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Modelling the humoral immune 
response to Ebola vaccine
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Dosage

: 
MVA: 0.5ml of 1 × 108 TCID50 Ad26: 0.5ml of 5x 1010 vp
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Ebola vaccine projects

2014-2016 Ebola outbreak:

28,616 cases of EVD and 11,310 deaths

(Guinea, Liberia, Sierra Leone)

EBOVAC1: Phase 1 trials in UK, Kenya, Tanzania/Uganda

Prime-boost regimen, 4 vaccination groups, 177 subjects, 1year follow-up



Modelling the humoral response
to vaccine

 How long the antibody response lasts?

 Which factors affect the variability of the response?

Questions:

 How and how fast immunity builds up?

 How does vaccinated patients react to further exposures?
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Durability of Antibody response
after boost immunization

Mechanistic model: 

2 populations of Antibody

Secreting Cells; Antibodies

Half-life 

Estimations:

 𝐴𝑏=24 days

 𝑆=1-5 days

 𝐿 ≥ 5 years

Variability factors:

 Vaccine regimen: 

S cells

 Geographic 

setting: L cells



A M

S

L

Ab

†

†

†

†

†

δ
A

δ
M

δ
S

δ
L

δ
Ab

ρ
A

μ
MS

μ
ML

θ
S

θ
L

Establishment, maintenance and
reactivation: the role of memory

Identifiability

and sensitivity

analysis

Model 

calibration

Simulation of the 

reaction to a 

further exposure

2 additional compartments:

 A=antigen

 M=memory


