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Body: Background: Exacerbations of COPD are associated with increased risk of mortality. One major
trigger of COPD exacerbations are influenza virus-induced respiratory tract infections. Aim: To compare the
efficacy of the corticosteroid fluticasone to treatment with the PDE4 inhibitor roflumilast, and the long acting
anticholinergic tiotropium in a COPD mouse model of acute virus-induced exacerbation. Methods: BALB/c
mice were exposed to cigarette smoke (CS) for 2 weeks and infected with Influenza A H1N1 on day 8. In
parallel to CS exposure, mice were treated with fluticasone, roflumilast or tiotropium. Mice were sacrificed
on day 12 and pulmonary cell infiltration, cytokines in lung homogenate, lung function and viral replication
were assessed. Results: Treatment with fluticasone showed that virus-induced neutrophilia was not only
steroid insensitive, but steroid treatment lead to a worsening of health status, a more rapid and severe loss
of body weight, an increase in pro-inflammatory cytokine release (IL-6, IFN-γ, IL-10 and KC), a decline in
lung function and an increased viral load. Treatment with roflumilast reduced IFN-γ, IL-6, KC, and IL-10, but
had only modest effects on cellular influx. Tiotropium was the only compound tested that did not only reduce
IFN-γ, IL-6 and IL-10 but also significantly attenuated pulmonary cellular influx of neutrophils and
macrophages. Conclusion: Our data demonstrate that in this in vivo model of Influenza-induced
exacerbation fluticasone worsens health status. In contrast, treatment with roflumilast and tiotropium
reduces release of pro-inflammatory cytokines. Furthermore, tiotropium efficiently reduces inflammatory cell
infiltration.
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