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RpR R F S 2 igf3naz- T B gRes S5 2847
REIY s - Lo a PR AL EES FER R AR 106 £ aF L g4
A AP 5 15018 A e RV FH 45 3 65 et e ¥ (BRI AT §
B G R T E o B R s BRI  SRRESC hE 2 E &
BRI Rop LT £ H5EF 5 884% L L A AT I LA wBAE
B RERFIRELARSLOREEF LFRAPEE

FI P A TR s Ak B4 Pﬁrmmx FToAEFUNER Ha A
(Tennessee) 3@ f (Nashville) =4 #+ F¥Er (Vanderbilt University
Medical Center ) » 2 # %3+ k ( Department of Biostatistics ) m%lﬁfff#x(Professor
Yu Shyr) #% » xd B2 2o pAAEE fe FHDRRE SR EZEFF T DL £
A0 FFd 0 EARA Y B SE AR o B R e BRI S R AR M

EeFhafaggrmy ok fms o

=3
J

B A
FHRFEPDPEETASNF LG fFAPNR LR E P ERB IR E
o AR L AR B AR A S o Tl AR AR Y 0 0 TR
P FY Flcie 4 F g (biostatistics ) ek £ R Is R H EEF S -
- FF 4 4o
- K5
BT AR LY > (XE & - A I & Hd A g ks drdedy s (4
=~ #¥5 (bigdata) 2 A FIF4E (genedatabase) B &2 * > 7 & F PFlie
R LT AP E R 8 (computer science ) (hE & ik & B 4o o
Flgt ARk - R4 fjﬁi%“i*? Mcd fo gt enB Y o
PRI IR %;éf] %~ %~ ~ Professor William D. Dupont ~ Dr. Qu Liu ~ Dr.
Thomas Stewart 22 Dr. Fei Ye o #23kp 2 e 324 3@ A s @R E @4 %8

v (Odds Ratio) 2 4p %tk *& (Relative Risk) ~ + = # %_ (Chi-Squared Test) -



Wzt~ t ¥ % (independent Student’s t-test) - & * # 4 #7 (non-parametric
tests) ~ 3% 4 7 (survival analysis) ~ @ 5 22 4 ~ st b A AT (simple and
multiple linear regression) ~ fj ¥ ¢ % ~ & & 7~ 47 (simple and multiple
logistic regression ) ~ ¥ % #& 4 7 (univariate analysis ) ~ 2 % % #c ~ {7
( multivariate analysis ) -

@ Bl FAr et > AF Y 1) STATA & SPSS kg e * > 4~ 47~ #icdy 2
L ELEZ RN S SRR S S e pRE L ST FRARTK
Heofd PURERAL > F A RBEGEERAFLEYRF o B SondeT !

Primary Instructors:
3% 2 - Stata/SE 12.1 - [Results]
Yu Shyr, Ph.D.
Fil: | Edit Dats Grophics Sttistis User Window Help Harold L. Moses Chair in Cancer Research
3| ogen. Calo - ¢ Professor and Chairman, Department of Biostatistics
T e ) Director, Vanderbilt Center for Quantitative Sciences
= x Director, Vanderbilt Technologies for Advanced Genomics Analysis and Research Design
Professor of Biomedical Informatics, Health Policy, and Cancer Biology
B 7 /7 7 Vanderbilt University Medical Center
Yiew.. T A S A B S | 576 Preston Research Building Assistant: Jill Shell
Do... Statistics/Data Analysis 2525 West End Ave, Ste. 1100 Work: (615) 936-6760
B, Wodk (619 556 2573/l (15) 25-098 Email: jillanne k.shell@vumc.or
. Special Edition ork: - ell: =
Change Working Directory... Email: yushyr@vumc.org
Log ' SCHEDULE
Import » Excel spreadsheet (*ds; % dex) Toctuwrs | Date [ Instructor Topic Due Dates
Export » Tost it ersatsd by sprealibast Thurs, /22 | Shyr | Chapter 1 What s Biostatistcs?
2| Tues,8/27 | Shyr | Chapter 2 Introduction to Biostatistics
(= Print > Text data in fived format 3 Thurs, 8/29 | Shyr | Chapter 3: Graphical Display of Data HWT
Evample Datssets.. Tesct data in fived format with a dictionary 3 Tues,5/3 | Shyr | Chapter 4: Experimental Design, Sample Size Estimation and Power Analysis
S| Thurs,8/5 | Shyr | Chapter5: Probability Concept and Screening W2
Recent Datassts » Unformatted. text data % Tues,5/10 | Shyr | Review Lecture
Exit SAS XPORT
Haver - & 1 o “ ‘:
ODEC data source 1 Z’ Ié]
XML data.
Job in breast cancer panems Family history c Pregnancy
Young Young Young
/. s 2 -
Bl- ~STATA## 2 € * /i w o
17%
—Housekeeper S Labor BN Ofce worker 88 No family history preg Pi
= oy Enginoor M Nurso Othor reatives = More than P3
D Preoperative clinical tumor s(agmg E  Preoperative clnical nodal s(agmg F Preoperative TNM staging
Statistical Modeling for o] i Youd od
Biomedical Researchers b o s o %
A simple Introduction to the Analysis
of Complex Data
Pathological stage worse S Consisency Pathologica sage worse S Consistency Pathological stage worse B Consisency
= Ciical stage worse. = Gilnica stage worse = Giical stage worse
G Sonography vs. pathologic report H  Mammography vs. pathological report
818 ’ (3] .
[ (A :
g o2 8. —
ERX E]
3 : !
s 8
2 )
s 3| W

1

9o
g

Young Young

William D. Dupont

Bl= > B3 R orie 2 ok B WH
Bl = ~ Dupont sz 3 o st Hf A B

3 No chemotherapy B Adjuvan radiotherapy
0 B Neosdumchomobry 80 B it ey
B sdwan chemotherapy (21 Fndocrine therapy
4 6
1= 40
20- 20

Young ou Young ola

05 \oung (n = 18)

3 I
?: 1.4 Overall survival E 0+ Recurrence-free survival
° |HR0.549 HR 0.371
2195% C.I. 0.100-3.011 0995% C.I. 0.117-1.176
Log -rank P = 0.483 Log rank p = 0.08
[t ISR S S R EEEERE
Overall survival (months) Recurence free survival (months)
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PRt s AL 5‘;‘%5%‘? ¢« Professor Paul Harris
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MEDICAL CENTER E R
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Project-Level Mapping Continued

Bl- ~FRE~FFFY <« REDCap i
* N & (—-) Fﬁ'\\iﬂﬂ;é'%%é'“ﬁf;ﬁ;@*g%

g9 .wgirig * REDCap 2 min



VANDERBILT §/ UNIVERSITY

MEDICAL CENTER

v'ore Mapping Tips  Defaut Date Offset

red_0004 | My Profle | Log out

fREDCap

should pull data for. # Home _, MyProjects &) Create New Project & Training Resources 4 Help & FAQ ., Senddt

This designates the

Demodrtanhice Usted 1 access. Cick Newly created projects begin in
Demographics n s design them you may mov
One to one relationship so status & oo dataor i

no time point needed. brought back

@
aroject type. which designales if th project s n classic. % o lor

>t [ User Access Dashboard
Temporal Data

Date/time field must be set
to tell REDCap when to
search for data. Default day
offset will reach out +/- the
date in this filed.

REDCap is designed to be
neutral - able to capture any
type of data, for any purpose.

Designate Preselected

Value

Here you can tell REDCap

you want to suggest

Highest, Lowest, Earliest, s

Latest, Nearest value to g} RN R E D Cap }’% H }é_’] =X
&

dataltime field.

B4~ =1

<>

Audience
* Newly hired staff

promoted staff
« Clinics

* Labs
« Central Offices

Bl - ~ VPRAD Ai7ie & | e f g B

* Recently transferred or

* Administrative roles

F5FgY .« REDCap #

*ha (Z)

VPRAD : 2> ¢ % Vanderbilt University Medical Center Program in
Research Administration Development » &= 4¢ -+ £ 3 £ ¢« #4437

R4 R HBEFEVE  BUESFL A AEEHC | PLEED

P

FRESFFEY 0T UREDTRELFFAL F o KEP Frpoo12

e

P2

Benit g (P ZATGRE S AR Ay PEE) 20t Bed
S

N
k3 N
E-N
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AFRAY o ALY CEPSTRE -

Qprad

#4

ANIMAL RESEARCH, IRB, & CLINICAL TRIALS

Case studies in
human subjects
research

Animal Care and
use in research

Vanderbilt Program in
Research Administration
Development [Conducting human The role of the IRB Lifecycle of a

subject research €c] O
with integrity at VUMC clinical trial

L E v E L 1 Industry sponsored ’ Finance

el considerations of a
clinical trial

Support areas for
initiated clinical clinical trials

trials

B+ = ~VPRAD 1 it

f
|

VICTR : > % & Vanderbilt Institute for Clinical and Translational
Research » # i & 1 it £ §[es F fr sz % 7ok & Al § chd % 0
AR ARELL  LEREAEFEY P ERFEHLLNP
A FEAEEFRAF L RE K F A e L BEY

PRE R L % o VICTR Falk 7 ATS 6§ %~ B A B0 R
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B ( Synthetic Derivative ) £ % #] %
(BioVU) -

The Vanderbilt Institute for

Clinical and Translational Research 3 RE
2 ¢ @ @ =

About VICTR Research Programs Resources & Training

The Vandsrbilt Institute for Cnical and Transiationsl VICTR provides

@ [mage

SUPPORTED RESEARCH PROJECTS REDCAP PARTNERS EDUCATIONAL SESSIONS

M-+ = - VICTR %544 H B+ e ~ VICTR 4n b 412+ 3+ 4

<~ eMERGE : > ¢ % Electronic Medical Records and Genomics
(eMERGE) network > #_d % R #* # & Fl24 7 “7(National Human
Genome Research Institute, NHGRI) ¥ £ R & i 2 # 7 = (National
Institutes of Health, NIH) Feterpm s Bpp - 2475 P25 7 & 1 iz
BAFAeRPEDAGFEE > T2 FRAFFF T 2 % A ETRAE
F2FTFER R e B e BH T A RN AR B AT N L
BrF R MOPEREBAT T PR S BREREEE BE AR

ﬂ?‘mﬁﬂivﬁ—%‘mﬂ M H 2o

Common Drugs
Disease Gene Maore Information
Type Genes Associared Affecred
Clopidogrel
CcYP2C19 vw.mydrugaenome org/daifclopidogrel/
Voriconazole
Cancer 5 " 02010
hitps:iiwww.mydruggenome org/gdifcyp2c 19/
Citalopram
1, ANK2, APOB, CACNATC. COL3AT, DS Escitalopram
1, KCNH2Z, KCNJ2, KCNQ1, LDLR, L
Heart ¢ = = Amitriptyline
_ YH1 _':Y,z MYL3, MYLK, PCSKS, PKP2, PRI R i
Disease o ot " I /
3. TGFBR1, TGFBR2, TMEMA43, TNNI3, TNNTZ, TPM1 Simvastatin ydruggenome. org/dgifsimyastatin/
oprine https:# mydrugaenome org/dgifthiopurinel
Connective
Tissue COL3A1, COLSA1, FBN1, SMAD3, TGFBR1, TGFBR2
Disorders Thioguanine
Mattolls ACADM, ALDOB, ATP7B, BCKDHB, CPT2, CYP21A2, FAH, GEPC, OTC CYP2C9 Warfarin https:fiwww.mydrugaenome.org/daifwarfarin/
Eoadilons VKORCH Warfarin hifps:iwww.mydruggenome_org/dgifwarfarin/
Blood _
Disorders B . , 2
oner B+ ~eMERGE ® &£ %% F &5 M
s CNATS, HNF1A, HNF1B, MEFY, RYR1
Conditions

kil B AT
B~ I ~eMERGE ¢ # 7 5 p M cnif HALRAT]
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POPULAR TOOLS (CLICK ON A BUTTON BELOW)

PheKB J MyResults.org

2 b 5
..... X
eRRRY " ”
emarge notwors. A knowledgebase for
discovering phenotypes from
electro edic:

Bl- = - eMERGE #5# ¢ 42n% B & CDS KB | eomen - | PheWAS
" % £ catalog

An informational tool

A data exploration tool for
for educating patients about

SNﬂM{

genetic test results hypothesis generati

Aknowledgebase of clinical
decision support that drives
recision medicine

Language
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Synthetic Derivative (SD) De-identified Resources Overview by the Numbers

De-identification Process & Policy The Synthetic Derivative N
>2.9 million records \
List of 18 Identlflers de-identified and regularly-updated
+ Names Device identifiers and serial BioVU
« All geographical subdivisions numbers T
smaller than a state « Web Universal Resource Banked DNA
« All elements of dates (except Locators (URLs) >245,000 DNA samples available
year) for dates directly + Internet Protocol (IP) address
related to an individual numbers
« Phone numbers + Biometric identifiers including
« Fax numbers finger and voice prints
« Electronic mail addresses + Full face photographic
« Social Security numbers images and any comparable Plasma
« Medical record numbers images Project-based custom sample accrual
» Health plan beneficiary + Any other unique identifying
numbers number, characteristic, or
» Account numbers code

VANDERBILT ¥ UNIVERSITY
.............

« Certificate/license numbers
« Vehicle identifiers and serial
numbers

) ~ Blf# SD £ BioVU # #= m#
1) Rl SD%%"fm»]; T &I P

DATA PIPELINE FOR RESEARCH

——
INFORMATICS METHODS DEVELOPMENT

RESEARCH ENTERPRISE

CLINICAL ENTERPRISE

uuuuuuuuu

SiTHENC
Labs  REGISTRIES oERNATIVE

DEMOGRAPHICS | 0 BN e

cunic
NOTES

MEDICATIONS

OUTPATIENT

BILUNG
cones

ADMISSION/ o
DISCHARGE/ )

DERER SR e

< BioVU: &~ FFFY v LAFTHE > A E L Dme
FRBLTF L o BioVU A SD g 1 47 FHLES FFH Y
FFRHEPmELS tig2er SD P - B9 R RIAE MR A > B2 5 PpE
¥: f& (deoxyribonucleic acid, DNA) A4z & » BioVU FTHE > @ i 2 %
ten SD BEFTHER B o F & SD THEY FREARA R T LI
BioVU FHR A~ 477 e 4p M 2 ¥ A %15 F 2 > F & BioVU TR E 4 74
LHRFRAF > 700 SD FHES HIH A T A § A Renpk o
SD & BioVU shipid 55 » R R FHREFFF Y T FAp§ + HF
T 7k BioVU A F 2R a3 P i VANTAGE (Vanderbilt
Technology for Advanced Genomics ) > #* =% 3 4 %8 VANTAGE >
WR - AT R TR K B TR i{ﬁl*%%ﬁ 7 RER

Him WA o



BioVU: the DNA Databank
at Vanderbilt

E@‘:‘m:‘él Leveraging BioVU yields more efficient and

s . :
7 { higher powered studies
(‘]’n- Faster turnaround |[Q Less costly analysis ﬂ More statistical power
Median cost/subject, USD Median cohort size, ppl
Median years of study, years
3.00 1,419 1,123

B F3A L
|

Leveraging these resources, we can add value

to pharmaceutical and biotechnological applications

Bowton, Sci Transl Med, 2014 W Average Nit-funded
phermacagenomics study

BioVU study

VANDERBILT ¥ UNIVERSITY

B=- + = -BioVU % LA FFORE e 1
1{{9;%:‘41

Bl- L= -~ & BioVU & k3l is 304
X

ologies for Advanced Genomics

Bl- -1 ~VANTAGE 2 # TR E & 2 % B=- -+ ~ &A% %A &k NovaSeq 6000

Bl- — = - DNA 5 B4 it T 4 B=- -+~ -~ A2 A & NextSeq 500

\\\?'Q
4

NN

~\©

pL= Iljﬁf‘*%kﬁf%gﬂ:uxilj—ﬁ B % B e %) m,T‘q—\SD% )ﬁ,)ﬁ
2 BioVU % £ A FIF R BT #7F kenE 4§t o 12 2019 # R 4022 &
a7 TRl Ekom 4 0 L (COVID-19) & &) > 3] 2020/4/8 & i =4+ & %E%ﬁ

S 12 475 o AR E R SRS pR s R BRI E PR B
8
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Summary

——surge citcalcare bed capacity
Stage Il

— Do nathing
— Case isolation

Case isolation and household
rantine

Critical care beds occupied
per 100,000 of population
g

Severity of liness

Closing schools and universities

—— case islation, home quarantine,
socialdistancing of 5705

0
°
5 s N N s
I e s P S ;
< W & £ S &

y/ Imperial College model changed the model parameters related to
contact rates by stratifying location of contacts and age.

Siddigi,H. and Mandeep R. Mehr et. al. jhitonline.org

S A ATAIE R BA R AR L TR Bz S SRR (&)

s e e b Model builds taking off from the
ACr0SS in Tennessee...

Tennessee compared to
South Korea

In other countries that have
successfully turned the corner
on COVID-19, we see a pattern
of rapid and substantial
increase in cases, followed by a
sharp drop, or "ejection,” off of
the case growth curve.

iquepueA

No evidence of a sustained
decline yet in Tennessee.

- 23 T gl o\ 3 4E— =
Bl=t- ~ofpd X frd T
Cases by Jurisdiction Pre-infection Acute phase Post-recovery

Demographics E

This map shows COVID-19 cases reported by U.S. states, the District of Columbia, New York City, and
other U.S.-affiliated jurisdictions. Hover over the maps to see the number of cases reported in each
Jjurisdiction. To go to a jurisdiction’s health department website, click on the jurisdiction on the map.

Pull / Clean

Raw data streams
Reported Cases Chronic Co-morbidities

COVID19 progression
Long term sequelae

Meta-phenotypes

0t01,000 1001105000 Recent Exposures
£
© 50011010000 g 1000110 £
2000 ]| Presentation at test time
20,001 t0 @ 40,001 or more
® 0000 2
3
=2

L tion (15)
CFED ) ement

AR SR 1 : . .
B=-+= > 2REAIASRES R AR Bl= Ltz ~COVID-19 % & & 3

<
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- Hospital capacity under three scenarios

Projected hospitalzations over time.

@ it Scenario
| @ Status Quo’ Scenario

[ @ "Aduitional Reductions”
/ Scenario

Total Hos

M ﬁ?@%*?%%“ wp TREFSD % LRETORES BioVU % F A
FHRE2 > FRRAPFLFT RS S 2B FHRE 45 TAll of US> 7] 2019
EHwFe gy 224 350 mhgEenfh AT H ¢ 217 006 mend Y E
4~ 39 253 i eip 4 F o ke 45~ 45 732 e F IR F o k4 - & 108 640 =T
FFRORE  SRTHEEARE LR R AT BT ARREL 4 T Y B
BeapRA SR FIRI; LT BHE - FEY cop AR EY 0 WA
W2 FRE R RR CEE A R RS BE Y R 2 RBSTREE
K FF LB AORETHEAFI2NRFRTAERE ~F 2 A
BOOFHE > AL GRS F I K F L0 (k-anonymity) > BIRF L R ¢
A7 AR FIMERFE R R LR EFRESRT X2 EEF AT
7ok ’jy%ﬁyﬂ%§%%%w%c

Surveys at enroliment:
with one million or more 1. The Basics
participant partners, from all 2. Overall Health

walks of life, for decades 3. Lifestyle

Later:

4. Health Care Access and Utilization
5. Family Medical History

6. Personal Health History

Our mission
To accelerate health research
and medical breakthroughs,
enabling individualized -
prevention, treatment,
and care for all of us that is easy, safe, Many more in development
| and free to access Mental Health

= - Diet
of researchers and funders '@' Physical Activity
hungry to use and support it ()

Bz ~AllofUS% = % 5 Bl=-—+- 35
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Current Protocol
~~
A3
Answering
Surve

Physical Provide
eys Measurements* Biosamples*

The ‘Genomics Network’

Enroll, Consent Wearables and
and Authorize Digital Apps Partiipants Data and Research center
EHR
- Recruing 18+
years old naly
plan o include
chicren i fulure

+ Share data from
e finess
devices, starting

Inital surv Blood pressure Blood (or saliva, if
The

Heart Rate blood draw is

Overal Health, unsuccessful)

Lifestyle, Healih Height
Weight
BMI

Urine specimen

Biosamples wil be
stored at th

Online, interactive:
consent

E.

Includes
authorization to
hare Electronic
Health Record
(EHR) data

Personal Heallh Hip circumference program’s biobank
History

integrated apps o
track mood &

00 Array Genotyping,
Waist respiratory Reporting
Additonal surveys SR
willbe released on
b

an ongoing bas!

Ll Whole Genome
Sequencing

*Based on diverse *Based on diverse
sampling and capacity  sampling and capacity

M=+~ Allof US p %

Bl= -4 > AFc k& air
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2. William D. Dupont. Statistical Modeling for Biomedical Researchers: A
Simple Introduction To The Analysis Of Complex Data. Cambridge Medicine.
www.project-redcap.org
https://www.mc.vanderbilt.edu/myvumc/index.html?article=22840
https://victr.vumc.org/
https://medsites.mc.vanderbilt.edu/personalizedmedicine/emerge
http://vantage.vanderbilt.edu/
https://allofus.nih.gov/about
. https://www.vumc.org/dbmi/synthetic-derivative
0. https://www.vumc.org/dbmi/biovu
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