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Reactogenicity evaluated via magnetic resonance imaging and pathological examination in pigs
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Local reactions after vaccination are common, if inactivated vaccines are used. This study evaluated local reactions after
vaccination of inactivated commercial vaccines in pigs. Magnetic resonance imaging (MRI) was used, in order to evaluate
an alternative method to the gold standard histopathology, which is used in regulatory safety testing today. A number of 48
pigs (6 groups) were sedated and scanned repetitively via MRI at day 1, 3, 8, 15, 22 and 29 after vaccination. A contrast agent
was applied to highlight tissue changes. MR images were evaluated semi-automatically by defining regions with increased
signal intensity at the vaccination side according to defined grayscales in comparison to the signal intensity level at the control
side. At the last examination day, the animals were euthanized and necropsied. Conclusively, the use of repetitive MR imaging
over the whole examination period can determine the volume of local reaction and its progression over time, whereas the
final histopathology of the injection site evaluates the kind of inflammatory reaction and an estimation of the extent. A rank
correlation procedure yielded a significant relationship between the contrast agent MR images (volume measurements) and
histopathology extent (rs>0.32). The use of MRI for regulatory safety testing can reduce the number of animals needed, because
repetitive examinations at the live animal are possible and a volume of local reaction can be evaluated. Finally, subsequent
pathological examination is needed to identify the character and local distribution of the reaction.
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