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Current ISGC ICH Samples/Data




ISGC US ICH Samples

Cases Controls

MGH (GOCHA)
Cincinnati (ERICH/GERFHS)
U Penn (RACE)
Georgetown
Cornell

Duke

U Virginia

Mayo Jacksonville
U Michigan

U Florida

BIDMC

U Washington

U Utah
Wash. U St. Louis

938
2409
1446

143

11
126
119

52

63

34

26

18

106

975
1337
4035

131

20

98
99
104
49
45

109

Genotyped

740
1182
1446

0
8
0
99
50
58
34
19
15
3
0

Controls
Available
198 960 113
1114 879 458
0 4035 0
143 0 131
3 10 10
126 0 0
20 80 18
2 77 22
5 74 30
0 29 20
7 27 18
3 0 4
5 0 9
106 0 109




ISGC European ICH Samples

Controls Controls

Genotyped| Available Genotyped| Available
Medical University Graz 62 920 45 17 920 0
Vall d’"Hebron Hospital 168 169 124 44 145 24
Lund University 153 167 139 14 155 12
IMIM - Hospital del Mar 161 165 141 20 155 10
LMU Munich 125 KORA 0 125 - KORA
Radcliffe Hospital, Oxford 62 WTCCC 49 13 - WTCCC
Imperial College London 24 0 0 24 0 0
University College London 671 696 0 671 0 696
U Edinburgh 111 111* 0 111 111* 0
University of Brescia 201 186 0 201 0 186
UMC Utrecht 160 161 0 160 0 161




ISGC ICH in silico data

Site Controls Type
University of Newcastle 23 1200 Data
CHARGE 277 42840 Summary Stats
Malmo University Hospital 122 122 Data
McMaster University 781 2968 Summary Stats
TOTAL 1203 47130




Samples

Data

ISGC ICH Samples and Data

Cases

7284
1203

Cases Controls
Controls

Genotyped| Available Genotyped| Available
9688 4152 3132 7657 2031

5675 1203 - 5675 -

Total

8487

15363 | 5355 3132 | 13332 2031




ISGC CT Scans
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GERFHS CT scans
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As of 3/21/14

2,570 cases enrolled; 108.8% of target for this
date

— 864 (35.3%) black

— 767 (31.4%) white

— 813 (33.3%) Hispanic

1662 controls enrolled; 83.2% of target
Overall 4232/4361 expected = 97% of target

Last 4 weeks, 64 cases, 131 controls; 195 subjects
(goal of 120 per month)



‘rERICH L
TrRovecT Projections

* Cases
— Black: 2/1/15
— Hispanic: 12/1/14
— White: 2/10/15

* Controls
— Black: 5/9/15
— Hispanic: 7/28/15
— White: 10/25/14



‘peRICH :
wrrerset ERICH Imaging

Of 2205 subjects with CT sent, 2,845 scans
read; over 80% have a 24 hour follow-up CT
scan for hematoma expansion

1010 MRIs received, 780 with GRE, DWI, FLAIR
although some post-op scans



-eRICH
et ERICH Summary

e Have recruited 85.6% of total cases and ahead
of schedule

 Have recruited 55.4% of total controls and a
little behind schedule but picking up pace

* Most cases have a follow-up CT scan

 About a third have MRI with GRE, DWI and
FLAIR

* All have blood sample with DNA extracted and
many have plasma stored






Discoveries using Exome Chip

ARTICLES

nature |
genetlcs

Systematic evaluation of coding variation identifies
a candidate causal variant in TM6SF2 influencing
total cholesterol and myocardial infarction risk

ARTICLE

Association of Low-Frequency and Rare
Coding-Sequence Variants with Blood Lipids
and Coronary Heart Disease in 56,000 Whites and Blacks



Cohort Characteristics: GOCHA & GERFHS

GOCHA GERFHS
Variables Cases Controls Case Control
(n=442) (n=480) (n=372) (n=340)
Age, mean (SD) 74 (10) 73 (8) 69 (15) 67 (12)
Female, n (%) 235 (50) 233 (49) 183 (48) 143 (42)
Deep ICH 232 (62)
Lobar ICH 442 (100) 140 (37)

Definite/probable CAA, n (%)

222 (50)




ICH Exome — Next Steps

* Assemble existing genotype data
— Malmo
— McMaster University

* Further exome genotyping?



ICH GWAS Meta-analysis Report
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ARTICLE

Meta-Analysis of Genome-Wide Association Studies
Identifies 1q22 as a Susceptibility Locus
for Intracerebral Hemorrhage

Daniel Woo,1#%* Guido ]J. Falcone, 245634 William J. Devan 23+ W. Mark Brown,”

Alessandro Biffi,2.*4.5 Timothy D. Howard,” Christopher D. Anderson,2+.5 H. Bart Brouwers 2.%.4.5
Valerie Valant,”*** Thomas W.K. Battey, "+ Farid Radmanesh,*"**> Miriam R. Raffeld,>**>

Sylvia Baedorf-Kassis,>**> Ranjan Deka,” Jessica G. Woo,” Lisa J. Martin,'" Mary Haverbusch,!
Charles J. Moomaw,! Guangvun 5Sun® Joseph P. Broderick,! Matthew L. Flaherty,! Sharyl R. Martini,!
Dawn O. Kleindorfer,! Brett Kissela,! Mary E. Comeau,” Jeremiasz M. Jagiella,!! Helena S5chmidt,!2
Paul Freudenberger,'* Alexander Pichler,'* Christian Enzinger,'*'* Bjorn M. Hansen,!'>.1®

Bo Norrving, '>:1¢ Jordi Jimenez-Conde,'”-'® Eva Giralt-Steinhauer,'”.'® Roberto Elosua,'”1®

Elisa Cuadrado-Godia,'”'* Carolina Soriano,!”'® Jaume Roquer,'’-'® Peter Kraft,® Alison M. Ayres?
Kristin Schwab,* Jacob L. McCauley,'¥ Joanna Pera,!! Andrzej Urbanik,2" Natalia 5. Rost, 2345

Joshua N. Goldstein,”! Anand Viswanathan,* Eva-Maria Stogerer,'* David L. Tirschwell, ==

Magdy Selim,”* Devin L. Brown,”* Scott L. Silliman,* Bradford B. Worrall,*® James E Meschia,*”
Chelsea S. Kidwell,2® Joan Montaner,2? Israel Fernandez-Cadenas,2?.*" Pilar Delgado,2® Rainer Malik,*1.22
Martin Dichgans,*'+** Steven M. Greenberg,* Peter M. Rothwell,”* Ame Lindgren,'s1¢

Agnieszka Slowik,'! Reinhold Schmidt,'® Carl D. Langefeld,”** and Jonathan Rosand?“#>35%

on behalf of the International Stroke Genetics Consortium
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Non-Lobar ICH
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Overlap with WMH

Genome-wide association results for SNPs associated with WMH burden at P<i1x1072.

SNPID Chr Position Risk Allele SNP function Nearest Distance Direction of P Number of additional
(build 36.3) allele freq. gene/transcript fromgene  association in SNPs associated at
(kb) each cohort- P<10 ® P<10 %
rs3744028 17 71400267 C o.18 Intronic TRIMGs o e+ 4.0x10"9 8 8
rs1055129 17 71384543 G 0.30 Intronic TRIM g7 o e —+ 4.1:-:10_3 13 18
rs7894407 10 105166169 2T 0.63 Intronic PDCDna 0 ++—++++ 6.1x10"7 4 13
rsiBgoge; 1 68128202 G 0.6  Within RP11-518D03.1 o +HHE 7.2x10/ 10 29
transeribed
sequence

rs1oB14323 9 g3boz1610 A 0.21 Intergenic EECK -5.3 e+ 1.'__?x10_6 o 17
rsbggziz6 8 15786858 G 0.85 Intergenic RPLz2Pig -58.1 +—+++++ 3 21070 8 g
rsi11731426 fB42782 C 0.64 Intergenic ACogq7110.1 —82.1 +++++++ xm_ﬁ o 20
rs1052053 1 A

152167039 3 29000407 0.73 ntronic ACooB070.2 ] +HEEFH 6.0x10 - O [
rs10012573 4 110168035 0 A 0.94 Intronie COL=25Ax 0 +H+E++— 6.0x10"% o o
rs11625623 14 51829006 G 0.23 Intergenic PTGDE 15.9 +++++++ '}.?xm_ﬁ o 4
rsibgoiobqg 5 31422754 C .84 Intergenic FNASEN 15.6 -+ ?.me_ﬁ 2

rsbg45846 7 114190152 C 0.20 Intergenic FOXP2 71.8 e 7.0x10 O a1
rs1162g9135 14 63982864 G 0.93 Intronic MTHFD1 0 +++++++ 8.6x107% o 10
rsgq410016 g 137360523 G .41 Intergenic Cgorféo —14.4 +++++++ 9.';>c1::-_6 o 5

*in alphabetical order: AGES-Reykjavik, ARIC, ASPS, CHS, FHS, RS-1, and RS-II

Fornage et al. Ann. Neurol. 2011;69:928-939.




ICH: A large role for genetics

Heritability
Cases Controls Estimate
(%)

All ICH 789 876 29 0.001
Non-lobar ICH 366 876 30 0.023
Lobar ICH 338 876 48 0.002

But only 1 genome-wide significant locus discovered so far

Devan et al. 2013



GWAS Meta-Analysis Phase Il

* Lobar and Non-lobar
— |SGC
— GERFHS
— RACE
— CROMIS
— ERICH (replication)




Status Report: NIH Funding

Applications




Rosand and Woo

* Not funded

— GoAHEAD |

— GoAHEAD Il

— US-Chinese Collaboration
* Under review

— GERFHS IV
* |In preparation

— ERICH recovery

— ERICH gene



ISGC Recruitment and

Phenotyping Efforts



Objectives

* To collect, generate, and share phenotype and
genotype data on cases and controls

* Requirement for any NIH grant application

— Share genetic and limited phenotype data w/ dbGAP

* The MGH Ethics Committee requests:

— English translation of applicable informed consent

— Letter signed on behalf of local Ethics Board verifying to the
Partners IRB the requirements necessary to share data.



How to participate

Enroll cases and controls

Characterize according to ISGC standards
Return regulatory paperwork

ISGC Phenotypes

= basic demographics

= medical history

= warfarin related lab values

= hemorrhage locations & volumes
= outcome data

= APOE genotypes



fREDCap

Login

PAR I | \I E RS FOUNDED BY BRIGHAM AND WOMEN’'S HOSPITAL
ALTHCARE AND MASSACHUSETTS GENERAL HOSPITAL

Partners HealthCare Users: Login with vour Partners username and password.

If you require your Partners password reset: Passwaord Self Senvice

All other users can reset their passwords by clicking on the "Forgot your password?” link below.

Partners HealthCare and REDCap usernames and passwaords are unique to YOU. They must not be shared with anyone. Sharing
passwords is in violation of Partners Policy PH-542.

Please log in with your user name and passweord. If you are having trouble logging in, please contact Partners HealthCare EDC
Support.

Username:

Password:

Log In Forgot vour password?



REDCap

asaa661 | Logout

& \yProjects
£ ProjectHome
[E] Project Setup
Project status: Development

Data Collection

it instru

Subject ID TEST
D

V

on Instruments:

Applications

[} Data Export Tool
[«& Data Import Tool
[ Data Comparison Tool
1=/ Logging
| File Repository
& UserRights
[ Graphical Data View & Stats
[i-] Report Builder

& Help & Information

8 Help & FAQ
4 Video Tutorials
w Suggest a New Feature

If you are experiencing problems, please
contact your REDCap administrator.

http://redcap.partners.org/redcap/

International Stroke Genetics Consortium

£ Hemorrhage | .7 Moy this instrument |

& Editing existing Subject ID TEST
Subject ID

Case/Control Status

* must provide valus

Date of Birth

* must provide value

Ethnicity

* must provide valus

Admission Prothrombin Time (PT)
~ must provide valus

Admission INR

* must provide valus

Warfarin Use

* must provide value

History of Hypertension

* must provide valus

History of Diabetes Mellitus

* must provide value

History of Hyperlipidemia/Hyper
* must provide value
History of Coronary Artery Disease

* must provide valus

History of Transient Ischemic Attack / Ischemic Stroke

* must provide valus

Date of Hemorrhage

* must provide value

Date of Enroliment

* must provide value
Admission CT available

* must provide value
Hemorrhage Location

* must provide value

ICH Volume (cm3)

* must provide value

Number of Previous Hemorrhages
* must provide value
Discharge Modified Rankin
Follow-Up Modified Rankin
Follow-Up Date

Form Status

Complete?

%% VIDEO: Basic data entry (16 min}

% Download PDF of | - select PDF download option - [+]

TEST

Case El

1950-01-01 Todsy |

Female B

White

Not Hispanic/Latino E

422

Unknown is coded as 9939

53

Unknown is coded as 9999

Yes  [+]

Yes

No [z,
No E
Yes  [+]
No [~
2013-08-09
2013-08-11
Yes El
L Frontoparietal
417

Todzy |

Today |

Unknown is coded as $999

0

Unknown is coded a5 9999

5 - Severe disability
6 - Death

2013-10-25

Incomplete E

Save and Continue

- Cancel -

EIEN

Today |

The REDCap Consertium | Citing REDCap | Citing Support from Harvard Catalyst

Partners Healthcare | Research Computing | Enterprise Research Infrastructure and Systems

Research Computing | REDCap WIKI


https://redcap.partners.org/redcap/

X e
5
| — —



{:': THE HEARST FOUNDATIONS
WILLIAM RANDOLPH HEARST FOUNDATION

RAPPAPORT THE HEARST FOUNDATION, INC.

PROMOTING EMERGING LEADERS

National ‘ AMERICAN

lskls%?igtEion" B RAI N

FOUNDATION ,

MGH-Deane
Institute

. e
American Heart
Associatione

Learn and Live..

Bugher

Found ation

®

/' NATIONAL INSTITUTE OF

NEUROLOGICAL

DISORDERS AND STROKE National Heart
Lung and Blood Institute

‘ People Science Health



