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The SUIHTER model, originally proposed in [1] and later extended in [2], has been
successfully used to analyse the evolution of the COVID-19 epidemics in Italy. Good
performances in term of (short term) forecast capabilities have been shown by extensive
comparisons with other single-model and ensemble forecasts.

In this talk, we present a generalization of the original SUIHTER model to describe the
evolution of multiple virus variants (with specific transmissibility, disease severity, waning
immunity) during the progress of the vaccination campaign in Italy. The vaccine model
accounts for the different levels of protections that the first, second and third (booster)
doses are able to guarantee by reducing the risks of infection, severe illness, hospitalization
and death.

Even if the model does not explicitly account for age stratification, some relevant age-
dependent effects, such as, for instance, the age heterogeneity in the vaccination campaign,
as well as age-specific non pharmaceutical interventions (NPIs), are considered. In partic-
ular, an ad-hoc model measuring the impact on the transmission rate of NPIs involving
specific age-groups or contexts of exposition is proposed. The model has been used to
perform forecast scenario analyses comparing the impact of different NPIs, as well as
retrospective what-if scenarios to analyse the impact of the vaccination campaign on the
evolution of the epidemic.

This is a joint work with G. Ardenghi, L. Dede’, A. Quarteroni and G. Villani.
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