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Neisseria Meningitidis
• Causative Agent: Neisseria 

meningitidis

• Meningococci are diplococcal 
bacteria surrounded by a 
polysaccharide capsule6

– The polysaccharide structure 
determines the pathogen’s 

serogroup (SG)6

– Six (A, B, C, Y, X, and W*) of 12 
known SGs account for the majority 
of meningococcal infections 
worldwide7,8

Polysaccharide capsule6,9

*W-135 has been replaced  with W per new nomenclature.11

6Pollard AJ. In: Harrison's Principles of Internal Medicine. 18th ed. 2012;chapter 143; 7Harrison LH. Clin Infect Dis. 2010;50(Suppl 2);S37. 
8http://www.who.int/mediacentre/factsheets/fs141/en/; 9Image adapted from Criss AK. Nat Rev Microbiology. 2012;10(3):178; 
11Harrison OB. Emerg Infect Dis. 2013;19(4):566.

Neisseria 
meningitidis 

CIRC.14/05/FGMS/814 – Approved 12 May 2014



Meningococcal Disease

• One of the most feared infectious diseases globally

• Highest burden of disease in young infants and 
toddlers

– Smaller peak in adolescents and young adults, especially 
those attending university

• 13 groups of meningococci identified

– 5 responsible for nearly all invasive infections

– Groups A, B, C, W and Y

• In Europe, group B meningococci responsible for 
nearly all cases of meningococcal disease in children

ECDC website. 2016.  



Presentation

• Most common clinical presentation of meningococcal 
disease: meningitis and septicemia

– Patients can have both meningitis and septicemia

• Other less common presentations include:

– Pneumonia, septic arthritis, pericarditis, epiglottitis,  
supraglottitis

– These presentations are more often associated with less 
prevalent meningococcal groups (eg, MenW, MenY)

Meningitis Research Foundation. 2016. 



Symptoms and Signs 

• Early symptoms and signs of meningococcal 
septicemia can be nonspecific 

– Often mimic common self-limiting viral illnesses 
(eg, upper respiratory tract infections, 
gastroenteritis)

• The most characteristic feature of 
meningococcal disease: rapid progression of 
illness, which can lead to death within 24 
hours of onset of the first symptoms

Meningitis Research Foundation. 2016. 



Symptoms and Signs (cont)

• In children and young adults, some clinical features 
may be particularly associated with meningococcal 
disease, including:

– Limb, joint, and muscle pain

– Cold hands and feet

– Pale or mottled skin

• Characteristic nonblanching rash associated with 
meningococcal disease is often a late sign

– Parents often advised not to wait for the rash to appear 
before seeking medical help

Meningitis Research Foundation. 2016. 



Meningococcal Meningitis 

• In young infants, meningitis can be very difficult to diagnose

– Often nonspecific symptoms and signs 

– Eg, refusal to feed, irritability, which may later progress to bulging anterior 
fontanelle and seizures

• Up to half of infants with bacterial meningitis may not present with 
fever

Characteristic 
symptoms:

Fever

Headache

Photophobia

Stiff neck

Drowsiness

Seizures

Coma

Progression

Meningitis Research Foundation. 2016. 



Meningococcal carriage by age: a systematic review and meta-
analysis

Estimates of meningococcal carriage by age 
when swabs were plated immediately after 
collection.

Circles are the data points 
included, with the larger circles 
representing a larger sample size. 

The largest circles represent the 
results of the serial cross-
sectional studies in teenagers 
aged 15–19 years old in the UK, 
before and after the introduction 
of the meningococcal serogroup
C vaccine.

(A) 95% bias-corrected CIs

(B) With individual country predictions.



Global Neisseria meningitidis serogroup distribution has 
been varied, making trends unpredictable

Represents serogroups not defined for 
each individual countryYWB CA X
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Global Burden of Meningococcal 
Disease

Harrison LH, et al. Vaccine. 2009 Jun 24;27 Suppl 2:B51-63.
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The Africa meningococcal belt



Example of focal outbreaks in SA: short duration 
in densely populated settings

• Between 1972 and 1976

• On four gold mines in Gauteng

• ~600 cases of meningococcal disease identified

• Most at risk: young men who are new to the 
industry

• Dramatic reduction in meningococcal disease 
among miners in last 30 years

Sonnenberg et al. Meningococcal disease in South African goldmines – epidemiology 
and strategies for control. S Afr Med J 2000:90:513-517.



Affected workers in the South African mining 
industry for many decades

• Outbreaks occur due to influx of new susceptible 
individuals into the community

• AND proximity of contact

– Workers from neighboring countries on short-term 
contracts

– 90% of disease affected new recruits

– Usually men <25 years of age

– 70% of cases occurred within 1 month of employment

Sonnenberg et al. Meningococcal disease in South African goldmines –
epidemiology and strategies for control. S Afr Med J 2000:90:513-517.



• Historically, the Hajj and 
Umrah pilgrimages have 
been associated with 
outbreaks of serogroup A1

• Spread of serogroup 
W began in Saudi Arabia 
during 2000 Hajj 
pilgrimage2

• W spread to Africa, 
Europe, Asia and North 
America as pilgrims 
returned home2

1. Borrow R. Travel Med Infect Dis. 2009;7:219-252; 2. Lingappa JR, et al. Emerg Infect Dis. 2003;9:665-671.

Serogroup W outbreak during the 2000 Hajj 
pilgrimage had a significant global impact 

Image for illustrative purposes only



Hajj Arrivals: 2005 (Lancet 25 March 2006)



Hajj Departures



Serogroup A Meningoccoal Meningitis 



Serogroup A



Serogroup A



Serogroup A
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NmA still circulating

NmA confirmed cases after MenAfrivac campaigns, 2011-2016

case

NmA cases occurred 
in unvaccinated individuals 
in parts of countries that 
had already received MenAfriVac

Only one documented NmA case 
among vaccinated individual 
(Burkina Faso)

Cameroun cluster in 
under-vaccinated district 
corrected by catch-up campaign

One dot = one confirmed case



Summary of Kenya situation 
• Kenya is part of the Meningitis belt 

• Huge outbreak of Men A in 1988-1989;3000 CASES

• Risk mapping was done in 2014 to guide control strategies 

– Decision to strengthen and enhance meningitis surveillance 

• Current desk review and assessment

– Major under reporting  

• DHIS 2: IDSR – (Data from DHIS lab indicates; Men A confirmed 24 in 
2014; not in IDSR)

• Kenyatta Hospital  

– 6 cases isolated; not reported in the IDSR indicating missed cases 
probably outbreaks



Kenya and Uganda: Districts where at least 1 outbreak 
identified, 1988-2006



MenA targeted vaccination in most at risk counties



West Pokot outbreak of Meningitis mixed outbreak 

2006 – linked with Uganda outbreak 

• Total of 76 cases with 17 deaths ; 22% case fatality rate in 4 

divisions (serotype X, C, W, Y) 

• Similar  outbreak confirmed in Uganda (border)

• Some of the Kenyan patients were treated in Uganda; lab 

support from Uganda for confirmation & NPHL 

• Treatment protocol included Ceftriaxone sent by MOH 

(KEMSA & MSF sent drug)

• Vaccine used trivalent ACW 

• WHO – vaccine, Unicef op cost, MSF the vaccination 

support to MOH

• Total of 156, 055 population (96% of the population targeted ) and 

102% vaccinated in Alale, Kasei, Kacheliba,Chipareria
KEMSA – Kenya Medical supplies agency ,WHO – World Health organization, MOH – Ministry of Health, NPHL – National public Health 

Laboratory, MSF – Medicins Sans Frontieres



Summary of notified suspected cases of 
Meningitis 2014-2016 ; source DSRU  Kenya 

2014 2015 2016 Cumulative 

Rift Valley 44 183 30 257

Nyanza 8 140 49 197

Coast 38 76 53 167

Eastern 20 37 5 62

Western 4 33 5 42

central 0 1 7 8

North eastern 1 1 0 2

Nairobi 1 0 0 1

The weekly disease outbreak information from DDSR reported 4 confirmed cases of Men 
Meningitis from Mbagathi in February 2014 that occurred in the month; in same month 
Uganda and South Sudan had outbreaks of Men Meningitis .  KEMRI CDC informed that 
they were from different areas of Nairobi ( culture result not mentioned) 



Dynamics of Meningococcal Disease

Transmission Carriage Disease

Nasopharanx

Reservoir

Endemic 10%

Closed populations and contacts 20 – 70%

Lasts average 4 months

Highest in adolescents and young adults

Immunising event

Generates herd immunity

Genotypically diverse

Higher among closed populations

Facilitated by climactic conditions

Mortality 10-30%

Rare (< 1% of carriers)

Host risk factors

‘Hyperinvasive’/ ‘hypervirulent’

clonal groups



Public health response to a case

• Clinician
– Prompt use of antibiotics 

saves lives
• Decreases mortality from 

70 to 10%

• Penicillin drug of choice 
(ceftriaxone)

– Notifiable condition

– Contact local health 
authority  when case is 
SUSPECTED

– Post exposure prophylaxis 
as required

• Laboratory

– Send isolate to central 
national research lab -
national surveillance 
programme

WWW.doh.gov.za ISBN: 979-1-920031-63-3

http://www.doh.gov.za/


Treatment and Outcomes of 
Meningococcal Disease

• Early recognition, effective resuscitation, and rapid institution of 
IV antibiotics critical for ensuring successful outcomes 

• Europe - overall case fatality rate in children and young adults is 
low; substantially higher in older adults, who often have other 
underlying medical conditions

• Europe - Most children survive without major complications

– Approximately 1/10 have major disabling deficits 

– More than 1/3 have ≥1 deficits in physical, cognitive, psychological 
functioning 

• Serious long-term complications include limb amputation, hearing 
loss, epilepsy, blindness, and motor and psychological disorders

Meningitis Research Foundation. 2016. 



Chemoprophylaxis
• Chemoprophylaxis following exposure to a confirmed case 

(within 24hrs of diagnosis)

– Household, school, nursery contacts

– Close airplane contacts (>8hrs flying time)

– Exposure to nasopharyngeal secretions

– Use ciprofloxacin (or rifampicin in children and or ceftriaxone in 
pregnant women)



Capsular

Polysaccharide
Polysaccharide-

protein
conjugate

Non-capsular

Outer membrane 
vesicles
Recombinant proteins
Combinations

Meningococcal Vaccines



A new vaccine vanquishes meningitis A in Africa
Across Africa's meningitis belt, people have lined up for MenAfriVac

K Kupferschmidt Science 2014;345:1265

Published by AAAS

Image for representation purpose only



Incidence (no. cases/100,000 population) during weeks 1–26 of 
reported cases of meningitis in regions of Chad

Gamougam et al. Continuing effectiveness of serogroup A meningococcal conjugate vaccine, Chad, 2013. Emerg Infect Dis. 2015 Jan; 
21(1): 115–118.

• 90.4% reduction in 

the risk of meningitis 
following vaccination
• Incidence in 

vaccinated region 
2.5 per 100,000, 
incidence in 
unvaccinated region 
43.8 per 100,000

• Carriage declined 
from 0.6% 13 months 
prior to vaccination to 
0.02% 6 months following 
vaccination



Meningococcal C Vaccine
• First introduced in UK, 1999

– Routine infant vaccination, 
plus phased catch up 
campaign up to 24yrs

– During 1st 9 months post 
vaccination
• 97% (CI 77-97) decline in 

disease in 15-17 year olds

• 92% (CI 65-98) decline in 
disease in toddlers

– Within first 2 years

• Overall reduction in 
incidence of 87% in 
targeted groups and 
reduction in deaths from 
67 in 1999 to 5 in 2001

Ramsay, Lancet, 2001 

Number of laboratory-confirmed cases of
meningococcal disease in England and
Wales 1993-2012





ACYW conjugate vaccine in US
• Introduced in 2005, given to 11-12 year olds

• 74% reduction in serogroup C and Y disease in 11-14 yr
olds (2000-2004 vs 2005-2009)

• 27% reduction in 15-18 yr olds

• Suggests waning immunity

– memory response is not rapid enough to protect against
disease onset (incubation <3 days; memory response
only seen 5-7days)

• Only 53.6% uptake of vaccine amongst 13-17 yr
olds…not enough to provide herd immunity

Pediatrics 2011;128:1213-1218 Policy statement 



Meningococcal vaccine

What is the best way 
forward?



Determine - who is at increased risk?

• Healthy children and infants
• Adolescents entering first year 

university/college/training academies
• Occupational hazards

– Reference/Research laboratory staff
– Miners
– Military recruits on deployment or training

• Travellers
– To hyperendemic/epidemic areas
– To mass gatherings

• Medical conditions
– Asplenia (functional or anatomical)
– Complement deficiency
– HIV
– Other immunodeficiencies



• The global strategy needs Kenya to contribute to the 
expansion of the immunity front with Uganda, South Sudan 
and Ethiopia

• Meningitis environment risk factor (Dry season and dust) in 
the northern part of the country

• Presence of refugee camps in the country: Turkana (South 
Sudan border)

• Movements of population  (instability) in the border with 
Ethiopia and South Sudan; Uganda  

Kenya Specific considerations for 
implementation 

GAVI – Global Alliance for Vaccines Initiative



What would work and whom to target?

• Greatest disease burden /high risk groups
• Infants
• Asplenia (functional or anatomical)
• Complement deficiency, HIV & other immunodeficiencies
• Occupational hazards (Reference/research laboratory staff , Military 

recruits on training camps/deployment, HCWs, Pilgrims/Travellers to Saudi 
Arabia, youths in institutions)

• Meningococcal belt – Target serogroup A, W
• Carriage assumed to be highest in teenagers
• Ideal would be to aim for herd protection
• Suggest:

– Quadrivalent conjugate vaccine (ACWY)
– Vaccinate high risk population
– Routine vaccination of:

• Infants with booster in early teens
• Teens
• Definitely use a catch up campaign in early years




