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speaker (Eli-Lilly), research funding (Astra Zeneca) 

 

 Thanks to Dr. Pastorino for preview of slides 
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 NLST: CT screening level I evidence 

o IN: current or former (quit <15 years) smokers, 55-74 years,     
30 pack-year history 

o WITH: three annual rounds of low-dose CT screening 

 THAT: a 20% decrease in lung cancer-specific mortality 

 BUT …need to screen 320 to prevent 1 lung cancer death 

 

 

Screening and early detection 
> biomarkers 
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 Characteristics of early detection biomarkers 

 

 “Predictive” aspect 

o help to improve definitions of populations at risk 

 

 “Diagnostic” aspect 

o help in the DD of screen-detected nodules 

 

 “Prognostic” aspect 

o help in therapy choice for best outcome of screen-detected nodules 

 

Screening and early detection 
> biomarkers 



. 

Respiratory Oncology Unit 
Univ. Hospital Leuven 

Leuven Lung Cancer Group 
http://www.LLCG.be 

Screening and early detection 
> biomarkers 

 Targets 

o DNA: promoter 
hypermethylation, 
microsatellite 
instability, loss of 
heterozygosity (LOH), 
chromosomal aneusomy 

o mRNA, micro RNA 
(miRNA)  

o tumour-associated 
antibodies, antigens, 
proteomic profiles 

o volatile organic 
compounds 

 

 Specimens 

o bronchial biopsies 
or lavage 

o induced sputum 

o buccal/nasal 
swabs 

o plasma, serum, 
circulating 
tumour cells 

o exhaled breath 

 

Very large number of early detection biomarker studies 

 Phases 

o early description 

o small retrospective 
evidence 

o large retrospective 
evidence from RCTs 

o prospective testing 

o large prospective 
validation in RCT 
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 Many with high sensitivity and specificity (up to 100%) in 
feasibility studies 

 None at present recommended as tests for screening 

o lack of validation 

o unsure if appropriate for risk individuals or very early stages 

 Best candidates 

o miRNAs 

o high tissue specificity and incredible stability -> easily detectable 
and quantifiable in body fluids 

o promising in work-up of LDCT detected nodules 

o VOCs in exhaled breath 

o non-invasive and repeatable 

o moderate accuracy to distinguish lung cancer from controls 

Screening and early detection 
> biomarkers 

Boeri et al, Proc Natl Acad Sci 108: 3713-3718, 2011 
Shen et al, BMC Cancer 11: 374, 2011 
Dragonieri et al, Lung Cancer 64: 166-170, 2009 
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Kovalchik et al, New Engl J Med 369:245-254, 2013 

Screening and early detection 
> defining populations at risk 
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 MSC able to “sense” LC several years before CT detection 
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Screening and early detection 
> the false positive problem 

Implementation of 
LD-CT will be like an 

apple tree in fall 

NLST CT XR 

Positive result 18,146 (24.2%) 5043 (6.9%) 

False pos result 17,497 (96.4%) 4,764 (94.5%) 

Lung cancer 649 (3.2%) 279 (5.5%) 
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Xu et al, Lung Cancer 54: 177-184, 2006 
Van Klaveren et al, N Engl J Med 361: 2221-2229, 2009 

Screening and early detection 
>reducing false pos: NELSON nodule approach 

 In 1st and 2nd round of screening, 2.6% and 1.8% positive test results 

 Yet, in 1st round, sensitivity was 94.6%, NPV 99.9% 
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> reducing false positives 

 major reduction of nodules needing clinical action 
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Screening and early detection 
> prognosis of screen-detected LC 

 prognostic classifier may help in adjuvant therapy decisions 
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 Ideal early detection biomarker 

o permits large-scale screening 

o applicable on easily accessible specimens through non-
invasive procedures 

o easy and reproducible quantification 

o high sensitivity and specificity 

o low cost 

o validation 

Screening and early detection 
> biomarkers 
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Screening and early detection 
> this miRNA work 

 Opportunities 

o modelling ± testing with more refined imaging features 

o 2D: shape, margins, density of nodule 

o 3D: growth pattern of nodule 

o validation in other cohorts 

o prospective demonstration of lowering of false positives, 
decrease in number-needed-to-screen, and further LC 
mortality reduction 
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Thank you for your 

kind attention 


