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Precision Medicine Overview
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http://www.nih.gov/precisionmedicine/infographic-printable.pdf
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http://www.nih.gov/precisionmedicine/infographic-printable.pdf



8© Cloudera, Inc. All rights reserved.Public domain slide, by Brian Wells, Penn Medicine, http://tinyurl.com/zsayqld 



9© Cloudera, Inc. All rights reserved.
Courtesy Cloudian



10© Cloudera, Inc. All rights reserved.

One Driver: Price of Sequencing Plummets

“In 10 years we’ve come from a 
$300M genome to one that’s 
realistically available at around 
$3000. That’s a 100,000 fold drop!”

- James Hadfield, 
Next Generation 
Sequencing, 2014

Source: Nature, 2014 
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Figure 2. Harnessing the network effect of genome sequencing.
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Impact of Big Data on Precision 
Medicine



13© Cloudera, Inc. All rights reserved.

Big Data Bringing Clinicians & Researchers Together 
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Courtesy: Todd Sharpe, Children’s Healthcare of Atlanta/Emory
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Big Data Needs a New ‘core’
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Impacts
• Focus on genomics drives attention 

to the research function

• Clinical genetics drive to sequencing 
drives attention to the hospital

• Big Data’s history in open source is 
adding weight to ‘open data’
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The Big Data
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The ‘Long Tail’ starts with linking full electronic medical record & the whole exome
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Open Web 
2014

http://lod-cloud.net/versions/2014-08-30/lod-cloud_colored.pdf

http://www.datanami.com/2016/02/08/the-bright-
future-of-semantic-graphs-and-big-connected-data/

http://lod-cloud.net/versions/2014-08-30/lod-cloud_colored.pdf
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Precision Medicine Analytics & 
Cloudera Omics
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The Genomic Analytic Pipeline & Cloudera Omics
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Cloudera Omics Reference Architecture

Extended Reference Architecture for Multi-Omics
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Use Cases that lead us to 
Precision Medicine

• Signal Detection
• Clinical Prediction 
• Real World Evidence
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Signal Detection: Epidemiology Treatment Analytics

Application: Comparative Effectiveness Research
Data: Claims data from partners consolidated into 

the Observational Medical Outcomes 
Partnership data model

Users: 50+ pharmaco-epidemiologists
Challenge: Complex analytics must run in parallel to 

ever return results; data sizes large; need a 
platform for multiple analytics, R, SAS, SQL, etc.

Benefit: Find differential survival rates for many 
drugs by population, dose, other factors, find 
new off-label uses for existing drugs

http://www.statista.com/statistics/272717/top-global-biotech-and-pharmaceutical-companies-based-on-revenue/

Courtesy: Dartmouth Hitchcock

Comparative effectiveness research is 
designed to inform health-care decisions 
by providing evidence on the effectiveness, 
benefits, and harms of different treatment 
options. The evidence is generated from 
research studies that compare drugs, 
medical devices, tests, surgeries, or ways 
to deliver health care.   -US DHHS

Top 10 Global Pharma does Epidemiology Research on Cloudera
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Clinical Prediction: Patient Pathways

Application: Predict clinical events
Data: Electronic health records per patient, demographics 
Users: Care coordinators, CFO, nursing
Challenge: Can’t provide care coordination for all patients, 

and can’t achieve hot-spotting
Benefit:

Health systems adopt predictive analytics for a range of outcome improvement 
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Real World Evidence

http://www.statista.com/statistics/272717/top-global-biotech-and-pharmaceutical-companies-based-on-revenue/

Application: Real World Evidence
Data: Licensed data from Symphony Health, 

GE, Thomson Reuters, IMS, Optum & others
Challenge: Create a superset of millions-of-

patients’ health outcomes from the 
universe of licensed data

Benefit: Create a much larger clinical ‘n’, that can be 
used in clinical trials, epi, health economics and 
outcomes research, pharmacogenomics, 
pharmacovigilance

Real World Evidence (RWE): Millions of patient 
experiences in the real world, supplementing 
randomized clinical trials that typically involve a 
few thousand patients in a controlled setting. Using 
RWE, patients, providers of care and those who pay 
for it can better assess the value of treatments and 
services based on actual health outcomes and the 
total cost of care.”         -IMS

Courtesy: Indegene

Top 20 Global Pharma does Compiles ‘Superset of Lives’
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The Best-in-class Organizations Use Cloudera
#1 Largest 
Biotech in the world.

5 out of the top 
9 drugs 
worldwide are made 
by Cloudera customers.

The maker of the #1 Top 
Selling Drug 
worldwide.

#1 Largest 
Payer in the US 
will be covering 123 
million lives and 
pay out $950B to 
providers in 2015.

this Hospital was one of the first four 

to receive Stage 7 status from HIMSS, the 

highest possible 
distinction in electronic medical 

records implementation, uses Cloudera to host a 
variety of data, and was awarded by US DHHS a 

Gold Medal of 
Honor.

#1 commercial 
hospital chain
worldwide.

Over 40 health & life 
science organizations 
use 

Cloudera 
software.

#1 most utilized Patient Centered 
Medical Home program. 

#1 
Largest 
health data 
company, 
with 500M+ 
anonymous patient 
records. #1 Largest Health IT 

company in the World, $3B+ in 
revenue  has 1000’s of nodes of 
Cloudera.
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Summary

• Genomics is upon us
• Precision medicine is medicine
• It’s all (very) big data
• Data brings us together
• Cloudera can help you get 

started with technical, subject 
matter expertise & Omics
accelerators
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Thank You
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