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Introduction Results / Figures

» Chronic obstructive pulmonary disease (COPD) may be
characterized by a combination of two different structural
diseases: emphysema and airway disease.
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* The relative contribution from these two diseases can be used to
categorize patients into emphysema-predominant and airway-
predominant phenotypes, which is established with CT measures
of emphysema and airway remodeling.
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* While CT can differentiate between these two phenotypes, CT
results are often unavailable due to expense and entall radiation

exposure. Figure 1: Process Map for obtaining Deep Learning Subtypes. SpiroNet is first pretrained on the
COPDGene dataset. Next, UK Biobank participants are categorized as Emphysema-predominant or
*In Bodduluri et al [1], a neural network (SpiroNet) trained on Alrway-predominant subtypes based on raw spirometry curves.

spirometry volume-time curves in COPDGene [2] (N=8,980) was
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m Table 1: Participant characteristics. Airway- and Emphysema-predominant subtypes were derived
-We used SpiroNet [1], which is trained on COPDGene [2] to using COPDGene and then applied to the UK Biobank to derive deep learning subtypes.

predict COPD subtype using volume-time exhalation curves. | | N | | | |
» SpiroNet identified Airway and Emphysema phenotypes in UK Biobank, but with

Spirometry Exhalation Curve COPD Subtyping from C [4] substantial class imbalance for Emphysema
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57 N ' genome-wide significance.
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o me® | | with lung function or COPD (including the 3 identified for emphysema), with the exception
*We applied SpiroNet to predict emphysema-predominant and of 4 airway-associated variants in the HLA region (spanning HLAA and ZKSCAN4), and one
airway-predominant phenotypes from the UK Biobank [3] airway-associated variant > 500kb away from the lead variant near HHIP).
(N=352,684)
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airway-predominant phenotypes derived in COPDGene in the M | m | m | ik : | h,i Lids
UK Biobank by using a neural network model applied to Figure 2: GWAS results for Airway-Predominant Subtype (Top, top loci near HHIP and NPNT) and

spirometry. Emphysema-Predominant (Bottom, top loci near EFEMP1 and CCDC91).

* We observed a class imbalance in the Emphysema-predominant
subtype in SpiroNet, which is exacerbated when applying to UK
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