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Body: Chronic obstructive pulmonary disease (COPD) patients are susceptible to recurrent respiratory
infections. This occurs despite increased numbers of CD8+ T cells in the COPD lung. We hypothesised that
the inability of CD8+ T cells to successfully combat respiratory pathogens may be due to T cell “exhaustion”.
Exhaustion is initiated by the binding of PD-1 on T cells to its ligand (PD-L1) expressed on epithelial cells
and macrophages. Lung tissue from patients undergoing airway re-sectioning was digested using
collagenase to form single-cell suspensions before and after infection with A/H3N2/X31 influenza virus.
Cells expressing PD-1, PD-L1 or viral NP-1 were quantified by multi-colour flow cytometry. The proportion of
CD8+ T cells in the lungs of COPD individuals (mean=39.1%, SD=13.6) was significantly higher (p=0.014,
students t-test) than in controls (mean=25.5%, SD=11.3), reflecting previous findings with a corresponding
decrease in the proportion of CD4+ T cells (p=0.03). PD-1 expressing CD4+ cells (mean=3.31%, SD=3.1)
and CD8+ cells (mean=2.2%, SD=2.0) were detected in tissue, but not in the blood of these patients. PD-L1
could be detected on lung epithelial cells and macrophages. Upon influenza exposure, macrophages and
epithelial cells were infected (mean=28.1%, SD=1.3 and mean=15.7%, SD=8.6 respectively) but there was
only a significant increase in macrophage PD-L1 (p=0.012) expression in response to viral infection.
Elements of the exhaustion pathway are expressed in the human lung in stable COPD and are upregulated
in response to viral infection.
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