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Worldwide vaccination programs against the most prevalent vaccine preventable diseases have been introduced by 
the health authorities to reduce morbidity and mortality rates, minimize disease outbreaks, and ultimately eradicate 

diseases. These recommendations are based on clinical trials performed in selected, healthy populations. The situation is 
unlike for patients with different chronic diseases and/or immunodeficiencies, since there is a lack of prospective randomized 
studies. Consequently, the vaccination recommendations are primarily based on theoretical considerations and are often quite 
imprecise, leading to suboptimal vaccine preventive care. Within the last years we concentrated our research programs on the 
immunological characterization of non-responsiveness to routine vaccines in healthy as well as different risk groups. Non-
responsiveness in healthy individuals occurs in 2-10% of vaccinees and is defined by a lack of sufficient protective immune-
responses after primary or booster vaccination. We could demonstrate that non-responsiveness to tick-borne encephalitis 
vaccine is associated with both, low humoral and cellular antigen-specific immune responses. In genetically pre-disposed 
hepatitis B non-responder, showing an association to certain HLA-DR subtypes, high IL-10 levels as well as increased regulatory 
T and B cells are linked to non-responsiveness to hepatitis B but also to other vaccine antigens. 

Immunosenescence is another risk factor for non-responsiveness to vaccination. With increasing age (>60 yrs) humoral 
and cellular responses are significantly lower, particularly to novel vaccine antigens, than in younger vaccinees and thus 
associated with increased infection susceptibility. We recently described that primary vaccination with Japenese encephalitis 
vaccine led to humoral and cellular non/low responsivenss in 47% of the vaccinated elderly. The frequency of regulatory T 
cells as well as late differentiated effector memory cells was significantly higher compared to the young vaccinees and this was 
associated with increased CMV-seropositivity. This study indicated that elderly may require different vaccination strategies, 
modified booster schedules and other adjuvants systems for vaccines, while primary vaccination should be encouraged to be 
done before the age of 60.

Similar studies are now being performed in allergic patients and obese individuals, since their immunological status seems 
to be impaired as well and the effectiveness of vaccination is currently unclear. Along these lines, a multicentre study on 
vaccination of cancer patients is on the way to answer important questions, such as the influence of tumor entity, stage of 
diseases and chemotherapy on vaccine responsiveness. Thus, based on the obvious need for significant and solid data on 
vaccine responsiveness in diseased subjects, such studies will provide evidence for improved vaccination recommendations 
and specific vaccination strategies in the different risk groups of growing incidence with global impact on health systems and 
medical care.
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