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	Introduction/Aim: 
Smoking is a risk factor for lung nodules and emphysema. However, there is conflicting data regarding the relationship between lung nodules and emphysema. We aimed to evaluate the regional relationship between lung nodules (≥3mm) and emphysema extent in the NSW, Australia cohort of the International Lung Screening Trial (ILST). 

Methods: 
Candidates who met lung cancer screening criteria for the ILST had baseline low-dose computer topography (LDCT) chest performed. Lung nodules were reported by thoracic radiologists. Emphysema was quantified using automated software and standardised threshold of -950 Hounsfield Units. Emphysema extent was calculated as the ratio between emphysema volume and lung volume(% low attenuation area, %LAA). Emphysema extent was determined by %LAA thresholds of ≤1%(LAA1), between 1%-5%(LAA1-5) and >5%(LAA5). Univariate binary logistic regression was performed to correlate lung nodules with emphysema extent in each lung lobe. 

Results: 
A total of 307 participants (49% male, 47.4±5.2 smoking pack-years) were included (LAA1 n=103, LAA1-5 n=134, LAA5 n=70). Lung nodules were detected in 163 participants (53%). The overall mean %LAA was highest in the right middle lobe(RML) yet the RML had the least number of participants with lung nodules(11%)(Table 1). There was less emphysema in both upper lobes(UL) compared to the RML but a greater proportion of participants had lung nodules in the RUL(22%) and LUL(15%). Participants with LAA5 had the highest number of lung nodules in all lobes. Lung nodules had no correlation with emphysema extent or location. 
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Conclusion: 
The lack of a relationship between lung nodule and emphysema location and extent suggests the underlying pathology due to smoking may be different. Higher amounts of emphysema were not observed in the upper lobes as expected. The utility of automated software to quantify emphysema using LDCT for lung cancer screening needs further evaluation.
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Table 1. Univariate Logistic Regression On Regional Emphysema Severity with the Presence of Lung

Nodules
Lung Nodule mean %LAA Lung nodule present | cOR 95% Cl P Value
Location &
Emphysema
Severity
LUL 4.08% +5.09% | N =47 (15.3%) 0.253
LAA4 16 (16.7%) 1 1
LAA15 15 (11.5%) 0.65 0.31-1.40 0.270
LAAs 16 (19.8%) 1.23 0.57 - 2.65 0.595
RUL 3.28% £+ 5.85% | N =68 (22.1%) 0.787
LAA4 29 (23.0%) 1 1
LAA15 26 (20.3%) 0.85 0.47-1.55 0.601
LAAs 13 (24.5%) 1.09 0.51-2.30 0.827
RML 5.61% +6.10% | N=33(10.7%) 0.534
LAA4 5(7.7%) 1 1
LAA15 12 (10.2%) 1.36 0.46 — 4.04 0.582
LAAs 16 (12.9%) 1.78 0.62 — 5.09 0.284
LLL 2.57% +3.86% | N=51(16.6%) 0.227
LAA4 25 (18.0%) 1 1
LAA15 23 (18.5%) 1.04 0.56 —1.94 0.906
LAAs 13 (29.5%) 1.912 | 0.88-4.17 0.103
RLL 2.81% +4.52% | N=150(16.3%) 0.129
LAA4 21 (15.1%) 1 1
LAA15 17 (13.8%) 0.90 0.45-1.80 0.768
LAAs 12 (26.7%) 2.04 0.91-4.58 0.083





