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National Surveillance Data on the Epidemiology of Meningitis in Niger, 2005 - 2020 

 

 

sAbstract 

Background :Bacterialmeningitisis a major public healthproblem, especially in low-income 

countries.Weanalyzed national surveillance data and isolatesfrom Niger to describe the 

epidemiology of bacterialmeningitisfrom 2005 to 2020. 

Methods :Weconducted a retrospectivestudy of nationwide case-based surveillance data of all 

reportedmeningitis cases in Niger from 2005 to 2020. Modified case definitionwasused to 

classify the cases. 

Results : A total of 47,953 suspectedmeningitis cases and 3,276 deaths (CFR=6.83%) 

werereported, corresponding to an incidence of 189.01 cases per 100,000 population. The 

male represented 55.41% ( sex-ratio male : female = 1.30) and 40.52% were 5 -14 y. A total 

of 29,998 cases werereportedthrough RNL, of which 10,979 (36.60%) wereconfirmed, of 

which 6,149 (56.01%), wereconfirmed by culture. The predominantorganismidentifiedwasN. 

meningitidisserogroup A (33.91%). All regionsreportedmeningitis cases and a consistent and 

substantialreductionwasseen in confirmedNmA cases, with no cases occurring in the country 

after the completion of mass campaigns. Nevertheless, otherpathogenspecies and Nm variants, 

includingNmX, NmC, and Streptococcus pneumoniae, have become more prevalent. 

Conclusion :Increased surveillance of multiple serogroupsthroughoutisnecessary, as well as 

consideration of vaccination with combination vaccines ratherthanjustusing a single strain as 

iscurrently the case withNmA. 
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Introduction 

Bacterialmeningitisis a severe acute infection of the fluidsurrounding the brain and spinal 

cordthat can rapidly lead to death. It iscaused by Nesseria meningitidis (Nm), a Gram-

negativebacterium of the familyNeisseriaceaethat infects humansonly. It 

istransmitteddirectlyfromrespiratory or salivary projections of patients and especiallyhealthy 

carriers by prolonged and close contact, presentingitself as diplococcus in the direct 

examination of pathologicalproducts, mostoftencerebrospinalfluid (CSF)[1][2].  

This is the onlybacterialentitythat can occur in sporadic cases, outbreaks, and epidemics. 

Otherserogroupssuch as Streptococcus pneumoniae (Sp), and Haemophilus influenza type b 

(Hib) are alsoinvolved but are not responsible for outbreaks[3][4][5][1]. 

It is a major public healthproblem, especially in low-income countries, and isassociatedwith a 

high incidence and mortality in the absence of a rapid and effective response. In Africa, 

epidemics of meningitiscaused by Neisseria meningitidis have been a public healthproblem 

for over a century, mainly in the Africanmeningitisbeltwhere the World HealthOrganization 

(WHO) estimatedthat 10 021 suspected cases occurredduring the 2021 meningitisseason and 

that 542 were fatal (case-fatality ratio 5%). In thisregion, Neisseria meningitidis serogroup A 

(NmA) isassociatedwithseasonalhyperendemic and epidemicmeningitis;however, 

othermeningococcalserogroups, pneumococcus, and Haemophilus influenzae type b 

contribute to the meningitisburden [6-8].  

Before 2010, serogroup A wasresponsible for the majority of the epidemics. However, 

sincethen, the gradual introduction of a meningococcal A conjugate vaccine (MenAfriVac) in 

the Africanmeningitisbeltthroughpreventive mass vaccination campaigns has led to a 

significantdecrease in the number of Neisseria meningitidis A (Nm A) cases and the 

elimination of Nm A epidemics in this area. In addition to conferring long-term protection, 

the safe and highlyimmunogenic Nm, A conjugate vaccine, decreasescarriage rates in 

immunized populations and providesherdimmunity [9-12].  

To maintain protection levels, itwasnecessary to introduceMenAfriVacinto the routine 

childhoodimmunization program within 1–5 years at the end of the preventivecampaign.  

AlthoughN. meningitidisserogroup A has virtuallydisappeared in countries that have 

implementednationwide vaccination campaigns, otherserogroups, includingN. 

meningitidisserogroup C and serogroup X, have emerged as the prevailing causes of 

meningitis, and that the patterns and dynamics of meningitisoutbreaks has changed [13].  

In 2017, for example, Nesseria meningitidis C (NmC) wasresponsible for an epidemicwave in 

Niger with about 790 cases (79.00%) and serogroup X wasnoted for 204 cases (20.40%) 
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[14][15]. Sporadicdiseases and localizedepidemicscaused by serogroup X have been 

welldescribed, but the potential of serogroup X to cause large epidemicsremainsunclear.  

Theseepidemiological changes and new challenges create a need for surveillance systems to 

adapt in order to remain relevant, accurate, and efficient sothat. 

Weanalyzed national surveillance data and isolatesfrom Niger to describe the epidemiology of 

bacterialmeningitisfrom 2005 to 2020, and to assess changes and trends in epidemiologyafter 

the introduction of MenAfriva. 

Methods 

In thisstudy, wecompiled and analyzednationwide case-based surveillance data of all 

reportedmeningitis cases in Niger from 2005 to 2020 to describetheirepidemiological and 

microbiologicalfeatures. Wecollectedepidemiological data on reportedmeningitis cases 

throughcomplementaryaggregate, case-based, and enhancedmeningitis surveillance systems. 

Meningitis surveillance in Niger isperformed on the basis of reporting of 

epidemiologicallysuspected cases. Cerebrospinalfluid (CSF) specimens are sent to the Centre 

de Recherche Médical et Sanitaire (CERMES) in Niamey, whichis the National Reference 

Laboratory (NRL). Culture latex agglutination and Polymerase Chain Reaction (PCR) 

wereperformedwheneverappropriate. Since 2004, after the addition of a PCR-

basednoncultureassaythatwasdeveloped to genogroupisolates of NmX, PCR testingallows for 

the identification of Nm serogroups A, B, C, X, Y and W. 

Weused a modified case definition to classify the cases. Suspected cases of 

meningitisweredefined as a suddenonset of feverwith a stiff neck or, in infants, a bulging 

fontanelle. Probable bacterialmeningitiswasdefined as a suspected case for which gram-

stained CSF was positive (gram-negativediplococci, gram-positive diplococci, or gram-

negativebacilli). A confirmed case of meningitiswasdefined as a suspected or probable case 

for whichN. meningitidis,Haemophilus influenzae type B or Streptococcus 

pneumoniaewasisolated in culture from the blood or CSF, or antigenwasdetected in the CSF 

by latex agglutination or PCR. Latex agglutination–positive cases thatwerelaternegative by 

PCR or culture werereclassified as suspected cases 

Analysis 

Weconducted a retrospectivestudy of all suspected cases of meningitis in Niger betweenfrom 

2005 to 2020. In ouranalysis, wedid not includemeningitis cases withoutepidemiological data. 

Demographic information for meningitisitise cases wasavailablefrom the combined-line lists 

for 2005–2020. For all otheryears, the Epidemic Surveillance and ResponseDirectorate 

(DSRE) databasewasused. Data werecollected and analyzedusing Stata 12.0. Wecalculatedthe 
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annual national incidence (per 100 000 of the population) using the total number of 

suspectedmeningitiscases reported and the population projections from the Niger National 

Bureau of Statistics (INS) for eachyearduring the analysisperiod. Population 

censuswasconducted in Niger in 2012. Wecalculated the annual national Case Fatality Rate 

(CFR) by dividing the total number of miningitis-relateddeaths by the total number of 

suspectedminingitis cases reported at the national level for eachyear. Data from 2005 to 2020 

werereviewed to determine the number and percentage of CSF specimenstested, with 

distribution by serotype. 

Results 

From 2005 to 2020, a total of 47,953 suspectedmeningitis cases and 3,276 deaths 

(CFR=6.83%) werereportedthrough the National case-basedminigitissurveillance,  

corresponding to an incidence of 189.01 cases per 100,000 population.  

Of persons, the male represented 55.41% ( sex-ratio male : female = 1.30) and 1.40% 

were<1y of age, 33.27% were 1- 4 y, 40.52% were 5 -14 y, and 19.62% were>15 y (table 1). 
 

Table 1 :Distribution of meningitis cases by age group from, 2005-2020. 

Variables n(%) 

Age group (y)  

< 1 419 (1.40) 

1 - 4 9,981(33.27) 

5 - 14 12,156(40.52) 

>15 5,885(19.62) 

Unknown 1,557(5.19) 

Sex  

Male 16,622(55.41) 

Female 13,242(44.14) 

Unknown 134(0.45) 

A total of 29,998 cases werereportedthrough RNL, of which 10,979 (36.60%) wereconfirmed, 

18,888 (62.96%) werenegative, and 131 (0.44%) wereunspecified. Of the 10,979 confirmed 

cases, 6,149 (56.01%), 4, 693 (42.74 %), and 137 (1.25 %) wereconfirmed by culture, PCR, 

and latex agglutination, respectively. The predominantorganismidentifiedwas N. meningitidis 

serogroup A (33.91%) (Table 2).  

 

Table 2 : Distribution of the number of strains of meningitidis serogroupisolated, 

tested,tested and confirmed at the NRL for Niger, 2005–2020 

Variables  n(%) 

Laboratoryresults  
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Confirmed 10,979(36.60) 

Negative 18,888(62.96) 

Not specified 131(0.44) 

Method used  

Conventional culture 6,149(56.01) 

PCR 4,693(42.75) 

Latex agglunitation 137(1.25) 

Serogroupidenfied  

H. influenzae b 200(1.82) 

H. influenzae non b 180(1.64) 

N. meningitidis A 3,723(33.91) 

N. meningitidis B 1(0.01) 

N. meningitidis C 2,803(25.53) 

N. meningitidis W135 1,439(13.11) 

N. meningitidis X 1,114(10.15) 

N. meningitidis Y 1(0.01) 

S. pneumoniae 1,518(13.83) 
 

More meningitis cases werereportedduring 2009, with 13,934 cases (annual incidence of 

39.92 cases/100,000 population) and an estimated 589 deaths (CFR 4.23%). A higher CFR 

wasrecordedin 2012 (17.83%) (Figure 1), and most of the 

serogroupsweredetectedbetweenJanuary and June (Figure 2).  

 

 

 

 

 

 

 

 

 

 

 

Table 3 shows the notifications by region. All regionsreportedmeningitis cases between 2005 

and 2020. The region of Niamey recorded the highestnumber of cases (9,813) and deaths 

(728), while the region of Agadez had the highest CFR (10.06%).  
 

Table 3 : Cumulative suspectedmeningitis cases, deaths, and CFRs by region, 2005–2020 
 

Regions Case,n Death,n CFR,% 

Figure 1 : Trend of meningitis cases, deaths and CFR in Niger, 2005-2020 Figure 2 : Monthly trend of serogroup of Nm and others serogroups in 

Niger, 2005-2020 
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Diffa 262 25 9,54 

Dosso 7341 652 8,88 

Maradi 9238 564 6,11 

Niamey 9813 728 7,42 

Tahoua 7244 417 5,76 

Tillaberi 5330 501 9,40 

Zinder 8059 322 3,99 

Total 47953 3276 6,83 

 

The weekly trend of meningitis incidence shows a similarity in the curves, with a first 

peakbetween the 7th and 19th epidemiologicalweeks and a second peakbetween the 16th and 

21st epidemiologicalweeks. The notification persisteduntil the end of the year, although at a 

decreasing rate (Figure 3). 

 

 

Figure 3: Weekly trend of meningitis incidence in Niger, 2005-2020 
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Neisseria meningitidis (Nm) wasrecorded over the entireperiodfrom 2005 to 2020. In 2006, 

Nm A and Nm X wererecorded at high proportions. NmXreappearedin 2016 and continued to 

decreasegraduallyuntil 2020. Prior to 2010, Nm A was the dominant cause of 

meningitisbefore the introduction of MenAfriVac. Nm W135 appearedin 2009, disappearedin 

2013, and reappearedin 2014. From 2013 to 2014, NmCappeared and caused a major 

epidemicin 2015 and 2017, and continues to dominatemeningitisaetiologyuntil 2020. 

 

Figure 4 : Trend of  serogroup of Neisseria meningitidis, 2005 à 2020 

Discussion 

N. meningitidis is an aerobic Gram (-) diplococcusspecieswhoseonly host ishuman. It isfound 

in the respiratory tract of healthyhumanbeings but can cause devastatingdiseases in 

vulnerableindividuals. It isrecognized as one of the threeleading causes of 

meningitisworldwidedespite the presence of vaccines againstalmost five of itsserotypes. 

The meningitisbeltexperiences the greatestburden of meningococcaldiseasesworldwide. The 

area at riskincludes 21 countries with a population of over 300 million people[16-18].  

The persistence of long dry seasons and the effect of desertaerosols made of dust and 

sandparticles are important environmental and ecologicaldeterminantsthat have been put 

forward to explain the epidemicdevelopment phases of meningitisepidemicswithin the belt 

[19-24]. 

Duringepidemicwavesthatspanseveral districts and countries every 5 -10 years, incidence 

rates varyfromregion to region, rangingfromlessthan 2 cases per 100,000 inhabitants per year 
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to more than 10 cases per 100,0000 population[25]. In case of sporadiclocalisedepidemics, 

community case based surveillance can report weeklypeak incidence rates of suspected cases 

of over 1,000 cases per 100,000 population [26]. 

From 2005 to 2020, 47,963 cases werereported in the surveillance system of Niger. 

Unfortunately, 2,653 patients withsuspectedmeningitisdied, resulting in a case fatality rate 

(CFR) of 6.78%. As in Niger, surveillance is passive, and itremains to beseen how 

representativethese data are of epidemiological reality. Indeed, itisclearthatthereis a high level 

of underreporting, whichcouldbeexplained by a lack of knowledge of case definitions, low use 

of healthfacilities, and poorhealthcoverage in certain areas. As a result, all suspected cases 

and deathsthat do not occur in healthfacilities are not included in the report, 

whichunderestimates the burden of meningitis. Therefore, the implementation and/or 

reinforcement of active surveillance shouldbefavored, as in a studycarried out in Kenya, 

whichrevealedthat the number of cholera cases increased by 46% and the number of deaths by 

200% due to active case finding[27]. Nevertheless, these figures suggestthatmeningitisis a 

public healthproblemthatrequires an in-depth exploration of the determinants of itspersistence 

and recurrence in Niger. 

Efficient and reliable surveillance and notification systems are vital for the monitoring of 

public health and diseaseoutbreaks. However, most surveillance and notification systems are 

affected by the degree of underestimation (UE);therefore, uncertaintysurrounds the 'true’ 

incidence of diseasesaffectingmorbidity and mortality rates. Surveillance systems fail to 

capture cases at two distinct levels of the surveillance pyramid:from the community, because 

not all cases seekhealthcare (under-ascertainment), and at the healthcarelevel, representing a 

failure to adequately report symptomatic cases that have soughtmedicaladvice 

(underreporting). When routine data are used to makedecisions on resource allocation or to 

estimateepidemiologicalparameters in populations, itbecomes important to understandwhen, 

where, and to whatextentthese data represent the truepicture of the disease, and in some 

instances (such as priority setting), itisnecessary to adjust for underestimation. 

The case-fatality rate of 6.83% iswellbelow the WHO threshold (10%-15%). This recorded 

rate maystillunderestimate the actual rate recordedduringepidemics due to underreporting of 

cases to the national case-based surveillance system as well as delays in setting up 

responsemechanisms, particularlythoseinvolving patients who die in the 

communitybeforeseeking care. The diversity of bacterialstrains and speciesresponsible for 

meningitisepidemics in Africaisanother important explanatory factor for the 

uncertaintysurrounding CFR. Indeed, in a study of meningitisepidemics of the 
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meningealbeltpublishedin 2002, Chippaux and hiscollaboratorsshowedthatlethality due to 

meningitis varies according to bacterialstrains and species[28]. 

The studyshowed(table1)that all ages can beaffected by bacterialmeningitis as described by 

Oordt-Speets and al. in a meta-analysis in whichtheystatedthat the mostcommonpathogens in 

the all ages group, for mostregions, were N. meningitidis and S. pneumoniae, 

withweightedmeans for frequencyrangingfrom 9.1±36.2%, and from 25.1±41.2%, 

respectively(29). This is in accordance withourstudywitchfoundthatN. meningitidis and S. 

pneumoniaewere the mostnotified (table 2) 

The weekly trend of miningitis incidence showed a similarity in the 

curveswithoutbreaksoccurringbetween the 1st and 24th epidemiologicalweeks (figure 3), 

whichincluded the dry season (January-June) corresponding to the miningitisepidemicseason 

and favorable to the meningitisoutbreak (figure 2). Outbreaks in the sub-

Saharanregionscoincidewith the dry season, which has led to a hypothesis for the potentialrole 

of lowhumidity and seasonaldustwindsblowingfrom the Sahara (Harmattan) in damaging the 

mucosa and producing irritant coughingthataids transmission[30]. 

According to laboratory confirmation, substantial efforts have been made to improve data 

quality, as evidenced by the increasing proportion of suspected cases thatwereconfirmed 

((56.01%) by culture and 4,693 (42.74%) by PCR). Nevertheless, data qualityremains a 

concern and poses challenges for the interpretation of laboratory surveillance data (18,888 

(62.96%) werenegative, and 131 (0.44%) were not specified ). 

The introduction of MenAfriVac® into the meningitisbeltthrough mass 

immunizationcampaigns of 1-29 yearolds has had a dramatic impact on the incidence of 

suspected and confirmedmeningitis cases. A consistent and substantialreductionwasseen in 

confirmedNmA cases, with no cases occurring in the country after the completion of mass 

campaigns (figure 4). Caroline L.T and col estimatedthat the incidence of suspectedmeningitis 

cases fell by around 60% in vaccinatedcompared to the unvaccinated population [31]. 

Weobserved a similardecline in the number of districts thatreached the epidemicthreshold. 

Nevertheless, otherpathogenspecies and Nm variants, includingNmX, NmC, and 

Streptococcus pneumoniae, have become more prevalent (figure 4). This reflecting a 

greaterdiversity of bacterialstrainscausingmeningitisepidemics in Africatoday. 

The increasing trend of otherstrains of N. meningitidis (otherthanNmA) iscurrentlyworrying,  

inparticularbecause it seemsthat the elimination of NmA by vaccination may have led to 

itsalmostimmediate replacement in human populations by otherbacterialstrains, as in an 

ecological process of occupation of ecological niches renderedempty or the existence of 
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ecologicalinterference and competitionacrossbacterialstrains[32][33]. Increased surveillance 

of multiple serogroupsthroughout the Africanregionisnecessary, as well as consideration of 

vaccination with combination vaccines ratherthanjustusing a single strain as iscurrently the 

case withNmA. 
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