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Abstract: Bacterial meningitis is a health problem because of its high frequency and severity. They are endemic and
epidemic in the Central African Republic (CAR). The objective of this work was to describe the etiologies of bacterial
meningitis in the northern part of the Central African Republic. This was a retrospective descriptive study, conducted at the
district hospital in Paoua, covering the period from 1 January 2011 to 30 September 2016. We included in the study, all
suspected cases of meningitis (neuro-meningeal and infectious signs) confirmed by isolation of a bacterium from cerebrospinal
fluid (CSF) analysis. An anonymous questionnaire collected sociodemographic and biological data that were entered and
analyzed with the Epi Info7 software. We included 274 patients whose median age was six years with extremes of 6 months
and 54 years. In 75% of the cases, the patients were under 9.5 years old. There were 156 men (56.93%) giving a sex ratio of
1.32. The prevalence of HIV was 4.74% (13/274). Examination of cerebrospinal fluid (CSF) had a turbid appearance in
80.66%, purulent in 7.66%, clear in 6.57%, hematic in 3.65% and xanthochromic in 1.46%. The bacteriological examination
revealed the following main germs S. pneumoniae in 51.82%, 40.15% N. meningitidis, H. influenzae 7.30%. We found a case
of E. coli (0.36%) and Streptococcus group B (0.36%). On an evolutionary level, the overall lethality was 14.96%. This
lethality rate was 20.42% (29/142) for S. pneumoniae, 30% (6/20) for H. influenzae and 5.45% (6/110) for N. meningitidis. In
our study, the main causes of bacterial meningitis were S. pneumoniae, N. meningitidis and H. influenzae against which there
are effective vaccines. Increasing immunization coverage against these germs may help to reduce the magnitude and severity
of these infections.

Keywords: Bacterial Meningitis, Etiology, Paoua, Central African Republic

meningitidis, Streptococcus pneumoniae, or Haemophilus
influenzae. In children, the most common germs are
Streptococcus pneumoniae and Haemophilus influenzae, two
fragile germs often giving a sterile culture disrupted
Cerebrospinal Fluid (CSF). Every year, epidemics of
bacterial meningitis occur in a large area of sub-Saharan
Africa, the meningitis belt [3].

1. Introduction

Bacterial meningitis occurs worldwide, with 1.2 million
cases recorded annually, 135 000 of which deaths. About 500
000 of these cases and 50 000 of these deaths are attributable
to meningococci [1, 2]. They are mainly caused by Neisseria
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In a retrospective study of 502 cases observed in 5 years in
the neurology department in Bangui, the hospital prevalence
of bacterial meningitis was 12.1%. It occurred in 75% of
cases during the dry season, between November and April,
with a significant peak in March (24.5% of cases). The
microorganisms isolated were S. pneumoniae (45.2%), N.
meningitidis (14.5%) and Haemophilus influenzae (1.2%)
[4]. In addition, another study neuromeningeal infections of
adults in Bangui showed that pneumococcal meningitis
accounted for 21.5% followed by meningococcal meningitis
5% [5].

In the Central African Republic, haemophilus and
pneumococcal vaccines were introduced in the Expanded
Program on Immunization (EPI) in 2008 and 2011
respectively. They are administered free of charge under the
EPI throughout the country. The epidemiological
surveillance system for bacterial meningitis is based on the
notification of suspected or confirmed cases weekly and
monthly. Meningococcal meningitis is notified immediately.
Since the introduction of pneumococcal and haemophilus
vaccines in EPI, a sentinel surveillance site for pediatric
bacterial meningitis has been established in Bangui. The
occurrence of the humanitarian crisis in the Central African
Republic since the end of 2012 has disrupted the functioning
of the entire health system including epidemiological
surveillance. It has thus become difficult because of the
insecurity of regularly having data on meningitis in rural
areas where there is not security. This situation led to the
implementation of this study in the locality of Paoua, located
in the north of CAR in the African meningitis belt, but to our
knowledge, the etiological profile of bacterial meningitis in
this highly endemic area is not documented. The objective of
our study was to describe the etiologies of bacterial
meningitis observed at Paoua District Hospital.

2. Materials and Methods

We did our study in Paoua, located at 500 kilometers from
Bangui in the North of CAR. In this locality, the climate has a
Sahelian tendency with a long dry season of 8 to 9 months, from
October to May. This was a retrospective descriptive study
covered the period from 1 January 2011 to 30 September 2016
corresponding to 5 years and 9 months. The study population
consisted of all patients admitted to hospital in the pediatric and
adults medical departments of Paoua Hospital during the study
period. We included in the study, patients admitted for
meningitis confirmed by the detection of a bacterium in the
CSF. At the Paoua Hospital, confirmation of the diagnosis of

meningitis is based on CSF analysis which includes cytology
and latex testing. The technical platform does not allow the
direct examination of the CSF under the microscope or the
culture with antibiogram. In case of doubt diagnosis, some
samples are sent for confirmation to Bangui. For our study, the
biological diagnosis of bacterial meningitis was obtained using a
direct latex agglutination test (Pastorex). A single test for all
bacteria (multiplex) was performed on a sample of CSF. For
HIV infection, each patient had undergone a first rapid
diagnostic test (Determine) followed in case of positivity by a
second test (Immunocombs). Any patient who tested positive for
both Determine and Immunocombs was considered HIV-
positive.

The study was implemented after agreement of the ethics
committee of the Faculty of Health Sciences of the University of
Bangui. For each patient included, we collected data related to
socio-demographic characteristics (age, sex, place of residence),
associated pathologies, para-clinical data (CSF analysis, HIV
serology) and the evolution cases. Data were collected from
medical records using an anonymous questionnaire; these data
were entered and analyzed using the Epi Info 7 software.

3. Results

3.1. General Characteristics of Patients

We included 274 patients whose analysis of the
cerebrospinal fluid had revealed a germ. The median age was
6 years with extremes of 6 months and 54 years. In 75% of
the cases, the patients were under 9.5 years old. There were
156 men (56.93%) giving a sex ratio of 1.32. The prevalence
of HIV was 4.74% (13/274). In the antecedents of the
patients, we recorded a case of pneumopathy and a case of
splenectomy. There were three pregnant women (1.1%) and
one homozygous sickle cell patient (0.36%).

3.2. Study of the Cerebrospinal Fluid

Examination of the cerebrospinal fluid showed a turbid
appearance in 80.66%, purulent in 7.66%, clear in 6.57%,
hematic in 3.65% and xanthochromic in 1.46%. The latex
agglutination test revealed the following main germs S.
pneumoniae in 51.82%, 40.15% N. meningitidis and H.
influenzae in 7.30%. We found one case of E. coli (0.36%)
and Group B Streptococci (0.36%).

CSF was cloudy in 121 cases (44.16%). Table 1 describes
the distribution of patients according to the bacterium and the
macroscopic aspect of the CSF.

Table 1. Distribution of patients by appearance of cerebrospinal fluid and the bacterium responsible for meningitis.

Appearance of the cerebrospinal fluid

Bacterium clear hematic purulent trouble xanthochromic Total
NOT (%) NOT (%) NOT (%) NOT (%) NOT (%)

S. pneumoniae 6(4.23) 8(5.63) 11 (7.75) 113 (79.58) 4(2.82) 142

N. meningitidis 10 (9.09) 1(0.91) 6 (5.45) 93 (84.55) 0 (0,00) 110

H. influenzae b 2 (10.00) 1 (5.00) 3 (15.00) 14 (70.00) 0 (0,00) 20

E.coli strain K1 0 (0,00) 0 (0,00) 1 (100,00) 0 (0.00) 0 (0,00) 1

Group B Steptococcus 0 (0,00) 0 (0,00) 0 (0,00) 1 (100,00) 0 (0,00) 1
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In all age groups, S. pneumoniae was observed. The proportion of H. influenzae b before the age of one year was 10.96%.
The distribution of patients according to the bacterium responsible for meningitis and age is described in Table 2. The
evolution of meningitis cases according to bacterial etiology is described in Figure 1.

Table 2. Distribution of patients by age and the bacterium responsible for meningitis.

Bacteria number (%)

Age (years) E.coli K1 H. influenzae b N. meningitidis S. pneumoniae Group B Steptococcus  Total
Numbre (%) Number (%) Number (%) Number (%) Number (%)
<1 0 (0.00) 8 (10.96) 24 (32.88) 41 (56.16) 0 (0.00) 73
1-4 0 (0.00) 5 (8.06) 28 (45.16) 29 (46.77) 0 (0.00) 62
5-14 1(1.08) 5(5.38) 38 (40.86) 48 (51.61) 1 (1.08) 93
15-24 0 (0.00) 1(5.88) 9 (52.94) 7 (41.18) 0 (0.00) 17
25-34 0 (0.00) 0 (0.00) 4 (36.36) 7 (63,64) 0 (0.00) 11
>35 0 (0.00) 1(5.56) 7 (38.89) 10 (55,56) 0 (0.00) 18
difference, p = 0.24. With regard to pneumococcus, 25% of
100 94,55 patients were hospitalized more than 13 days. Hospitalization
28 79,58 lasted less than six days in case of meningococcus or he
© 70,00 . .
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Figure 1. Morbidity and mortality related to the main bacterial meningitis
agents observed in Paoua from 2011 to 2016.

3.3. Average Length of Stay

The average length of stay was calculated for the three
main germs and was 9 = 5.47 days. It was 8.15 + 4.60 days
for N. meningitidis, 8.46 + 4.72 days for H. influenzae b and
9.52 + 6.13 days for S. pneumoniae; there was no significant

We recorded a total of 21 complications and sequelae
which corresponds to a rate of 9.13% (21/230). This
frequency was 13.64% (15/95) for S. pneumiae, 12.50%
(2/14) for H. influenzae and 3.85% (4/104) for N.
meningitidis. The sequelaec were of neurological origin in all
cases; they resulted in language disorders (dysarthria,
aphasia), in three cases 3/21 or 14.28% of sequelae,
neurological deficits (hemiplegia, paraplegia, facial
paralysis), or 28.56%, tone disorders (axial hypotonia) is
4.76%, sphincter disorders (urinary incontinence). in 4.76%
of cases or dysphagia (4.76%). The different types of
complications and sequelae observed are summarized in
Table 3.

Table 3. Complications and sequelae of bacterial meningitis according to the germs.

Complications / sequelae

Bacterium Aphasia Epilepsy  dysarthria  Hemiplegia paraplegia [f:lcrl:llysis ll:‘;;)?)ltonia dysphagia illjll::l?t:ience

H. Influenzae b 0 2 0 0 0 0 0 0 0
N. meningitidis 0 1 0 1 1 0 0 0 1
S. pneumoniae 2 6 1 2 1 1 1 1 0
Total 2 9 1 3 2 1 1 1 1

Tunisia [8, 9]. The male predominance observed in our work

4. Discussion is reported by several African authors [4, 5, 10]. HIV

prevalence among patients with bacterial meningitis is high

Bacterial meningitis affects all age groups with  and is closer to the national prevalence of 4.9% according to

predominance in children under 10 years of age. This is
reflected in our study by a median age of six. The young age
found in our series has been reported by several authors in
Bangui in the Central African Republic. The high prevalence
of bacterial meningitis in the young Central African child has
been described in Bangui, by Bercion et al and Clouzeau et al
who found an average age of 17 months and four years
respectively [6, 7]. Outside CAR, the prevalence of bacterial
meningitis in children has been reported in Ivory Cost and

the 2010 Multiple Indicator Survey [11]. The 15 to 24 age
group is the most affected by HIV infection, this would be
related to the precocity of sexual intercourse, the low socio-
economic level characterized by a low level of education
(lack of information on HIV) and poverty. Our data are
similar to findings from previous studies in Bangui [4, 5, 12].

Germs were highlighted in the CSF regardless of the
macroscopic appearance. CSF can be clear at the beginning
of purulent meningitis [13]; this was confirmed in our study
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with 6.57% clear CSF. In the vast majority of cases, the fluid
was turbid or purulent identical to that of Raobijaona et al
[14]. The purulent or turbid character of CSF in our patients
could be explained by late resort to care. Financial
difficulties, the use of traditional healers, self-medication or
transport difficulties, all aggravated by insecurity, are factors
behind this delay in access to care.

In this study, pneumococcus (51.82%) and meningococcus
(40.15%) are the main agents responsible for meningitis.
Studies in Bangui have returned to the same trend confirming
evidence in the literature that pneumococcus is the most
common bacterial meningitis agent in adults and young
children outside outbreaks of meningococcal meningitis [5,
7, 12, 13]. However, a different etiological profile was
described in Bangui in a pediatric environment in 2007 with
48% pneumococcus and 35% haemophilus [6]. This situation
corresponds to a period prior to the introduction of
pneumococcal and haemophilus vaccines into the Central
African EPI. The introduction of these two vaccines would
have led to a reduction in the frequency of Haemophilus
infections in favor of those caused by meningococcus, while
the pneumococcus remains in the foreground. Prior to the
introduction of H. influenzae vaccine in the EPI, this germ
was the second most common cause of purulent meningitis in
children, according to several African authors [6, 14, 15].

On an evolutionary level, the overall lethality was 14.96%.
The highest lethality was observed in S. pneumoniae
meningitis (20.42%). This global lethality seems low
compared to that found in years prior to Bangui in adults and
pediatric which was respectively 31.9% and 35% [6].

The high incidence of sequelae observed in our study is
related in part to late management. The sequelae were in all
cases of neurological nature and the manifestations were very
variable with a predominance of motor deficit followed by
language disorders. Most sequelae were observed in patients
with pneumococcal meningitis. The adverse evolution of
acute bacterial meningitis in developing countries is
common. Neurological complications can affect up to 25% of
patients [16]. In Africa, bacterial meningitis is associated
with high lethality and a high risk of neurological sequelae. S
pneumoniae and H influenzae b are responsible for
approximately one-third lethality and a quarter of clinically
evident sequelae in survivors [17].

5. Conclusion

Bacterial meningitis are common in the Central African
Republic and predominates in children. The main causative
organisms are S. pneumoniae N. meningitidis and H.
influenzae. It is therefore necessary to strengthen prevention
through information, education and communication on these
illnesses and to improve the implementation of routine
immunization under the EPI
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