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Transtformative “Big Data” Problems in Science
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What is Big Data?
Information with high
volume, high velocity
and/or high variety
that requires new
forms of processing
to allow enhanced
knowledge
generation, decision
making and process
optimization.

ording to Ga r (2001).
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Structured information is
the data in data-bases and
is about 10% of the story.

Big Data is made
of structured and
unstructured
nformation
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90% of the data in the world
today was created within the

Big Data is Only Getting Bigger
last two years
bytes or 40 trillion

It will likely reach “40,000
gigabytes by 2020 n

t ears. i
§ ] I I :
exa i f
Terabytes
--.-.l > — ofnewyatai

Million
IS
2005 2006 2007 2008 2009 2010 2011 2012 2020 created every day

Companies are Spending Big o
In 2015 548 2.8 52.88

2o W90 Uy

Annual

Growth
e 22% 26% 22%

Why?

The companies that use analytlcs best are..
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Example: Retail

Capturing Store Insights for Timely Engagement

Gesture Continuous Channel

Recognition Customer Interaction
Chokepoint / Integrated .
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Retdilers get results from ecarly back-to-school push

This summer, retailers began back-to-school promotions earlier than ever. Their efforts drove strong back-to-school spending
in July, shows IBM's latest Big Data-based retail forecast.* Children's/juniors/other clothing, footwear and beauty are all
projected to grow in July, slow somewhat in August, then post stronger growth in September.

Children's, juniors and other clothing I‘ﬁi@ ear

12.4% 12.3%
7.5%
2 50/ 6-7°/° 5.4°/° G
48%
e -1.12%
July August  September July August September July August September

*Compares year-over-year

Riding lawn mower
owner phenotype
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_Analytics

Call to collect info about transaction — within
v 30 seconds

Questions:

* Do you have your card? yes
* Are you in Ireland buying gas at....? yes
» « Would you like to keep your card active? yes




Using data beyond its intended purpose:
identification of US special forces

* Fitness tracking app
Strava gives away
location of secret US

army bases

 Data about exercise
routes shared online by
soldiers can be used to
pinpoint overseas
facilities




The promise of big health data: To improve health, prevent and
treat disease by empowering providers, patients and health
systems with better access to and use of health information.

) Intuition-based Evidence-based .. ..
Actions .. .. Precision-Medicine
Medicine Medicine




Community
Health Primary Diagnostic Patients /
Workers Healthcare Labs Hospitals Pharmacies Consumers

Big Health Data -

N 4
Eﬁ Electronic Health Record
3 o 9

Patient Provider Public Health /
Index Index Regional / National
Systems
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Big Omics

Genotype

- Metabolomics

- Proteomics

-Genomics
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Precision Medicine

A brief history of data science
Big data analytics in an integrated health care system:
* Discovery
* Observational Epidemiology, Trials
* Quality Improvement
* Building mega cohorts for research and clinical care
(MVP)
Challenges in using big data (Data challenges, Al, etc.)
The future



Evolution of Data in Understanding
Disease Relationships

* Descriptive phase

* Pre-analytic phase:
* Cases, Early interventions,

 Analytic phase A Q€ /i
* Case-control, Cohort stud ,gs\ RCLSV /J a%
e Super An il 2 it
* Scalablgmm i A
* Big hea N L@E BRITISH
* Super c S O N

* Mega-c



Which industry first
figured out that
smoking took years off
your life?

Cigarette consumption & lung cancer deaths in the United States

Cigarettes consumed per capita = Lung cancer deaths per 100,000 people =
4,500 - - 70
- 60

3,500 -
- 50
2,500 - - 40
- 30

1,500 -
- 20
- 10
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o 0

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010



Building a population data center in a large,
integrated health system



Veterans Health Administration (VHA)

The Largest Integrated Healthcare Network in the Country
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VA Facilities

187 - VA Medical Center
© 562 - Primary Care CBOC
© 187 - Multi-Specialty CBOC

VHA Points of Care (1,748)

* Integrated Healthcare Networks: 21
*  Major Medical Centers: 152

*  Qutpatient Clinics: 990

* Vet Centers: 370

*  Domicillaries: 102

*  Community Living Centers: 134

Patient Population

* Enrollees: 8.8M

e Active Patients: 6M

* All Time Patients: 22M

*  FY15 Outpatient Visits: 84M

*  FY15 Inpatient Admissions: 703K
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Governance Board

* Strategy
* Policy

VA Analytic Ecosystem (2015)

Common Data ¢ Common Infrastructure ¢ Common Tools ¢ Common Security

* Priorities
* Requirements

REGION 1

REGION 2

REGION 3

CDW System Facts:
- Source system:
- VISTA: 130

Other Major
Systems: 7

Data facts:

Domains of
information: 68
Rows of data: 2+
Trillion "
Columns of data:
22,000+

- Tables of data:

840+
- Active Users: 30,000/Month
- Vibrant user community
- Active governance process

Data quality program

(@

By

Enterprise, . _

|\t;

REGION 4

CDW Sample Data Facts:
- Outpatient encounters: 2.4 billion

« Clinical orders: 4.5 billion

Unique Veterans: 22 million R

Inpatient admissions: 17 million

gl

CDW Analytic Encla
"=« GP: General Purpose
* Bl: Business Intelligence
* AN: Analytics and

Lab tests: 7.7 billion
Pharmacy fills: 2.2 billion

Radiology procedures: 202 milligg,ctures
— Vital signs: 3.3 billion

-« Text notes: 3.2 billion

CDW Analytic Capabilities: Informatics )
« Primary/Secondary/Data Mart * RD: Health Services R&D
(VINCI)

« Data Standardization

* Metadata Services

* Business Intelligence Reporting &
Dashboards Tools

* Geospatial Mapping Tools and Images
* SAS/Grid High Performance Compute
Grid

* Natural Language Processing Engines
* Hadoop Cluster

* FR — Field Reporting

The EHR data available
in the CDW and other
data sources is among
the best in the world.

Patients: 22 M

Lab Results Clinical Orders Immunizations Appointments
7.7B || 4.5B || 71M || 1.4B
Pharmacy Fills Clinical Notes Health Factors Encounters
2.2B || 3.2B || 2.2B || 2.4B
Radiology Proc Vital Signs Consults Admissions
202M || 3.3B ||315M | 17M

Domains: 15/68

Oncology

1.3M

Surgeries

14M




CFE P LT N

= MAVERIC
MASSACHUSETTS VETERANS e e L M e e
EPIDEMIOLOGY RESEARCH AND I e : b :
Pre b W e s i A LS A crever 0 prasnace

INFORMATION CENTER (MAVERIC) -
funded in 1997 with the mission

"To enhance health care delivery in the VA

system by promoting the conduct of VA

based population research relevant to the

needs of veterans and to facilitote the

transfer of vital epidemiologic infermation

to VHA providers ond administrators”,
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MAVERIC’s History
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MAVERIC Components

* Epidemiology research center
* Trial coordinating center
* National biorepository

* National Quality Improvement initiatives

* Million Veteran Program (MVP)

* Phenomics research center and CIPHER

* Computing: Informatics cores / DOE collaboration
* Advanced analytics core

* Training programs



Epidemiology and Prevention

Cardiovascular Benefit of Magnitude of Low-Density
Lipoprotein Cholesterol Reduction

A Comparison of Subgroups by Age

Catherine R. Rahilly-Tiemney, MD, MPH; Elizabeth V. Lawler, MPH, 5cD;

Richard E. Scranton, MD., MPH; J. Michael Gaziano, MD, MPH

Table 4 Unadjusted and Multivariste-Adjested* HRs (05% CI) for Each Category of LDL-C
Reduction, by Age Quartile

Category of LOL-C AedecSon =Bi1y Fi1i0B83y 93 %0 TE3y =753 §
smal: 10-40 my'd
Uradjstad 067 0.76-100) OE005S-07Y 0J7(0BE-080) 072 ([0.E1-0B5)
MuRNarate susied 073 0B4-054) OET{5S-07H 070 0B0-0BY 054 [.54-0TE)
Moderate: 40-70 mgid
Uradjstad 065 68-079) O5T{0AS-0BT) 0B6EEOTY) 073 [B0-0BT)
050 D43-058) O4G[A7-067) 046030058 053 [D.44-054)

“peusted 107 g8, QEnder, curment SmOking StELE, body Mass 02, Statin e, nonstatn Choiestero-modiying
therapy use, Pypertension, cerebrvascular disease, thyrold disease, and remal disease.

Circulation 2009; 120



Among 326,981 US veterans =75 without ASCVD, statin
therapy was significantly associated with a lower risk of

mortality.

Table 2. Association Between Statin Use, All-Cause Mortality, and Major Cardiovascular Events in 326 981 US Veterans 75 Years and Older Free
of Atherosclerotic Cardiovascular Disease at Baseline, After Propensity Score Overlap Weighting

Weighted rate/1000 person-years Weighted incidence rate

Statin user Statin nonuser difference/1000 person-years

Outcome (N=57178) (N = 269803) (95% CI)? HR (95% CI) P value

Primary outcomes

All-cause mortality (n = 206 902) 78.7 98.2 -19.45 (-20.38 to -18.52) 0.75(0.741t00.76) <.001

AILCV death (n = 53 296) 22.6 25.7 =3.09 (-3.63 to-2.55) 0.80(0.78 to 0.81) <.001

Secondary outcomes

ASCVD composite (n = 123 379)° 66.3 70.4 -4.05 (-5.09t0-3.02) 0.92(0.91t00.94) <.001

Myocardial infarction (n = 24 951) 13.2 12.6 0.56(0.13t00.98) 0.99(0.97t01.03) 94

Ischemic stroke (n = 35 630) 184 18.2 0.25(-0.26t00.76) 0.98(0.96t01.01) .20

CABG surgery/PCl (n = 74 362) 35.2 39.2 -3.38(-4.12to-2.64) 0.89(0.88100.91) <.001
Abbreviations: ASCVD, atherosclerotic cardiovascular disease; CABG, coronary b ASCVD composite: time to first Ml or ischemic stroke or CABG/PCI. There were
artery bypass graft; CV, cardiovascular; HR, hazard ratio; PCl, percutaneous fewer composite ASCVD events compared with total individual events, as
coronary intervention. participants were censored at first event of interest.

# Weighted incidence rate difference comparing statin users to nonusers after
overlap weighting was applied.

Orkaby AR ... Gaziano JM ... et al. JAMA 2020.



Developing a VA CVD Risk Calculator in the VA Health Care System

Table 3. Harrell C Statistics for Composite ASCVD Events

C statistic (SD)

Men Women
Model White Black White Black
Overall cohort of 1 672 336 veterans
ASCVD events, No. 54550 10575 1154 326
No. at risk 1314938 260225 69 055 28118
Model 1, 2013 PCE 0.66 (0.004) 0.72(0.007) 0.78(0.020) 0.79(0.036)
Model 2, 2013 PCE with cohort-derived B 0.67 (0.004) 0.72(0.007) 0.80(0.018) 0.80(0.030)
Model 3, 2013 PCE with cohort-derived B 0.67 (0.004) 0.72(0.007) 0.80(0.018) 0.80(0.029)
and statin therapy
Subset aged 40-79 y with 1415 057 veterans
ASCVD events, No. 48 169 9609 847 285
No. at risk 1136161 218463 44 399 16034
Model 1, 2013 PCE 0.63(0.004) 0.68(0.008) 0.72(0.022) 0.72(0.045)
Model 2, 2013 PCE with cohort-derived B 0.64 (0.004) 0.68(0.008) 0.73(0.023) 0.73(0.038)
Model 3, 2013 PCE with cohort-derived B 0.64 (0.004) 0.68(0.008) 0.73(0.023) 0.73(0.036)

and statin therapy

JAMA Netw Open. 2020;3(7):€208236. doi:10.1001/jamanetworkopen.2020.8236

Developed at VA specific
risk equation for
prediction of intermediate
and long-term CVD risk
using EHR data.

This enables automated
estimation of CVD risk in
real time using EHR data
for use in clinical practice.

Abbreviations: ASCVD, atherosclerotic cardiovascular
disease; PCE, Pooled Cohort Equation.



Quality Improvement in VA
VALOR-QI Vision

Improve clinical processes for ASCVD
management through a Learning
Healthcare System model of quality
improvement for the management of
dyslipidemia among Veterans with high-risk
ASCVD.

Clinical Objectives for the Overall VALOR-QI
Program:
v' To increase the percentage of Veterans

achieving the LDL-C target to over 30%

v To demonstrate a meaningful change in LDL-
C from baseline (i.e., 10% drop) in Veterans
with ASCVD currently not at target LDL-C

e

O

Site-Level
Health
Coaches (75)

American
Heart
Association.

VEZE, N\
i\ VA Defining

¥ neaurn | EXCELLENCE

CARE | in the 2Ist Century Site-Level

Clinical
Champions

VA Boston (62)

Coordinating
Center

Site-Level
Provider
Network (551)

AHA Quality
Improvement
Consultants

VALOR-QI
Organization
(50 VA sites)

To Note: Lipid management guidelines within the VA system differ from the 2018

ACC/AHA cholesterol guidelines
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Research Article

The Burden of Frailty Among U.S. Veterans and Its
Association With Mortality, 2002—2012

Arela R. Orkaby. MD, MPH,.2® Lisa MNussbhawum, MA, PMBA.T Yuk-Lam Ho, MPH.=
Dawvid Gagmnon, MDD, PhiD. =% Lien OQuach, PhD. 2= Rachel Ward, MPH. PhD. 2 Rachel Quaden.
MAE Enzo Yaksic, BS.2 Kelly Hamimngton, PhD2=5 Julie M. Paik. MD,. MMPH,. MSc ™7
Dae H. Kimtm, MD, MIPH, ScD.®=® Peter W. Wilsom, MDD 2@%2m.132 ] Michaesl Gaziamno, MDD,
MPH.Z= Luc Djousse MD, ScD. == Kelly Cho, PhD,*== gamnd Jane A, Driver, MD, MPH*-223

Tabla 4. TweherYears” Median Survival Time Aocording 1o Fl Lewel for LUS. Visterans of age at least 65 Years

Relative Risk of Death

Non-Frall
Pre-Frai
Midly Frail

Moderately Frai
Severely Frai

O.0 O:5E 0.2 o.3

o.4 0.5 o0.6

Frailty Index

20013 Median Sarvival Tame (years)

Men Women

Age Aget Aget Age! Age! Age!
Frailty Scam 6574 75 B4 =B85 E5-74 Ti 84 K5
Hsz01 13.0 10.4 64 192 1.5 74
»0.1 o 502 12.4 B.7 57 15.1 105 £S5
w02 to <03 8.5 7.0 4.8 120 BE 56
»01.3 o 504 6.8 54 1.8 g5 7.0 4.5
Ha»04 4.6 18 1.8 &0 5.1 3.7
All FI 129 B0 49 15.6 9.5 5.7

Mote- FI = Frailty Index.
"From Kaplas—Meier ssimates.
"From gamma modd becans: median had not been achieved by the end of the smdy.



Developing a HF Risk Prediction Calculator
(HF, HFrEF, HFpEF)

Demographic Information Your HFEF risk is 14.44%

Your HFrEF risk is 4.61%
Height (inches) Weight (powunds)

o] fee_]

az

Medical History

Are you currently on

Blood Pressure and Labs

Serum Creatinine

Bl

Funded by VA Oftce of Research & Development {CX0D01025

Liam Gaziano, et al., ESC Heart Fail. 2021 Dec;8(6):4893-4903.



First Hypertension Treatment Trial: Reduced Mortality
and Morbidity in the VA Cooperative Study (CSP) - 1970

(@)
o

Control - Placebo

(&)
(@)

D
o

VA Cooperative

Y

N
o

Studies Proaram Active Treatment Groups -

Diuretic / hydralazine

Estimated Cumulative
Incidence of All Morbid Events (%)
- w
o o

o

0 1 2 3 4 5
Years

Veterans Administration Cooperative Study Group on antihypertensive agents JAMA
1970;213(7):1143-1152.



Boston CSP Tria
raditional and
trials.

VA Diuretic Comparison Trial

Patient and
Providers

Center:

Patient and provider
engaged to participate

Aggregate EHR
data

A

Ongoing clinical
care

DCP eligibility
assessed

Eligible patient
identified

oragmatic

Usual care activities

The NEW ENGLAND JOURNAL of MEDICINE

“ RESEARCH SUMMARY ||

Chlorthalidone vs. Hydrochlorothiazide for Hypertension—
Cardiovascular Events
Ishani Aetal. DOI: 10.1056/NEJMoa2212270

CLINICAL PROBLEM

Thiazide diuretics are first-line treatments for hypertension.
Guidelines have preferentially recommended chlorthalidone,
although Medicare data suggest that prescriptions for hydro-
chlorothiazide far exceed those for chlorthalidone. Whether
chlorthalidone is superior to hydrochlorothiazide for pre-
venting major adverse cardiovascular events is unclear.

CLINICAL TRIAL

Design: A multicenter, pragmatic, open-label, randomized
trial assessed the efficacy and safety of chlorthalidone as
compared with hydrochlorothiazide in U.S. veterans with
hypertension.

Intervention: 13,523 adults 265 years of age (97% men) with
a most recent systolic blood pressure of 2120 mm Hg and
an active prescription for hydrochlorothiazide (25 or 50 mg
per day) were assigned to continue that treatment or switch
to chlorthalidone (12.5 or 25 mg per day). The primary out-
come was a composite of nonfatal cardiovascular events
(myocardial infarction, stroke, heart failure hospitalization,
or urgent coronary revascularization for unstable angina) or
non-cancer-related death.

RESULTS

Efficacy: During a median follow-up of 2.4 years, the inci-
dence of primary-outcome events did not differ significantly
between the chlorthalidone and hydrochlorothiazide groups.

Safety: The incidence of hospitalization for any cause did
not differ between the groups. Hypokalemia was more
common in the chlorthalidone group than in the hydro-
chlorothiazide group.

LIMITATIONS AND REMAINING QUESTIONS

= More patients assigned to receive chlorthalidone
switched back to hydrochlorothiazide, as compared with
patients assigned to continue treatment with hydrochlo-
rothiazide switching over to chlorthalidone — possibly
owing to the open-label nature of the trial.

Only 5% of participants were receiving a daily 50-mg dose
of hydrochlorothiazide at baseline; thus, the trial primarily
compared hydrochlorothiazide at a daily dose of 25 mg
with chlorthalidone at a daily dose of 12.5 mg, and the re-
sults should not be extrapolated to other dosages.

Links: Full Article | NEJM Quick Take | Editorial

Percentage of Patients

Percentage of Patients

Chlorthalidone

50 mg 25mg 125 mg 25mg

Nonfatal Adverse Cardiovascular Events
and Non-Cancer-Related Death
Median Follow-up, 2.4 Yr
HR, 1.04 (95% Cl, 0.94-1.16); P=0.45

100+
30,
25 l
20
. l 10.4
10 ’ 10.0 3
[
Hydrochlorothiazide Chlorthalidone
Safety Events
Hospitalization for Any Cause Hypokalemia
P-0.98 P<0.001
1004
304 27.0 27.0
254
204
154
101
5] 44 6.0
ol mun

Hydrochloro- Chlorthalidone Hydrochloro- Chlorthalidone
thiazide thiazide

CONCLUSIONS

In a large pragmatic trial among U.S. veterans with
hypertension, patients who received chorthalidone did

not have a lower occurrence of nonfatal cardiovascular
events or non—cancer-related death than those who
received hydrochlorothiazide.

Copyright © 2022 Massachusetts Medical Socsety
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Ad Va n C e d A n a | yt | C S U S I n g E H R D a t a Comparative Eﬁ’ectivenes?no{J le\l'{llfezl:i sand mRNA-1273 Vaccines

Dickerman BA et al. DOI: 10.1056/NEJMoa2115463

24-Week Risk of Covid-19 Outcomes

LINICAL PROBLEM
bt st Period marked by alpha-variant predominance

Both mRNA-based Covid-19 vaccines — BNT162b2 (Pfizer— 6.0 5.75
BioNTech) and mRNA-1273 (Moderna) — are highly ef- I BNT162b2

Causal inference modeling / Target &t

Events per 1000 Persons
bS

: : . STUDY DESIGN
20
I I I u a | O n r | a . e a = O = e a Electronic health records from the Veterans Affairs (VA) 1.57 133
health system were used to compare the effectiveness of 1.0
the two mRNA vaccines among U.S. veterans without 2 oz

M M previously documented SARS-CoV-2 infection. A total 00 Documented Symptomatic _ Hospitalization icu Death

C O l I ' p a r I S O n O a C C I n e S of 219,842 veterans who received their first dose of SARMaY2 Covid-19 Admission
BNT162b2 between January and mid-May 2021 — during
a period marked by B.1.1.7 (alpha)-variant predominance Symptomatic Covid-19

— were matched by risk factors to 219,842 who received 100.00
mRNA-1273. Outcomes included documented SARS-CoV-2 = 020
infection, symptomatic Covid-19, hospital admission for - BNT162b2
Covid-19, intensive care unit (ICU) admission for Covid-19, £ 0.15
and death from Covid-19. A separate analysis involved E
. . . . . T inated bet ly and mid-Septemb: ® = i
Cumulative incidence curves for the study outcomes in each vaccine sz)flm';irv;cg‘""::criode::f;cé“gyagl_g'n Aty vz L oW cememmmocommos
group during the period marked by alpha-variant predominance. predominance. 2 . MANA-1273
5 o

A Documented SARS-CoV-2 Infection B Symptomatic Covid-19 RESULTS 0 14 28 42 56 70 84 98 112 126 140 154 168
.. 1000 _f10000 During 24 weeks of follow-up in the alpha-predominant
% Z; — % 020 BNTI62b2 period, risks of all outcomes were low with both vaccines
3 o £ o but were somewhat higher w!(h BNTI()ZbZ than w_lrh 3 Hospitalization for Covid-19
2 Gl R 2 — mRNA-1273 for SARS-CoV-2 infection, symptomatic 100.00
£ o3 e mRNA-1273 £ % e TS ) Covid-19, hospital admission, and ICU admission. During = 0]
7 o0z 3 oos{ /£ E Death from Covid-19 the delta-predominant period, the risk of SARS-CoV-2 in- --
S q 5 . . . S
S :’ S 10000y, fection over 12 weeks of follow-up was also slightly high- 5 oxs BNT162b2
70 14 28 42 S5 70 84 98 112 126 140 154 168 : T4 28 42 56 70 84 98 112 126 140 154 168 % 0100 er with BNT162b2 than with mRNA-1273. z )
Days Days _§ 0075 )
3 £ oa0
C Hospitalization for Covid-19 D ICU Admission for Covid-19 T:a 0.050 = G
Thoor. oy Z LIMITATIONS AND REMAINING QUESTIONS 3 e TSNS
g g g oo BNT162b2 5 005 O At 5
% 0209 % 0.1009 5  mRNA1273 = The vaccine groups had similar demographic character- v “5 rRNAI2Z
$ BNT162b2 H 04 T T T T T TTT T T T T T T T isti i i i i i
£ oy £ oors+ A e SRR L e P PR istics and medical h!slorles. b\'u potential confounding 0.00
= £ BNT162b2 inherent to observational studies cannot be ruled out. 0 14 28 42 S6 70 84 98 112 126 140 154 168
2 o010 e 0050 Days
2 oo e RNMm 2 oos = = Outcomes could have been misclassified if veterans
. — mRNALZ73 | B 0O ST _
S ol 3 S ; GRS mRNA1273 sought care outside the VA health system. CONCLUSIONS
014328 e Ry 0 D“ 112126700111 L D“ 212 16 M0 eiss = The study population primarily included men older Risks of symptomatic Covid-19 and hospitalization for
ays ays R BT 5
o 4 than 50 years, limiting the generalizability of the Covid-19, among other outcomes, were low among U.S.
¢ MILLION findings. veterans after receipt of either mRNA-based vaccine,
w Hao although risks were somewhat higher with BNT162b2

than with mRNA-1273.

Links: Full Article | NEJM Quick Take | Editorial
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MVP’s Journey

2009 Planning meeting
2011 First veteran enrolled
2014 MVP reaches 250,000
2016 MVP reaches 500,000
2018 First results published
2019 MVP reaches 750,000
2023 MVP reaches 1 million
20?? MVP hits 2 million




VA Population

21 Million

Veterans

9-10 Million
VHA Enrollees

Most Are Eligible for MVP

MVP Sites (5M)

} [ Non-MVP Sites (3M) ]

LvH

34



Million Veteran Program (MVP)

* Goal: Enroll up to one million
users of the VHA into an
observational mega-cohort

- Collect health and lifestyle
information

- Blood collection for storage in
biorepository

- Access to electronic medical record

o Ability to recontact participants
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MVP Recruitment and Enrollment

* Invitational Mailing
— Invitation letter, Baseline Survey, MVP Brochure

* Appointment Mailing
— Appointment letter, Informed consent language

* Study visit procedures
— Informed consent/HIPAA, Blood collection

* Thank-you Mailing
— Thank-you letter, Lifestyle Survey <




Building the VA
National
Biorepository

Packing Slip

Shipping Box

Primary Container
(Blood tubes)

Secondary Container
(with absorbent)




VA Central Blorep031tory
Processing .
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VA Central Biorepository:
Storage




MVP Monthly Enrollment Across Years
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MVP Enrollment by FY
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MVP Online For Expanded Enrollment
= I

V - -
. A
® *

l —/

SIGN IN COMPLETE SCHEDULE FILL OUT

using the same the consent process and an MVP visit to provide a surveys about health

credentials as other VA allow access to health blood sample. and lifestyle.

partners (such as My records.

HealtheVet or eBenefits).

mvp.va.gov

Launched 09/19
6,500 Enrolled Online




Biospecimen Expansion:
What are we doing in terms of biospecimens expansion?

[l Pre-cOVID

m Saliva; DNA [ covip

— Tasso SST

Mitra

Mobile
ohlebotom

Strategies tested




MVP Site Stats

Current

e 147 total
* 68 main sites
e 79 satellite sites

e 279 MVP site staff
* 106 LSIs
* 173 research staf
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e 228 total
* 85 main sites
* 143 satellite sites

e 932 MVP site staff
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e 751 research staff

- ¢ MILLION
VETERAN
PROGRAM







Hitting a Million: Nov 8, 2023 at 3:42 pm
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MVP: Current Status
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MVP Enrollment Map

Enrollees (N)
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Who’s in MVP?

Key health and demographic stats
Balow are salected statistics from 2 recant reviaw of the Camograptc miltary. and health charactaristics of Vetarans

enrolled in VA's lanamark Milllon Ysterao Frogmm, which has bocome one of the world's largest databasas of heailth
and genomic Information. The researchers concleded that the demographic make-up of the MVP cohort—which has
naarty 700,00 Veteans enrolied to date—Is similar to that of VA patients on the whola

90.4% male g

averageage 61.9 K.

White, 19% Black, 6.5% Hispanic = - J |

R VL) %

women depression (47.5%) Jo

ﬁ

PTSD 18.3% of men, 26% of women Q

34.2% of men, 20% of women Q

“Easire Stacetraton Jod 2oy ek of Soche rues g Sor 2 e S8obaok cotort o L seieraen 207125107 owrrad of Aaity
mnmmu umummwmm-mvm“
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MILLION Diversifying the COhOI‘t

VETERAN

" Beyond a Million

Stacey Whitbourne, Director, MVP Cohort Management
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MVP 100K Re-Contact

* Invitation Priorities:
» Implement re-contact for additional research process o
« Sample: more than 5 years since enrollment Time in MVP
- Mailings/emails with invitation to participate Baseline data
 Follow-up phone calls Diversity

Exceptional Age

» Engage existing MVP sites/staff for re-contact visit
« Additional consent
 Blood collection
« Update and new self-report data / New data: cognition, military exposure, etc.

* Blood Specimen
 Standard EDTA tube/biorepository processing and PAXgene
* Processing of other types of specimens as needed

* Timeline
« Begin pilot efforts in late 2023

« 33K per year Ww%gn

PROGRAM



