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                                    Abstract
Designing efficient vaccines against infectious diseases is a major health challenge. Vaccine development is divided into preclinical and clinical phases. Vaccine candidates (e.g., based on live or inactivated virus, protein, DNA, or RNA) are usually identified and tested in preclinical studies using in vitro and in vivo models before they can be tested in humans. Designing appropriate vaccine formulations encompasses careful selection of the antigen and, where required, an adjuvant or delivery system, as well as the route of application, all of which have a decisive impact on the induced immune responses. Preclinical testing of vaccine candidates also requires suitable animal models in order to investigate not only immunogenicity and safety profiles of the vaccine candidates but ideally also their protective efficacy. For influenza, vaccine capacity to confer cross-protective immunity or to reduce transmission might also need to be evaluated. However, animal models usually do not fully reflect the human situation. Especially problematic is the need to cover different requirements of different target populations, for example, the young and the elderly. While young individuals can rely on their functional immune system, aging is associated with a decline in the normal function of the immune system at both levels, cellular and humoral, leading to a state known as immunosenescence (Haq and Mcelhaney, Curr Opin Immunol 29:38–42, 2014). The present review provides an overview of the use of different animal models in vaccine development and the future perspectives of novel vaccination strategies. It focuses on the advantages, disadvantages, and limitations of the different available animal models with respect to influenza vaccine development for young and aged individuals.
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