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Contrary to the SIDARTHE − V model which is based in the assumption that all vaccinated
are immunized, SIDARTHE − V I model assumes that vaccinated, in the V compartment, can still
get infected and become infectious just like for non-vaccinated susceptible, in the S compartment. It
is observed that a few portion of the vaccinated but infected, in the I2 compartment, are threatened
by the disease. The new model captures this dynamics by connecting the I2 compartment to the T
compartment. This results into the diagram below

The addition of these news connections have changed the partial differential equations of the
SIDARTHE model to the following

Ṡ = − (αI + βD + γA+ δR)S − φS (1)

V̇ = − (αI + βD + γA+ δR)V + φS (2)

İ = (αI + βD + γA+ δR) (S + V ) − (ε+ λ+ ζ) I (3)

Ḋ = εI − (η + ρ)D (4)

Ȧ = ζI − (θ + µ+ κ)A (5)

Ṙ = ηD + θA− (τ1 + ν)R (6)

Ṫ = µA+ νR− (τ2 + σ)T (7)

Ḣ = λI + κA+ σT + ξR+ ρD (8)

Ė = τ1R+ τ2T (9)
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The reproduction number is given by

R0 =
s (αr2r3r4 + βεr3r4 + δεηr3 + δr2τζ + γr2r4ζ)

r1r2r3r4
(10)

=
s (αr2r3r4 + βεr3r4 + δεηr3 + δr2τζ + γr2r4ζ)

r1r2r3r4
(11)
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