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DISTRIBUTION OF CRC 
CASES BY FAMILIAL 

BACKGROUND

• Colorectal cancer (CRC) heritability has been estimated to be around 30% 

• Pathogenic variants in the known CRC-susceptibility genes explain CRC risk in fewer than 10% of affected individuals

• CRC can be divided into isolated cases, familial cases and hereditary cases

M.-M. Hahn et al. 2016; AlDubayan et al. 2018
5% - 10%

∼10%(<50 
years)

1 in 30 CRCs

LYNCH SYNDROME



• Largest and most integrative series with greater regional impact 

• New information about MLH1 and MSH2 pathogenic variants (35% novel) in Brazil, Uruguay and Argentina

• Broad spectrum of alterations throughout the MLH1 and MSH2 genes

• Frequent regions included exon 13 of the MSH2 gene 

• Genetic testing now established in the AC Camargo Hospital in Sao Paulo, Brazil

FIRST SOUTH AMERICAN COLLABORATIVE MOLECULAR STUDY ON LYNCH 
SYNDROME

Valentin MD et al. 2011



87% (26/30) of the participating centres/registries
belonging to the nine countries are performing genetic

testing



LYNCH SYNDROME PROFILE IN LATIN AMERICA

• Path_MLH1 variants were most commonly identified in Peru (82%), Mexico (80%), Chile (60%) 

• Path_MSH2/EPCAM variants in Colombia (80%) and Argentina (47%) 

• Path_MSH6 and path_PMS2 variants were the less common variants, but they showed important presence in Brazil (15%) and Chile (10%)

Vaccaro et al. 2018 (Int J Cancer) 



ü Pathogenic MLH1 and MSH2 variants caused high penetrance dominant cancer syndromes sharing similar CRC, endometrial and ovarian cancer risks, but 

older MSH2 carriers have higher risk of cancers of the upper urinary tract, upper gastro-intestinal tract, brain and particularly prostate

ü Pathogenic MSH6 variants caused a  sex-limited trait with high endometrial cancer risk but only modestly increased colorectal cancer risk in both genders

ü The risk of cancer for path_PMS2 carriers was not increased at all before 50 years of age, and only non-significantly increased at older ages

Any cancer females                           Any cancer males

Mev Dominguez-Valentin,  Julian R. Sampson, Toni T. Seppälä, et al. Genet Med 2019

Pathogenic (path_) variants affecting MLH1, MSH2, MSH6 and PMS2 cause Lynch 
syndrome and result in different but imprecisely known cancer risks



INTERNATIONAL RESEARCH 
COLLABORATIONS



El año 2013 comenzamos una colaboración en Variantes de significado incierto en los
genes de reparo de DNA (MMR)  en America del Sur y Europa

FROM “BENCH TO BEDSIDE”



We provide evidence that four of the alterations are causative for Lynch syndrome, four are likely 
neutral and one shows compromised activity which can currently not be classified with respect to its 

pathogenic potential



Pinero et al., in press

In silico analyses
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Intron 7

WT 9.7 - 87.6 - 1 - 0.9 - 88.5 -

c.588+5G>A 4.1 -58 75.4 -14 0.4 -60 0 -100 76.3 -14

c.588+5G>C 4.3 -56 74.9 -15 0.2 -80 0 -100 76.5 -14

c.588+5G>T 3.6 -63 75.2 -14 0.2 -80 0 -100 76.1 -14

Intron 8
WT 9.2 - 76.8 - 1 - 0 - 84.5 -

c.677+5G>A 4.4 -52 64.6 -16 0.2 -80 0 0 72.3 -14
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Three MLH1 variants are 
causative of LS and to classify 
c.588+5G>C and c.677+5G>A 
as class 5 (pathogenic), and 

c.588+5G>T as class 4 (likely-
pathogenic). 

Our findings underline the importance of performing clinical and family analyses, as well as RNA splicing assays in order to determine the 
clinical significance of intronic variants, and contribute to the genetic counseling and clinical management of patients and their relatives.



PUBLICATIONS



More than half of the centres/registries
reported

performing research studies (58%, 19/33)



WORLWIDE DATABASE 
(INSIGHT)





FUNDING



SC1-BHC-18-2018: TRANSLATIONAL COLLABORATIVE CANCER RESEARCH BETWEEN EUROPE AND THE 

COMMUNITY OF LATIN AMERICAN AND CARIBBEAN STATES (CELAC)

MAPPING, PREVENTING, AND MANAGING COLORECTAL CANCER IN THE COMMUNITY 
OF LATIN AMERICAN AND CARIBBEAN STATES

üTo establish evidence obtained through international high-quality translational collaborative research to tailor cancer 

control to specific patient groups

üBuild on the diverse genetic backgrounds, risk factors, cancer incidence, geographical environment, and/or different 

healthcare models
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Prof. Eivind Hovig

Country Incidence
≥50 years Cases 

avoided
1 year

Cases 
avoided

20 years*

Mortality
≥50 years Lives 

saved
1 year

Lives 
saved

20 years**
2015 2035 2015 2035

Colombia 5,633 12,732 3,549 183,310 3,207 7,596 2,020 107,220

Mexico 8,651 18,163 5,450 269,925 4,694 10,418 2,957 151,172

Peru 3,053 6,638 1,923 97,174 1,806 4,129 1,138 59,158

TOTAL 17,337 37,533 10,922 550,409 9,707 22,143 6,115 317,550

EUROPEAN FUNDINGS 



USA, Julio 2019

Solicitante: Carlos Vaccaro y Walter Pavici

Chile, Julio 2019

Solicitante: Karin Alvarez y Francisco Lopez-Kostner

USA and LATAM FUNDINGS 

Solicitante: Mev Dominguez Valentin

Peru, Setiembre 2019



INTERNATIONAL NETWORKS



Colaborador Proyecto
1 Dra. Mev Dominguez-Valentin, 

Dept. of Tumor Biology, Oslo 
University Hospital, Norway

Registro de mutaciones en Cancer Colorrectal 
Hereditario. Colaboración Latinoamerica.

2 Dr Pål Møller, The Norwegian 
Radium Hospital, Oslo 0310, Norway

PLSD: The Prospective Lynch Syndrome 
Database

3 Dr. Mark Jenkins, Centre for 
Epidemiology and Biostatistics in the 
Melbourne School of Population and 
Global Health at The University of 
Melbourne, Australia

IMRC (International Mismatch Repair Consortium)

5 Dra. Päivi Peltomäki, Department of 
Medical and Clinical Genetics
Biomedicum 1, University of Helsinki, 
Finland

Secuenciación masiva Familias PAF y Lynch sin 
mutacion identificada

Regarding national or international research
collaborations,

55% (18/33) reported collaborations within
Latin America, Europe, USA or Australia.

COLLABORATIVE RESEARCH NETWORK



EDUCATIONAL PROGRAMS
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Study Group on Hereditary Tumors
Latin  America

Inc. 2003

Pioneering initiative in 
Latin America

Goal:
To provide specialized training 
to oncology professionals, and 
improve the care of high-risk 
patients in this region of the

world. 



DIFFUSSION



DIFUSSION

Courtesy: Karin Alvarez, PhD. Programa e-learning, Chile



CONCLUSIONS

ü In Latin America, 9 of 12 (75%) participating countries had implemented healthcare for LS. 

ü In 4 of 30 centers/registries where genetic testing is not yet implemented, only tumour (IHC or MSI) or 
family history analyses are already being performed for identifying patients most likely to carry a 
path_MMR variant.

ü The most common clinical criteria used to select individuals to perform genetic testing were Amsterdam 
I or II criteria, followed by Bethesda guidelines, family history or early-onset colorectal cancer (CRC) 
diagnosis, in addition to the IHC or MSI results.

ü Some recurring path_MMR variants have been described frequently and exclusively in certain
countries, suggesting founder effects.

ü LS screening is inconsistently applied within Latin America healthcare systems because of structural
differences in the healthcare systems between the countries.
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