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Precision Medicine 

Current medical practice 
Physicians use expert background, experience and judgment to diagnose 

and prescribe.  

Precision medicine 
Use massive data network that aggregates and analyzes information from 

LARGE patient cohorts, healthy populations, experimental organisms – and 

reaches toward disease mechanisms leading to precise diagnosis and 

treatment for each individual 

Modified from:Yamamoto et al. 2014 



 

• Diverse data types in large cohorts: -omics, imaging (e.g., brain 

activity, longitudinal MRI), population studies, environmental 

exposures: BIG DATA 

• Use of wearable sensors (biosensors): DIGITAL HEALTH 

• Development of new data acquisition protocols, aggregation, 

integration and analysis: DATA SCIENCE 

• Challenges in data storage, security, selective access, sorting, 

visualization and sharing: OPEN SCIENCE 

 

 

Precision Medicine: KEY WORDS  
 

Modified from:Yamamoto et al. 2014 
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Discovering Disease-Causing Genetic 
Variants (WES) 

100,000 genetic variants 

10,000 associated with 
protein-coding genes 

5,000 possibly of 
disease causing 

type 

1500 <1% 
frequency in 
population 

One clinically 
Relevant 

Genetic Variant 



Genomic tests: knowledge required 
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Population context of a variant 

Population Genomics  



Human genetic variation.Proportion of shared and unshared (private) variants between the 
African-American and the European-American populations [data from (1)]. 

Ferran Casals, and Jaume Bertranpetit Science 
2012;337:39-40 

Published by AAAS 

Rare 
Disorders 



ACMG Classification 

 

2015 





BIPMed - Brazilian Initiative on  
Precision Medicine 

www.bipmed.org 



Data Sharing 



Mission 

To accelerate progress in human health                        
by helping to establish a common framework of 
harmonized approaches to enable effective and 
responsible sharing of genomic and clinical data, and by 
catalyzing data sharing projects that drive and 
demonstrate the value of data sharing 
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Developing documents, products and  
supporting projects aiming to foster data-sharing 

2014 



genomicsandhealth.org 

Framework for Responsible Sharing of Genomic 
and Health-Related Data 
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The Framework is currently available in 12 languages. Thank you to all the volunteers! 

 

 

 

 

 

 

 

 

 

 

 

 

• Arabic 
 

• Chinese 
 

• French 
 

• Greek 
 

• Japanese 
 

• Portuguese 
 

• Spanish 
 

• German 
 

• Hindi 

Πλαίσιο για την Υπεύθυνη Κοινοχρησία Γονιδιωματικών και άλλων 

Ιατρικών Δεδομένων 

基因组学与健康相关数据负责任的共享框架 

 إطار لتبادل مسؤول للمعلومات الجینومیة والمتصلة بالصحة

Cadre pour un partage responsable des données génomiques et des données de 

santé 

ゲノム及び健康関連データの責任ある共有に関する枠組み 

Marco de actuación para el uso compartido responsable de datos 

genómicos y relativos a la salud 

Framework para Compartilhamento Responsável de Dados Genômicos e 

Relacionados à Saúde 

Rahmenkonzept für die verantwortungsvolle Datenweitergabe genomischer 

und gesundheitsbezogener Daten 



Demonstration Projects – Knowledge Exchanges 

The Beacon Project is an open web service that tests the willingness of 
international sites to share genetic data. It is being implemented on the websites 
of the world's top genomic research organizations.  

 

Matchmaker Exchange is a federated network of databases whose goal is to find 
genetic causes of rare diseases by matching similar phenotypic and genotypic 
profiles.  

 

The BRCA Exchange (Challenge) aims to advance understanding of the genetic 
basis of breast cancer and other cancers by pooling data on BRCA genetic variants 
from around the world, bringing together information on sequence variation, 
phenotype and scientific evidence. Improved understanding of genetic variation in 
these genes has the potential to improve patient diagnoses and prevention of 
disease. 

 

An emerging initiative in Somatic Cancer proposes to aggregate somatic cancer 
mutation data and some clinical data in order to improve the genomic landscape 
of actionability in some cancers and to enable greater personalized clinical care for 
individuals with rare cancer mutations. 
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Beacon Project 

Cancer Gene 
Trust  



Latin American Database of Genetic 
Variation (LatinGen) 

Supported by RELAGH:  
 

Rede Latino Americana de Genética Humana 
Red Latino Americana de Genetica Humana 

ELAG – May 12, 2017 

www.latingen.org 



LatinGen 

• AIM: To support data-sharing in Latin America 
by fostering collaboration and integration 
among projects in different countries: 
 

- To facilitate integration between public databases 
already stablished in LA 

- To stimulate and support new initiatives by 
providing technical assistance (bioinformatics 
expertise) to implement and to integrate public 
databases in LA 

 

 



Sequenciamento do 

exoma –Diagnóstico 

etiológico de deficiência 

intelectual de causa 

indeterminada 

 

75ª. Reunião Ordinária   
CONITEC 

Brasília,  14 de março de 2019 



Que exame fazer 

primeiro? 

Exoma 

Chromosomal 

microarray 

Diagnóstico 

esclarecido? 

Diagnóstico 

esclarecido? 

Sim 

Sim 

Não 

Não 

Diagnóstico esclarecido? Sim 

Sim 

Não 

Não 

Exoma 

Chromosomal 

microarray 

Diagnóstico 

esclarecido? 

1000 x R$ 2.500,00 = 

2.500.000,00 

 

1000 x R$ 800,00  = 800.000,00 

 

61 casos 
diagnosticados 

615 x R$ 800,00 = 
492.000,00 

385 casos 
diagnosticados 

100 casos 
diagnosticados 

900 x R$ 2.500,00  = 2.250.000,00 

 

346 casos 
diagnosticados 

Abordagem 1: Exoma + Chromosomal Microarray (REVISADO EM 2018) 
Custo do caso diagnosticado: R$ 6.708,52 (R$ 2.992.000,00 / 446 casos 
diagnosticados) 

Abordagem 2: Chromosomal Microarray + Exoma  
Custo do caso diagnosticado: R$ 6.838,56 (R$ 3.050.000,00 / 446 casos 
diagnosticados) 

554 casos 

 
•Coorte hipotética de 1000 pacientes com deficiência intelectual de causa indeterminada 
•Custo do Exoma: R$ 2.500,00 
•Custo do Chromosomal microarray: R$ 800,00 
•Rendimento diagnóstico do Exoma: 38,5% (Ref. PTC ) 
•Rendimento diagnóstico do Chromosomal microarray: 10% (Ref. Sagoo, 2009) 



FLUXOGRAMA DE INVESTIGAÇÃO DIAGNÓSTICA 



ANÁLISE DE CUSTO-MINIMIZAÇÃO 

• Cenário de incertezas (melhor evidência disponível) 

• Simulação 

• Custo – Conjuntural 

• Reagentes importados 

• Serviços quantidade-dependente 

• Pouco comparável  

• Árvore simples (Tempo, preferência, consulta, transporte...) 



                           
SUS 









Genetic Testing: important recommendation 

• No genetic test should be ordered without the 

patient’s informed consent. Since genetic 

information can be complex, it is important to 

make sure the patient understands the 

ramifications of testing in order to make an 

informed choice  



 

 visit us at  

www.bipmed.org 

and  
 

www.latingen.org 



We are hiring PD 

icendes@unicamp.br 

Thank you 


