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Executive Summary
Non-communicable diseases of aging are the #1 killer worldwide. It is now a consensus in
the scientific community that Systemic Chronic Inflammation (SCI), arising as an immune
response to environmental and social insults, is the root cause of these diseases,
which include cardiovascular disease, cancer, neurodegenerative disorders, musculoskeletal
conditions, and many others. Despite the major role of SCI on the pathophysiology of these
diseases, at present there are no standard biomarkers of this condition and studies aimed at
defining ‘metrics’ for SCI have yielded conflicting results.

The Stanford 1,000 Immunomes Project was
established in the year 2008 with the aim of
finding immunological biomarkers of human
health and disease. By measuring thousands
of blood parameters from 1,000 humans
over 10 years, a group of eight scientists lead
by Professor David Furman at the Stanford
School of Medicine and the Department of

Biomedical Data Science used state-of-the-art
artificial intelligence to derive the first score
for SCI – or Inflammatory Age® (iAge®) – which
predicts cumulative chronic diseases and
cardiovascular aging even in those apparently
healthy individuals, and has applications for
many other disease conditions including
autoimmunity.

The Stanford 1,000 Immunomes Project was funded by the National Institute of
Health (NIH) with approximately $30M. The goal was to answer one important
question for medicine and healthcare economics:
What are the immunological determinants of human health and disease?

The Stanford Project studied 1,000 individuals ages 9 - 96 whose blood samples were
comprehensively profiled by measurement of circulating protein levels, cell types, cellular
function assays, and whole-genome blood gene expression. From circulating protein
levels, it identified a novel set of 5 serum proteins including cytokines, chemokines and
hormones that are the first known biomarkers specific for systemic chronic inflammation.
These proteins, measured using a multiplex Luminex assay, are highly predictive of immune
function and multimorbidity, and can be used for many applications including disease risk
stratification of individuals, early detection of disease or guided therapeutics and lifestyle
interventions1,2.
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Summary of the Stanford 1,000 Immunomes Project:
The project measured a wealth of biomarkers of about 1,000 people in up to 10 years and
applied state-of-the-art analytics to create the first biomarker composite scoring system (or
Inflammatory Age®, iAge®), which predicts multi-morbidity and cardiovascular aging 2,3.
The resulting inflammatory clock of aging
(iAge®) tracked with multiple morbidities
and immunosenescence; analysis of a
separate cohort of centenarians, showed
that iAge averaged 40 years lower than
their corresponding chronological age. The
strongest contributor to this metric was the
chemokine CXCL9, which is involved in
cardiac aging, adverse cardiac remodeling,
and decreased vascular function. Furthermore,
aging endothelial cells derived from human
induced pluripotent stem cells
show indicators of early cellular senescence
and hallmark phenotypes of arterial stiffness,

which are reversed by silencing CXCL9. Thus,
the research identified blood biomarkers of
age-related chronic
inflammation and derived a ‘metric’ for agerelated multi-morbidity which can also be used
for early detection of cardiovascular aging4.
In 2018, Professor Furman and colleagues
formed IUVE, Inc., which later changed
its name to EDIFICE Health, Inc. to bring
the iAge® scoring system to the medical
community to be used as a new tool for
health risk assessment.
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EDIFICE Health Products
The company has two product lines:

Inflammatory Age® iAge®

Developed A marker for biological age with interventions
that predicts multi-morbidity and immune
decline.

COVID-19
Infection Risk Index - CIRI™

In Development A marker for immune resilience against viral
infections (Example SAR-CoV-19)

Inflammatory Age® - iAge®
Problem
Despite the major role of SCI on the pathophysiology of these diseases, at present there are
no standard biomarkers of this condition and studies aimed at defining ‘metrics’ for SCI have
yielded conflicting results. A total of 71% of humans die from non-communicable chronic
diseases of aging worldwide3. The economic burden of these diseases is estimated to be $3
trillion/year, 90% of the total annual health expenditures only in the US5,6.

The proportion of deaths from chronic
diseases is rising.
Estimates from WHO have reported
that about half of the population
died from chronic illnesses in 2000,
increasing an alarming 70% in 2015.
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Contrary to “acute inflammation” which is an immune response triggered by infections or
trauma that can be measured by standard blood tests (for example Interleukin-1β, interleukin-6,
Tumor Necrosis Factor-α, and C-reactive protein); given the complexity of age-related SCI, at
present, there are no standard biomarkers for this type of inflammation and studies of aging
have generally yielded conflicting results7,8.

Environmental and social triggers of chronic inflammation and its consequences on human
health: Data from many thousands of scientific peer-reviewed articles have repeatedly
demonstrated that a state of Systemic Chronic Inflammation (SCI) is induced by environment
lifestyle insults, known as the “Exposome” (black, left) causing collateral damage in multiple
tissues and organs increasing the risk for the most feared diseases of aging (magenta, right)1.
It is now well accepted in the scientific and
medical communities that a major contributor
in the development of these diseases is
a state of low-grade systemic and chronic
inflammation (SCI) that increases with age as
an immune response to environmental and
social insults, known as the “Exposome”9.
This type of age-related inflammation
impinges collateral damage on tissues
and organs causing cellular dysfunction
and increasing the risks for cardiovascular
disease, cancer, neurodegenerative disorders,
musculoskeletal conditions and many other
illnesses1.

Autoimmune diseases affect an estimated 50
million Americans with annual treatment costs
exceeding $100 billion, forming a substantial
burden of disease7. In autoimmune diseases,
mis-regulation of the immune system leads to
development of an immune attack against the
body’s own tissues, leading to inflammation
and tissue damage. Factors contributing to
autoimmune disease include a combination of
environmental triggers (infection, microbiome,
traumatic insults), genetic predispositions, and
defective regulation that result in activation
and proliferation of self-reactive immune cells
which cause tissue injury8.
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Solution
iAge® - The world’s first test to measure systemic chronic Inflammation and it aligns with our
vision to become the world leader in detecting and measuring systemic chronic inflammation.
From the thousands of biomarkers tested in
the Stanford Project, a subset of novel blood
protein markers was screened and identified
to give an exact inflammatory age of a person.
Proteins that make up the iAge® score can
be measured using standard lab equipment.
The assay for these proteins is proprietary
and customized for the iAge® score and will
be the world’s first commercially available test
to measure SCI. iAge® will be positioned in
the healthcare space as the first knowledge-

based AI-fueled diagnostic test to detect
and combat SCI, aligning with our vision to
become the world leader in the field of SCI,
the root cause of all age-related diseases.
The long-term mission is to contribute
substantially to a decrease in the incidence
and prevalence of chronic diseases with the
aim to extent the health span and lifespan
globally.

iAge® score of the Stanford 1000 Immunomes Project.
People with an iAge® score above the diagonal are prone for disease and early onset of agerelated diseases. People below the diagonal are healthy.

The inflammatory age of a person determines how much
older or younger someone appears with respect to the
chronological age.
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Multidimensional Data

Deep Neural Network (A.I.)

Inflammatory AgeTM

Artificial Intelligence applied to immunological data from blood samples identifies ‘Inflammatory
Age’. Using the Stanford 1000 Immunomes Project database, the Stanford researchers
applied state-of-the-art analytics to create the first biomarker composite scoring system (or
Inflammatory Age, iAge®), which predicts multi-morbidity and cardiovascular aging2.

This new metric for SCI predicts cumulative damage, as measured by the accumulation of up to
10 diseases of aging (cancer, cardiovascular, respiratory, gastrointestinal, urologic, neurologic,
endocrinemetabolic, musculoskeletal, genital-reproductive and psychiatric). Strikingly, in a
validation study of cardiovascular function, iAge® identified individuals with increased stiffness
of their vasculature and a subclinical cardiac hypertrophy, who were apparently healthy based
on standard clinical assessment and laboratory testing procedures2.

The iAge® inflammatory score is calculated
from a standard serum blood draw and can
be measured once to give a snapshot profile,
or tracked over time to give a measurement
of longitudinal changes of the effect of
interventions.

The iAge® is an actionable score. Importantly,
based on the iAge® test results, EDIFICE
Health identified over 150 actionable
interventions which may be suggested to a
patient to improve their iAge® score. These
include specific combinations (or protocols)
of nutritional supplements, nutraceuticals,
medical foods, prescription drugs, and lifestyle modification.
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Benefits
Chronic disease is preventable. We can help reduce the $3 trillion/year cost burden impacting
insurers, healthcare stakeholders and patient lives.

Inflammatory Age® Applications

Life Insurance

Data helps qualify insurance applicants, provide metrics for incentive
insurance pricing models and aids in understanding population
depending aging processes to improve the predictability of disease
outcomes.

Preventative
Medicine

Easy to understand report motivates patients towards improved
health with actionable and trackable results while providing insight
into the onset of age-related diseases (neurodegenerative diseases,
cancer, cardiovascular, etc.). The information promotes healthy
decision-making by providing guidance on environmental factors that
may have an impact on their health, thus empowering patients to
take control of their inflammatory aging.

Pharma
(Companion
diagnostics
developers)

Wellness
Healthcare
Providers

Data can be utilized to evaluate the potential role of pharmacological
or nutraceutical preparations in lowering chronic inflammation and
decreasing the risk of multiple chronic diseases.

Inflammatory Age® can inform health providers about the risks
of early aging in nominally healthy populations, which can prompt
additional testing procedures and early interventions.
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COVID-19 Infection Risk Index, CIRI™
Problem
During the first SARS outbreak in 2002,
gene expression profiles of peripheral blood
mononuclear cells (PBMCs) derived from
SARS patients were analyzed and compared
to healthy controls. The patients’ response
to SARS was shown to be mainly an innate
inflammatory response10. Preliminary data
from the current SARS-CoV-2 infected patients
showed that 14 cytokines are significantly

elevated upon development of Coronavirus
disease (COVID-19) and that a continuous high
level of certain cytokines, known as a cytokine
storm, are associated with Acute Respiratory
Distress Syndrome (ARDS) and is
frequently fatal11. This suggests that an
appropriate cytokine profile can provide
valuable prognostic nformation about a
patient’s disease state.

COVID-19 is caused by the Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
and has reached pandemic status with over 2,222,000 cases worldwide resulting in 154,000
deaths, (as of 18th April 2020)12.

Diagnostic testing is critical in helping to
identify and control the emergence of this
rapidly spreading and serious illness. While
SARs-Cov-2 diagnostic testing capacity
using PCR13 and antibody-based14 tests
are increasing, no current test can predict
the severity of a patient’s disease. The
determinants of COVID-19 disease severity
are still largely unknown. Comorbidity and age
are factors, but there are also severe
cases in young patients with no clear
explanation2. These tests could be highly
valuable both clinically and in terms of
managing the massive load on the healthcare
system.

Infected patients who succumb to the
disease exhibit a dysregulated immune
response to the virus, and it is this immune
reaction – so called cytokine storm16– that
induces pulmonary edema and lung failure.
The cells that are responsible for this
disproportionate immune reaction are part of
the innate immune system (e.g. monocytes,
macrophages) and those involved in viral
clearance are part of the adaptive arm
of the immune system (e.g. T cells, B cells).
Strikingly, EDIFICE Health’s inflammatory
age score tracks a dampened antiviral
response and hyperreactive monocytes, likely
correlating with lowered viral clearance and
predisposition to a cytokine storm and ARDS.
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Elevated inflammatory score: Path to severe COVID-19 outcome
Immune response of the 1000 individuals recruited in the Stanford 1,000 Immunomes Project
study measured in isolated cells shows that high levels of inflammatory age leads to a poor
response in B cells, CD4(+) T cells (and the CD45RA(+) and CD45RA(-) subsets), CD8(+) T
cells (and the CD45RA(+) and CD45RA(-) subsets) (P < 10-5 by self-contained test of modified
Fisher’s combined probability) and hyperreactive monocytes (P < 0.005), indicated by the
direction of the regression coefficient.

Without insights into the patient’s underlying
comorbidities or biomarkers for COVID-19
disease severity, doctors currently have to
make difficult decisions on how to allocate
scarce therapeutic resources with very limited
information. At a local and national level,

allocation of resources like ICU beds and
ventilators is even more important17,18. An AIdriven point-based system is being explored
in the management of potential COVID-19
patients’ surge19, but has only been trained
with historical non-COVID-19 data.
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Being able to accurately determine the number of severe cases in a given time window could
be immensely valuable to help manage the load on the healthcare system. Examples from
cases worldwide show that there are significant differences between disease severity in
different populations. Predicting population-level severity to guide resource allocation by local
and federal governments could save many lives.

Solution
The CIRI™ Score - EDIFICE Health will carry out a study where serum samples will be
collected and analyzed from COVID-19 diagnosed patients at an early stage of the disease.
Detailed cytokine profiles of the SARS-CoV-2 infected patients will be compared to baseline
data from the Stanford 1,000 Immunomes project. Machine learning will be applied to derive a
predictive cytokine profile.

A patient’s medical treatment information coupled with a molecular and serological test
results and disease outcome combined with the precise COVID-19 immunological signature
corresponding to either severe, moderate, or mild COVID-19 case will be used to derive a
‘COVID-19 Infection Risk Index’ (CIRI™).

CIRI™ score - SARS-CoV-2 infected patients
with a CIRI™ score above the diagonal are
at a higher risk prone for disease severity,
providing valuable information and quicker
triage decision for COVID-19 cases. Patients
below the diagonal are at a lower risk
indicating a possible milder severity reaction
to the COVID-19 disease.
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Benefits
Immediate Benefits

» Triage test for COVID-19 cases
» Tool to predict which patient will need an ICU bed and ventilator
» Actionable information for officials to drive resource allocation and
deployment
» Baseline and COVID-19 immune profiling of different ethnic groups
» Technology transfer to developing countries
Long Term Benefits

» Point-of-care test to assess disease severity and predict outcomes
» Aid the development of novel therapies
» Develop a template for future viral outbreaks

About EDIFICE Health, Inc.
EDIFICE Health, Inc. (www.edificehealth.com) is a digital health / AI (Artificial Intelligence) spinout company from the 10-year research initiative from Stanford University, the Stanford 1,000
Immunomes Project, which demonstrated that Systemic Chronic Inflammation is one of the
leading underlying causes of age-related diseases. Using AI and machine learning approaches,
the technology comprises of two products, iAge® (developed) and CIRI™ (developing), a scoring
system used as a new tool for health risk and triage assessment, together with the therapeutic
interventions for use by physicians, care-providers and patients.
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