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Abstract

Background: Meningitis in children is one of the life threatening condition in
pediatric age group, which needs proper and early diagnosis in the emergency
department. Meningitis morbidity and mortality depend on causative agent,
time of diagnosis, proper and sufficient duration of therapy in the hospital. For
diagnosis, many parameters can be used from history, physical examination
and laboratory investigation, which needs sophisticated laboratory to
perform.

Objective: To analyze CSF findings in children admitted to hospital as
meningitis (bacterial and non-bacterial). Also, assess frequency and
percentage of the bacterial species isolated from positive CSF culture and
determine the resistance patterns of the different bacterial pathogens.
Method: A retrospective study carried out in Sulaimania, Irag/pediatric
teaching hospital from January to December 2014. lumber puncture done in 96
cases aged between 29 days to 15 years that have been diagnosed as
meningitis CSF parameters; WBC total count, Sugar and protein level were
examined, also culture done for all cases with CSF leukocytosis .

Results: According to CSF findings and clinical diagnosis, 51% (49cases)
considered bacterial while 49% (47 cases) considered non bacterial meningitis.
Deaths recorded only among Bacterial meningitis patients with a percentage
of 6.1%. Results of CSF culture determined a 24 % (22 cases) as positive for
bacterial growth. Streptococcal pneumonia, was on the top of the isolated
bacteria with a high resistance against penicillin and Azithromycin.

Conclusion: Bacterial meningitis are still occupying large percentage of cases
admitted to hospital, and if un-diagnosed promptly will have a high mortality.
High index of suspicion for bacterial meningitis is recommended.
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INTRODUCTION

Infection of the central nervous system (CNS) is one of
the causes of fever in pediatrics’ age group. Many
microorganisms can cause infection including
bacterial, viral, and fungal.!  The presence of
microorganisms in normally sterile body fluid
specimens may be representative of life threatening
infections.” Regardless of etiology, most patients with
CNS infection have similar clinical manifestations.
Common symptoms include headache, nausea,
vomiting, anorexia, restlessness, altered state of
consciousness, and irritability; most of these symptoms

are nonspecific. Common signs of CNS infection, in
addition to fever, include photophobia, neck pain and
rigidity, bulging fontanelle in children bellow 18
months, obtundation, stupor, coma, seizures, and focal
neurologic deficits.")

Differentiating bacterial from nonbacterial meningitis
is very important in deciding treatment. Bacterial
meningitis is a life-threatening neurological condition
and needs prompt parenteral antibiotics, compared to
viral and aseptic meningitis, which carries relatively
better outcome.®

Mustansiriya Medical Journal Volume 16 Issue 2 August 2017 | 13



Muhammed Ali et al.: Meningitis In Sulaimani Pediatric Teaching Hospital

Acute bacterial meningitis is a major cause of death
and disability worldwide. It affects over one million
people vyearly, with a higher incidence among
developing countries and in specific geographic
areas.”)

Bacterial meningitis are considered as one of the most
serious infection in infant and children, which causes
numerous complications and high mortality if not
diagnosed and treated timely. Therefore, -early
diagnosis, early implementation and appropriate
antimicrobial therapy are necessary to avoid further
complication.® Untreated bacterial meningitis is
highly fatal, leaving serious neurological sequelae in
survivors and crippling children in their lifetime.®

Analysis of the CSF is critical to the diagnosis of
meningitis and the differentiation of bacteria from
other etiologies. A lumbar puncture should be
performed on any child in whom the diagnosis of
meningitis is suspected, unless specific
contraindications to the LP are present.”

Other indications for analyzing CSF include
diagnosing GuillainBarré syndrome, other
demyelinating processes, diagnosing and treating
pseudo tumor cerebri.®

The classic CSF abnormalities in bacterial meningitis
are a polymorphonuclear leukocytosis, decreased
glucose concentration, and increased protein
concentration. In viral meningitis, the classic CSF
abnormalities are a lymphocytic pleocytosis, a hormal
glucose concentration (except in Mump encephalitis
which may cause low CSF sugar), and a normal or
slightly elevated protein concentration.®

A positive bacterial culture from CSF specimens is of
great use to unequivocally diagnose bscterial
meningitis and to identify the etiological agent.‘*V
Administration of antibiotics to children before the
performance of diagnostic lumbar punctures increases
the number of false-negative cerebro-spinal fluid
bacterial culture results.*?*® In recent years, a main
changes have been observed in the epidemiology of
acute bacterial meningitis when the effectiveness of
treatment is limited due to increasing the multi-
resistant bacterial strains.** Also the occurrence and
etiologies of bacterial meningitis vary in different
geographic regions.®®

The aim of this study is to assess the role of CSF
analysis in the diagnosis of meningitis cases (bacterial
and non-bacterial). Also list the bacterial pathogens
which isolated from our children and study the
resistance pattern of these bacteria against different
conventional antibiotics.

PATIENTS AND METHODS

A retrospective study done in Sulaimani pediatric
teaching hospital from 1% January to 31% December
2014. The Sulaimani pediatric teaching hospital is a
340 bed hospital located in Sulaimani city which is the
center of Sulaimani Governorate in north of Iraq.

Children aged 29 days to 15 years who admitted to the
hospital and diagnosed as meningitis were enrolled in
this study. Exclusion criteria were children with
papilledema and children who were cardiovascular
unstable at time of admission. For all suspected
meningitis cases, lumbar puncture done for cases
below 18 months, and after fundoscopy for children
older than 18 months in whom fontanels are closed.
CSF samples were immediately sent to the hospital
central laboratory. Laboratory tests included; CSF
white blood cells count, glucose and protein levels. All
the CSF specimens with leukocytosis were cultured on
blood Agar, chocolate agar and MacConkey Agar.
Automated analysis system VITEK 2 (bioMerieux)
was used to identify the isolated bacteria. The routine
method of disk diffusion test was used to examine the
resistance of the isolates against nine different
conventional  antibiotics;  Ceftriaxone  (30ug/ml),
Cefotaxime (30 pg/ml), Ceftazidime (30 pg/ml),
Ciprofloxacin (5 pg/ml), Trimethoprim (25 pg/ml),
Ampicillin, (10 pg/ml) Vancomycin (30 pg/ml),
Azithromycin (15 pg/ml), and Penicillin (10 pg/ml).

RESULTS

Out of 96 cases were enrolled in this study, 47 (49%)
of cases diagnosed as non-bacterial meningitis, and 49
(51%) of cases diagnosed as bacterial meningitis.
Among the bacterial meningitis patients, three deaths
(6.1%) were recorded, and all these deaths occurred in
children under 2 years old.

Table 1 shows that 65 (68%) of cases were male, while
31 (32%) of cases were female in the ratio of (2:1). The
percentage of male cases which diagnosed as non-
bacterial were 49.2% (32), and 50.8% (33) of them
diagnosed as bacterial meningitis; while 48.4% (15) of
female cases were diagnosed as non-bacterial
meningitis and 51.6% (16) of them diagnosed as
bacterial meningitis.
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Table 1: Sex distribution of Meningitis cases

Non bacterial
meningitis

Bacterial meningitis

Gender  Number = percentage% Number percentage%

of cases of cases
Female @15 48.4 16 51.6
Male 32 49.2 33 50.8

Table 2 shows that in non-bacterial meningitis 74.5%
of the cases have a WBC count between 100-1000 and
just 8.5% of cases with a WBC count more than 1000
cell/mm?. In bacterial meningitis only 2% has a WBC

count less than 100 cell/mm®, and 61.2% of cases have
a WBC count more than 1000 cell/mm® .Patients with
bacterial meningitis had a predominantly neutrophilic
CSF in 89.1% of the cases. On the other hand, patients
with nonbacterial meningitis had a predominantly
lymphocytic CSF in 89.4% of the cases.

Percentage of CSF glucose was normal in 91.5% of
non-bacterial meningitis patients, while in 81.6% of
bacterial meningitis was at a low ratio.

CSF protein in non-bacterial meningitis result showed
that 41.3% of the cases have slight elevation of CSF
protein and 32.6% of the cases have moderate
elevation of CSF protein while in bacterial meningitis
14% of the cases have normal CSF protein and 42% of
the cases have marked elevation of CSF protein (Table
2).

Table (2): CSF parameters in bacterial and non-bacterial meningitis

CSF parameter

less than 100

WABC total count
100-1000
cell/mm3

more than 1000

CSF Neutrophil % More than 50%

Less than 50%

CSF Sugar Normal
(mg/dL) (more than 45)
Low

(less than 45)

CSF protein

(mg/dL)
Slight elevation

(45-75)

Moderate elevation (75-100)

Marked elevation (more than 100)

Normal CSF protein (less than 45)

Type of meningitis

Non-bacterial meningitis Bacterial meningitis

Number % Number %
8 17 4 8.5
35 74.5 18 36.7
1 2 30 61.2
5 10.6 44 89.1
42 89.4 5 10.9
43 91.5 9 18.4
4 8.5 40 81.6
7 15.2 7 14
19 41.3 8 16
15 32.6 14 28
5 10.9 21 42
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Regarding The CSF culture results, 22 from 49 cases of
bacterial meningitis have positive CSF culture. The
most predominant organisms were Streptococcus
pneumonia with a percentage of (36.36 %). The
prevalence of other bacterial isolates are listed in Table
3.

Table (3): Number and percentage of the bacterial
isolates

Microorganisms No. isolates Percentage
Streptococcus pneumonia 8 36.36
Staphylococcus aureus 3 13.63
Enterobacter species 3 13.63
E. coli 2 9.09
Pseudomonas aeruginosa 2 9.09
Streptococcus pyogenes 1 454
Listeria monocytogns 1 4.54
Enterococcus fuecium 1 454
Kocuria virians 1 454
Total 22

The results of resistance pattern to the isolated bacteria
(Table 4) showed that the eight isolates of S.
pneumoniae had high resistance against penicillin and
Azithromycin ~ .Moreover, these isolates had
intermediate  resistance against Ceftazidime. In
addition, the resistance of E.coli isolates against the
third generation cephalosporins was considerable, also
the two strains were resistant against Ampicillin.
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Table (4): Percentage of antimicrobial resistance of bacterial pathogens isolated from CSF culture.
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Ceftriaxone 125 - - 50 100 0 100 100 0
Cefotaxime - - 33.3 50 100 - - 0 0
Ceftazidime 37.5 - 66.6 100 100 100 0
Ciprofloxacin | 0 33.3 0 50 0 0 100 100 100
Trimethoprim | - 33.3 66.6 50 50 - 0 - -
Ampicillin - 33.3 33.3 100 - - 100 - -
Vancomycin - 33.3 - - - 0 - - -
Azithromycin | 50 33.3 - - - 0 - 100 0
Penicillin 62.5 33.3 - - - - - 100 100
DISCUSSION In this study, out of 96 cases (49%) were diagnosed as

During the year 2014, (106) meningitis cases aged
between 29 days and 15 years admitted to Sulaimani
pediatric teaching hospital. Diagnosis of these cases
depends upon history, physical examination (especially
neurological examination), examination for signs of
meningism, and positive CSF finding. After excluding
cases of papilledema and unstable case we found 96
cases diagnosed as meningitis.

According to our study, 68% of cases were males and
32% of cases were females, with the ratio of male to
female 2:1, this corresponds with studies carried out in
Iran/Tehran metropolitan area with a ratio of 2:1,19)
and other studies showed also a male preponderance
of 1.27:1,1.2:1 and 1.07: respectively.®*"'® Factors
underlying these sex differences are poorly understood,
but a hypothetical model was developed which
assumes increased susceptibility to infectious disease
such as relative immune deficiency in a proportion of
males. 9

non-bacterial meningitis versus (51%) of cases
diagnosed as bacterial meningitis, this little increase in
percentage of bacterial meningitis incidences agrees
with several reports written on childhood meningitis
from almost every region of Saudi Arabia.?®???)
Another study done in Egypt (Rabab et al) shows that
among 623 meningitis cases, bacterial meningitis
represented 73.3%, compared to 26.7% non-bacterial
meningitis of the studied population. @

While a higher percentage of non bacterial meningitis
(87.34%) seen in another study done in Pittsburgh by
Negrini et al who studied one hundred fifty-eight cases
of meningitis.?¥ High percentage of bacterial
meningitis in some countries compared with viral
meningitis in other countries is of multifactorial, but
the most probable cause is a vaccination program
“There are effective vaccines against the three major
bacterial  pathogens  responsible  for  bacterial
meningitis, Streptococcus pneumonia, Haemophilus
influenza, and Neisseria meningitis”.®®  In our
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country, service of meningitis vaccine is often not
available, and also the low socioeconomic state is
regarded as a risk factor for increasing bacterial
infection.

This study revealed that non bacterial meningitis
(74.5%) CSF leukocyte count was between 100 -1000
cell/mm?®, this corresponds with other studies done in;
Portugal , Egypt, South Korea, which showed that
mean cell count in aseptic meningitis is 159 cell/mm?,
8.2x10/mm°, 8,306 cells/mm® respectively.®2"%)
While bacterial meningitis (36.7 %) have a CSF
leukocyte count between 100-1000 cell/mm® and
61.2% have a CSF leukocyte count of more than 1000
cell/mm®. Many other studies throughout the world
showed same high CSF leukocytosis in bacterial
meningitis, for example a study done in Egypt by
Fouad et al,(23) and another study done at Children’s
Hospital of Pittsburgh by Negrini et al, showed
significant CSF leukocytosis (mean CSF leukocyte
count =3461.7 and median 1380).%%

CSF glucose concentration is decreased in 81.6% of
patients with bacterial meningitis and normal in 91.5%
of the aseptic meningitis patients. CSF analysis showed
that CSF protein concentration was markedly elevated
in 42% of patients with bacterial meningitis and slight
elevated in 41.3% of patients with aseptic meningitis,
this result supported by other studies done in Egypt,®
Portugal,®® South Korea,?® and in Nepal.®”

The incidence and case-fatality rates of bacterial
meningitis vary by region, country, pathogen, and age
group. Without treatment, the case-fatality rate can be
as high as 70 percent, and one in five survivors of
bacterial meningitis may be left with permanent
sequelae, including hearing loss, neurologic disability,
or loss of a limb.®” In our study, the overall case-
fatality rate (CFR) for bacterial meningitis was 6.1%
(3/49). The three cases occur only among bacterial
meningitis cases and the age of the cases was less than
two years. In two studies in Yemen and France, the
CFR among bacterial meningitis was 10% and 9.2%
respectively.®**) In contrast, a low rate of 3%
recorded in USA during the pneumococcal conjugate
vaccine era. That lower percentage recorded after the
wider use of conjugate vaccines against pneumococcal
infection, which has the potential to reduce the number
of cases of invasive pneumococcal meningitis within a
few years of implementation,®® Clinical diagnosis of
bacteria in human specimen depends, mainly, on
several factors such as the number of organisms’
present, prior use of antibiotics, and technique used for
culturing the bacteria.®¥ In Irag, the antibiotics are
usually available over the counter and therefore,
patients have access and can receive a course of

antibiotics from a private practitioner or by the patient
(him/her) without any physician prescription and/or
laboratory tests. The percentage of positive cultures
were 44.8 % (22/49), which is higher than two studies
done in India and Nepal with a percentage of 25% and
36% respectively.?*?® Culturing CSF specimen from
partially treated patients lead to a lower yield of
bacteria, particularly patients who have received
antibiotic before lumbar puncture.

Among the isolated species, Streptococcus pneumoniae
was the predominant organism with a percentage of
36.3%. Relatively high incidences of Pneumococcal
infections were noted in many studies.®*%3")
Although, H. influenzae and N. meningitides
considered as common pathogens causes bacterial
meningitis in children; these bacteria were not detected
from CSF culture during the period of this study. The
possible explanations could be one of the followings:
The conjugate vaccine against Hib (Haemophilus
Influenzae Type B)was introduced in Irag and
provides long-lasting immunity. Also, these genera are
fastidious  organisms  which  require  special
requirements to grow on microbiological media, the
diagnosis must be done by a trained professional
technician. Moreover, maybe these two species are not
truly prevalent in our country. Additionally, partially
treated children before the performance of diagnostic
lumbar punctures increases the number of false-
negative cerebro-spinal fluid bacterial culture results.

The identification of the isolates at the level of species
was doable due to the availability of the new
automated system VITEK2 which identifies a wide
variety of pathogenic bacteria. VITEK2 provides
precise results at the level of species which cannot be
identified by the conventional manual methods.
Among the isolated species, two isolates identified as
Enterococcus faecium and Kocuria virians. To our
knowledge, this is the first emergence of these species
as potential pathogens responsible for bacterial
meningitis among our children. Our results show a
percentage of 4.5 % for one isolate of Enterococcus
faecium. Enterococcal meningitis is an uncommon
disease, accounting for only 0.3% to 4% of cases of
bacterial meningitis which is nevertheless associated
with a high mortality rate. It has been described most
often in patients with neurosurgical conditions like
head trauma, shunt devices, or cerebro-spinal fluid
leakage.®® Enterococcus faecalis and Enterococcus
faecium are the two species most frequently isolated
during the course of  meningitis.®®  The
same percentage of 4.5 % for one isolate of Kocuria
virians appeared among the 22 isolates. Now it’s well
known that Kocuria species are responsible for
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different  types of infection, mostly in
immunocompromised hosts with serious underlying
conditions.“? Unfortunately, the shortage of the skill
required and the facilities involved in the identification
of Kocuria species lead to misidentification in many
laboratories, commonly misidentifyed Kocuria isolates
as Staphylococci “? or Micrococcus.*? Although the
diseases caused by Kocuria species are mistakenly
believed to be rare, it is suggested that physicians
should  not  underestimate  the  importance
of Kocuria spp when isolated from clinical samples.

In this study, the eight isolates of S. pneumoniae had
high resistance against penicillin and Azithromycin.
Moreover, these isolates had intermediate resistance
against the third generation cephalosporin Ceftazidime.
These results represent an alarming and disturbing rate
of resistant pneumococcus species in our area.
Penicillin-resistant pneumococcal meningitis have
become common,?  the prevalence is higher in
isolates from hospitalized patients versus outpatients
and higher in children compared with adults.*® The
penicillin  resistant pneumococcus is usually also
resistant to other common antibiotic such as macrolide,
tetracycline, co-trimoxazole, chloramphenicol and
clindamycin making the choice of antibiotic limited to
the third generation of cephalosporin, vancomycin
together with rifampicin in case of critical infection
such as meningitis.*? Streptococcus pneumoniae
should be closely monitored because the highly
resistance to many antibiotics is evolving rapidly
locally and globally.*® Yet, the resistance against
vancomycin was not reported in our study, except one
isolate of Staphylococcus aureus. In addition, the
results indicated that the resistance of E.coli isolates
against the third generation cephalosporins was
considerable, also the two strains were resistant to
Ampicillin. Many studies demonstrated that the rapid
global rise of infections caused by Escherichia coli that
are resistant to clinically relevant antimicrobials,
including third-generation cephalosporins, is cause for
concern.“44%)

Conclusion: The current knowledge showed that
positive parameters in analysis of CSF can be used to
differentiate between bacterial and non-bacterial
meningitis. However, we cannot exclude the possibility
of a bacterial type meningitis even with a negative
culture result. Also, using new technology for the
identification of different species of bacteria is
important to distinguish between pathogenic and non-
pathogenic species which is regarded as a crucial step
for management of the patients.
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