Distinct pathological signatures after lethal avian H5N1 and swine H1N1 influenza infections suggest variable pathogenesis
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Background. Influenza annual epidemics result in up to 500,000 deaths in human population, and different pandemics occurred over the 20th century, among which the 1918 pandemic was accountable for more than 50 millions deaths. Lethal seasonal or pandemic influenza infections are all associated either to secondary bacterial infections or acute respiratory distress syndrome (ARDS). Since antibiotics will help in treating bacterial pneumonias, it is crucial for public health to understand the pathogenesis of influenza-associated ARDS in order to fight it or to prevent its occurrence. Descriptions of the lung alterations in fatal influenza infections in human and mouse all depict similar lung dysfunctions and lesions. Here we describe the ARDS associated with the inoculation of identical doses of two influenza strains highly pathogenic for mice.
Methods. A clade 1 avian H5N1 virus (A/crested_eagle/Belgium/1/2004) and a porcine H1N1 virus (A/swine/Iowa/4/1976) were rendered highly pathogenic for mice by serial lung-to-lung passaging in mice. Two series of mice were inoculated intranasally with 10 MLD50 of virus. Body and lung weights were monitored daily and several organs were sampled at selected time intervals for histopathological / immunohistochemical evaluation or for viral titration. 
Results. MLD50s were similar for both viral strains (3.2 PFUs for the H1N1 and 6.4 TCID50 for the H5N1 strain). The course of the infection was much faster for H5N1 than for H1N1, the end-point days being days 4 and 8 post-inoculation, respectively. Typically, H1N1-infected lungs were characterised by a progressive extension from the airways to the lung parenchyma, resulting in a massive mononuclear cellular infiltrate. For H5N1, the lung parenchyma was rapidly diffusely involved, while the airways were almost unaffected, with a very low density of inflammatory cell infiltrates and, at the end-point day, with massive alveolar edema. Influenza antigens were detected in lungs, brain, liver, spleen, heart, pancreas, kidneys and pervisceral fat of H5N1-infected mice, while H1N1 antigens were only found in the lungs. 
Conclusion. The clearly distinct histological pictures shown here refute the hypothesis of a single universal pathogenesis beyond all influenza-associated fatal ARDS and suggest that the treatment should be tailored to the influenza pathotype.
