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Lung Aging Index: Artificial Intelligence Assisted CT 
Imaging Biomarker for Multi-Disease Correlation 
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Xiaowen Yin2, Tician Schnitzler3, Jae Ho Sohn3 

1Yonsei University College of Medicine, Korea, 
2University of California Berkeley, USA, 3University of 
California San Francisco, USA. 
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PURPOSE: The purpose of this study is to examine the 
AI-predicted biological lung age as a tool for lung health 
assessment, exploring which diseases are correlated 
with the discrepancy between the AI-predicted lung age 
and the chronological age. 
MATERIALS AND METHODS: This retrospective study 
analyzed two datasets of low-dose chest CT images; 
71,928 images from the National Lung Screening Trial 
(NLST), and 676 images from lung cancer screening 
at University of California, San Francisco (UCSF). 
After lung window adjustment and lung segmentation 
to sharpen the focus on the lung, three distinct deep 
learning models - Resnet 50, EfficientNet B7, Vision 
Transformer - were developed to predict biological 
lung age. We defined the Lung Aging Index as the 
discrepancy between chronological age and AI-
predicted biological lung age, using a weighted average 
of these models' predictions. To ensure the reliability 
and applicability of our models in real-world scenarios, 
we conducted external validation using a dataset from 
actual clinical settings. Logistic regression analysis 
was then employed to determine correlations between 
multiple diseases and the Lung Aging Index, with 
adjustments for multiple comparisons through Bonferroni 
correction.

RESULTS: The AI-predicted biological lung age 
achieved a Mean Absolute Error (MAE) of 0.44 years 
for the NLST test set and 0.41 years for the UCSF 
external validation set. Diseases that showed significant 
correlations with the Lung Aging Index included 
asbestosis (Odds Ratio [OR] 1.71, 95% Confidence 
Interval [CI] 1.13 - 2.55, p = 0.010), asthma (OR 1.26, 
95% CI 1.08 - 1.47, p = 0.003), chronic bronchitis (OR 
1.25, 95% CI 1.07 - 1.46, p = 0.004), COPD (OR 1.75, 

95% CI 1.43 - 2.14, p < 0.001), emphysema (OR 1.52, 
95% CI 1.29 - 1.79, p < 0.001), hypertension (OR 
1.61, 95% CI 1.47 - 1.77, p < 0.001), and stroke (OR 
1.39, 95% CI 1.08 - 1.79, p = 0.009). After applying the 
Bonferroni correction, asthma (p = 0.038), COPD (p < 
0.001), emphysema (p < 0.001), and hypertension (p < 
0.001) maintained their significant positive correlations. 
CONCLUSION: This study presents the Lung Aging 
Index as a novel artificial intelligence-assisted imaging 
biomarker for assessing overall health status. We 
demonstrate its clinical utility by estimating the difference 
between ensembled AI-determined biological lung age 
and chronological age. Lungs appearing older than their 
chronological age may indicate an unhealthy patient 
status, correlating with conditions like asthma, COPD, 
emphysema, and hypertension.
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Preoperative Value of Non-contrast-Enhanced 
Vessel Wall MRI for T3 Renal Cell Carcinoma 
Ying Cui, Xin-Gui Peng 
Zhongda Hospital School of Medicine Southeast 
University, China. 
xingui2005peng@126.com 

PURPOSE: To explore the diagnostic performance of 
contrast-enhanced computed tomography (CECT), 
conventional MRI (con-MRI) and vessel wall MRI 
(VW-MRI) in preoperative assessment of T3 renal cell 
carcinoma (RCC), and to evaluate the incremental value 
of con-MRI and VW-MRI. 
MATERIALS AND METHODS: In this a single-centre 
retrospective study, RCC patients with pathological 
T3 stage from January 2016 to December 2023 were 
included. patients who did not undergo CECT or con-
MRI or VW-MRI scan in our hospital were excluded. 
Images were independently and blindly evaluated 
at four-week intervals by three readers. The T stage 
reported in the pathological report combined with 
clinical data was used as the reference standard. The 
incremental value in preoperative staging T3 were 


