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Research	  Data	  Clinical	  Data	   Applica1ons	   Integra1on	  
2008-‐2009	   2010-‐2011	   2012-‐2013	   2014-‐2015	  

Electronic	  Health	  
Record	  System	  
Epic	  &	  Clarity	  

Other	  Systems	  
PACS,	  lab,	  etc	  

Personnel	  Systems	  
AcBve	  Directory	  

Query	  Tools	  
UC-‐ReX	  Explorer	  
Privacy	  Technology	  

Clinical	  Research	  
Data	  
RedCAP	  
Velos	  
Other	  DBs	  

iDASH	  HIPAA	  
SHADE	  
Images,	  human	  
genomes,	  etc	  

Analy7cal	  Tools	  

Recruitment	  
Consent	  tools	  
Custom	  Apps	  

	  VA	   LA	  Clinics	  

UCSF	  

Davis	  

Irvine	  

UCLA	  

Healthcare	  Clinical	  
Data	  
Clinical	  Data	  
Warehouse	  for	  
Research	  

Scalable	  Network	  
(Distributed	  AnalyBcs	  
Tools)	  

HIPAA	  

External	  data	  
(paBent	  reported	  
data,	  sensors)	  

pSCANNER	  
PCORI	  CDRN	  

iDASH	  HIPAA/FISMA	  
OVERCAST	  
iDASH,	  CTRI,	  School	  of	  
Medicine	  

De-‐ID	  Tools	  

UCSD	  Health	  
Sciences	  	  
Journey	  

SCANNER	  

BRIGHT	  

iDASH	  

PhenDISCO	   NLM	  Training	  Grant	  

K22,	  K99	  

PCORI	  contracts	  

Cloud	  

iCONCUR	  

UC-‐ReX	  

pSCANNER	  

Accrual	  for	  Clinical	  Trials	  

FISMA	  

bioCADDIE	  

Cancer	  Genomics	  

Text	  Mining	  /	  NLP	  

USC/LAC	   Cedars	  
Sinai	  

San	  Mateo	  

Epic	  
CDDS	  
New	  modules	  
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Models	  for	  ‘Sharing’	  Data	  



Clinical Data Network – UC-ReX 

•  Clinical	  Data	  
Warehouses	  from	  5	  
Medical	  Centers	  and	  
affiliated	  insBtuBons	  
exchange	  (>13	  million	  
paBents)	  
»  TranslaBonal	  research	  
»  PaBent	  safety	  surveillance	  
»  Quality	  improvement	  

	  

	  Funded	  by	  the	  UC	  Office	  of	  the	  President	  

UC-‐ReX	  was	  formed	  in	  2010	  



UC-‐Research	  eXchange	  	  

UCSD


Data Matching Function: Map onto data dictionaries, use Data Warehouses derived from EHRs

Results on Harmonized Data!

Request for Results on Cohort!

Registries, 
other DBs

UC Irvine 


UC Davis UCSF


UCLA
Researcher wants 
data about 
population

- Currently 

- Count queries (i.e., how many >65yo with afib taking dabigatran had a stroke?) 

- Demographics, meds, labs, diagnoses.Data quality checks 

- Future steps 

- Individual-level patient data delivery (recruitment) 

- Cross-institutional analytics 

Currently	  using	  
i2b2/SHRINE	  

	  Funded	  by	  the	  UC	  Office	  of	  the	  President	  



●  Predictive modeling and adjustment for cofounders require lots of data 

●  Some institutions cannot move data outside their firewalls, we can bring computation to the data 

 

 

 
 

 

 

 
 

User requests data  for 
Quality Improvement or 
Research

• Identity & Trust 
Management
• Policy 
enforcement

Trusted 
Broker(s)!

Security Entity!

AHRQ R01HS19913 / EDM forum 

Diverse Healthcare Entities!
in 3 different states (federal, state, private)

Distributed	  compuBng	  
Scalable	  NaBonal	  Network	  for	  ComparaBve	  EffecBveness	  Research	  

Wu	  Y	  et	  al.	  Grid	  Binary	  LOgisBc	  REgression	  (GLORE):	  Building	  Shared	  Models	  Without	  Sharing	  Data.	  JAMIA,	  2012	  	  
Wang	  S	  et	  al.	  EXpectaBon	  PropagaBon	  LOgisBc	  REgRession	  (EXPLORER):	  Distributed	  Privacy-‐Preserving	  Online	  Model	  Learning.	  J	  Biomed	  Inf	  2013	  	  
Jiang	  W	  et	  al..	  WebGLORE:	  A	  Webservice	  for	  Grid	  LogisBc	  Regression.	  Bioinforma1cs	  2014	  
Wu	  Y	  et	  al.	  Grid	  MulB-‐Category	  Response	  LogisBc	  Models.	  BMC	  Med	  Inform	  Dec	  Making	  2015	  



Phase	  1	  

UC	  Davis	  
2.3M	  

UCSF	  
3.2M	  

UCLA	  
4.3M	  

UC	  Irvine	  
1.4M	  

UC	  ReX	  

SCANNER	  

USC	  

VA	  NaBonal	  Enterprise	  
Data	  Warehouse	  
VINCI	  8.7M	  

UCSD	  
2.3M	  

CTSA	  hub	  Network	  

Altamed	  200k	  
Chidlren’s	  Clinic	  24k	  
Queenscare	  19k	  

21	  Million	  
people	  
	  
Standardized	  
data	  
	  
Data	  
governance	  
	  
9	  health	  systems	  

funded	  by	  	  



Phase	  2	  

Idaho	  State	  University	  	  
Pocatello	  Family	  Medicine	  16k	  

CriBcal	  Access	  Hospital	  Network	  	  
20k	  

Family	  Medicine	  Residency	  of	  
Idaho	  39k	  

UC	  Davis	  
2.3M	  

UCSF	  
3.2M	  

UCLA	  
4.3M	  

UC	  Irvine	  
300k	  

USC	  Keck	  2M	  	  

LA	  Children’s	  200k	  

LA	  DHS	  600K	  

Bi-‐State	  Primary	  Care	  
AssociaBon	  122k	  
Cherokee	  Health	  
Systems	  89k	  
Denver	  Health	  Hospital	  
Authority	  150k	  
Colorado	  Community	  
Managed	  Care	  Network	  
350k	  

WWAMI	  Region	  PracBce	  
&	  Research	  Network	  

SAFTiNet	  

UC	  ReX	  

SCANNER	  

USC	  

VA	  VINCI	  11M	  

UCSD	  
2.3M	  

Cedars-‐
Sinai	  2M	  

University	  of	  Washington	  CTSA	  	  

CTSA	  hub	  Network	  

Intermountain	  
Healthcare	  2M	  

San	  Mateo	  
Medical	  
Center	  77k	  

University	  of	  Colorado	  
Health	  System	  672k	  

Altamed	  200k	  
Chidlren’s	  Clinic	  24k	  
Queenscare	  19k	  

31	  Million	  
people	  
	  
Same	  standards	  
	  
Data	  
governance	  	  
	  
23	  health	  systems	  

University	  of	  Texas	  Houston	  (NLP)	  



9	  
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homomorphic	  encrypBon	  

secure	  mulBparty	  computaBon	  

“commons”	  

NIH	  Big	  Data	  to	  Knowledge	  

differenBal	  privacy	  



Whole	  Exome	  Pipeline	  Workflow	  
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.fastq	  

.bam	  

.refined.bam	  

.vcf	  

.annotated.vcf	  

.copy_number	  

Alignment	  (BWA)	  

Duplicate	  removal	  (Picard)	  
Quality	  Recalibra1on	  (GATK)	  

Indel	  Realignment	  (GATK)	  

Variant	  calling	  
(VarScan)	  

Variant	  Annota1on	  
(Oncotator,	  
VariantTools)	  

Copy	  Number	  
calling	  (VarScan)	  

Databases	  
dbNSFP	  
ExAC	  
dbSNP	  
COSMIC	  

.realigned.bam	  

QC	  and	  Metadata	  
Variant	  counts	  
Overlap	  with	  
databases	  
SubsBtuBon	  
Profiles	  
…	  

.fastq	  

.bam	  

.refined.bam	  

.realigned.bam	  

Pipeline	  
Infrastucture	  
OmicsPipe	  
Seq-‐Ware	  

NORMAL	  DNA	   TUMOR	  DNA	  



Genomes	  are	  Biometrics	  

PHI	  requires	  HIPAA	  	  

•  Biometrics	  require	  
HIPAA	  	  

Biometrics	  are	  	  
Protected	  Health	  InformaBon	  (PHI)	  



iDASH	  On-‐Demand	  Resources	  
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Safe	  
HIPAA-‐compliant	  
Annotated	  	  
Data	  deposit	  box	  
Environment	  

On-‐demand	  
Virtualized	  
ElasBc	  
Resilient	  
Compute	  	  
And	  
Storage	  
Technology	  
	  

HIPAA	  and	  	  
non-‐public	  data	  

public	  data,	  
tools,	  recipes	  

Po
w
er
ed

	  b
y	  
	  

M
ID
AS

	  

ü  Data	  
ü  Tools	  
ü  Recipes	  

upload	  &	  download	  
data	  

compute	  request,	  
direct	  upload	  &	  download	  of	  
proprietary	  data,	  tool,	  recipe	  

middleware	  and	  HIPAA	  security	  developed	  by	  iDASH	  

ü Compute	  nodes	  
ü Memory	  
ü Disk	  storage	  
ü Networking	  
	  

Po
w
er
ed

	  b
y	  

	  V
M
w
ar
e	  AUTOMATED	  



Repeatable	  Results	  
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MyDATA	  

Input	  Results	  
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External	  Data	  



Plans	  

•  Scale	  up	  the	  infrastructure	  (cores,	  disk,	  network)	  	  
»  the	  plan	  was	  shared	  with	  IDI	  and	  there	  are	  many	  ways	  
to	  collaborate	  and	  mutually	  benefit	  from	  a	  common	  
vision	  

•  Serve	  HIPAA-‐storage	  and	  compute	  needs	  of	  a	  
larger	  UCSD	  community	  
»  Expand	  library	  of	  workflows/pipelines	  
»  FISMA	  ATO	  

•  Hub	  infrastructure	  for	  large	  HIPAA-‐data	  networks	  
»  ConBnue	  data	  extracBon	  services	  and	  privacy	  
technology	  research	  


