The Future of Personalized
Cardiovascular Medicine A
Practical Reality or a Dream Not

Economical Feasible?

Robert M Califf MD
Vice Chancellor for Health Data Science
Duke University
Advisor, Verily Life Sciences
NY CVS
December 2017

T AMERICAN
{1 § COLLEGE of
¥ CARDIOLOGY




Paul Dudley White

Caring for the average person and the
famous and wealthy

Prevention by developing habits
Diagnostic gadgets (the ECQG)

Keeping orderly records over time

These are contributions worth emulating!
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At the height of his career, White became an
ardent promoter of habits conducive to good
health, including those that improved mental
and physical wellness. Following the
Eisenhower case, White wrote an article on
preventing heart attacks, which appeared on the
front page of The New York Times and other
newspapers. The article was said to have
reached an audience of over 50 million readers.
White presented a philosophy for a healthy way
of life that included three main elements:
optimism, regular physical activity and work.
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We know from our clinical
experience In the practice
of medicine that In
diagnosis, prognosis, and
treatment, the individual
and his background of
heredity are just as
Important, if not more so,
as the disease itself.

Paul Dudley White
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A vigorous five-mile walk will do
more good for an unhappy but
otherwise healthy adult than all
the medicine and psychology in
the world.

| wish we could do something
useful with tobacco, like make
fertilizer out of It.

Paul Dudley White
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Asymptotic Goal

People should have access to clear,
understandable information about the
benefits and risks of medical products,

medical interventions and major
decisions about their health.
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Premise

There is no technological limitation to developing
clear, understandable information about the
benefits and risks of medical products, healthcare
delivery practices and major decisions about
people’s health and to giving them access to it.
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Mortality in the 20th Century

- AMERICAN
7§ COLLEGE of
Wt CARDIOLOGY



Chart1

		1900

		1901

		1902

		1903

		1904

		1905

		1906

		1907

		1908

		1909

		1910

		1911

		1912

		1913

		1914

		1915

		1916

		1917

		1918

		1919

		1920

		1921

		1922

		1923

		1924

		1925

		1926

		1927

		1928

		1929

		1930

		1931

		1932

		1933

		1934

		1935

		1936

		1937

		1938

		1939

		1940

		1941

		1942

		1943

		1944

		1945

		1946

		1947

		1948

		1949

		1950

		1951

		1952

		1953

		1954

		1955

		1956

		1957

		1958

		1959

		1960

		1961

		1962

		1963

		1964

		1965

		1966

		1967

		1968

		1969

		1970

		1971

		1972

		1973

		1974

		1975

		1976

		1977

		1978

		1979

		1980

		1981

		1982

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998



Total

Deaths per 100,000

2375.740714

2328.901523

2170.380975

2238.49266

2353.821291

2277.900783

2256.802485

2343.488598

2158.532857

2111.229182

2175.683065

2106.23482

2072.851058

2070.885597

2016.421752

2037.08949

2124.774911

2135.751105

2449.260284

1939.104035

2014.649691

1826.989527

1908.880316

1990.014268

1893.138668

1919.563684

1991.534034

1849.180361

1973.863083

1936.746933

1811.66853

1764.939183

1761.972032

1719.735319

1754.341308

1726.857192

1819.786159

1745.373079

1635.614363

1633.848343

1648.621406

1566.26169

1511.645882

1569.998381

1493.998295

1453.957085

1407.996044

1408.145262

1379.739466

1340.076091

1329.935561

1309.005548

1283.423352

1274.253938

1209.610144

1224.189974

1225.231214

1246.178013

1232.793708

1208.971795

1228.446968

1187.156317

1212.282447

1234.884159

1198.240122

1199.434262

1201.737329

1171.841593

1196.970993

1167.972938

1127.418832

1115.155618

1117.020476

1103.423733

1058.204936

1006.700963

995.4585032

966.4599912

958.7902609

929.1319868

953.8109639

924.6904003

904.720783

908.3484827

901.6049343

906.2629776

898.2293223

889.9699502

894.6153776

872.0235588

860.7809201

848.9604373

835.5179533

853.7738543

843.302685

840.9525041

825.5380666

810.7936987

800.2584622



Sheet1

				1900		1901		1902		1903		1904		1905		1906		1907		1908		1909		1910		1911		1912		1913		1914		1915		1916		1917		1918		1919		1920		1921		1922		1923		1924		1925		1926		1927		1928		1929		1930		1931		1932		1933		1934		1935		1936		1937		1938		1939		1940		1941		1942		1943		1944		1945		1946		1947		1948		1949		1950		1951		1952		1953		1954		1955		1956		1957		1958		1959		1960		1961		1962		1963		1964		1965		1966		1967		1968		1969		1970		1971		1972		1973		1974		1975		1976		1977		1978		1979		1980		1981		1982		1983		1984		1985		1986		1987		1988		1989		1990		1991		1992		1993		1994		1995		1996		1997		1998

		Total		2375.740714		2328.901523		2170.380975		2238.49266		2353.821291		2277.900783		2256.802485		2343.488598		2158.532857		2111.229182		2175.683065		2106.23482		2072.851058		2070.885597		2016.421752		2037.08949		2124.774911		2135.751105		2449.260284		1939.104035		2014.649691		1826.989527		1908.880316		1990.014268		1893.138668		1919.563684		1991.534034		1849.180361		1973.863083		1936.746933		1811.66853		1764.939183		1761.972032		1719.735319		1754.341308		1726.857192		1819.786159		1745.373079		1635.614363		1633.848343		1648.621406		1566.26169		1511.645882		1569.998381		1493.998295		1453.957085		1407.996044		1408.145262		1379.739466		1340.076091		1329.935561		1309.005548		1283.423352		1274.253938		1209.610144		1224.189974		1225.231214		1246.178013		1232.793708		1208.971795		1228.446968		1187.156317		1212.282447		1234.884159		1198.240122		1199.434262		1201.737329		1171.841593		1196.970993		1167.972938		1127.418832		1115.155618		1117.020476		1103.423733		1058.204936		1006.700963		995.4585032		966.4599912		958.7902609		929.1319868		953.8109639		924.6904003		904.720783		908.3484827		901.6049343		906.2629776		898.2293223		889.9699502		894.6153776		872.0235588		860.7809201		848.9604373		835.5179533		853.7738543		843.302685		840.9525041		825.5380666		810.7936987		800.2584622






All-cause mortality, ages 45-54 for US White non-Hispanics (USW), US Hispanics (USH), and six
comparison countries: France (FRA), Germany (GER), the United Kingdom (UK), Canada (CAN),
Australia (AUS), and Sweden (SWE).
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Presentation Notes
All-cause mortality, ages 45–54 for US White non-Hispanics (USW), US Hispanics (USH), and six comparison countries: France (FRA), Germany (GER), the United Kingdom (UK), Canada (CAN), Australia (AUS), and Sweden (SWE).
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From: Inequalitiesin Life Expectancy Among US Counties, 1980 to 2014Temporal Trends and Key Drivers

JAMA Intern Med. Published online May 08, 2017.d0i:10.1001/jamainternmed.2017.0918

Figure Legend:

Life Expectancy at Birth by County, 2014Countiesin South Dakota and North Dakota had the lowestlife expectancy, and counties
along the lower half of the Mississippi, in eastern Kentucky, and southwestern West Virginia also had very low life expectancy
compared with the rest of the country. Counties in central Colorado had the highestlife expectancies. Jﬂl AMERICAN
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@ The JAMA Network

From: Inequalitiesin Life Expectancy Among US Counties, 1980 to 2014Temporal Trends and Key Drivers

JAMA Intern Med. Published online May 08, 2017.d0i:10.1001/jamainternmed.2017.0918
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Figure Legend:

Changein Life Expectancy at Birth by County, 1980 to 2014Compared with the national average, counties in central Colorado,
Alaska, and along both coasts experienced largerincreases in life expectancy between 1980 and 2014, while some southern
counties in states stretching from Oklahomato WestVirginia saw little, if any, improvementover this same period. -
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From: Inequalitiesin Life Expectancy Among US Counties, 1980 to 2014Temporal Trends and Key Drivers

JAMA Intern Med. Published online May 08, 2017.d0i:10.1001/jamainternmed.2017.0918

Table 1. Variables Included in the Regression Analysis With Summary Statistics and Bivariate Regression Results

Summary Statistics,

Bivariate Regression Results

Variable Mean (SD) [Range] Coefficient (SE) R*
Socioeconomic and race/Ethnicity factors
Population belew the poverty line, % 16.3 (6.4) [3.1-62.0] =0.24 (0.005) 0.47
Median household income, log $ 10.6 (0.2) [9.8-11.6] 6.06 (0.130) 0.41
Graduates, age 225y, %
High scheol 83.7 (7.2) [46.3-98.6] 0.20 (0.004) 0.42
College 19.2 (8.6) [4.2-72.0] 0.15 (0.004) 0.34
Unemployment rate, age =16y, % 9.1(3.2) [2.1-27.4] -0.29 (0.011) 0.18
Black population, % 9.4 (14.7) [0-85.8] -0.07 (0.002) 0.24
American Indian, Native Alaskan, and Native 2.3(7.9) [0-97.2] -0.06 (0.005) 0.04
Hawaiian population, %
Hispanic population, % 8.1(13.1) [0-95.9] 0.02 (0.002) 0.01
Behavioral and metabolic risk factors, %
Obesity prevalence, age 220 y 37.0 (4.3) [18.0-52.0] -0.39 (0.006) 0.54
No leisure-time physical activity prevalence, 27.0(5.2) [11.7-47.2] -0.34 (0.005) 0.62
age 220y
Cigarette smoking prevalence, age =18 y 24.7 (4.1) [7.7-42.1] -0.40 (0.007) 0.54
Hypertension prevalence, age 230 y 39.5 (3.6) [27.9-56.4] -0.49 (0.007) 0.62
Diabetes prevalence, age =20 y 14.0 (2.4) [8.1-25.5] =0.72 (0.011) 0.59
Health care factors
Insured population, age <65 y, % 81.7 (5.7) [57.3-96.7] 0.15 (0.007) 0.14
Quality index 70.1 (11.5) [0-100] 0.10 (0.003) 0.28
Physicians per 1000 population, No. 1.1 (1.0) [0-4.4] 0.53 (0.039) 0.06

Abbreviation: SE, dard error.

Variables Included in the Regression Analysis With Summary Statistics and Bivariate Regression Results
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From: Income Disparitiesin Absolute Cardiovascular Risk and Cardiovascular Risk Factors in the United
States, 1999-2014

JAMA Cardiol.2017;2(7):782-790.d0i:10.1001/jamacardio.2017.1658
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Figure Legend:

Trends in 10-Year Predicted Absolute Cardiovascular Disease (CVD) Risk, Mean Systolic Blood Pressure,and Smoking bylIncome
StrataThere was a statisticallysignificantinteraction between surveyyear and income strata;therefore, individual tests for trends
were conducted for eachlncome group separatelyand between -group dlfferences were assessed ateach survey year. -‘“1 ERICAN
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Data Scientist:

The Sexiest Job of the 21st Century

hen Jonathan Goldman ar-

rived for work in June 2006
at LinkedIn, the business

networking site, the place still
felt like a start-up. The com-
pany had just under 8 million
accounts, and the number was
growing quickly as existing mem-
bers invited their friends and col-
leagues to join. But users weren’t
seeking out connections with the people who were already on the site
at the rate executives had expected. Something was apparently miss-
ing in the social experience. As one LinkedIn manager put it, “It was
like arriving at a conference reception and realizing you don’t know
anyone. So you just stand in the corner sipping your drink—and you
probably leave early.”

Meet the people who

can coax treasure out of
messy, unstructured data.
by Thomas H. Davenport
and D.J. Patil

70 Harvard Business Review October 2012
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2 Project Baseline
WE'VE MAPPED THE WORLD. NOW LET'S MAP HUMAN

HEALTH.

www.projectbaseline.com

H | Duke University
Eerlly ‘ School of Medicine

% AMERICAN
§ COLLEGE of
# CARDIOLOGY



CONTINUOUS MONITORING THROUGH
PASSIVE SENSORS

Study watch App

Investigational w rist-worn sensor for Mobile interface for self-reported
continuous recording of and passive data acquisitions
physiological and environmental

data

Sleep sensor Study hub

Commercially available, placed Safely sends device data to secure,

under mattress to passively monitor
multiple physiologic data
parameters

encrypted Baseline database

2 Project Baseling
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@ The JAMA Network

From: Digital PhenotypingTechnology for a New Science of Behavior

JAMA. Published online September21,2017.d0i:10.1001/jama.2017.11295

Smartphone

! ! -
Phone Kevboard Voice and
sensors interaction specech analysis
Activity Reaction time Prosody
Location Attention Sentiment
Sociality Memory Coherence

-

Digital phenotype
BEechavior
Cognition
Mood

w
Measurement-based patient care
Diagnosis

Monitoring for remission and relapse
Rislc prediction

Figure Legend:

The Process of Digital PhenotypingDigital phenotyping involves collecting sensor, keyboard, and voice and speech data from
smartphones to measure behavior, cognition, and mood.
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DEEP MOLECULAR PROFILING

SAMPLES CORE PLATFORMS : AUTOMATION
SERUM )
WHOLE BLOOD GENOMICS (WGS, DNA arrays)
EPIGENOMICS (Methyl arrays)
PBMCS
PLASMA ,
: IMMUNOPHENOTYPING (CyTOF)
STOOL ; MICROBIOME (165 rRNA) ~
SALIVA i .. 6T B Externalfat clinic site
Bl
il METABOLOMICS : Bl ~house
URINE data per subject B oo
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Learning health care systems

ADJUST
EVALUATE Use evidence to % %

Collect data and influence continual
analyze results to improvement.
show what works
and what doesn't.

In a learning
health care system,
research influences

practice and
IMPLEMENT practice influences INTERNAL AND EXTERNAL SCAN
Apply plan resea rCh- ) Identify problems and potentially
in pilot and innovative solutions.

control settings.

e

Design care and
evaluation based on
evidence generated
here and elsewhere.

Internal

% External : EEEEEIEET‘}
; D o

CARDIOLOGY
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National System Paradigm Shift

( Challenging to find\ Ac'flve Leverage RWE to
Passive right pre/post Surveillance support
il market balance to better regulatory
Surveillance without confidence protect decisions
in post-market data patients throughout TPLC

Current

Embedded

. . Shared system to
Parallel track Inefficient Health Care ¥

inform the entire

to clinical one-off System Ecosystem
practice studies (collect data (patients, clinicians,

providers, payers,

dt:|r|_ng S FDA, Device Firms)

www .fda.gov



PCORNet® embodies a "network of networks"
that harnesses the power of partnerships

Duke
Clinical
Research Harvard

Institute Pllg e
Health
Care
Institute

Genetic
Alliance

«$3» pcornet’
20 13 1

Patient-Powered + Clinical Data + Coordinating  — A national infrastructure
Research Networks Research Networks Center - for people-centered

(PPRNSs) (CDRNSs) clinical research -



Presenter
Presentation Notes
PCORnet is made up of two kinds of individual partner networks—Clinical Data Research Networks (CDRNs) and Patient-Powered Research Networks (PPRNs):

Our 20 PPRNs are operated and governed by patient groups and their partners
PPRNs are motivated to build an ideal network and play an active role in people-centered clinical research. 

CDRNs are networks that originate in healthcare systems, such as hospitals, health plans, or practice-based networks. 
They securely collect health information during the routine course of care. 
Right now, there are 13 CDRNs, which serve millions of Americans across more than 100 health systems.

The PCORnet Coordinating Center leads the Network's data and engagement activities, connects with outside research partners, and supports the PCORnet infrastructure. The Coordinating Center is a partnership between PCORI and the Duke Clinical Research Institute, Genetic Alliance and the Harvard Pilgrim Health Care Institute.



PPRNs

2ABOUT

American BRCA Outcomesand Utilization of
Testing Patient-Powered Research Network

NimemnErcifaeenet (ABOUT Network)
University of South Florida
Voo ARthritispatient Partnership with comparative
k@"’““““"?ﬂ' EffectivenessResearchers (AR-POWER PPRN)
e Global Healthy Living Foundation
CCFA PartnersPatient Powered Research
*X(X CCFA Partners Network

Rare Epilepsy Network

cena
A COPD PPRN
DuchenneConnect

r‘* Health eHeart”

«&5» pcornet’

Crohn's and ColitisFoundation of America

Collaborative Patient-Centered Rare Epilepsy

Network (REN)
Epilepsy Foundation

Community and Patient-Partnered Centers of
Excellence for Behavioral Health
University of CaliforniaLosAngeles

Community-Engaged Networkfor All (CENA)
Genetic Alliance, Inc.

COPD Patient Powered Research Network
COPD Foundation

DuchenneConnect Registry Network
Parent Project Muscular Dystrophy

Health eHeart Alliance
University of California, San Francisco (UCSF)

Q mPrOVECARENOW

mteractlve
‘. .“ autism network

IR THE T COMMISSTY AND RESABCHERT

ImproveCareNow: A Learning Health System for
Children with Crohn's Disease and Ulcerative Colitis
Cincinnati Children'sHospital Medical Center

Interactive Autism Network
Kennedy Krieger Institute

o~
MoodNetwork Mood Patient-Powered Research Network
Massachusetts General Hospital
. Multiple SclerosisPatient-Powered Research
iConquerMS| Network
Accelerated Cure Project for Multiple Sclerosis
3 ) . . :
TR National Alzheimer'sand Dementia Patient and

NEPHCURE

Kidnay Intemational

Somiing Ml « Sombing L

s

CONNeCT

I Patient-Powered Research

a THE
PRIDE
STUDY

V PPRN

Careqiver-Powered Research Network
Mayo Clinic

NephCure Kidney International
Arbor Research Collaborative for Health

Patients, Advocatesand Rheumatology Teams
Network for Research and Service (PARTNERS)
Consortium

Duke University

Phelan-McDermid Syndrome Data Network
Phelan-McDermid Syndrome Foundation

Pl Patient Research Connection: PI-CONNECT
Immune Deficiency Foundation

Population Research in Identity and Disparitiesfor
Equality Patient-Powered Research Network

(PRIDEnet)

University of California San Francisco

VasculitisPatient Powered Research Network
University of Pennsylvania 24



Presenter
Presentation Notes
Here is a list of our 20 Patient-Powered Research Networks (PPRNs). PPRNs are made up of patients and/or caregivers who are motivated to build an ideal network and play an active role in patient-centered comparative effectiveness research.

http://pcornet.org/patient-powered-research-networks/pprn8-university-of-south-florida/
http://pcornet.org/patient-powered-research-networks/pprn4-global-health-living-foundation/
http://pcornet.org/patient-powered-research-networks/pprn3-crohns-and-colitis-foundation-of-america/
http://pcornet.org/patient-powered-research-networks/pprn17-epilepsy-foundation/
http://pcornet.org/patient-powered-research-networks/community-and-patient-partnered-centers-of-excellence-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn18-genetic-alliance-inc/
http://pcornet.org/patient-powered-research-networks/pprn6-copd-foundation/
http://pcornet.org/patient-powered-research-networks/pprn15-parent-project-muscular-dystrophy/
http://pcornet.org/patient-powered-research-networks/pprn1-university-of-california-san-francisco-ucsf/
http://pcornet.org/patient-powered-research-networks/pprn2-cincinnati-childrens-hospital-medical-center/
http://pcornet.org/patient-powered-research-networks/interactive-autism-network-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn9-massachusetts-general-hospital/
http://pcornet.org/patient-powered-research-networks/pprn7-accelerated-cure-project-for-multiple-sclerosis/
http://pcornet.org/patient-powered-research-networks/national-alzheimers-dementia-patient-caregiver-powered-research-network-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn16-arbor-research-collaborative-for-health/
http://pcornet.org/patient-powered-research-networks/pprn10/
http://pcornet.org/patient-powered-research-networks/pprn12-phelan-mcdermid-syndrome-foundation/
http://pcornet.org/patient-powered-research-networks/pprn13-immune-deficiency-foundation/
http://pcornet.org/patient-powered-research-networks/population-research-in-identity-and-disparities-for-equality-patient-powered-research-network-pride-pprn-phase-ii/
http://pcornet.org/patient-powered-research-networks/pprn14-university-of-pennsylvania/

CDRNs

Accelerating Data Value Across a National

ADVANCE CommunityHealth Center Network
(ADVANCE)
Oregon CommunityHealth Information
Network (OCHIN)

X Chicago Area Patient Centered OQutcomes

CAPrCORN

Research Network (CAPriCORN)
The Chicago Community Trust
A Greater Plains Collaborative (GPC)
E PC University of Kansas Medical Center
Ceeater Flans ¢ allshorane
Kaiser Permanente & Strategic Partners
PO L Patient Outcomes Research To Advance

Learning (PORTAL) Network
Kaiser Foundation Research Institute

Research Action for Health Network

(REACHDNet)
Louisiana Public Health Institute (LPHI)

““““““““ ~ Vanderbilt University

&% REACHnet

«&5» pcornet’

PEDSnet

MNew York City Clinical

OneFlorida

§ Chrical Resacech Comostiur

LEASR_ STUDY . TRASLATE . (RSSEMSMATE

LHSNet

www.ihanet.org

pSCANER

PaTH Network
patient empowened reieasch

Data Research Network

National PEDSnet: A Pediatric Learning

Health System
The Children’s Hospital of Philadelphia

New York City Clinical Data Research
Network (NYC-CDRN)
Weill Medical College of Cornell University

OneFlorida Clinical Data Research
Network
University of Florida

Patient-Centered Network of Learning
Health Systems (LHSNet)
Mayo Clinic

Patient-oriented SCAlable National Network
for Effectiveness Research (pSCANNER)
University of California, San Diego (UCSD)

PaTH: Towards a Learning Health System
University of Pittsburgh

Scalable Collaborative Infrastructure for a
Learning Healthcare System (SCILHS)
Harvard University

25
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Presentation Notes
Here is a list of our 13 Clinical Data Research Networks (CDRNs). CDRNs are comprised of many different types of health systems who are partnering to conduct research as a network. Each individual CDRN is building capacity for conducting both randomized trials and observational comparative effectiveness studies using data from their practices and patient populations. These networks involve two or more healthcare systems, and include integrated delivery systems, academic medical centers, and safety net clinics.

With a strong community of patients and caregivers through our PPRNs, as well as health systems through our CDRNs, we have a built a robust network that taps a variety of partnerships and data from multiple sources.


http://pcornet.org/clinical-data-research-networks/cdrn10-oregon-community-health-information-network-ochin/
http://pcornet.org/clinical-data-research-networks/cdrn9-the-chicago-community-trust/
http://pcornet.org/clinical-data-research-networks/cdrn4-university-of-kansas-medical-center-great-plains-collaborative/
http://pcornet.org/clinical-data-research-networks/cdrn5-kaiser-foundation-research-institute/
http://wp.me/P4wpOn-4E
http://pcornet.org/clinical-data-research-networks/cdrn2-vanderbilt-university-mid-south-cdrn/
http://pcornet.org/clinical-data-research-networks/cdrn7-the-childrens-hospital-of-philadelphia/
http://pcornet.org/clinical-data-research-networks/cdrn8-weill-medical-college-of-cornell-university/
http://pcornet.org/clinical-data-research-networks/one-florida-clinical-data-research-network/
http://pcornet.org/clinical-data-research-networks/patient-centered-network-of-learning-health-systems-lhsnet-phase-ii/
http://pcornet.org/clinical-data-research-networks/cdrn3-university-of-california-san-diego-ucsd-pscanner/
http://pcornet.org/clinical-data-research-networks/cdrn11-university-of-pittsburgh/
http://pcornet.org/clinical-data-research-networks/cdrn1-harvard-university-scihls/

Resulting in a national evidence system
with “research readiness”
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Female

PCORnNet represents:

Race i'ﬁ'i'ﬂ' ~122 million patients

"I who have had a medical encounter

e o in the past 5 years S o o 1
Age *some individuals may have visited more than one Network [\ L e
5 Partner and would be counted more than once o

65+

Pool of fm
patients

57,000,000

For observational studies

For clinical trials

122,000,000
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Presentation Notes
Through data available from our partner networks, PCORnet currently has data from approximately 122 million patients who have had a medical encounter in the past 5 years. (Note that some individuals may have visited more than one network and would be counted more than once). Medical encounters can include many different scenarios, such as a visit to a doctor's office or an Emergency Room visit.

We can drill down and take a closer look at how that breaks down…

By sex

By pool of patients for observational studies or clinical trials

By age

And by race



ADAPTABLE
StudyASDem n

Patients with known ASCVD + > 1 “enrichmentTactor”

Patients identified by Clinical Data Research Netw orks (CDRNs) through EHR searches using a
computable phenotype that classifies inclusion/exclusion criteria

y

Patients provided w ith trial information and link to e-consent on aw eb portal;*
Randomized treatment assignment provided directly to patient

ASA 81 mg QD ASA 325mg QD

Hectronic patient follow -up: Every 3 or 6 months
Supplemented w ith searches of EHR/CDM/claims
data

Duration: Enroliment over 24 months;
maximum follow -up of 30 months

Primary endpoint: f Participants  without internet

Composite of all-cause mortality, hospitalization access will be consented and

for MI, or hospitalization for stroke followed via a parallel system
Primary safety endpoint:

Hospitalization for major bleeding
ClinicalTrials.gov: NCT02697916
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Suicide Prevention Outreach Trial summary

Demonstration project of the NIH Healthcare Systems Research
Collaboratory

Pragmatic trial of two outreach interventions to reduce long-term risk of
suicide attempt

Automatically enroll health system patients who report frequent thoughts
of death or self-harm

Randomly assign to continued usual care or to one of two outreach-
based interventions

Examine risk of suicide attempt over 12-18 months after randomization

Planned sample size = 19,500 (6500 per group)

8% KAISER PERMANENTE.



Intervention Research: Pragmatic trial of population-based selective
prevention programs (funded by NIH Collaboratory)

Participants automatically identified
from health system records

Usual Care

h 4

Random
Assignment

DBT Skills
Training

A

QOutreach
and
coaching
over
up to
12 mos

!

Risk Assess/
Care Mgmt

4

Qutreach
and
care mgmt
over
up to
12 mos

!

Suicide attempts identified from health system records

Ongoing at four MHRN sites:
» KP Washington

» HealthPartners

» KP Colorado

» KP Northwest

12,000 enrolled as of 10/1/2017

&% KAISER PERMANENTE.
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Technology advances; people stay the same.
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Image: https://www.pexels.com/photo/woman-in-brown-long-sleeve-shirt-carrying-baby-in-yellow-shirt-60252/


Our Mission:

Make health information
universally accessible
and useful.
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Image: https://stocksnap.io/photo/IVY2VG1MAD


Aviral infection thats sericus for small childeen
but is easily preventabie by a vaccine,

Very rare

G5 LS coses in 2014

A& Prevenitable by vaccine

Treatable by o medical professional
Requires & medical diagnoses

Lab tosts or imaging often required
Spreads easily

Shar-term: resobves within days fo weeks

B e 3 o

Measles symptoms don't appear unlil 10 1o 14
diaygs after expodure, They include cough, rurny

Information structure

Requires a medical diagnosis

Measles symptoms don't appear until 1080 14
days after exposure, They include cough, unay
nase, inflamed eyes, sone throat, fever, and a ned,
batchy skin rash.

People may experience:
Pain areas: in the muscles
Coughe can be dry of severs

Wheole bady: fatigue, fever. loss of appelite, o
malaise

Masal: redness, NN NESE, OF SNEETING
Skim: rashes or red spats

Also comman: eye Irritation, headache, pink eye,
sensitiity to light, Soee thiaal, o swallen lyrmph
nodes

Card Creation

Treatable by a medical professional
There's ne treatment to get rid of an establizhed
e shes infection, bul aver-the-counter fever
rediscers or vitaman A may hedp with sympioms

Prescription

itaemin A

Solf-treatment

Pain reliever: Acetaminophen [Tylenal)

Alsa eammon
WANER vaoCine

Specialists

Primary care provider (PCP): Pravents,
dingnases, and treats diseases,

Infectious disease docton: Treats infections,
including those that are tropical innature,

Padiabriclan: Provides medical care for infants,
childiren, and tesnagers.

Consull & docfor foe medical advice

AMERICAN
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PRODUCT OVERVIEW: What is PHQ-

9@ is a Patient Health Questionnaire, with 9 questions, that is used to measure depression severity

PATIENT HEALTH QUESTIONNAIRE-3

Mare

than Mearly
Crver the kgt 2 weeks, how often have you been bothered Matat | Several | half the | every
by any of the fellowing problens 7 all days days day
1. Limhe interest or pleasure in doing things: 1] 1 2 3
2. Feebng down, depressed, of hopeless Q 1 2 3
3 Trouble faling or staying asleep, or skeeping foo much n] 1 2 3
4. Feehng tined of having litthe enengy i} 1 2 3
5 Poor appetite of owereating 1] 1 2 3
. Feeling bad about yoursell — o 1hal you &ne & failure or a y 1 4

el bl yoursell of your family down

7. Trouble concentrating on things, such as reading the o 1 2 3
NewSpaper of walching lelevision

8. Moang of spiakng 50 slowly that other pedphi could have

noficed? O the opposde — biing 5o hdgety or restiess. thad u] 1 2 3
you have been mowving ansund a il more than usual
. Thaughts that you would be beser off dead of of husing a 1 3 3

yOLFBail in BOME Wiy

Google
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Presentation Notes
PHQ-9 was validated in ~6000 patients prior to clinical adoption. It has now been used in millions of patients in clinical settings. The PHQ-9 has become a standard measurement tool that PCPs use and the new 2017 Medicare reimbursement guidelines will require PHQ-9 for assessment of depression.
Each question has a choice of 4 answers, with a score of 0 to 3, and add up to a total score out of 27
The higher the score, the greater the likelihood and severity of major depression
In clinical trials with 6,000 patients, it was proven to have high validity
A score of 10 or above has a sensitivity of 88% and specificity of 88% for major depression




Google partners with VA, National Alliance on Mental lliness to offer PTSD screenir

By Dave Muoio
December 05,2017
SHARE 42

hen mobile users perform a Google search for PTSD or a related query on their mobil

The effort — a partnership between Google, the Na

Anxiety and flashbacks
triggered by a traumatic event

A disorder in which a person has difficulty recovering after
SAPEAENELING OF WIlNESSINg & terrifying evenl,

=»  Check if you may have PTSD



http://www.mobihealthnews.com/content/dave-muoio

We performavehicular census of 200 cities in the United States using 50 million Google Street
View images.

4 . ; 2y
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1 el . . Lo A =

‘>.
Y
—_—g— 2657 Car Categories
” ¥
—'\-. Make: Missan Make: Ford Make: Honda Make: Honda
s Model: Senira Model: Econoline-Cargo Model: Accord Model: Civic
Year: 2006 war: 2003 Year: 1994 Year: 2004
Body Type: sedan Body Type: van Body Type: sedan Body Type: sedan
Trim: 1.8 s Trim: e-150 Trim: |x Trim: ex
Price: $5.417 Price: $3,778 Price:§3.501 Price:$8.773

Timnit Gebru etal. PNAS doi:10.1073/pnas.1700035114
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Presentation Notes
We perform a vehicular census of 200 cities in the United States using 50 million Google Street View images. In each image, we detect cars with computer vision algorithms based on DPM and count an estimated 22 million cars. We then use CNN to categorize the detected vehicles into one of 2,657 classes of cars. For each type of car, we have metadata such as the make, model, year, body type, and price of the car in 2012. Images courtesy of Google Maps/Google Earth.


Actual and inferred voting patterns.

B I Fecusiican

L Actual Paroant of Voters ‘or CBama in 2000 B Cevccin

L 4 I Los Angales. Cattcmn

Timnit Gebru etal. PNAS doi:10.1073/pnas .1700035114

©2017 by National Academy of Sciences | | g é : 12
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Presentation Notes
Actual and inferred voting patterns. A, i and ii map the actual and predicted percentage of people who voted for Barack Obama in the 2008 presidential election (r = 0.74). iii maps the ratio of detected pickup trucks to sedans in the 165 cities in our test set. As can be seen from the map, the ratio is very low in Democratic cities such as those in the East Coast and high in Republican cities such as those in Texas and Wyoming. (B) Shows actual vs. predicted voter affiliations for various cities in our test set at the precinct level using our full model. Democratic precincts are shown in blue, and Republican precincts are shown in red. Our model correctly classifies Casper, WY as a Republican city and Los Angeles, CA as a Democratic city. We accurately predict that Milwaukee, WI is a Democratic city except for a few Republican precincts in the southern, western, and northeastern borders of the city.
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Data Activation and Testmg Outcomes
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Digital Transformation

Verily

2010

Individual
Productivity

IT Silos

Data on premise, hard to access,
analyze and use

Productivity tools built for
individual, local usage

IT focusing on where it computes

2020 ‘W

Collective

Intelligence

Distributed
Computing

Data stored in cloud, simple to query
Collaborative, cloud based productivity
applications

Machine learning drives deep,
actionable insights

IT changing how it computes
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COLLEGE of
CARDIOLOGY



The Doctor and the Computer

In summary, the Seattle project represents an implementation of
an approachthatillustrateshow doctors and patients can gain
from carefully collected and computerized clinical experience.
Predictions were that many such projects would be flourishing by
1980. The time course has been slower because of the difficulty of
characterizing the complexity of chronicillness rather than
because of problems with computer technology. In the future,
data banks will provide a referencelibrary for each patient with
chronic disease. Proper interpretation and use of computerized
data will depend as much on wise doctors as any other source of
data in the past.

ROBERT M, CALIFF, MD

ROBERT A. ROSATI, MD

Cardiovascular Division, Department of Medicine
Duke University Medical Center

Durham, North Carolina

THE WESTERN JOURNAL OF MEDICINE October 1981
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