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Abstract 
Study of meningococcal carriage is essential to understanding the epidemiology of Neisseria 
meningitidis infection because meningococcal infections such as meningitidis result from 
asymptomatic nasopharyngeal carriage. Environmental and behavioural factors including 
overcrowding, seasonal variation and unhygienic environment can be an increased risk of invasive 
meningococcal disease. The present study aimed to determine the nasopharyngeal carriage of N. 
meningitidis among internally displaced persons in Gashua community. A cross-sectional study was 
conducted among IDPs aged ≥ 18 years in Gashua community. Nasopharyngeal samples were 
collected with a sterile cotton tip swab stick and cultured on blood and chocolate agar. N. meningitidis 
were characterized by colony appearance, Gram staining and biochemical tests. Serotyping was 
performed using BD DifcoTM N. meningitidis antisera according to manufacturer’s instruction. 
Antimicrobial susceptibility test was performed using disc diffusion method. 238 samples analyse an 
overall of 9.7% nasopharyngeal carriage N. meningitidis was obtained, predominantly in age group 
55 – 64 years. Highest occurrence (11.8%) was among male participants and N. meningitidis 
serotype C (47.8%) was the most frequent isolated among the study group followed by N. 
meningitidis serotype A (39.1%). Meropenem was found to be the most susceptible antibiotics 
(60.9%) followed by Chloramphenicol (56.5%). The prevalence of 9.7% carriage rate of meningococci 
in our study was relatively high especially among IDPs probably due their overcrowded and 
unhygienic environment. Therefore, there is need for all stakeholders to put effort geared towards 
reinforcing hygienic practices in the IDPs’ camp, ameliorating overcrowding and providing adequate 
access to healthcare.  
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Introduction 
Meningococcal meningitidis is a global problem that has plagued mankind since the early 
19th century. Neisseria meningitidis among the others is one of the major causative agents of 
meningococcal meningitidis (Ryan and Ray, 2010; Arora and Arora, 2012; CDC, 2014). 
Neisseria meningitidis is Gram negative diplococci (with joining sides flattened) that may 
occur intracellularly or extracellularly inside pus cells (polymorphonuclear leucocytes). 
Neisseria meningitidis is a commensal of the human nasopharyngeal cavity and causative 
agent of meningococcal meningitidis and septicaemia (Ryan and Ray, 2010; Arora and 
Arora, 2012; CDC, 2014). Nasopharyngeal carriage N. meningitidis is a complex process, and 
in most cases, it precedes to meningococcal infection. Nigeria is one of the twenty-six 
countries that lie in „African meningitidis belt‟ that spans from Senegal in the west to 
Ethiopia in the east of the African continent (Molesworth, 2003).  
 
Historically, in Nigeria a total of 109,580 cases with 11,717 deaths and a case fatality rate 
(CFR) of 10.7% were reported in Nigeria during the meningococcal meningitidis outbreak 
(Mohammed et al., 2000). In 2017, there was a fourth sequential outbreak (from 2014 - 2017) 
of meningococcal meningitidis in Nigeria starting from Zamfara (a Northwestern State) 
resulting in 14,518 cases, 1,166 deaths and a CFR of 8% (Ajibola et al., 2018). Generally, case 
fatality rates in the last four consecutive outbreaks range within 6.8% and 10%, with 
Northern Nigeria most-affected (Ajibola et al., 2018). Among the others, environmental and 
behavioural factors are associated with an increased risk of invasive meningococcal disease 
and carriage which include overcrowding and seasonal variation (Neal et al., 2000).  
 
The close contact that is required for transmission of N. meningitidis means that dense and 
semi-closed populations such as internally displaced persons (IDPs) settlement, student 
campuses, military barracks and large gatherings of people (such as at camps or on 
pilgrimages) are at high risk for meningitidis outbreaks (NFID, 2017). Nasopharyngeal 
carriage N. meningitidis represents one of the potential risk factors for 
subsequent Meningococcal infection, by increased invasive infection. Nasopharyngeal 
carriage N. meningitidis have been investigated in various populations of the world but no 
documented studies conducted among the IDPs living in Gashua community, Bade Local 
Government, Yobe state, Nigeria. The present study aimed to determine the nasopharyngeal 
carriage of N. meningitidis among internally displaced persons in Gashua Local Government 
Area of Yobe state. 
 
Materials and Methods 
Study Area 
The study was carried out in Gashua, Bade Local Government Area, Yobe state, Nigeria. 
Gashua is a community in Yobe state in Northeastern Nigeria, on the Yobe river a few miles 
below the convergence of the Hadejia river and the Jama'are river. Average elevation is 
about 299m. The population in 2006 was about 125,000 (NPC, 2006). The hottest months are 
March and April with temperature range of 38-40oC. In the rainy season: June-September, 
temperature falls to 23-28oC, with rainfall of 500 to 1000mm (NPC, 2006).  
In 2014, the number of IDPs in Nigeria had risen to 3.3million persons, making Nigeria the 
largest country in sub-Saharan Africa with total IDP populations and among the top five 
worldwide (Albuja, 2014 and Lanshei and Henry, 2016). The figure is still rising owing to the 
increase in the occurrence of armed conflicts in many part of the country. The problem has 
persisted and become recalcitrant, leading to 279,000 new displacements and bringing the 
total number of IDPs still displaced by June 2017 to 3.7 million (UNHCR, 2018). However, a 
vast majority of IDPs in Nigeria reside in overcrowded IDP camps across the disturbed 
northern regions.  

https://en.wikipedia.org/wiki/Yobe_State
https://en.wikipedia.org/wiki/Nigeria
https://en.wikipedia.org/wiki/Yobe_River
https://en.wikipedia.org/wiki/Hadejia_River
https://en.wikipedia.org/wiki/Jama%27are_River
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Study Design 

A prospective cross-sectional study using a convenience sampling technique among 
consented healthy IDPs in Gashua was used. 
 
Ethical Clearance 
The ethical clearance was obtained from the ethical committee ministry of health, Yobe state. 

 
Sample Collection 
A total of 238 participants were enrolled in the study. Sterile swab sticks were used to collect 
the nasopharyngeal sample from each participant. A moistened cotton-tipped swab stick 
was inserted approximately 2cm into one nasal passage, rotated for about 3 seconds and 
withdrawn with the swab in contact with the nasal mucosa. The swab was promptly placed 
in liquid Stuart‟s medium. The swab was kept at 4oC in a Coleman box and transported to 
the laboratory for processing. Each of the samples collected was appropriately labelled.  
 
All the samples were taken to Microbiology Laboratory of Department of General hospital 
Gashua and processed according to standard microbiological procedures (Cheesbrough, 
2010). 
 
Laboratory Analyses 
All the samples collected in liquid Stuart‟s medium were cultured onto blood agar and 
chocolate agar plates which usually support the growths of fastidious organisms, after 
which they were incubated at 37oC for 24hours in a candle jar at -5% CO2 atmosphere 
condition.  The suspected colonies which appear grey, smooth and unpigmented on a blood 
agar and on chocolate agar colourless to grey where Gram stain and further processed 
(Cheesbrough, 2010).   
 
Biochemical Test 
Suspected N. meningitidis isolates from various samples were identified and confirmed using 
standard bacteriological procedures with Gram stain, Catalase test, Kovac‟s oxidase test 
(Cheesbrough, 2010). 
 
Neisseria meningitidis Serotyping 
Serotyping was carried out using BD DifcoTM Neisseria meningitidis antisera according to 
product insert procedural steps. Serotyping involves the reaction in which N. meningitidis 
capsular polysaccharide (antigen) reacts with its corresponding antibody. This in-vitro 
reaction produces macroscopic clumping called agglutination. 
 
The following antisera were used for testing: „Poly‟ which detects serogroup A, B, C, and D, 
and „Poly 2‟ which detects serogroup X, Y, and Z. Mono-specific antisera A, B, C, D, X, Y, 
W135, Z and Z‟ detected their corresponding serogroups. The organisms were first tested 
with „poly‟, „poly 2‟, W135, and Z‟. The test organisms that reacted with either „poly‟ or „poly 
2‟ were then tested against A, B, C, and D, while those that reacted with poly 2 were tested 
for X, Y and Z. 
 
One drop of the Difco N. meningitidis antiserum which was to be tested was dispensed onto 
an agglutination slide. A loopful of the test organism from 5% sheep blood agar plates was 
now transferred to the drop of antiserum and mixed thoroughly. The slide was rotated for 
one minute and then examine for agglutination. These steps were repeated for N. 
meningitidis positive and negative control strains. 
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Antibiotics Susceptibility Test 
The susceptibility testing of isolates to six antibiotics was carried out by the disk diffusion 
method according to Clinical and Laboratory Standards Institute (CLSI, 2019). The 
antibiotics (Oxoid, UK) used include: Ciprofloxacin (CIP 10µg), Ceftriaxone (CRO 30μg), 
Cefotaxim (CTX 30μg), Chloramphenicol (CH 30µg), Sulphamethazole-Trimethoprim 
(25µg), and Meropenem (MEM 10μg). Briefly a bacterial suspension was adjusted to 0.5 
McFarland and inoculated onto Blood agar (Oxoid, UK). All the plates were incubated at 
35oC for 24 hour at -5% CO2, after which the plates were held a few inches above a black, 
non-reflective surface illuminated with reflected light; a ruler was used to measure each 
zone with the unaided eye while viewing the back of the Petri dish. The result was recorded 
and was compared with the zone diameter interpretive standard of the Clinical and 
Laboratory Standards Institute (CLSI, 2019). 
 
Data Analysis 
The data generated in this study were analyzed using the Statistical Package for Social 
Sciences (SPSS version 25.0) used for statistical analysis and data interpretation. The values 
were expressed as means and percentages.  
 
Result 
The overall prevalence of nasopharyngeal carriage of N. meningitidis among study subjects 
was 23 (9.7%). Among the 68 males, 8 (11.8%) were carriers of N. meningitidis; while 15 
(8.8%) out of 170 females were carriers of the N. meningitidis. Highest prevalence for carriage 
of N. Meningitidis was among the 55 – 64 years age group 2 (18.2%), while prevalence among 
45 – 54 years and 15 – 24 years age groups were 9 (17.0%) and 5 (13.2%) respectively (Table 
1). 
 
Among the 23 N. meningitidis Serotype C was found to be the most abundant accounting for 
11 (47.8%), followed by Serogroup A 9 (39.1%). Four isolates (17.4%) were non-groupable as 
they did not react with any of the antisera (Figure 2). 
 
The antibiotics susceptibility profile of the isolated N. meningitidis showed that Meropenem 
(10µg) is the most effective drugs 14 (60.9%) followed by Chloramphenicol (30µg) 13 (56.5%) 
and least sensitivity 0 (0.0%) was found in Sulphamethazole-Trimethoprim (25μg) (Table 2) 
 
Table 1 Distribution of the N. meningitidis Isolates among Participants   
Parameters  No. Examined No. Positive (%) 

Age (Years)   

15 – 24  38 5 (13.2) 
25 – 34  61 4 (6.6) 
35 – 44  66 3 (4.6) 
45 – 54  53 9 (17.0) 
55 – 64  11 2 (18.2) 
≥65  9 0 (0.0) 
Sex   

Male 68 8 (11.8) 
Female 170 15 (8.8) 
Total 238 23 (9.7) 
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Fig. 2 Distribution of the Neisseria meningitidis Serotyping  
 
Table 2 Antibiotics susceptibility Profile of Neisseria meningitidis Isolates 

Antibiotics (µg) Resistant (%) Intermediate (%)  Sensitive (%) 

Chloramphenicol (30) 15 (21.7) 5 (21.7) 3 (13.0) 
Ciprofloxacin (10) 18 (78.3) 5 (21.7) 0 (0.0) 
Ceftriaxone (30) 18 (78.3) 0 (0.0) 5 (21.7) 
Cefotaxim (30) 16 (69.6) 0 (0.0) 7 (30.4) 
Sulphamethazole-Trimethoprim (25) 22 (95.7) 1 (4.3) 0 (0.0) 
Meropenem (10) 9 (39.1) 0 (0.0) 14 (60.9) 

 
Discussion  
The results of the present study revealed the overall nasopharyngeal carriage N. Meningitidis 
of 9.7% among IDPs living in Gashua community, Bade Local Government, Yobe State, 
Nigeria.  This is high compared with the 5.1% reported by Aliyu and Olayinka, (2017); and 
3.4% by MenAfricar, (2015) in Ahmadu Bello University, Zaria among undergraduate 
students and seven African countries including Nigeria respectively. It also varies widely 
from the 3.98% by Kristiansen et al. (2011) from Burkina Faso, 6.4% by Kristiansen et al. 
(2013) from Chad republic, 3.3% by Manigart et al. (2016) from Gambia and 6.6% by Barnes 
et al. (2016) from Ethiopia. This difference could be probably due to climatic influence in 
carriage rate of the organisms and hygienic status of the study groups. 
 
When the prevalence rate obtained in this study is compared to the result of other studies 
conducted in other part of the world, higher prevalence were reported. Diallo et al. (2016) 
reported the prevalence of 10.2% in some African countries, 12.7% by Tryfinopoulau et al. 
(2016) in Greece, and 16.2% by Sidorenko et al. (2019) in Russian. A lower prevalence of 3.6% 
and 9.0% were equally reported by Bali et al. (2017) from India and Weckx et al. (2017) from 
Brazil respectively. 
In this study, it was found that meningococcal carriage rates among IDPs were higher in 
individuals aged 55 – 64 years (18.2%) followed by 45 – 54 and 15 – 24 year 17.0% and 13.2% 
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respectively. Least prevalence were among those aged ≥65 years (0.0%), followed by 35 – 
44years and 25 – 34 years with 4.6% and 6.6% respectively. This confirmed that, the 
organism occurred in all age groups. The result of this study is differs from the previous 
studies done by Enweani and Bello, (1993) from Jos, Plateau State, and Aliyu and Olayinka, 
(2017) from Zaria, Kaduna State, that reported the higher nasopharyngeal meningitidis were 
among aged groups 0 – 9 years and 20 – 24 years respectively.  Also, in some recent studies 
done in seven African countries including Nigeria by Cooper et al. (2019) and Godjedo et al. 
(2020) from Cotonou, Benin, higher prevalence were reported among aged group 5 – 15 
years and 0 – 4 years respectively. In this study, carriage was found to be significantly more 
prevalent in males (11.8%) than females (8.8%), which is comparable with the previous 
studies done by Enweani and Bello, (1993), Greenwood, (2015), Manigart et al. (2016), Bårnes 
et al. (2016) and Aliyu and Olayinka, (2017) that all reported higher prevalence of 
nasopharyngeal meningitidis among male subject than female subject. This may be 
attributed to male are more exposed to constant movement and greater social gathering. 
 
In this study, N. meningitidis serotype C was the dominant serotype followed by N. 
meningitidis serotype A. This result is comparable with other studies in other parts of the 
world including Nigeria; Chow et al. (2015) from their study in North-western Nigeria 
reported the N. meningitidis serotype C as the predominant serotype isolated. In Brazil, 
Weckx et al. (2017), in their study, reported the higher N. meningitidis serotype obtained was 
N. meningitidis serotype C, and also Sidikou et al. (2019), in Niger recorded similar report. 
However, differences in prevalence of serotypes across other geographical regions have 
been observed. While recent studies on meningococcal carriage in Benin by Godjido et al. 
(2020) and Alemayehu et al. (2017) from Ethiopian reported N. meningitidis serotype X as the 
most predominant serotype. While Kepenekli Kadayifei et al. (2017) from Istanbul, Turkey 
have identified serogroup B as the most prevalent serogroup, in another study conducted in 
Zaria; Kaduna state Nigeria by Aliyu and Olayinka, (2017) reported the serotype Y as 
predominant. These results suggested a possible regional variation in N. meningitidis 
serotypes meningococcal carriage. A significant number of non-groupable N. Meningitidis 
obtained are considered to be non-capsulated strains, the absence of the capsule has been 
shown to facilitate the adherence of meningococci to the epithelium of the human 
nasopharynx. As such, are always isolated from the human pharynx, but not from cases of 
invasive meningococcal disease (Dolan-Livengood et al., 2003). 
 
The emergence and rapid spread of antibiotic-resistant isolates are of great concern globally. 
In this study, highest susceptibility was observed with Meropenem following by Cefotaxim 
to the all meningococcal isolates. Least susceptibility were observed with Sulphamethazole-
Trimethoprim and Ciprofloxacin, this is in agreement with other studies conducted in Nepal 
by Sharma et al. (2019). This offers the clinicians of our region a range of choice for empiric 
treatment in emergency situations. In contrast, there are previous reports from Ethiopia by 
Alemayehu et al. (2017) that recorded the Ciprofloxacin as the most susceptible drug tested 
against N. meningitidis and Aliyu and Olayinka, (2017) from Zaria, Kaduna state, Nigeria 
reported the Ceftriaxone as the most effective drugs.  
 
Conclusion 
The prevalence of 9.7% carriage rate of meningococci in our study was relatively high 
especially among IDPs due to the nature of their overcrowded and unhygienic enviroment. 
Therefore, there is need from all stakeholders to put efforts geared towards reinforcing 
hygienic practices in the IDPs camp, ameliorating overcrowding and providing adequate 
access to healthcare. 
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