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Introduction 
Meningococcal disease is one of the most impor
tant medical emergencies demanding early diag
nosis and effective therapy. Although effective, 
nontoxic and affordable antibiotics are available 
worldwide, the disease is still associated with a very 
h igh mortality and persistent neurological defects, 
particularly among infants and young children. 

Sporadic meningococcal meningitis occurs 
throughout the world, with seasonal variations, 
and accounts for 10-40% of endemic bacterial 
meningitis. Epidemic meningitis also occurs in any 
part of the world, but the largest and most fre
quently recurring outbreaks have been in the semi
arid area of sub-Saharan Africa, designated the 
"meningitis belt". 

The socioeconomic implications of epidemic 
meningitis can be disruptive. The control and pre
vention of cerebrospinal meningitis (CSM) out
breaks requires a massive amount of vaccine, medi
cines, injection material, and logistic support from 
the national health authorities of the affected 
countries. Most countries face great difficulties in 
responding appropriately to these needs. In addi
tion, routine health services and other important 
activities are disrupted. 

The current pandemic in the meningitis belt in 
Africa, causing thousands of deaths, has again fo
cused global attention on meningitis. To respond 
to the current situation and the expected spread of 
the disease, WHO, in collaboration with its Mem
ber States and various governmental and non-gov
ernmental agencies, has developed a sustainable 
plan of action for preparedness and control of 
meningococcal disease in the region. 

Endemic disease 
Meningococcal disease is a contagious disease 
caused by the meningococcus (N meningitidis), a 
gram-negative bacterium. Thirteen serogroups 
based on the specificity of the capsular polysaccha-
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rides are currently recognized (A, B, C, D, H, I, K, 
L, W135, X, Y, Z and Z'). Meningitis is the most 
common clinical expression of the infection, par
ticularly during epidemics, while meningococcal 
septicaemia (meningococcaemia), is less common 
but highly fatal. 

In its endemic form, meningococcal disease 
causes sporadic cases or small clusters. The rates of 
endemic meningococcal disease range from 1 to 5 
per 100 000 population in Europe and North 
America. In developing countries, particularly in 
the sub-Saharan arid area, the incidence rate be
tween epidemics varies from <10 to >20 per 
100 000 (1 ). In many countries, endemic meningo
coccal disease cannot be distinguished from other 
causes of purulent meningitis because laboratory 
facilities are lacking, and meningococcal meningi
tis is thus reported as part of bacterial meningitis. 
Over 80% of cases of bacterial meningitis are 
caused by three bacteria: Neisseria meningitidis, 
Streptococcus pneumoniae and Haemophilus influenzae 
type b. Meningococcal meningitis or cerebrospinal 
meningitis (CSM), caused by N meningitidis, is the 
only one which occurs in epidemic form. Apart 
from epidemics, at least 1.2 million cases of bac
terial meningitis are estimated to occur every year; 
135 000 of them are fatal (Table 1). Approximately 
500 000 of these cases and 50 000 of deaths are due 
to meningococcus. 

During non-epidemic conditions in developed 
countries, 50-60% of the cases occur in children 
3 months to 5 years of age, but cases are also seen in 
teenagers and young adults under 25-30 years of 
age. In countries within the meningitis belt the 
maximum incidence is usually found among chil
dren aged 5-10 years. Household contacts of pa
tients with meningococcal disease have a risk of 
acquiring infection equal to approximately 600-
1 000 times the age-specific incidence in the gener
al population. Meningococcal infection affects 
both sexes but males have a higher incidence. 
Young people living in closed communities, such 
as boarding schools, are affected more than other 
individuals. Meningococcal disease is also consid
ered a military disease, as its incidence among non
vaccinated recruits is at least 4-10 times higher than 
in the general population. In the northern hemi
sphere, including subtropical countries, a seasonal 
upsurge in meningococcal disease occurs in winter 
and spring, beginning in December-January and 
culminating in March-April ( 1 ). 
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Table 1 
Estimated global number of cases and deaths from bacterial meningitis by WHO Region, 1997 

Tableau 1 
Nombre mondial estime de cas de meningite bacterienne et nombre de deces, par Region OMS, 1997 

WHO Region- Bacterial meningitis-
Region OMS Meningite bacterienne 

All- Disabled-
Nombre Nombre 

total d'incapacites 

Africa- Afrique 500 000 75 000 

America- Les Ameriques 80 000 9 000 

Eastern Mediterranean -
Med iterranee orientale 150 000 20 000 

Europe 100 000 10 000 

South-East Asia -
Asie du Sud-Est 160 000 20 500 

Western Pacific -

Pacifique accidental 210 000 25 500 

Total 1 200 000 160 000 

Of the 13 serogroups of N meningitidis, sera
group B is a predominant agent causing systemic 
disease, followed in frequency by serogroup C both 
in Europe and in the Americas (Map 1). Sera
group A meningococcus, historically the main 
cause of epidemic meningococcal disease all over 
the world, still dominates in Mrica and Asia during 
both endemic and epidemic periods. Although re
porting is incomplete, available information clear-

Meningococcal meningitis-
Meningite a meningocoque 

Fatal- All- Disabled- Fatal-
Nombre Nombre Nombre Nombre 
de deces total d'incapacites de deces 

60 000 250 000 31 000 27 000 

9 000 30 000 5 000 2 500 

16 000 50 000 6 000 5 000 

10 000 40 000 2 000 3 000 

17 000 55 000 7 500 5 500 

23 000 75 000 8 500 7 000 

135 000 500 000 60 000 50 000 

ly indicates a global increase of meningococcal 
disease. In industrialized countries, where statistics 
are available, both overall increased incidence and 
series of local outbreaks were associated with sera
group C meningococci, e.g. in the Czech Republic, 
England and Wales, Finland, France, Israel, Spain 
and the United States since the early 1990s. An 
upsurge of meningococcal serogroup C disease was 
due to the emergence and spread of particular 

Map 1. Distribution of predominant N. meningitidis serogroups (A, B & C), 1996--1997 

Carte 1. Repartition des serogroupes de N. meningitidis predominants (A, B et C) , 1996--1997 
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strains (phenotypes) such as C:2a:Pl.2,5 and 
C:2b:P1.2,5. 

Epidemic disease 
In the 1960s, meningococcal infection was no 
longer considered to be a serious problem in Eu
rope and North America. It was still a permanent 
public health problem in countries situated in the 
African meningitis belt where large outbreaks used 
to occur every 8-12 years. The intervals between 
epidemics have now become shorter and more 
irregular, particularly in regions with extensive 
mixing and communication between populations. 
Outside the meningitis belt, no evident periodicity 
has been observed. 

The increasing trend noted in a number of 
countries of the Americas, Asia and Europe since 
the early 1970s, shows a characteristic pattern of 
recurrent epidemics and persistent sporadic cases. 
Although the epidemics are far less severe outside 
the African meningitis belt, it is evident that epi
demic meningococcal disease in the past two 
decades has become a worldwide problem which 
can affect any country regardless of climate 
(Map 2). 

Several countries in Europe (Belgium, France, 
Italy, Portugal, Spain, United Kingdom and the 
former Yugoslavia) reported significant increases 
or outbreaks (Finland, Norway, Russia) in the 
1970s. Increased activity was also reported in 
Argentina, and outbreaks in Algeria, Brazil, Chile, 
Mongolia, and Vietnam. In the 1980s, an epidemic 

wave of meningococcal disease spread over vast 
territories in Asia (India, Nepal) and in Africa 
(Map 2). Approximately 1 500 cases of meningo
coccal meningitis occurred in the Kathmandu Val
ley, Nepal, in 1982-1984with an annual attack rate 
of 103 cases per 100 000 population. In 1985, New 
Delhi experienced an outbreak after a lapse of 
almost 20 years; 6 133 cases were reported, and the 
overall case-fatality rate was 13%, the highest occur
ring in children under 1 year of age (25 .5%). An 
epidemic of group B meningococcal disease oc
curred in Cuba in 1982-1984, and in Chile in 1986 
and 1993. An epidemic of group A meningococcal 
disease occurred in Mongolia in 1994-1995 and 
local outbreaks due to group C meningococcus 
were reported in Canada and the United States in 
1992-1993 (3) and in Spain in 1995-1997. 

Meningococcal disease is particularly severe 
across sub-Saharan Africa where large epidemics 
occur periodically with attack rates that may ex
ceed 500 per 100 000 population. Table 2 presents 
the reported and estimated number of CSM cases 
(per decade) in this hyperendemic area, during 
the period 1970 to September 1997. These num
bers are not far from the 340 000 cases with 53 000 
deaths reported in the 1 0-year period, 1951-1960 
(2). 

In the 1980s epidemics of meningococcal dis
ease occurred throughout the meningitis belt in 
Benin, Burkina Faso, Chad, the Gambia, Ghana, 
Mali, Niger, Nigeria, Senegal and Togo, culminat
ing in severe epidemics in Ethiopia and Sudan in 

Map 2. Major outbreaks of meningococcal meningitis, 1971-1997 

Carte 2. Principales epidemies de meningite a meningocoques, 1971-1997 
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Table 2 
Number of cases of cerebrospinal meningitis reported in the African meningitis belt, 1970-1997 

Tableau 2 
Nombre de cas de meningite cerebrospinale signales dans la ceinture africaine de la meningite, 1970-1997 

Year- An nee 

1970-1979 
1980-1989 
1990-1997 

Number of cases
Nombre de cas 

236 608 
388 762 
379 992a 

a Reported up to 1 October 1997.- Notifies au 1 er octobre 1997. 
b By 31 December 1999.- Au 31 decembre 1999. 

Table 3 

Adjusted for incomplete reporting-
Apres ajustement pour tenir compte des donnees incompletes 

298 850 
389 540 

> 500 OOOb 

Cases (and deaths) of cerebrospinal meningitis reported in selected African countries, 1996 and 1997 

Tableau 3 
Nombre de cas de meningite cerebrospinale (et nombre de deces) signales par differents pays africains en 1996 et 1997 

Benin- Benin 

Burkina Faso 

Burundi 

Country- Pays 

Cameroon - Cameroun 

Central African Republic
Republique centrafricaine 

Chad- Tchad 

Cote d'lvoire 

Democratic Republic of the Congo
Republique democratique du Congo 

Eritrea - Erythree 

Ethiopia - Ethiopie 

Gambia- Gambie 

Ghana 

Guinea- Guinee 

Malawi 

Mali 

Mauritania- Mauritanie 

Mozambique 

Niger 

Nigeria - Nigeria 

Senegal - Senegal 

Sudan - Soudan 

Togo 

United Republic of Tanzania
Republique-Unie de Tanzanie 

Zambia- Zambie 

Total 

1996 
cases- Cas 

699 

42 129 

138 

178 

155 

1 079 

86 

771 

479 

89 

269 

7 254 

2 132 

16 145 

77 089 

301 

517 

1 286 

1 897 

152 693 

1987-1989 (Map 2). More than 30 000 cases were 
reported in Sudan in 1988, the year of peak inci
dence, and over 40 000 cases in Ethiopia in 1989. 

Since the mid-1990s epidemics in the Mrican 
meningitis belt have been on an unprecedented 
scale (Table 3). Over 150 000 cases were reported to 
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1997 
Deaths- Deces 

84 

4 226 

32 

30 

22 

109 

11 

11 

41 

15 

29 

10 960 

121 

1 502 

8 651 

100 

204 

194 

16 213 

Cases- Cas 

360 

21 504 

10 

158 

1 210 

7 

913 

18 551 

51 

10 960 

11 

101 

3 922 

13 

176 

2 845 

69 

60 861 

Deaths- Deces 

54 

2 426 

3 

17 

120 

1 403 

4 

1 106 

2 

18 

442 

4 

427 

6 027 

WHO during the 1996 season, of which about 
16 000 were fatal. Nearly 95% of all cases and 
deaths in Mrica in 1996 occurred in 4 countries: 
Burkina Faso, Mali, Niger and Nigeria. The antici
pated continuation of CSM epidemics during the 
1997 season materialized, with large outbreaks in 
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Burkina Faso, the Gambia, Ghana, Mali, Niger and 
Togo (Table 3). 

The epidemics that occurred towards the end 
of the 1980s through the 1990s in Burundi, Central 
African Republic, Democratic Republic of the 
Congo (formerly Zaire), Kenya, Rwanda, United 
Republic of Tanzania, Uganda and Zambia are 
examples of the spread of the disease outside its 
usual boundaries. If this is truly a new characteristic 
of the epidemiology of meningococcal disease, it 
could be due to climate change with subsequent 
extension of drought areas, or increased mobility 
of the population whether by voluntary travel, or 
because of massive migration of internally dis
placed and refugee populations. The outbreaks 
may also reflect the introduction of a new menin
gococcal strain into susceptible populations. 

Epidemics in Africa spread rapidly and reach 
their peak within weeks, but can last for several 
months in the absence of vaccination. Often the 
epidemic recurs for 2-3 years starting with a local 
outbreak in a city or a rural region in the first year 
followed by a more widespread and intense epi
demic the next year. Incidence rates then often 
remain elevated during the subsequent 1-2 years 
with successive seasonal outbreaks separated by 
periods of remission. This pattern seen at the pro
vincial or national level may result from the combi
nation of a number of local outbreaks, spreading 
from place to place throughout the country, in 
particular along the transport axes. In regions 
without marked seasons, epidemics can last for 
6 months or more in the absence of vaccination. 
While sporadic cases generally occur among young 
children, the epidemics often result in broader age 
distribution involving older children, teenagers 
and young adults. 

Conditions favouring epidemics 
Epidemics are favoured by multiple factors related 
to the microorganism, the host and the environ
ment. Interactions between these factors may ex
plain the periodicity and seasonal patterns of epi
demics, as well as the unusual age distribution 
among individuals who contract meningitis during 
an epidemic ( 4 ). 

Microorganism 
The risk of epidemic meningococcal disease differs 
between serogroups. The most explosive epide
mics have been almost exclusively associated with 
serogroup A, but B and C serogroups can also 
cause outbreaks. Certain strains of meningococci 
are more virulent and more likely to cause out
breaks. The spread of a single clone of serogroup A 
N rneningitidis designated as an epidemic clone 
III.1 has been associated with the current pande
mic. This particular strain may be linked to the 
epidemic which started in China and, after passing 
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through Nepal and Northern India, caused a large 
outbreak in Mecca in 1987 (5). It subsequently 
caused a CSM pandemic in Africa and has been 
identified in Burundi, Central African Republic, 
Chad, Democratic Republic of the Congo, 
Ethiopia, the Gambia, Guinea, Kenya, Mali, Niger, 
Nigeria, Rwanda, Sudan, South Africa, United 
Republic of Tanzania and Zambia (5, 6, 7). Particu
lar clones of N meningitidis serogroups B and C 
have been responsible for clusters and local out
breaks in Australia, Canada, New Zealand, United 
Kingdom and the United States (3, 8). 

Host 
Nasopharyngeal carriage permits the infection to 
persist in the community. Although an increasing 
carrier rate could raise the risk of infection among 
non-immune individuals there is no constant and 
close relationship between the carrier rate and the 
incidence of disease (9). Humoral immunity is an 
essential factor in the prevention of meningococ
cal disease. Waning herd immunity to a particular 
strain in a population may be necessary for an 
outbreak to occur and could contribute to the 
regularity of epidemic cycles in sub-Saharan Africa 
(4). Concurrent infections may predispose to me
ningococcal infection. During a group A meningo
coccal epidemic in Chad in 1988, patients with 
meningococcal meningitis were about 23 times 
more likely than matched control patients to have 
nasopharyngeal shedding of respiratory patho
gens, including Mycoplasma hominis, adenoviruses, 
parainfluenza viruses, rhinoviruses and respiratory 
syncytial virus (4). In temperate countries, an in
crease in the incidence of meningococcal disease 
has been observed to follow outbreaks of influenza. 

Environment 
Climate factors play an important role in the 
seasonal upsurge of meningococcal disease. Peak 
activity is in general in periods of low absolute 
humidity, such as the winter in temperate climate 
zones and the dry season in Africa. Drought and 
dust storms in sub-Saharan Africa can help the 
spread of infection while the onset of the rainy 
season often leads to the end of the epidemic. Poor 
living conditions and overcrowded housing are 
linked with a higher incidence of meningococcal 
disease. During a recent epidemic in Nairobi, the 
highest attack rates occurred in two districts, 
Kasarani and Kibera, where the city's largest slums 
are located (10). Travel and migration facilitate the 
circulation of virulent strains within a country or 
between countries. Imported cases of group A me
ningococcal disease in Moscow in 1996 (WHO 
data), in Canada in 1997 ( 11) and a cluster of cases 
of meningococcal disease during an international 
youth football tournament in Belgium ( 12) are re
cent examples. Large population movements such 
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Map 3. Meningococcal meningitis associated with Haj, 1987 

Carte 3. Meningite a meningocoques associee au Hadj, 1987 

Europe/North America 
Europe/Amerique du Nord 

35/100 000 
> 7 x endemic rate 

> 7 x le taux d'endemicite 

Total =endemic -taux d'endemicite WH097507 

960 000 pilgrims- pelerins 
735 cases - cas 

77/100 000 

as a pilgrimage play a major role in the spread of 
infection and disease. The outbreak which oc
curred in Mecca in 1987, at the end of the pilgrim
age period, caused more cases among pilgrims 
than among the Saudi population . The incidence 
rates of meningococcal disease among pilgrims 
originating from Asia, North America, Europe, 
and the Eastern Mediterranean far exceeded the 
endemic rates in these areas (see Map 3). Other 
large population displacements, e.g. refugees, may 
pose similar risks (13). 

Group A epidemics have almost disappeared 
from memory of both the medical community and 
the general public in industrialized countries dur
ing a quiescent phase which has lasted half a centu
ry. The tremendous increase in international travel 
resulting in people moving further and quicker 
across the globe has accelerated the speed with 
which bacteria move from population to popula
tion and the potential for epidemic meningitis in 
industrialized countries is becoming alarmingly 
real as well. 

From epidemic response to epidemic 
preparedness 
The recent epidemics of meningococcal disease 
were exceptionally severe and few of the affected 
countries in Mrica were adequately prepared to 
cope with these emergencies. The need to rein
force national capacity for preparedness, detection 
and control of epidemic meningitis, particularly in 
the Mrican meningitis belt, recognized as a public 
health priority by governments and the interna-
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tional community, has been addressed in an inter
national initiative led by WHO together with its 
Member States, collaborating centres and various 
governmental and non-governmental institutions. 

This initiative focuses on strengthening na
tional and regional health systems in key areas, 
such as: 
• surveillance to monitor communicable diseases 

in the community and detect outbreaks early; 
• laboratory capacity to diagnose communicable 

diseases and confirm outbreaks and their cause 
promptly; 

• policy guidelines for the use of vaccine; the 
creation of a contingency stock of vaccine and 
injection material to ensure the timely protec
tion of the population at risk; and 

• protocols for the appropriate management of 
cases, particularly in remote areas deprived of 
adequate health services. 
Governments of 16 Mrican countries commit

ted to the initiative meet in Burkina Faso in Octo
ber 1996 to develop national plans of action. These 
plans include a national estimate of needs of vac
cine and drugs based on criteria of population at 
risk, the epidemiological pattern of the disease, 
and available stocks of vaccine and other supplies 
at the country level. Similar steps were taken in 
countries at risk in the WHO Region for the East
ern Mediterranean. The plans mark a shift from 
the epidemic response of the past to epidemic 
preparedness. 

In December 1996, an ad hoc working group 
further developed the WHO strategy for provision 
of vaccine while the two principal manufacturers of 
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CSM vaccine assigned to WHO the responsibility 
for assuring the best use of the vaccine available for 
epidemic control in 1997, some 14 million doses. 
An international coordinating group was estab
lished in mid:January 1997 with representatives of 
the Federation of the International Red Cross and 
Red Crescent Societies, Medecins sans Frontieres, 
UNICEF, Association pour l'Aide a la Medecine 
preventive, and technical partners including WHO 
collaborating centres in France, Norway and the 
United States, as well as manufacturers of vaccine 
and autodestruct injection material. The coordi
nating group started with an assessment of the 
anticipated need for meningococcal vaccine, treat
ment drugs, injection and other material for the 
control of epidemic meningitis in Mrica in the 
1997 season. The assessment, presented to the in
ternational donor community in March 1997, re
ceived a response which made it possible to imple
ment epidemic control activities in Mrica in 1997 
with an adequate and timely supply of vaccine and 
drugs along with autodestruct injection material. 

Although this international initiative was trig
gered by the emergency resulting from the severe 
epidemics of meningococcal meningitis in Mrica, 
it is sufficiently broad in scope to include other 
communicable diseases of public health impor
tance at the local and national levels. 

Summary 

Meningococcal disease which is increasing globally is 
still associated with a high mortality and persistent 
neurological defects, particularly among infants and 
young children. Sporadic meningococcal meningitis 
occurs throughout the world, with seasonal variations, 
and accounts for 10-40% of endemic bacterial meningi
tis. Epidemic meningitis occurs in any part of the world 
but the largest and most frequently recurring epidemics 
have been in the semi-arid area of sub-Saharan Africa 
where the current pandemic is associated with attack 
rates exceeding 500 per 100 000 population and thou
sands of deaths. In the Americas and Europe sero
group B is the predominant agent causing systemic 
disease, followed in frequency by serogroup C. Sero
group A meningococcus was historically the main 
cause of epidemic meningococcal disease globally and 
still predominates in Africa and Asia. A range of internal 
and external factors predispose for epidemics such as 
strain virulence, carriers, humoral immunity, eo-infec
tions, low humidity and drought, population movements 
and crowding. To respond to the current situation and 
the expected spread of the disease, WHO, in collabo
ration with its Member States and various governmental 
and . non-governmental agencies, has developed a 
sustainable plan of action for preparedness and control 
of meningitis. 
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Resume 

Affections meningococciques: importance pour 
la sante publique et efforts de lutte 

Les affections meningococciques dont la frequence 
augmente dans le monde sont toujours associees a une 
forte mortalite et a des troubles neurologiques persis
tants, surtout chez le nourrisson et le jeune enfant. La 
meningite a meningocoque est observee sporadique
ment dans le monde entier avec des variations saison
nieres et represente 10 a 40% de la meningite bacte
rienne endemique. La meningite epidemique est obser
vee dans toutes les parties du monde, mais les epide
mies recurrentes les plus importantes et les plus fre
quentes touchent la zone semi-aride de I'Afrique sub
saharienne ou la pandemie actuelle avec des taux 
d'atteinte depassant 500 pour 100 000 habitants, pro
voque des milliers de deces. Dans les Ameriques et en 
Europe, le principal agent etiologique de la maladie 
generalisee est le serogroupe B suivi du serogroupe C. 
Le meningocoque du serogroupe A etait auparavant 
l'agent principal des epidemies a meningocoque dans 
le monde entier et l'est encore en Afrique et en Asie. 11 

existe toute une serie de facteurs internes et externes de 
predisposition aux epidemies, par exemple la virulence 
des souches, la presence de porteurs, le deficit de 
l'immunite humorale, les eo-infections, une faible humi
dite et la secheresse, les mouvements de population et 
le surpeuplement. Pour faire face a la situation actuelle 
et a !'extension prevue de la maladie, !'Organisation 
mondiale de la Sante, en collaboration avec ses Etats 
Membres et ditterents organismes gouvernementaux et 
non gouvernementaux, a m is au point un plan d'action 
durable pour se preparer aux epidemies et les com
battre. 
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