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Screening Programs 

o The goal of a cancer-screening program is to detect tumors at a stage 
early enough that treatment is likely to be successful.  

 

o The screening tool must be sufficiently noninvasive and inexpensive to 
allow widespread applicability.  

 

o The ideal biomarker: a substance secreted by tumor tissue, not 
secreted by nontumor tissue, and easily and cheaply detectable in 
serum or urine. 



Phases of screening biomarker development 
(From: Journal of the National Cancer Institute, 2001). 

 

 

 

    

Study Phases Primary Aims Specimens Primary Outcomes 

Phase 1. Preclinical 
Exploratory Study. 
 

to identify characteristics unique to tumor tissue 
that might lead to ideas for clinical tests for 
detecting cancer (potential biomarkers) 

Tumor tissue from case 
subjects and match control 
tissues. 

values of the 
biomarkers. The 
assays should be 
reliable and 
reproducible.  
 

Phase 2—Clinical 
Assay Development 
for Clinical Disease 
 

clinical non-invasive biomarker assay and to 
assess its ability to distinguish subjects with 
cancer from subjects without cancer. 

Ideally, case and control 
subjects would be 
representative of those from 
a target screening population.  

The result of the 
clinical biomarker 
assay is the primary 
data unit for 
analysis. 

Phase 3—
Retrospective 
Longitudinal 
Repository Studies 

To evaluate, as a function of time before clinical 
diagnosis, the capacity of the biomarker to detect 
preclinical disease. 

Repositories of clinical 
specimens, collected and 
stored from a cohort of 
apparently healthy subjects 
monitored for development 
of cancer.  

The result of the 
biomarker assay  



Phases of screening biomarker development 
(From: Journal of the National Cancer Institute, 2001). 

 

 

 

    

Study Phases Primary Aims Specimens Primary Outcomes 

Phase 4—Prospective 
Screening Studies 

To determine the operating characteristics of 
the biomarker-based screening test in a 
relevant population by determining the 
detection rate and the false referral rate. 
Studies at this stage involve screening 
people and lead to diagnosis and treatment.  
 

The screening cohort should 
be from a population that 
might be targeted for a 
screening program.  

a definitive test for the 
presence of cancer. 
Negative screens are not 
identified as true or false 
negatives.  

Phase 5—Cancer 
Control Studies 

To estimate the reductions in cancer 
mortality afforded by the screening test. 
(effective treatments, implementation of the 
program, cost, etc.) 

Subjects should be randomly 
selected from the target  
populations. Two arm trial: 
screened vs unscreened 
subject. 

Time from entry into the 
study until death is the 
key outcome measured 



Conventional biomarkers 

Biomarker Cancer type characteristic 

Pap smear Cervical dysplasia 
and cancer 

Low sensitivity, high specificity 

Mamography Breast Limited sensitivity, high false positive rates 

PSA Prostate High false positive rate (benign lesions) 

cancer embryonic antigen (CEA) and 
carbohydrate antigen 199 (CA199)  
 

CRC Low sensitivity (40-50%) and low specificity (85%) (more appropiate for 
monitoring) 

Hemoccult fecal occult blood test (FOBT)  
 

CRC sensitivity varying between 12.9% and 79.4% and a specificity of 86.7–97.7%  
 

Cologuard CRC Detects mutations, methylations and Hb.  
Higher sensitivity (92%). Expensive. 

Tanos and Thierry, Transl Cancer Res 2018;7(Suppl 2):S105-S129 



Liquid Biopsy 

Luo et al. Am J Transl Res 2018;10(12):3911-3923 

Upon the National Cancer Institute (NCI) Dictionary of 
Cancer Terms liquid biopsy is: 

 

o  “A test done on a sample of blood to look for 
cancer cells from a tumor or for pieces of DNA 
from tumor cells”….. 

 

o Liquid biopsies are not limited to the blood. 
Urine, saliva or cervical fluid may also be used, as 
genetic information is also present in these fluids. 

 

 



CTCs and cfDNA 

But higher amounts than CTCs, 
More sensitive. Example: KRAS mut in 
NSCLC: 96 vs 52% 



Liquid-biopsy (commercially available test for screening) 

Test Biomarker Type of Cancer characteristic 

The Epi proColon® (Epigenomics AG 
Corporation, Berlin, Germany). 

cfDNA 
Methylated 
Septin9 

CRC Real-Time PCR 
sensitivity of 75–81% and a specificity of 96–99%. 

Tanos and Thierry, Transl Cancer Res 2018;7(Suppl 2):S105-S129 



Factors influencing the sensitivity of a plasma cell-free DNA 

test 

Heitzer et al., Nature Reviews 20: 71-88. 2019 



Challenges to implementation of liquid biopsies in precision 

oncology, particularly to early disease detection. 

o What is the composition of plasma components in individuals without cancer?  
 

 
o Technical requirements. For the analysis of mutant DNA fragments at very low VAFs, will it be possible to increase 

the detection rate?   
 

 
o Clinical validity and clinical utility have not yet been shown for the vast majority of assays. Multicentre clinical 

studies and regulatory guidelines are needed to ensure responsible future application of liquid biopsies in 
precision oncology.  
 

o Ideal combination strategies for liquid biopsy analyses employing cfDNA, mRNA, microRNA, ECV, proteins, 
metabolites or other components have not yet been established. 
 

Heitzer et al., Nature Reviews 20: 71-88. 2019 



HORIZON2020: EULAT eradicates Gallbladder Cancer (GBC) 
Coordinator: Justo Lorenzo-Bermejo (Heidelberg University) 

Surg Clin North Am. 2014 Apr;94(2):343-60. 

J Gastroenterol Hepatol. 2012 Apr;27(4):642-53. 



Hundal and Shaffer. Gallbladder cancer: epidemiology and outcome. Clinical Epidemiology 2014:6 99–109 



Risk factors for GBC 

CVB 

Edad Sexo 

Obesidad Tabaco 

Dieta 
Ancestria 

Infx. 
Antecedentes 

familiares 

Stones 



Ancestry-associated risk of GBC 

1% ☝ A. Mapuche ☝ 3.7%  Riesgo de mortalidad por CVB (P = 6×10−27) 

1% ☝ A. Aymara ☟ 2.7% Lorenzo et al., PLoS Genet. 2017 May 25;13(5):e1006756 



Ancestry-related risk 

Boekstegers & Marcelain et al., 2019. Gastroenterology. In press 





15.000 pacientes en Chile-Bolivia-Perú-Argentina 

HORIZON2020: EULAT eradicates Gallbladder Cancer (GBC) 



Buffy coat 
Plasma  
serum 



Tertiary prevention 

TumorSec 

EGFR KRAS NRAS BRAF 

PI3KCA PTEN AKT1 

ERBB2 ESR1 BRCA1 BRCA2 CDK4 

PDGFRA  IDH2 MTOR PTCH1 TSC1 TSC2 

C-KIT ALK RET MET ROS1 SMO 

TP53 ARID1A 

ovario 



Thanks! 



• Discuss around following questions: 

 

-Target population and cancer type in LATAM 

-Limitations and oportunities for screening programs in LATAM 


