Digital Health through the

Tom Andriola

Vice Chancellor IT & Data
Chief Digital Officer

UC Irvine



STATE OF DIGITAL HEALTH GLOBAL TRENDS INVESTMENT TRENDS

Global regional comparison Q4'21
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hit record levels in 2021,
fueled by the growing need
to provide digital solutions

total funding in Q4'21 —
the second-highest quarter
ever after Q121 (61%).

market, Asia, recorded in all
of 2021 ($10.7B).

US deal count dropped to

size increased 87% from
2020 levels to $73M in
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CDC s Mational Center for Chranic Dizease Prevention and Health Promotion (NCCDPHE)

CHRONIC DISEASES IN AMERICA

. 4110

Adults in the US

i i Adul th
have a chronic disease dults in the US

have two or more

THE LEADING CAUSES OF DEATH AND DISABILITY
and Leading Drivers of the Nation's $3.5 Trillion in Annual Health Care Costs
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Life Expectancy

: Healthspan- :
. Lifespan Gap :

Health-Adjusted Life Expectancy 64.0 years 9.2 years

30 35 40 45 50 55 60 65 70 43 80 85

Garmany, A., Yamada, S. & Terzic, A. Longevity leap: mind the healthspan gap. npj
Regen Med 6, 57 (2021). https://doi.org/10.1038/s41536-021-00169-5



Consumer

_ wants to be
healthy




“Personalized”

“Precision”
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Data deepens the phenotypic, genotypic, multi-omic, molecular, behavioral & environmental understanding



Medication Strarfeqees for T20 Fatients

Monotherapies:
Metformin (Met)

- Insulin

Dual therapies:

B Vet & Su/GIn

B Vet & DPP-4

I Met & Insulin
I su/Gin & Insulin
1 2 ,007 I su/Gin & DPP-4
Type 2 Diabetes I OPP-4 & Insulin

Triple therapies:
Met, Su/GIn, & DPP-4

B Viet, Su/Gin, & Insulin

Patients

- Other Less Frequent

Combinations

1,640 Unique Medication Trajectories
for Treating T2D

| Sulfonylurea / Glinide (Su/Gln)
I OPP-4 Inhibitor (DPP-4)

UCSF Butte Lab, Dr. Atul Butte &
Tom Peterson (2018)
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Patient Needs
New Medication

Ranked List of Medications & Doses Likely
To Be Effective For This Patient
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Type-2 Diabefes o notone dusease

Ranked List of Medications & Doses Likely
To Be Effective For This Patient

Consumer i )E
wants to be “
healthy
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Cant we Ao~ betfer?

“Precision”

“Personalized”

“Can | be empowered”



1 GALLON OF GAS =
31,268 CALORIES

1 GALLON OF GASOLINE =

¥ x 150
PINT OF GUINNESS

@ x5

— x 69
= x 27

PINT OF BEN &
JERRY'S CHUNKY
MONKEY

Cox 297

MEDIUM BANANA

Can’t we Ao- better?

THE AVERAGE AMERICAN DRIVER
USES 1.4 GALLONS OF GAS PER DAY,
ROUGHLY 500 GALLONS PER YEAR.

I
AVERAGE CAR

AVERAGE DAILY CALORIC INTAKE
FOR ADULTS = 2,000

2000 CALORIES = 16% OF ONE
GALLON OF GAS

A PERSON BURNS 4.6
CALORIES PER MINUTE

AT 3 MPH. "
r‘
‘ g
A CAR BURNS 1,125
CALORIES PER
MINUTE AT 60 MPH. &
THE AVERAGE PERSON

PRODUCES .23 POUNDS
OF WASTE PER DAY.

THE AVERAGE CAR
PRODUCES 29.6
POUNDS OF CO, A DAY.

AVERAGE PERSON

FOODS WE GET OUR FUEL FROM

Starbucks Grande Latte with
2% milk (16 oz)

190 Calories

Gan of Coke (12 0z)

155 Calories

Pint of Guinness
210 Calories

Tropicana Pure Premium Orange
Juice (1 cup)

110 Calories

An Entire Outback Bloomin® Onion
2,310 Calaries
A Pint of Ben & Jerry's Chunky Monkey

1.160 Calories

6-0z filet mignon
329 Calaries

Medium banana
105 Calories

SOURCES fightglobalwarming.org: NASA: The New York Times
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36.5% American adults
are obesity

32.5 American adults are
overweight

BMI Chart
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B = (Weight in Kllagrams AHeight in Maters x Haight in Meters])

Frogressron fo- Frecuston

176.00 cm
<69.29 Inches

Predicted Height

72.34 Ko
166.11 1bs

20.07

176.28 cm 80.47 kg
Helght: o5 40 inches WPt 177 40 bs

Actual

BMI: 2589

WEIGHT Ibs

HEIGHT infem [ Undenweight
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Digifal Health thuough the Empowered
Health Conswmer




Q: What will [ die from?

Genitourinary

Respiratory

Circulatory

External Causes

fw'Enﬁncrine

Mervous

Cancer

Infection

@ years old 18




Q: How will [ loxe your healthspan?

180% -

8% -

20%

Ta%

60% Life Expectancy

40% -

Health-Adjusted Life Expectancy

3R

Respiratory

i Healthspan-
i Lifespan Gap

64.0 years 9.2 years

20% -

8%

a%
@ years old 18 20 k] 40

50 60 0 80 50 >108
18



Q. Howcan Adafa be a game changer?

180% -

8% -

20%

Ta%

6%

40% -

3R

20% -

8%

a%
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Goals

AGE J]ﬁ Targets
g C Advisors

Health-Adjusted Life Expectancy

Transfer
Function
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Fhenotype & Genotype
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Sleep & Exercese

Sleep Efficiency No correlation (<)  ActivityB...
Correlation (r): 0.07

100% 1,400 Cal

1,200 Cal

1,000 Cal

800 Cal

549 Cal

400 Cal

70%

200 Cal

60% 0 Cal



Food-Nuwtrition & Metabolce Heali

ol Verizon LTE 7:47 PM 7 77% )

< Nutrition Summary

Continuous Glucose Monitoring

Loma Linda, Chipotle Bowl, with Black Beans

400 H 2 x 1/2 pouch
350 - Calories Summary
300 — Fat (0%) -0.0 L
260 g Daily Report
Net Carbs (72%) -36.0g
— 250 - kcals
E Protein (28%) -18.0g
2 200 Sep 10, 2022
= Macronutrients
Energy 260.0 / 1606.0 kcal 16% Calories Consumed (kcals) A
p Protein 18.0/56.0 g 32%
[
Net Carbs  36.0/130.0¢ 28%
: i ! : : i . : L . . [ | Protein 441 20%
Fat 0.0/65.09 0% 2161
-IE kcal Carbs 1089 50%
i
> o / Fat 631 29%
L Highlighted Targets e
T T T T T T T T T T T
1200 AM 200 AN 4:00 Ak G:00 AM BOD AM 1000 AR 1200 PM 2:00 PR 4:00 Prd 00 P 8:00 Prd 10000 PR
my Fiber 33% Vitamin C 0%
[ |
9 Iron 50% B12 0%
° o Calories Burned (kcals) ~
Calcium 7% Folate 0%
[ |
All Targets Vitamin A 0%
BMR 1780 69%
Exercise 0 0%
2594
keal Imported 0
Activity a4 S
Burned Activity 0 0%

Level



Food-Nuwtrition & Metabolce Heali

Continuous Glucose Monitoring

mg/dL

400 —

350 5

300

250

200

Event

T T T T T T T T T T T
12:00 AM 200 AM 4:00 AM 6:00 AM BODAM 10000 AM 1200 PM 2:00 PM 4:00 Ph 6:00 PM 8:00 PR 1000 PM

No correlation
Correlation (r): 0.07

Sleep Efficiency A4 @ Activity B... A4
100% 1,600 Cal
1,200 Cal
1,000 Cal

800 Cal

| sascal

400 Cal

70% "B

200 Cal

60% ocal

il Verizon LTE 7:47 PM

< Nutrition Summary

7 77% )

Loma Linda, Chipotle Bowl, with Black Beans

2 x1/2 pouch

Calories Summary

kcals
Protein (28%) -18.0g

Macronutrients

Energy 260.0 / 1606.0 kcal
[ |

Protein 18.0/56.0g

[ |

Net Carbs 36.0/130.09g

[ |

Fat 00/65.09

Highlighted Targets

Fiber 33% Vitamin C
- [ |
Iron 50% B12
7% ca—
Calcium 7% Folate
[ |
All Targets Vitamin A 0%

\ Fat (0%) -0.0g
260 Net Carbs (72%) -36.0g

16%

32%

28%

0%

0%

0%

0%

Daily Report

Sep 10, 2022

Calories Consumed (kcals)

Protein 441
2161
kcal Carbs 1089
/ Fat 631
Consumed

Calories Burned (kcals)

BMR 1780
Exercise 0
2594
keal Imported
Activity a4
Burned Activity 0
Level

20%

50%

29%

69%

0%

31%

0%



The Empowered Health Consrmer

Context
Data

Event Streams Event Mining ﬁ@j@@
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Machine Learning
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- Models &
~100 daily data points (today) Recommendations
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