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ABSTRACT

Background: Acute bacterial meningitis (ABM) is one of the most severe and life-threatening infectious diseases. It is an inflammation
of the meanings, globally distributed either as sporadic or epidemic forms. ABM remains a major cause of mortality and long-term
neurological sequel worldwide. Objective of the present study was to evaluatethe bacteriological analysis and their sensitivity pattern in
the cerebrospinal fluid of acute meningitis patients at a tertiary care teaching hospital in Central Gujarat. Methods: Atotal 747 samples
of cerebrospinal fluid (CSF) from clinically suspected cases of meningitis were subjected for bacteriological analysis. Results: Out of
747 CSF samples, 174 were confirmed as bacterial meningitis. ABM was more common in age group of 0-2 years. The most common
organisms were Gram negative bacteria (88%). Conclusions: This study may play an important role in the diagnosis and more accurate
treatment for the ABM patients.
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INTRODUCTION:

Meningitis is a medical emergency especially in neonates and
infants that requires urgent rational antibiotic therapy'. When a
toxic newborn or young infants present with feverand lethargy or
irritability, it is important to consider the diagnosis of meningitis
even ifthe classic localizing signs and symptoms are absent .
Bacterial meningitis has anincidence of about 20-100 cases per
100,000 live births during the newborn period on aglobal trend’.

Important host factors contributing to sepsis and meningitis are
prematurity, low birth weight, prolonged rupture of the membrane
and vaginal delivery without proper asepsis.’ The common bacterial
etiology in acute bacterial meningitis in neonates includes Group B
streptococcus, Escherichia coli, Klebsiella spp., Enterococcus spp,
Streptococcus pneumoniae while in the age group of one to six
months ; S. pneumoniae, Haemophilus influenzae, Neisseria
meningitidis, E.coli, in paediatric age group of six months and
above, the prevalent bacterial agents of pyogenic meningitis include
Neisseria meningitidis and S. pneumoniae *. In determining the
etiology of meningitis in children, it is therefore important to
consider the age, the underlying host factors.

Microbiology laboratories play a critical role not only in the
early identification of the causative bacterium and its antibiotic
susceptibility pattern but also in providing valuable information
regarding the common incriminating pathogens in that area and
also which drugs to start empiric treatment with.” In such a life
threatening emergency as meningitis, the knowledge of
idemiologic and antimicrobial susceptibility pattern of common
pathogens in a given area helps to inform the choice of
antibiotics.

Poor outcome of the disease is due to delay in diagnosis and
initiation of treatment.’ Increased awareness, availability and usage
of vaccines may reflect as a change in the epidemiological
pattern of these pathogens.” A regular surveillance of bacterial
profile and their antibiotic susceptibility pattern is imperative for
appropriate case management, infection control and rational use
of antibiotics in meningitis. Therefore, this study was conducted
to review the etiology and the antimicrobial susceptibility of the
bacterial pathogens in childhood acute bacterial meningitis in
tertiary care teaching hospital, Central Gujarat.

METHODS: The cross sectional study of 747 CSF samples of

clinically suspected for meningitis among children of age group
of 0-15 years were carried out during a period of January2022
to May2022. All the CSF samples were collected aseptically in a
sterile container and transported to Department of Microbiology,
Tertiary care teaching hospital, Central Gujarat.

CSF samples were processed and identification of isolates as per
CLSI guideline. The antibiotic used for the gram negative isolates
were polymyxin B (300 pg), meropenem (10 pg), imipenem(10
ng), cefepime (30 pg), doxycyclin(30 pg), amikacin (30 pg),
levofloxacin(5 pg), ceftriaxone (30 pg), piperacillin+
tazobactum(100/10 pg), ceftazidime (30 pg) & ceftazidime+
clavulanicacid (30/10 pg).

The antimicrobials used for gram positive isolates were
vancomycin(30 pg), linezolide(30 pg), cefoxitin(30 ng),
amoxycilintclavulinic acid ( 20/10 pg), cotrimoxazole (
trimethoprim/sulphamethoxazole 1.25/23.75 pg), penicillin (10
units), erythromycin (15 pg) & clindamycin (2 pg). Antibiotic
sensitivity was done by Kirby Bauer disc diffusion method and
their antibiotic sensitivity were done as per CLSI (Clinical and
Laboratory Standard Institute)."’

RESULTS:

Out of 747 CSF samples, 174 were found confirmed as acute
bacterial meningitis . Out of 174 culture positive cases, females
were 91 and males were 83 with Female to maleratio of 1.09:1
as shown in Table 1. Majority of patient were among age group
of 0-2years as shown in table2.

Table 1: Sex wise distribution of suspected ABM cases.

Sex wise distribution of suspected ABM cases.
Sex Total (747) Positive (174)

Female |385 91 52.2%
Male 362 83 47.7%

Table2: Age wise distribution of suspected ABM cases

% of positivity

Age wise distribution of suspected ABM cases.

Age group |Total (747) Positive (174) % of positivity
0-2 362 89 51.1%

2-5 222 61 353 %

5-10 114 18 10.2 %
10-15 49 6 3.4 %
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Out of 174 isolates, Gram negative isolates 153 (87.8%) were
the most common cause of ABM as compared to Gram positive
21(12.2%) as shown in Figure 1.

Distribution of different
groups of microorganism
among positive cases of ABM.

W Gram negative
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Fig. 1 Distribution of different groups of microorganism among
positive cases of ABM.

Among 153 Gram negative isolates, predominant isolate was
Acinetobacter spp. 72 (41.5%) followed by E.coli 41 (23.5%),
Klebsiella spp. 28 (16%), and Pseudomonas spp. 12 (7%). Among
21 Gram positive isolates, Staphylococcus aureus 13 (7.47%)
was predominant followed by Enterococcus spp. 8 (4.6%). The
distributions of different isolates causing ABM were shown in
Figure 2.

Distribution of microorganism among all positive
cases of ABM.
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Fig. 2- Distribution of microorganism among all positive cases of
ABM

The antimicrobial sensitivity pattern of the Gram negative &
Gram positive isolates have been summarized in Table 3.1 & 3.2.
Among gram negative isolates 6.5% were Extended spectrum
beta lactamase producer (ESBL) and 19% were Methicillin
resistant staphylococcus aureus (MRSA) among Staphylococcus
aureus isolates.

Table 3.1: Antibiotic sensitive pattern in gram negative isolates

Drug Acinetobacter|E. coli |Klebsiella| Pseudomonas|
Spp. Spp. Spp. Spp.
Polymyxin B 98.9% 97.1% 196.7%  |94%
Meropenem 92.3% 83% 86% 98%
Cefepime 72% 59% 56% 76%
Doxycyclin 68% 40% 42% 10.4%
Amikacin 13% 62% 83.5% |31%
Levofloxacin 76.9% 59.8% |68% 32%
Ceftriaxone 23.1% 40% 12% 28.6%
Piperacillin+ 78.3% 31% 15% 48%
Tazobactum
Ceftazidime 39.2% |42% 36%
Ceftazidime+Clav|--- 953% |96.2 97.1%
ulanic acid

Table 3.2: Antibiotic sensitive pattern in gram positive isolates.

Drug Staphylococcus Enterococcus spp.
aureus

Vancomycin 96.8% 97.9%

Linezolide 94.5% 93.2%

Amoxycillint clavulinic  |10% -

acid

Cotrimoxazole 52.1% -

Cefoxitin 72.6% -
Penicillin 4.8% 78.1%
Erythromycin 58.2% 32%
Clindamycin 69.1% 46%
DISCUSSION:

Acute bacterial meningitis is a medical emergency which
warrants early diagnosis and aggressive therapy. Most often
therapy for bacterial meningitis has to be started before the
etiology is known. The choice of antimicrobial treatment is based
on the most common isolates prevalent in a particular
geographical area and age group and their antibiotic susceptibility
pattern. Apart from epidemics, at least 1.2 million cases of
bacterial meningitis are estimated to occur every year." The
predominance of patients from low socio-economic status with
poor hygiene, poor nutrition, alcoholism and thus decreased
immunity gives an opportunity for these organisms to cause
infection.""* Various reasons cited in the literature for a low yield
of bacteria on culture are improper technique of lumbar puncture,
delay in transport of specimens to the laboratory, Non-availability
of special media for specific pathogens in the emergency setting,
Autolysis enzymes in CSF, fastidious nature of pathogen and
antibiotic treatment prior to lumbar puncture®™"

In the present study out of 747 CSF samples, only 174 (23.2%)
patients were confirmed as bacterial meningitis. Several studies
from India report culture-negative cases of meningitis or a low
CSF culture positivity. ™° In the present study, females were
foundto suffer with ABM 1.09 times more frequently than males
& it also reflected that acute bacterial meningitis was more
common in age group of 0-2 years which is similar to other
studies based on bacterial meningitis in India™"

In our study the most common isolates were Gram Negative 153
(87.09%) as comparedto Gram positive 21 (12.1%). Among all
isolates, most common isolate wasAcinetobacter spp as compared
to other isolates responsible for ABM. However, all the Gram-
positive isolates of CSF were found to be sensitive to newer
antibiotics like Linezolid and Vancomycin. The susceptibility tests
of the bacterial isolates revealed thatPolymyxin B 96.5% was the
most effective antimicrobial agent against the entire spectrum of
the Gram-negative isolates. It was followed by Meropenem
89.8% and Cefepime 65.7%.

The resistance to different group of drugs can be correlated to
the indiscriminate use of antibiotics leading to a large-scale drug
resistance. Emergence of resistant bacterial strainsto conventional
antibiotics such as Chloramphenicol, Penicillin and Ampicillin
has alsobeen reported in other studies.””" The overall sensitivity
patterns of the different clinical isolates were observed by us, are
similar to the findings of previous Indian studies.”*"”  The
mortality rate was found most commonly in early paediatric age
group (0—2 years) as compared with others studies.”"*"*

CONCLUSION:

In the present study, bacterial pathogens were isolated in 747
samples showing anisolation rate of 23.2%, Female and male
ratio was 1.09 :1, which showed a female preponderance.
Acinetobacter spp. was the most common emerging
bacteriological etiological agent in all age groups in this study,
while the spectrum of isolates which causes acute bacterial
meningitis varies with time, geographical region and patient's
ages.

Since clinical signs of meningitis are not always reliable, a
laboratory support is imperative, to achieve an early diagnosis. So
more studies (preferably community based studies in hospital
settings) need to be conduct in this region to enrich our knowledge
and understanding the emerging trends of acute bacterial meningitis
(ABM) in Central Gujarat, India. This study may play an important
role in the diagnosis and more accurate treatment to the patients
suffering with acute bacterial meningitis. Regular prevalence and
antibiotic susceptibility studies will help to enhance antimicrobial
stewardship thus minimizing the emergence and spread of
antimicrobial resistance and it would also be helpful for clinicians
choosing an appropriate empirical antimicrobial agents.
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