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Streptococcus pneumoniae (the pneumococcus)

• Common bacteria residing in the human nasopharynx

• Transmitted from person-to-person following close contact

• Occasionally causes disease:
• Tonsilitis
• Otitis media
• Pneumonia
• Meningitis
• Sepsis

• Disproportionally affects young children and those with weakened immune systems

• Over 100 known serotypes

• Caused 11% of all <5y mortality in 2015



Pneumococcal burden in humanitarian crises

• Largely unknown
• Increased disease and mortality rates

• All-cause mortality is frequently ≥2 times pre-crisis baseline
• Respiratory infections leading cause of mortality in <5y
• Presence of risk factors relevant for pneumococcal spread

Risk factor Carriage Disease Death

Acute malnutrition ++ +++ +++

Measles outbreaks and other viral RTIs ++ ++ ++

Overcrowding and altered social contact patterns +++

Disrupted routine PCV use + +++

Low access to curative care + + +++

Smoke inhalation +

Inadequate water and sanitation ++ +
Bellos et al (2010); Van Zandvoort et al (2019)



Intervention

• Pneumococcal Conjugate Vaccines (PCV)
• Safe and effective
• Protects against transmission and disease of the most invasive serotypes
• Introduced in most EPI programmes
• Expensive, but mitigated by Humanitarian Mechanism (+Pneumosil)
• Rarely used in crisis settings

• Little guidance on the use of PCVs in humanitarian settings
• WHO recommendation on PCV in crises

• Use in children <1 year
• Consider in children <5 years

• Routine immunization often not feasible

World Health Organization (2019)



ESPICC study (2018-2023)

Evaluating Strategies for Pneumococcal Immunization Campaigns in Crises (ESPICC)
• Aim: to identify optimal vaccination strategies for populations affected by 

humanitarian crises
• Method

• Ideally cluster Randomized Controlled Trial – but not feasible
• Alternative study design:
1. Primary data collection of key model parameters

• Contact and carriage patterns
• Conducted a cross-sectional survey in Somaliland camp for internally displaced people 

(IDP) in 2019
2. Mathematical modelling of different vaccination strategies
3. Follow-up intervention study

• EEPICC study



Primary data collection

• Digaale IDP camp, Hargeisa, Somaliland
• Save the Children International
• Somaliland Ministry of Health 

Development



Digaale IDP camp

• Permanent camp, established in 2014

• Population displaced by drought

• 900 shelters

• ~500 households  / ~2000 people

• Overcrowding - median household size 4 (2-
6) people

• Young population - median age 15 (7-34) 
years

• High crude death rates

• High migration rates

• Malnutrition - 20% <5y wasted, 30% stunted

Van Zandvoort et al (2021)


