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Abstract
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The introduction of a serogroup A meningococcal conjugate vaccine in the African meningitis
belt has been a remarkable success. Meningitis due to the serogroup A meningococcus,
previously responsible for most epidemics, has fallen by 99% in vaccinated countries. Success
must, however, not distract from the continuing burden of meningitis in this region of Africa.
The number of all meningitis epidemics at health district level has fallen by 60% following
vaccination, but epidemics due to other meningococcal serogroups continue and may be
increasing. The introduction of low cost multivalent conjugate vaccines must be given high
public health priority.
Main text
The development, introduction and roll-out of a serogroup A meningococcal conjugate vaccine
(MenAfriVacR) across sub-Saharan Africa through the Meningitis Vaccine Project was a
remarkable achievement: remarkable for the rapidity of vaccine development, remarkable for
the short time from clinical trials to regulatory approval and to public health use, remarkable
for the low cost of a high quality vaccine, remarkable for the funding and support for the
vaccination program given by many individuals, organizations and governments in and out of
Africa, and remarkable for the drive of the program leadership(1-7). The rollout that started in
Burkina Faso in 2010(8) reached over 270 million people aged 1 -29 years by 2017(1). Vaccine
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acceptability was high, such that vaccine coverage was, with few exceptions, well above 90% as
measured both by administrative coverage estimates and specific coverage surveys(8).
So, after seven years, what has been the impact of the vaccination program? Burkina Faso, a

Downloaded by [London School of Hygiene & Trop Medicine] at 06:50 12 December 2017

country at the center of the meningitis belt with universally good quality surveillance, saw an
immediate fall in meningitis incidence(9), and serogroup A meningitis cases fell to very low
levels as the rollout progressed across the meningitis belt(10). Although these data were highly
encouraging, vaccine effectiveness was important to demonstrate as MenAfriVacR was licensed
based on data from clinical trials showing safety and high immunogenicity(1, 8), but without
evidence of effectiveness. The most convincing evidence of effectiveness to date has come
from Chad where the vaccination program was introduced region by region over two years
during a nationwide epidemic of serogroup A meningococcal meningitis. Incidence of
meningitis fell immediately following introduction in one region while remaining high in the rest
of the country, and the epidemic stopped after vaccination in the rest of the country(11). A
recently published analysis of surveillance data in nine countries estimated vaccine impact on
serogroup A meningitis as leading to a 99% reduction of disease in fully vaccinated
countries(12).
Further evidence of effectiveness come from studies of vaccine impact on carriage prevalence.
In Burkina Faso repeated cross sectional carriage surveys documented a fall in carriage of
serogroup A meningococci from 0.39% before vaccination to 0% in the three week to 13 month
period afterwards(13), and in Chad a similar reduction in carriage was seen from 0.75% before
to 0.02% four to six months after vaccination(11). Repeated surveys in Burkina Faso showed
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that carriage of serogroup A remained very low, suggesting an important additional benefit of
herd protection(14).
As the new vaccine was targeted at the predominant strain responsible for devastating
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meningitis epidemics, communication messaging and publications generated around
introduction of the new vaccine may have led to an expectation among public and public health
professionals that meningitis epidemics would be eliminated(4, 9, 15). However, there was
never a prospect that a monovalent vaccine could stop epidemics from meningococcal strains
not covered by the vaccine or from other bacteria. Meningitis epidemics due to serogroup W
continued and a new serogroup C clone emerged in Nigeria and Niger which caused epidemics
from 2013 to 2017(16-18). Whilst an analysis of disease trends estimated an important 60%
reduction both in overall meningitis incidence and in the number of district level epidemics
following the MenAfriVacR roll out, an increased trend was seen in confirmed meningitis due to
other meningococcal serogroups(12). There was no change in the incidence of pneumococcal
meningitis, at a time when pneumococcal conjugate vaccines were only just being introduced in
these countries.
Could an abrupt and sustained fall in carriage of serogroup A meningococci in the meningitis
belt lead to an increased risk of meningitis from other pathogenic strains? WHO expert groups
in 2015 and 2017 concluded that there was no evidence of capsule switching or of serogroup
replacement as serogroup A carriage outside epidemics was usually absent or at very low levels
before introduction of MenAfriVacR, serogroup distribution fluctuated markedly before
vaccination, and the serogroup C outbreak strain in Nigeria and Niger is a novel clone unrelated
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to circulating serogroup A strains(19, 20). They also acknowledged that the factors driving
epidemics and the evolution of pathogenic strains were not fully understood. Although
pharyngeal carriage of serogroup A is normally at low level outside epidemics, rapid
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transmission clearly occurs during large scale epidemics. Could an absence of serogroup A
strains in the epidemic season give other meningococcal strains more opportunity to cause
epidemics?

With an elevated level of immunity to serogroup A polysaccharide after

vaccination, one might expect a lowering of immunity to sub-capsular antigens that were
previously circulating on serogroup A meningococci. If some of these antigens cross-reacted
with subcapsular antigens in other serogroups, could this lead to a rise in meningitis due to
these other serogroups? Irrespective of the underlying mechanism, the risk of meningitis due to
other serogroups appears to be increasing, a trend that must be carefully monitored.
Introduction of a serogroup A meningococcal conjugate vaccine for Africa has been a massive
public health success with virtual elimination of serogroup A meningitis and of serogroup A
epidemics. It is essential to maintain the drive for countries to introduce MenAfriVac R into the
national childhood immunization program to avoid the predicted resurgence of serogroup A
meningitis(1, 21). However, this program has not seen the end of meningitis epidemics in
Africa. More than 25,000 suspected cases of meningitis reported each year from 2015 to
2017(20). The Meningitis Research Foundation initiated a meeting at Wilton Park, UK in May
2017 to develop a global action plan for meningitis by 2030(22). WHO supports this plan that
needs broad engagement by policy makers and funders. Alongside advocacy to reduce costs of
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existing conjugate vaccines, the development and introduction of affordable multivalent
meningococcal conjugate vaccines must be assured and prioritized.
References

Downloaded by [London School of Hygiene & Trop Medicine] at 06:50 12 December 2017

1.

LaForce FM, Djingarey M, Viviani S, Preziosi MP. Successful African introduction of a

new Group A meningococcal conjugate vaccine: Future challenges and next steps. Hum Vaccin
Immunother. 2017:0.
2.

Dellepiane N, Akanmori BD, Gairola S, Jadhav SS, Parker C, Rodriguez C, et al.

Regulatory Pathways That Facilitated Timely Registration of a New Group A Meningococcal
Conjugate Vaccine for Africa's Meningitis Belt Countries. Clin Infect Dis. 2015;61 Suppl
5:S428-33.
3.

Okwo-Bele JM, LaForce FM, Borrow R, Preziosi MP. Documenting the Results of a

Successful Partnership: A New Meningococcal Vaccine for Africa. Clin Infect Dis. 2015;61
Suppl 5:S389-90.
4.

Sambo L, Chan M, Davis S, Lake A, Berkley S, Poonawalla C, et al. A Vaccine Meets Its

Promise: Success in Controlling Epidemic Meningitis in Sub-Saharan Africa. Clin Infect Dis.
2015;61 Suppl 5:S387-8.
5.

Tiffay K, Jodar L, Kieny MP, Socquet M, LaForce FM. The Evolution of the Meningitis

Vaccine Project. Clin Infect Dis. 2015;61 Suppl 5:S396-403.
6.

Aguado MT, Jodar L, Granoff D, Rabinovich R, Ceccarini C, Perkin GW. From

Epidemic Meningitis Vaccines for Africa to the Meningitis Vaccine Project. Clin Infect Dis.
2015;61 Suppl 5:S391-5.

5

ACCEPTED MANUSCRIPT

ACCEPTED MANUSCRIPT
7.

Frasch CE, Kapre SV, Lee CH, Preaud JM. Technical Development of a New

Meningococcal Conjugate Vaccine. Clin Infect Dis. 2015;61 Suppl 5:S404-9.
8.

Djingarey MH, Diomande FV, Barry R, Kandolo D, Shirehwa F, Lingani C, et al.

Downloaded by [London School of Hygiene & Trop Medicine] at 06:50 12 December 2017

Introduction and Rollout of a New Group A Meningococcal Conjugate Vaccine (PsA-TT) in
African Meningitis Belt Countries, 2010-2014. Clin Infect Dis. 2015;61 Suppl 5:S434-41.
9.

Novak RT, Kambou JL, Diomandé FVK, Tarbangdo TF, Ouédraogo-Traoré R, Sangaré

L, et al. Serogroup A meningococcal conjugate vaccination in Burkina Faso: analysis of national
surveillance data. The Lancet Infectious Diseases. 2012.
10.

Lingani C, Bergeron-Caron C, Stuart JM, Fernandez K, Djingarey MH, Ronveaux O, et

al. Meningococcal Meningitis Surveillance in the African Meningitis Belt, 2004-2013. Clin
Infect Dis. 2015;61 Suppl 5:S410-5.
11.

Daugla D, Gami J, Gamougam K, Naibei N, Mbainadji L, Narbe M, et al. Effect of a

serogroup A meningococcal conjugate vaccine (PsA-TT) on serogroup A meningococcal
meningitis and carriage in Chad: a community trial. Lancet. 2013.
12.

Trotter CL, Lingani C, Fernandez K, Cooper LV, Bita A, Tevi-Benissan C, et al. Impact

of MenAfriVac in nine countries of the African meningitis belt, 2010-15: an analysis of
surveillance data. Lancet Infect Dis. 2017;17(8):867-72.
13.

Kristiansen PA, Diomande F, Ba AK, Sanou I, Ouedraogo AS, Ouedraogo R, et al.

Impact of the serogroup A meningococcal conjugate vaccine, MenAfriVac, on carriage and herd
immunity. Clin Infect Dis. 2013;56(3):354-63.

6

ACCEPTED MANUSCRIPT

ACCEPTED MANUSCRIPT
14.

Kristiansen PA, Ba AK, Ouedraogo AS, Sanou I, Ouedraogo R, Sangare L, et al.

Persistent low carriage of serogroup A Neisseria meningitidis two years after mass vaccination
with the meningococcal conjugate vaccine, MenAfriVac. BMC Infect Dis. 2014;14:663.

Downloaded by [London School of Hygiene & Trop Medicine] at 06:50 12 December 2017

15.

Berlier M, Barry R, Shadid J, Sirica C, Brunier A, Hasan H, et al. Communication

Challenges During the Development and Introduction of a New Meningococcal Vaccine in
Africa. Clin Infect Dis. 2015;61 Suppl 5:S451-8.
16.

Funk A, Uadiale K, Kamau C, Caugant DA, Ango U, Greig J. Sequential outbreaks due

to a new strain of Neisseria meningitidis serogroup C in northern Nigeria, 2013-14. PLoS
currents. 2014;6.
17.

Chow J, Uadiale K, Bestman A, Kamau C, Caugant DA, Shehu A, et al. Invasive

Meningococcal Meningitis Serogroup C Outbreak in Northwest Nigeria, 2015 - Third
Consecutive Outbreak of a New Strain. PLoS currents. 2016;8.
18.

Sidikou F, Zaneidou M, Alkassoum I, Schwartz S, Issaka B, Obama R, et al. Emergence

of epidemic Neisseria meningitidis serogroup C in Niger, 2015: an analysis of national
surveillance data. Lancet Infect Dis. 2016.
19.

WHO. Preparedness for outbreaks of meningococcal meningitis due to Neisseria

meningitidis serogroup C in Africa: recommendations from a WHO expert consultation. Wkly
Epidemiol Rec. 2015;90(47):633-6.
20.

WHO. Continuing risk of meningitis due to Neisseria meningitidis serogroup C in Africa:

revised recommendations from a WHO expert consultation. Wkly Epidemiol Rec.
2017;92(41):612-7.

7

ACCEPTED MANUSCRIPT

ACCEPTED MANUSCRIPT
21.

Karachaliou A, Conlan AJ, Preziosi MP, Trotter CL. Modeling Long-term Vaccination

Strategies With MenAfriVac in the African Meningitis Belt. Clin Infect Dis. 2015;61 Suppl
5:S594-600.

Downloaded by [London School of Hygiene & Trop Medicine] at 06:50 12 December 2017

22.

MRF. A global vision for meningitis by 2030 and how to get there. Wilton Park, UK;

2017. https://www.wiltonpark.org.uk/wp-content/uploads/WP1521-Report.pdf.

8

ACCEPTED MANUSCRIPT

