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THE BIG-3

44% of all global premature deaths are caused by these three diseases combined: lung 

cancer, cardiovascular disease, and COPD.

Lung Cancer

• #1 cause of cancer death 

globally

• #1 cause of cancer death in 

Taiwan

• 53% of Taiwan cases in never-

smokers

Cardiovascular Disease

• #1 cause of death globally

• #2 cause of death in Taiwan

(One death every 26 minutes)

COPD / Emphysema

• #4 cause of death globally

• #8 cause of death in Taiwan



CT Screening for Lung Cancer – Evidence of LDCT screening benefits

1999

2006

2013

2015

CMS issued national 
coverage documentation 
for Medicare coverage of 

CT screening for lung 
cancer in high risk 

smokers*

2020

NELSON
Lung Screening Trial

N=53,439

N=31,56
710-year LCS survival= 80%

N=1,000

20% reduction in LC 
mortality in CT arm

CT detected more early 
stage LC than CXR; 
85% of people diagnosed 
were in Stage I

*Ages 55 to 77, have at least a 30 pack-year history of 
smoking, and currently smoke or have quit within the 
past 15 years.

N=15,789

24% reduction 
in LC mortality

LDCT Screening is proven to save lives. 

Annual LDCT screening has now been accepted as a viable screening tool for early 
lung cancer detection



• Since the 1999 Lancet publication, I-ELCAP has grown from just 2 institutions 
in NYC to over 80 institutions worldwide

• Over 100,000 participants (w/ follow-up up to 25 years)
• Common protocol ; Structured data forms in Electronic Management System



I-ELCAP reported on the 20-Year Lung Cancer Survival Rate
in 1285 Participants diagnosed with lung cancer under annual screening

Resected Path T1a N0M0<10mm    

All cases      80.5% 

Persistent high cure rate confirms the benefit of annual LDCT screening 

Lung Cancer CURE RATE:  80%, inclusive of all stages and treatments

When lung cancer is found through screening, 4 out of 5 people will be cured

95%

Henschke CI*, Yip R*, Shaham D, et al. Radiology 2023. PMID: 37934099 . PMCID: PMC10698500



Hecht HS, Henschke C, Yankelevitz D, Fuster V, Narula J. 
Combined detection of coronary artery disease and lung cancer.

European Heart Journal 2014; 35:2792-6 PMID:25112665



Ordinal Coronary Artery Calcification Score
Frequency of CAC on LDCT Screenings

• Coronary calcium detected by chest CT has been shown to be the most reliable determinant of 

cardiovascular risk

• The ELCAP-CAC score, independently scored CAC in the four coronary arteries (main, left anterior 

descending, circumflex, and right coronary) was classified as 

0 = absent, 1 =mild, <⅓ of artery, 2 = moderate, ⅓ – ⅔), or 3 = severe, >⅔

Total score 0-12, categorized as:  0 = low risk          ,   1-3 = intermediate,  

4-6 = moderate    , 7-12 = high

• Three Ordinal CAC score categories of 0, 1-3 and 4-12 were highly correlated with 

Agatston score categories of 0 (low risk), 1-400 (intermediate risk) and 400+ (high risk)



Quantify Extent of CAC and CVD Survival

CVD-specific Survival Rates 
adjusted by age, sex, smoking history and diabetes, N=8,782 

CAC ≥ 4

CAC < 4

Shemesh J, Henschke CI, Shaham D, et al. Ordinal Scoring of Coronary Artery Calcifications on LDCT Scans of the Chest is Predictive of Death from 
Cardiovascular Disease. Radiology 2010; 257(2): 541-8. PMID:20829542



Survival after 25 years of follow-up  (N=8782) 

Cardiovascular (CVD) survival 

by Ordinal CAC categories

CVD-specific survival 

(adjusted for age, sex, smoking history, and diabetes)

None                      89.1% 

1-3                         86.3% 

4-12 79.7%

CAC 4-12

CAC 1-3

CAC 0

Shemesh J, Yip R, Cham M, et al. ELCAP Coronary Artery Calcium Score at Lung Cancer Screening CT Predicts Up to 25-Year Mortality. Radiology 
2025; 316(23):250090

• CVD and all-cause mortality increased with higher Ordinal CAC categories on baseline CT (P< .0001).
• Participants with CAC 4-12 had significantly higher CVD mortality compared to CAC 0 (HR=4.1, adjusted 

HR=2.1, P< .0001) and higher all-cause mortality (HR=3.2, adjusted HR=1.8,P< .0001).
• Our study shows that a single baseline Ordinal CAC score predicts up to 25-year CVD and all-cause mortality



Visual Assessment of Emphysema

None: none of the findings below

Mild: no distinct areas of reduced attenuation were visible on the 
CT Scan, but vascular splaying suggested parenchymal expansion, 
or if only occasional discrete low-attenuation areas were observed

Moderate: presence of identifiable low-attenuation areas 
affecting <50% of the lung parenchyma

Severe: presence of identifiable low-attenuation areas involved    
≥ 50% of the lung parenchyma.



Quantify Extent of Emphysema and COPD Survival

Log-Rank Test: p<0.0001

----- No emphysema

----- Mild emphysema

----- Moderate emphysema

----- Severe emphysema

severe emphysema shown in red

COPD-specific Survival Rates 
adjusted by age, sex, smoking history and diabetes, N=9,047 

Presence of emphysema Increases risk of lung cancer 
Moderate: HR=17.3 (9.5-52.3)
Marked:     HR=43.7 (13.9-86.1) 

Henschke CI, Yip R, Boffetta P, Markowitz S, Miller A, Hanaoka T, Zulueta JJ, Yankelevitz DF. CT screening for lung cancer: importance of 
emphysema  for never smokers and smokers. Lung Cancer 2015; 88:42-7 PMID:25698134



González Gutiérrez & Yip et al., Radiology 2025  ·  n = 9,047  ·

COPD-specific survival

(adjusted for age, sex, and smoking history)

None                      50.9% 

Mild                       46.5% 

Moderate               33.2% 

Severe                    22.0% 

• Emphysema was a significant predictor of all-cause mortality (HR=1.29;95%CI,1.21–1.38), chronic obstructive and 
pulmonary disease(COPD) mortality (HR=3.29;95%CI,2.59–4.18).

• Emphysema at baseline on low-dose chest CT in a lung cancer screening program strongly predicts all-cause and COPD 
mortality up to 25 years later.



Emphysema on LDCT: a finding most people don't know they have.

LDCT provides an opportunity to identify emphysema, and recommend smoking cessation.

76.5%
Previously  undiagnosed

of those with emphysema had no 

prior COPD diagnosis

Steiger et al. The importance of LDCT screening to identify emphysema in asymptomatic participants with and without a prior diagnosis of COPD. Clin Img 2021



AI enabled detection & quantification
Other cardiovascular findings on LDCT 

Aortic value calcification
Marker of aortic stenosis

Pulmonary hypertension

Cardiac Chamber Volumetry 
AFib, Stroke, HF

Pericardial and epicardial fat  
cardiovascular events and mortality

Nodule growth assessment



Osteoporosis

Thyroid

Thymus

Breast

Liver

Heart: CAC + heart chambers
predicts MI, stroke, CVD

Aorta:  aneurysm and peripheral
vascular disease

Lung

Adrenal glands

LDCT is an Annual Health Check – Comprehensive Screening  

I-ELCAP Investigators 2000-2020; Added benefits: TLCR 2021 
Developed Multidisciplinary Recommendations 

Pancreas

• Lung cancer
• Emphysema
• Chronic bronchitis
• Bronchiectasis
• Focal pneumonia
• Interstitial lung disease



Infrastructure that makes evidence possible

01
Standardised

protocol

Annual LDCT

with consistent

acquisition

02
Structured

reporting

CAC · emphysema

· nodule findings

documented

03
Rigorous

workup

Growth assessment

before diagnosis

minimises overdiagnosis

04
Timely

treatment

Median 1 month

from diagnosis

to surgery

05
Long-term

follow-up

Annual return

· NDI linkage

· 23+ year data

The same infrastructure that produced the 81% cure rate is what makes 25-year CAC and emphysema outcome data 

possible. 

- Integrated management protocol? Comprehensive screening adds value only when detected CAC and emphysema 

findings trigger appropriate follow-up care, e.g. statin, smoking cessation, referral

- common CT acquisition protocol?



Looking ahead 
• The disease burden

44% of global premature deaths. All three are tobacco-related, co-occurring, and       
largely undiagnosed until symptoms appear late when treatment is unlikely to be    
curative.

• The opportunity
The scan is already paid for. Same scan already contains CAC and emphysema data.       
Greater public health benefit requires moving beyond the single-disease silo. 

• Screening as a teachable moment
People aware of their CAC score, emphysema grade, and lung cancer risk are more open          
to preventive measures -> Motivates smoking cessation, increase adherence to      
statin/lifestyle and screening adherence.

• Implementing multiple disease endpoints brings potential cost economies, 
convenience, and health benefits for screening participants. 



Taiwan launched its national LDCT lung cancer screening program (TALENT) in July 2022 — the first to screen by 

smoking history and family history. Now, 

BIG-3 Screening in Changhua

4-IN-THE-LUNG-RUN [ENROLLING] 5-country European trial, 26,000 participants, is the first implementation trial to prospectively 

integrating CAD and COPD to LDCT.  



Our Mission

The early detection of lung cancer using thoracic CT has been widely 

demonstrated in multiple international trials to objectively increase cure rates. 

Now the international focus is on effective and economical implementation. 

Increasingly, it is emerging that thoracic CT screening is also detecting a 

range of early tobacco-related diseases including cardiovascular disease and 

chronic obstructive pulmonary disease. These three diseases comprise the 

‘BIG3’, as they collectively account for close to half of the premature deaths 

globally. Thoracic CT screening presents a unique opportunity to integrate 

care for this high risk cohort with a single imaging examination. We plan to 

develop optimized protocols for evaluation of these major diseases, explore 

challenges and define solutions in enabling implementation, especially for 

economically disadvantaged countries across the world. A core strategy in 

achieving this ambitious goal is to leverage the use of AI processes across 

the continuum of care, including its use for risk assessment, disease detection 

and managing disease interventions.

https://agiledxrx.org

Save the Date

4th AGILEDxRx April 1-3, 2027 

Vancouver, Canada

The Alliance for Global Implementation of Lung and Cardiac Early Disease 
Detection and Treatment. 
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