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What is Big Data?
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VOLUME

VARIETYVELOCITY

Terabytes
Records

Transactions
Tables, files

Structured
Unstructured

Semi-structured

Batch
Near time
Real time
Streams

Source — Exist.com 2013



Social Media Data is BIG
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Worldwide Blood Group Data: 100 million people x 5 features
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First Human Genome Sequence had 3 billion features x 1 person
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Written out, the Human Genome would stretch 5,592 miles, 
(9,000 km).

It would take a typist working eight hours a day half a century 
to type. 

It would fill one million pages; 5,000 books stacked 200 feet 
high; or two hundred telephone directories. 

Read out for 24 hours a day, it would take a century to finish. 

All this data is from ONE INDIVIDUAL

Riccardo Sabatini TED Talk

https://www.ted.com/talks/riccardo_sabatini_how_to_read_the_genome_and_build_a_human_being#t-
232200



Next Generation Sequencing Vastly 
Expands Feature Space
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Lower Costs Are Slowly Expanding 
the Number of Patients Analyzed

AND



The Power of RNA Sequencing: A Vast Feature Set

GENE EXPRESSION SEQUENCE VARIANTS

AUUCGA UACAGU CGUAAC

LOSS OF HETEROZYGOSITY

Normal
One copy from each 
parental chromosome

Loss-Of-Heterozygosity (LOH)
One copy from each parental 
chromosome

GENE FUSION

MITOCHONDRIAL GENOME

UACAGU



Clinical Molecular Diagnostic Data is Big, But Lopsided
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EVERY
MINUTE
OF THE 

DAY

0.18
Patients

671
Files

6.6 Gb
RAM 

19 million
Reads

1.4 billion
Bases

3.5 Gb
Data

7,600
RNA transcripts 

2,300
Variants 2.3

Fusions



Algorithmic Approach Needs To Fit the Problem
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Complex BiologySimple Biology

Very strong unique signature More diverse and complex signature



Ensemble Machine Learning Utilizes Multiple Models 
Simultaneously
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Six Support Vector Machine models 
using different gene sets (shape)

Six Elastic Net Logistic Regression models 
using different gene sets (shape)

Average scores over 12 individual models

Ensemble Model Score



Afirma GSC: An Example of An “Algorithm of Algorithms”



Afirma GSC: Contributing Data Types, Expression Only

GENE EXPRESSION



Afirma GSC: Contributing Data Types

GENE EXPRESSIONSEQUENCE VARIANTS

AUUCGA UACAGU CGUAAC



Afirma GSC: Contributing Data Types

GENE FUSION



Afirma GSC: Contributing Data Types

GENE EXPRESSION

MITOCHONDRIAL GENOME



Afirma GSC: Contributing Data Types

GENE EXPRESSION

LOSS OF HETEROZYGOSITY



Afirma GSC: Contributing Data Types

GENE EXPRESSIONSEQUENCE VARIANTS

AUUCGA UACAGU CGUAAC

GENE FUSION
MITOCHONDRIAL GENOME

LOSS OF HETEROZYGOSITY



We Provide ANSWERS that Matter:
Integrating into the Clinical Pathway of Care
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Relevance

ANSWERS

Hundreds of Thousands of Patients
Evaluated for Suspected Disease

Imaging and/or Biopsies

Diagnosis Uncertain

15 - 70%

Diagnostic 
Surgery

Histopathology 
“Truth”  often 

Benign
Delayed or 

Harmful Treatment

Non-surgical 
Candidates 



Leading in the Age of Evidence
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• 2 clinical validation studies

• 1 analytical verification study

• 18 clinical utility studies, including 
3 long-term clinical outcome 
studies

• 2 cost effectiveness and quality 
of life studies

• 1 feasibility study published

• 2 clinical validation studies
(1 published; 1 submitted)

• 1 analytical verification study 
(accepted for publication)

• 1 clinical utility patient survey 
(accepted for publication)

• BRAVE registry and ongoing 
trial, 360+ patients

• 3 clinical validation studies

• 1 analytical verification study

• 2 clinical utility studies

• 1 cost effectiveness study

• PERCEPTA Registry with 600 
enrolled patients



Pillars of Success

Relevance
Answer questions that matter

Integrated into current care pathway to
change practice and reduce surgeries

Rigor
Build robust scientific and clinical 

evidence; inform guidelines

Resolution
Provide answers that 

change care with real clinical 
utility and economic value

Reimbursement
Extensive coverage policies and contracted 
relationships pave way for additional tests
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Proven Execution

• Addressing a $2-3B Market
• Three commercial products 
• First mover advantage in all markets 
• Extensive network of payer coverage 

policies and contracts
• Solid revenue growth
• Expanding pipeline for sustainable 

growth

First to Market
First To Coverage

First To Market

First to Market
Market Leader
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THANK YOU
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