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Chronic Disease: Rising 

Percent of the population 

with a chronic condition 



86% of Healthcare Costs Treat Chronic Disease 



The Problem 

• Current medical field focuses almost 

entirely on care after illness 

• Data is based on population averages, not 

individuals 

• We don’t know when we may become 

chronically ill 
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Launching the 100K Project 
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Assays / Measurements—108 Pioneers 

Database  

of actionable 

possibilities that 

will grow over 

time 

GENOME 

Whole Genome 

Sequencing.  

SNPs Millions 

LABS 

Detailed lab tests 3x 
(blood, urine, saliva) 

Clinical labs 150 
Metabolites 700 

Proteins 400 

SELF-

TRACKING 

Continual  

self-tracking 

& lifestyle 

monitoring 

MICROBIOME 

Gut Microbiome 

3x 

Creating dense and dynamic personal data clouds 



• Blood + Genetics illuminated the effects of increasing copies of the Hemochromatosis variant  

• Left untreated, this disorder could lead to cartilage damage, liver cancer, diabetes, and heart 
disease: Easily treated by regular blood donations to reduce the iron stores 

• One participant ALREADY had cartilage damage from his undiagnosed  disease 

• Subsequent family genetic testing detected other family members at risk 

Genetics and Clinical Labs: Hemochromatosis 
Detected risk of a deadly disease in two participants 

One copy of 

variant C282Y 

(12 individuals) 

Zero copies of 

variant C282Y 

(86 individuals) 

Two copies of 

variant C282Y 

(2 individuals) 

One copy of 

variant C282Y 

(12 individuals) 
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Initial Clinical Labs Discovery: 
High Rate of Actionable Clinical Lab Results 

• The 108 “well” participants had a 

high rate of initial abnormal lab 

results 

 

• 100% of the participants had  

actionable recommendations from 

their blood results Baseline 
Blood 

Results 

Cardiovascular 

59%  

Inflammation 

68% 

Nutrient 
Abnormalities 

91% 

Diabetes Risk 

54% 



Clinical Labs Discovery:  
Improvements in blood health with behavioral coaching 

Improved by 33% Improved by 6% Improved by 12% Improved by 21% 



Individuals contain different subsets of the 72 

GWAS variants that affect LDL cholesterol levels 
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Each individual harbors a subset of the universe of 
possible variants that affect a trait.  
 
Although each variant alone has only a small effect, the 
cumulative effect of an individual’s variant set can add 
up to significant differences between individuals.  

Small increase in 
overall cholesterol 
levels 

Small decrease in 
overall cholesterol 
levels 



Cumulative sum for an individual can give an estimate of 

risk relative to a population of thousands of genomes 
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Calculate the effects of all 

common variants within an 

individual 

Estimate the risk for high 

cholesterol relative to a 

population. 

Below 

average 

Above 

average 



LDL cholesterol in our participants shows 

monotonic relationship with ‘genetic risk’ 

Genetic risk vs. Disease state 



Predicting LDL Cholesterol Levels 

Genetics and microbiome provide more information 
about LDL Cholesterol levels than Age, Sex and BMI 



Deriving Insights from Data: New Frontiers 



Identifying inter-related molecular 

clusters that move together 



Lots of actionable possibilities for ‘well’ 

people – positive health outcomes 

• 100% of participants had actionable possibilities 

– Nutrient deficiencies 

– Early warning signs of disease 

• Diseases discovered 

– Hemochromatosis, Diabetes 

• Toxins uncovered & removed 

– Lead, Mercury 

• Chronic conditions managed, reversed 

– Inflammation 

 

 



Participant Insights 

I can take 

control of my 

health with 

the proper 

data 

Your 
genome 
does not 
control your 
destiny – 
just your 
potential 

We are less 
well than  
we think. 
Everyone  
has multiple 
actionable 
possibilities 



"Biological Age" application 

• Collected lifestyle data (questionnaire) 
and anthropometric data (lic. nurse)  

• Measured 144 proteins (blood 
plasma) 

• Developed "age" index 
• Age-defying behaviour: 

Exercise, coffee, oily fish 
• Age-accelerating behaviour: 

Smoking, soda 

 

 

Enroth et al., Sci Reports, 2015 



Personalized nutrition application 

• Glucose levels vary greatly 
when different people eat the 
same meal. 

• Cannot be predicted accurately 
based on meal nutrients alone. 

• Accuracy can be achieved by 
including microbiome and other 
personal features. 

 

 

Zeevi et al., Cell, 2015 



Implementing personalized nutrition 

http://habit.com 

Individuals & Groups 

Dieticians (RDs, RDNs) 

New Enterprises 
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ISB Pioneer 100 Wellness Project – Team 

Data Acquisition & Analytics 

• Nathan Price, PhD, Analytics Lead 

• Gustavo Glusman, PhD, Genomics 

• Andrew Magis, PhD, Multi-omics 

• Christopher Lausted, Assays & Proteomics 
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• John Earls, Data integration 

Project Management 

• Kristin Brogaard, PhD, Project Manager 

• Sara Mecca, Project Assistant 

• Mary Brunkow, PhD, Project Coordinator 

Medical Advisory Board 

• Robert Green, MD 

• Michael Raff, MD 

• Sarah Speck, MD 

Participant Engagement 

• Jennifer Lovejoy, PhD, VP Clinical Affairs 

• Sandi Kaplan, Wellness Coach 

• Craig Keebler, MD, Study Physician 
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