Data entry and management were done with Microsoft
Excel. All analyses and calculations were performed using SPSS
software (Statistical Package for Social Sciences). Relationship
between categorical variables was done using Chi square or
Fisher's exact test and for continuous variables using Student's t-
test and P<0.05 was taken as significant value.

Results

Of the 657,890 seen in the hospital over the five year
period, 393 were suspected to have meningitis. Bacterial agent
was isolated in 22(7%) (Figure 1). Implicated organisms were
Streptococcus pneumoniae (31.8%), Hemophilus influenza
(27.4%), other Enterobacteriaceae (18.2%), Pseudomonas
aeruginosa (9.1%), Staphylococcus aureus (4.5%), Proteus
mirabilis (4.5%) and Candida albicans (4.5%) (Table 1).
Irrespective of the age and sex of the patient, the causative agents
were not isolated in most of the cases (Table 2). In children aged
less than 2 years, Hemophilus influenza as a causative agent of
meningitis predominated (table 3), while Streptococcus
pneumoniae was the predominant agent in the older child aged
above 2 years and adults. Pseudomonas aeruginosa was the only
isolate recovered in young adults aged 12 years to 18 years
(Table 3). Isolates were variably sensitive to antibiotics tested;
all isolated strains of Streptococcus pneumoniae was resistant to
Augmentin, Ceftazidime, Chloramphenicol, Clindamycin,
Erythromycin, and the Fluoroguinolones tested against it.
Hemophilus influenza strains were likewise resistant to
chloramphenicol, ceftazidime, cefuroxime, cotrimoxazole,
ceftriaxone, cefotaxime, erythromycin, levofloxacin and
penicillin. The other enterobacteriaceae isolates were also
multiply resistant, resistance to chloramphenicol, ceftazidime,
ceftriazone, cefotaxime, pefloxacin, cotrimoxazole and
erythromycin were reported. Pseudomonas aeruginosa strains
were resistant to chloramphenicol, ceftazidime, ceftriazone,
cefotaxime, erythromycin, levofloxacin, pefloxacin, penicillin,
cotrimoxazole. Staphylococcus aureus isolate was sensitive to all
antibiotics tested except penicillin while Proteus mirabilis was
sensitive to all except clindamycin, cotrimoxazole and
tetracycline (Table 4).
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Figure 1: Frequency of isolation of etiologic agent
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Table 1: Identified bacteria etiological agents of meningitis
Etiological agent | Frequency (n=22) n (%)

Streptoccocus pneumoniae 7 (31.8)
Haemophilus influenza 6 (27.4)
Other enterobacteriaceae 4(18.2)
Pseudomonas aeruginosa 2091
Staphyloccocus aureus 1(4.5)
Proteus mirabilis 1(4.5)
Candida albicans 1(4.5)

Table 2: Identification of etiologic agent based on age and sex

v

Etiological agent
Identified Not identified Total b P-value

Variable n (%) n (%) N (100.0%)
Age
0-1month 2(8.7) 21(91.3) 23 0.432 0.994
>1 — 24 months 10 (8.4) 109 (91.6) 119
> 24 — 60 months 3(4.8) 59 (95.2) 62
>5-12 years 3(8.3) 33(91.7) 36
> 12— 18 years 1(5.3) 18 (94.7) 19
> 18 years 3(5.4) 53 (94.6) 56
Sex
Male 9 (5.4) 158 (94.6) 167 1.392 0.238
Female 13(8.8) 135 (91.2) 148
% Chi square; Y: Yates Corrected Chi square
Table 3: Specific agents by age

Age group

0-1 1-24 >24-60 >5-12 >12-18 >18 Total

month months months years years years
Organism n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Streptococcus 1(50.0) 2(20.0) 0(0.0) 2(66.7) 0(0.0) 2(66.7) 7(31.8)
pneumoniae
Haemophilus influenza 0(0.0) 5 (50.0) 1(33.3) 0(0.0) 0(0.0) 0(0.0) 6(27.3)
Staphylococcus aureus 0(0.0) 1(10.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(45)
Pseudomonas aeruginosa 0(0.0) 1(10.0) 0(0.0) 0(0.0) 1(100.0) 0(0.0) 2(9.)
Proteus mirabilis 0(0.0) 0(0.0) 1(33.3) 0(0.0) 0(0.0) 0(0.0) 1(45)
Candida albicans 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(333) 1(45)
Other Enterobacteriaceae 1(50.0) 1(10.0) 1(33.3) 1(33.3) 0(0.0) 0(0.0) 4(18.2)
Table 4: Antibiotic susceptibility profile of isolates
Antibiotics [streptococcus (n=7)  Hemophilus (n = 6) (n=4) ) ) Proteus(n=1)

Is R s R s R s R s R R
h)  n@) n®%) (%) N n(%) n (%) n (%) N n(%) n (%)

n (%)

Ampicillin (AMP)
Augmentin(AUG)

Ceftazidine(CAZ)

Chloraphenicol (C)
Ciprofloxacin (CIP)
Cefuroxime (CFX) [0 (0.0)
ClindamicinCL) [0 (0.0)
Cotrimoxazole (COT) [t (14.3)
Ceftriaxone (CRO) |4 (57.1)
Cefotaxime (CTX) |2 (28.6)
Erythromycin (ERY) [0 (0.0)
Gentamicin (GEN)  [1 (14.3)
Levofloxacin(LVX) [0 (0.0)
Ofloxacin (OFL) 0 0.0)
Penicillin (PEN)

Perfloxacin(PEF)

Tetracycline (TET)

s (571)
0 0.0)
0 0.0)
1 (143)
I (14.3)

3(42.9)
7(1000)

1(16.7)
3(50.0)
2(333)
0(00)
5(833)
0(00)
2(333)
0(00)
0(00)
0(00)
0(00)
5(833)
0(00)
2(333)
0(00)
1(16.7)
4(66.7)

5(83.3)
3(50.0)
4(66.7)
6 (100.0)
1(16.7)
6(100.0)
4(66.7)
6(100.0)
6(100.0)
6 (100.0)
6(100.0)
1(16.7)
6 (100.0)
4(66.7)
6(100.0)
5(833)
1(16.7)

3(75.0)
1(25.0)
0(00)
0(00)
4(1000)
2(50.0)

1(25.0)
3(75.0)
4(100.0)
4(100.0)
0(00)
2(50.0)

0(0.0)
0(0.0)
0(0.0)
0(0.0)
2(100.0)
0(0.0)
1(50.0)
0(0.0)
2(100.0)
0(0.0)
0(0.0)
2(100.0)
0(0.0)
1(50.0)

2(100.0)
0(00)
2(100.0)
2(100.0)
0(00)
2(100.0)

0(0)
0(0)
1(100)
1(100)
0(0)
0(0)
0(0)
0(0)
1(100)
0(0)
1(100.0)
1(100.0)
1(100.0)
0(0)
0(0)
1(100.0)
1(100.0)

0(0)
1(100)

0(0.0)
1(100.0)
7 (100.0)
5(71.4)
6(85.7)
5(71.4)
7 (100.0)
5(71.4)
3(429)
4(57.)
6(85.7)
3(429)
7 (100.0)
7 (100.0)
2(2856)
5(71.4)
2(2856)

0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)
0(0)

0(0.0)
0(0.0)
1(100.0)
0(0.0)
0(0.0)
0(0.0)
1(100)
0(0.0)
0(0.0)
1(100.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)
0(0.0)

2(500)  2(50.0)
2(500) 2 (50.0)
4(1000) 0(0)
4(100.0)  0(0)
0(00)  4(100.0)
2(500) 2 (50.0)
1(250) 3(750)
2(500) 2 (50.0)
1(250) 3(750)
4(100.0) 0(0.0)
1(250) 3(750)

1(50.0)
0(00)
0(00)
2(100.0)
2(100.0)
0(00)
2/(100.0)
1(50.0)
2(100.0)
2/(100.0)
2(100.0)

[2 (2856)
1(14.3)
B (42.9)

0(0.0)
0(0.0)
0(0.0)

Discussion

Seven percent of the 393 cases reviewed were
confirmed by laboratory evidence of recovery of an isolate, this
is similar to the report from a study carried out at the department
of Child Health of the Royal Hospital where the records of 395
children suspected to have meningitis revealed only 7% of them
to be abnormal [11].

Similar to the finding in this study is 5.2% recovery rate
reported in National Hospital amongst children with suspected to
have meningitis, and 6.2% reported at Ibadan [12,13]. This rate
however is higher than the experience from Shagamu (2.8%),
Maiduguri (3.5%) and llesha (1.6%) [14-16].

The low rate of isolating causative organism in
meningitis reported in this study may be due to availability and
assess to over-the-counter antibiotics and its commencement
before sending samples to the laboratory, inappropriate use of
antibiotics before presentation at the hospital, presence of
nonculturable organisms as well as unfavorable culture
conditions like erratic power supply, culture media not optimal
hence can’t support organism growth, transport conditions
resulting in loss of viability of organism before it gets to the
laboratory. Lack of microbiology resources for bacterial culture,
and variable quality of microbiology services are among the
reasons for culture negativity as stated by Ashraf et al. [5]
Aseptic meningitis syndrome, a term used to define meningitis
with a lymphocytic pleocytosis, for which a cause is not apparent

1(100.0)
0(0.0)

1(100.0)
1(100.0)
0(0.0)

1(100.0)
1(100.0)
1(100.0)
0(0.0)

1(100.0)
1(100.0)
0(0.0)

1(100.0)
1(100.0)
1(100.0)
1(100.0)
1(100.0)
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after initial evaluation and routine stains and cultures of CSF can
also be the cause.

Isolates recovered were Streptococcus pneumonia,
Hemophilus influenza, Pseudomonas aeruginosa, Staphylococcus
aureus, Proteus mirabilis, and other members of the family
enterobacteriaceae and Candida albicans. The commonest
pathogen isolated was Streptococcus pneumoniae (31.8%).
Streptococcus pneumoniae predominance is similar to the
finding in southern Nigeria in the 70s where a 5 year review
revealed N. meningitidis, S. pneumoniae, H. influenza and other
organisms, including S. aureus and enterobacteriaceae as causes
of bacterial meningitis. The tide however has changed in recent
times as a 5 year review carried out in the 80s, 10 years after the
previous review, at the same center in Benin, Nigeria showed
that the same organisms were responsible for the 253 culture
proven cases of bacterial meningitis, however, commonest
isolate was N. meningitides (49.8%), replacing S. pneumoniae as
the commonest bacterial cause of infectious meningitis [17].

In tandem with the finding of this report however is the
result from a study carried out at the Royal care hospital in the
UK in which the commonest pathogen was Group B
Streptococcus (70%) [11]. In llorin also, Johnson found out that
Streptococcus pneumoniae as a cause of bacterial meningitis
predominated (78.6%) followed by Hemophilus influenza
(7.1%), and Neisseria meningitides was the least recovered
isolate (3.5%) [18]. Hemophilus influenza type b (Hib) was
however the leading pathogen at University College Hospital
(UCH) ibadan, found in 16 (55.1%) of the 29 cases of definite
meningitis. Other isolates include Streptococcus pneumoniae
(24.1%), Klebsiella spp (7.0%), Staphylococcus aureus (7.0%),
Escherichia coli (3.4%) and Pseudomonas spp. (3.4%) [19]. The
relative downregulation of meningitis due to N. meningitidis
may be because of the presence of vaccination program against it
and the success and widespread use of the vaccine in the
susceptible age group.

Varying degrees of resistance to antibiotics was seen in
this study, of particular note is the resistance to chloramphenicol
seen in all organisms. This finding underscores the stoppage of
chloramphenicol as a drug of first line treatment, empirical or
therapeutic, of bacterial meningitis.

The recommended WHO treatment guideline for
management of bacterial meningitis in non-epidemic situations is
ceftriaxone once a day for 5-7 days, availability and affordability
especially at peripheral centers is however a disadvantage [20].
In epidemic situations, the principle is a free, simple presumptive
treatment, available at peripheral level and Qily chloramphenicol
is recommended in countries when available, otherwise
ceftriaxone.

According to the WHO document on Epidemic and
Pandemic Alert and Response, in non-epidemic situations,
laboratory identification of the bacteria in cerebrospinal fluid
should be done to guide choice of antibiotic. However, in some
countries within the African meningitis belt, laboratory
investigation of suspected meningitis cases is often unavailable
hence, treatment should be adapted to the most probable
causative pathogen according to age of the patient. Since 1996,
WHO has recommended the use of oily chloramphenicol (OC)
for the presumptive treatment of meningococcal epidemics in
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peripheral health centers. OC is effective as a single dose (100
mg/kg), easy to use at district level (one intramuscular injection),
has a low risk of misuse due to its limited indication. In epidemic
situations however, the principle of presumptive treatment is
instituted in which case, rapid identification of the pathogen(s)
circulating is crucial for an effective response. Laboratory
investigation of suspected meningitis cases should be standard
practice at the beginning of the meningitis epidemic season.
After identification of an isolate in 95% of cases of bacterial
meningitis seen in health centers, systematic laboratory
confirmation is no longer necessary, and treatment should be
adapted to the most probable causative pathogen, which is that
isolate [20].

The use of chloramphenicol however is supported by
Sanya et al. [21] and Ozumba [22] following the favorable
outcome reported at their centers when the drug was combined
with crystalline penicillin. In the UCH Ibadan study, Hib and
pneumococcus showed varying degrees of resistance to
chloramphenicol, penicillin and cotrimoxazole as was reported in
this review [19]. Hemophilus influenza, Neisseria meningitidis,
Staphylococcus aureus and Escherichia coli were isolated in
llesa, Osun state and all isolates were sensitive to both
ceftriaxone and ciprofloxacin while the sensitivities to penicillin
and ampicillin were remarkably low [23]. This is likely due to
the availability and affordability of ampicillin hence its
widespread abuse resulting in development of resistance.

Limitation of the study

Late presentation of cases to the hospital, after use of
oral and parenteral antibiotics procured over the counter. Adult
patients and caregivers of pediatric patients are not willing to
concede to lumbar puncture to collect sample.

Conclusion

Spectrum of causative bacterial agent is not different
from documented in other parts of the country. There is
Streptococcus pneumoniae predominance which is sensitive to
Ampicillin, Ceftriaxone, Cefotaxime and Penicillin. Hence in
confirmed cases or suspected cases, empirical treatment with
Ceftriaxone or Cefotaxime can be instituted while awaiting
laboratory confirmation.

Recommendation

Frequent review of the causes of pyogenic meningitis
and their antibiotic sensitivity pattern is desirable to identify
changes and/or trends if any. A local guideline need be drawn to
help in the diagnosis and treatment of bacterial meningitis in
view of the changing susceptibility of isolates to common
antimicrobial agents.
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