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What	
  I	
  am	
  talking	
  about	
  today	
  
•  Where	
  are	
  we	
  today	
  with	
  HIT?	
  

•  Inevitability	
  of	
  HIE’s	
  
	
  
•  “Secondary	
  use”	
  of	
  clinical	
  data	
  

•  Clinical	
  Data	
  “repository”	
  Interoperability....	
  

•  Federated	
  querying	
  of	
  clinical	
  data	
  from	
  5	
  Univ.	
  
of	
  California	
  academic	
  medical	
  centers	
  

	
  



HIT	
  Adop>on:	
  US	
  and	
  California	
  

CHCF,	
  2012	
  –	
  Calif.	
  physicians	
  CHCF,	
  2011	
  –	
  Calif.	
  physicians	
  

NCVHS,	
  2011	
  –	
  US	
  Physicians	
  



HIT	
  Adop>on:	
  US	
  and	
  California	
  

CHCF,	
  2012	
  –	
  Calif.	
  physicians	
  CHCF,	
  2011	
  –	
  Calif.	
  physicians	
  

NCVHS,	
  2011	
  –	
  US	
  Physicians	
  

We	
  are	
  s>ll	
  at	
  the	
  
earliest	
  stages	
  of	
  this	
  

revolu>on!!	
  



The	
  eHealthcare	
  landscape	
  is	
  not	
  flat	
  



What	
  about	
  HIEs?	
  –	
  they	
  	
  are	
  *inevitable*	
  

•  Using a hub architecture greatly reduces the 
number of interfaces to interconnect multiple 
systems  
 

Number	
  of	
  connec>ons	
  needed	
  to	
  connect	
  all	
  nodes	
  in	
  a	
  network	
  without	
  a	
  hub:	
  n(n-­‐1)/2	
  
Number	
  of	
  connec>ons	
  needed	
  to	
  connect	
  nodes	
  through	
  a	
  central	
  hub:	
  n	
  

[112(112-­‐1)/2	
  ]*$5,000	
  =	
  $31,080,000	
   112*$5,000=	
  $560,000	
  

	
  $31,080,000	
   $560,000	
  

100	
  pracFces	
  
6	
  labs	
  
2	
  rad	
  prac	
  
4	
  hospitals	
  

Adding	
  1	
  node	
  =	
  $560,000	
  	
   Adding	
  1	
  node	
  =	
  $5,000	
  	
  



The	
  next	
  wave	
  -­‐-­‐	
  “Secondary	
  Use”	
  



Health	
  Informa>on	
  Exchange	
  

First	
  GeneraFon	
  
•  “Help	
  us	
  do	
  something	
  

beQer...”	
  
–  Facilita>ng	
  ac>vity	
  around	
  

diagnosis	
  and	
  treatment	
  
–  Enabling	
  electronic	
  

prescribing	
  
–  Electronic	
  orders/results	
  

•  Provider	
  to	
  provider,	
  real-­‐
>me	
  communica>on	
  and	
  
record	
  exchange	
  

Second	
  GeneraFon	
  
•  “Help	
  us	
  understand	
  how	
  we	
  

are	
  doing...”	
  	
  
–  Quality	
  
–  Disease	
  outbreaks	
  
–  Pharmaco-­‐vigilance	
  
–  Disease	
  registries	
  
–  “Pa>ents	
  Like	
  Mine”	
  

•  Facilita>ng	
  popula>on	
  based	
  
querying	
  and	
  analy>cs	
  across	
  
mul>ple	
  EHRs	
  



What	
  will	
  drive	
  this?	
  	
  

•  $	
  Pay	
  for	
  Performance...	
  

•  Quality	
  Measurement	
  and	
  Improvement	
  (QI)	
  
– Within	
  ins>tu>ons	
  
–  Across	
  ins>tu>ons	
  (compara>ve	
  effec>veness?)	
  

•  Pharmaco-­‐vigilance	
  
–  “treatment-­‐vigilance”...	
  

•  Understanding	
  Disease	
  and	
  its	
  impact	
  
–  Surveillance	
  Registries	
  (cancer)	
  



DSRIP:	
  An	
  experiment	
  in	
  paying	
  for	
  improved	
  quality	
  

hFp://www.dhcs.ca.gov/provgovpart/Pages/DSRIP1.aspx	
  





Measuring	
  Performance	
  





Understanding	
  Disease:	
  	
  
Surveillance	
  Registries	
  



Pharmaco-­‐vigilance:	
  	
  
The	
  COX-­‐2	
  Inhibitor	
  Story	
  



COX-­‐2	
  Inhibitors	
  –	
  gastric	
  side	
  effects	
  



An	
  Unexpected	
  Finding	
  

“...an	
  unexpected	
  finding	
  was	
  
a	
  five-­‐fold	
  higher	
  risk	
  of	
  

myocardial	
  infarcFon	
  in	
  the	
  
rofecoxib	
  group”	
  



Figure	
  1.	
  CumulaFve	
  sum	
  (CUSUM)	
  chart	
  of	
  monthly	
  incidence	
  of	
  hospitalizaFons	
  due	
  to	
  myocardial	
  infarcFon	
  
from	
  January	
  1,	
  1997	
  to	
  March	
  30,	
  2006.	
  

Brownstein	
  JS,	
  Sordo	
  M,	
  Kohane	
  IS,	
  Mandl	
  KD	
  (2007)	
  The	
  Tell-­‐Tale	
  Heart:	
  Popula>on-­‐Based	
  Surveillance	
  Reveals	
  an	
  Associa>on	
  of	
  Rofecoxib	
  and	
  
Celecoxib	
  with	
  Myocardial	
  Infarc>on.	
  PLoS	
  ONE	
  2(9):	
  e840.	
  doi:10.1371/journal.pone.0000840	
  
hFp://www.plosone.org/ar>cle/info:doi/10.1371/journal.pone.0000840	
  

CUSUM	
  =	
  Cummula>ve	
  Sum	
  
Measures	
  the	
  mean	
  change	
  in	
  
a	
  value	
  of	
  interest	
  over	
  >me	
  

Data:	
  
	
  

	
  Partners	
  
Research	
  
Pa>ent	
  
Data	
  

Registry	
  



Figure	
  3.	
  AssociaFon	
  between	
  yearly	
  prescripFons	
  for	
  rofecoxib	
  and	
  celecoxib	
  and	
  mean	
  age	
  of	
  paFents	
  
hospitalized	
  for	
  myocardial	
  infarcFons.	
  

Brownstein	
  JS,	
  Sordo	
  M,	
  Kohane	
  IS,	
  Mandl	
  KD	
  (2007)	
  The	
  Tell-­‐Tale	
  Heart:	
  Popula>on-­‐Based	
  Surveillance	
  Reveals	
  an	
  Associa>on	
  of	
  Rofecoxib	
  and	
  
Celecoxib	
  with	
  Myocardial	
  Infarc>on.	
  PLoS	
  ONE	
  2(9):	
  e840.	
  doi:10.1371/journal.pone.0000840	
  
hFp://www.plosone.org/ar>cle/info:doi/10.1371/journal.pone.0000840	
  



Comparing	
  treatment	
  strategies	
  for	
  complex	
  cases:	
  
“Pa>ents	
  Like	
  Mine”	
  

•  13	
  yr	
  old	
  pa>ent	
  with	
  SLE,	
  
nephrosis,	
  and	
  acutely	
  ill	
  
with	
  pancrea>>s,	
  also	
  had	
  
+APL	
  –	
  high	
  risk	
  of	
  thrombus	
  

•  No	
  studies	
  on	
  use	
  of	
  
preven>ve	
  an>coagula>on	
  
in	
  this	
  situa>on	
  

•  Queried	
  Stanford’s	
  STRIDE	
  
clinical	
  (98	
  SLE	
  pa>ents	
  in	
  
the	
  database:	
  2004-­‐2009)	
   NEJM.	
  Nov	
  3,	
  2011	
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  and	
  acutely	
  ill	
  
with	
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  had	
  
+APL	
  –	
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  risk	
  of	
  thrombus	
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  studies	
  on	
  use	
  of	
  
preven>ve	
  an>coagula>on	
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•  Queried	
  Stanford’s	
  STRIDE	
  
clinical	
  (98	
  SLE	
  pa>ents	
  in	
  
the	
  database:	
  2004-­‐2009)	
   NEJM.	
  Nov	
  3,	
  2011	
  

•  ~3	
  million	
  records	
  (Stanford	
  STRIDE)	
  
•  4hrs	
  of	
  querying	
  and	
  analysis	
  with	
  standard	
  

tools	
  
•  Results	
  –	
  18	
  pa>ents	
  like	
  this...	
  

•  SLE+pancrea>>s	
  =	
  11.8	
  >mes	
  more	
  
likely	
  to	
  suffer	
  a	
  thrombus	
  

•  SLE	
  related	
  nephro>c	
  syndrome	
  =	
  14.7	
  
>mes	
  more	
  likely	
  to	
  suffer	
  a	
  thrombus	
  

•  Decision:	
  An>-­‐coagulate	
  



Large	
  scale	
  data	
  sets:	
  eICU	
  Research	
  Repository	
  

“Support	
  for	
  such	
  a	
  wide	
  range	
  of	
  poten>al	
  
inves>ga>ons	
  requires	
  the	
  amalgama>on	
  of	
  
clinical	
  data	
  from	
  mul>ple	
  sources	
  into	
  a	
  
single,	
  unified	
  corpus	
  from	
  which	
  subset	
  
data	
  can	
  be	
  easily	
  and	
  quickly	
  retrieved”	
  



Understanding	
  Current	
  State	
  of	
  Prac>ce	
  



What	
  will	
  the	
  future	
  bring?	
  

•  Mul>ple	
  clinical	
  data	
  repositories	
  (CRs)	
  across	
  the	
  
healthcare	
  community	
  

•  With	
  many	
  pa>ents,	
  a	
  360	
  degree	
  view	
  of	
  their	
  
healthcare	
  is	
  only	
  possible	
  with	
  data	
  from	
  mul>ple	
  
repositories	
  

•  	
  Improving	
  care	
  will	
  require	
  us	
  to	
  measure	
  what	
  we	
  are	
  
doing	
  –	
  within	
  and	
  across	
  healthcare	
  insFtuFons	
  
–  If	
  you	
  can’t	
  measure	
  what	
  you	
  are	
  doing,	
  you	
  can’t	
  
improve	
  it.	
  



Why	
  Clinical	
  Repositories	
  vs.	
  EHRs?	
  

•  EHR’s	
  don’t	
  always	
  have	
  all	
  the	
  ins>tu>onal	
  
informa>on	
  about	
  the	
  pa>ent	
  
–  EHRs	
  are	
  a	
  significant	
  source	
  of	
  informa>on	
  but	
  not	
  the	
  
only	
  one	
  

•  EHR’s	
  are	
  transac>onal	
  systems,	
  not	
  designed	
  for	
  
‘aggregated	
  querying’	
  

•  Even	
  with	
  excellent	
  EHRs	
  and	
  ancillary	
  systems,	
  we	
  s>ll	
  
require	
  data	
  curaFon	
  and	
  semanFc	
  harmonizaFon	
  to	
  
provide	
  a	
  highest	
  quality	
  data	
  set	
  



Why	
  HIE’s?	
  

•  They	
  are	
  in	
  place	
  and	
  with	
  exis>ng	
  
organiza>onal	
  rela>onships	
  to	
  enable	
  data	
  
sharing,	
  harmoniza>on,	
  etc...	
  

•  HIE’s	
  will	
  have	
  the	
  ‘tracks’	
  required	
  for	
  the	
  
informa>on	
  to	
  flow	
  –	
  it	
  will	
  just	
  mean	
  
different	
  ‘sta>ons’	
  (repository	
  vs.	
  EHR)	
  





UC-­‐REX	
  SHRINE	
  Network	
  

•  A	
  collec>on	
  of	
  i2b2	
  
nodes	
  in	
  a	
  peer-­‐to-­‐
peer	
  network	
  

•  Nodes	
  forward	
  query	
  
messages	
  back	
  and	
  
forth,	
  but	
  do	
  not	
  
otherwise	
  
communicate	
  

UCI	
  

UCD	
   UCSD	
  

UCSF	
   UCLA	
  



Central	
  Management	
  Node	
  

–  Status monitoring 
•  Heartbeat status reports 
•  Alert users if a node needs 

attention 
•  Access to server log files 

–  Node management 
•  Add nodes to network 
•  Update SHRINE configuration 

files remotely 
•  Restart SHRINE 

–  Reviewing query history 
•  Gather request data from 

each individual node 
•  An interface to search the 

combined query history 

–  Other SHRINE diagnostics 
•  Uptime 
•  Response time 
•  Usage patterns 

–  Upgrade agents remotely 
•  Check to see if an agent 

SHRINE is the latest version 
•  Download and automatically 

install new agent  
–  Upgrade SHRINE 

•  Usually a long process for 
each node 

•  A single script could be used 
to deploy SHRINE across all 
nodes in the network 

Provide	
  a	
  central	
  point	
  that	
  facilitates	
  the	
  running	
  and	
  management	
  of	
  the	
  
UCReX-­‐SHRINE	
  network.	
  



Central	
  Management	
  Node	
  



UC-­‐ReX:	
  Privacy	
  Considera>ons	
  

•  Data	
  in	
  the	
  repositories	
  is	
  de-­‐iden>fied	
  (i2b2	
  
iden>fier,	
  no	
  names)	
  

•  Queries	
  returning	
  less	
  than	
  10	
  count	
  are	
  not	
  
performed	
  

•  Pa>ents	
  older	
  than	
  89	
  are	
  excluded	
  from	
  
queries	
  



UC-­‐ReX	
  SHRINE	
  (real	
  data):	
  Jul	
  20,	
  2012	
  



UC-­‐ReX	
  SHRINE	
  –	
  Brain	
  cancer	
  



UCReX-­‐SHRINE	
  (total	
  counts:	
  Jul	
  2012)	
  

	
  	
   PATIENT	
  DIMENSION	
  OBSERVATION_FACT	
  

UCSD	
   2,156,004	
   21,013,128	
  

UCI	
   1,426,986	
   25,130,449	
  

UCSF	
   	
  2,974,048	
   	
  142,721,257	
  

UCD	
   	
  1,935,972	
   	
  37,048,141	
  

UCLA	
   in	
  progress	
  	
   	
  in	
  progress	
  

TOTAL	
   8,493,010	
   225,912,975	
  



UC-­‐ReX	
  Governance	
  

•  Ensure	
  that	
  infrastructure	
  &	
  cri>cal	
  soxware	
  are	
  deployed	
  
&	
  maintained	
  

Technical 
Implementation 

•  Ensure	
  seman>c	
  interoperability	
  
Data 

Harmonization 

• Define	
  processes,	
  create	
  SOPs	
  
•  Planning/coordina>ng	
  training	
  &	
  user	
  support	
  User Support	
  

•  Specify	
  use	
  cases	
  
•  Provide	
  func>onal	
  gap	
  analysis	
  	
  

Technology 
Strategy 



SMART	
  enabling	
  i2b2	
  



hFp://wiki.siframework.org/file/view/Distributed+Popula>on+Queries+-­‐+Query+Health+Launch.pdf	
  

Query	
  Health	
  =	
  Emerging	
  Distributed	
  
Querying	
  SpecificaFons	
  



hFp://wiki.siframework.org/file/view/Distributed+Popula>on+Queries+-­‐+Query+Health+Launch.pdf	
  





Ques>ons?	
  


