
RHEA	  HIE	  Overview	  



Sample	  Scenario	  



Health	  Informa8on	  Exchange	  (HIE)	  



Pa8ent	  Search	  



Sharing	  pa8ent	  data	  across	  facili8es	  
(Pos8ng	  new	  informa8on)	  



Sharing	  pa8ent	  data	  across	  facili8es	  	  
(Retrieving	  informa8on)	  



Referral	  Guideline	  



Automated	  Reminders	  via	  SMS	  



Facility Registry




FR: Facility Registry
•  Business function:

–  Registry of facilities, services provided, and other metadata

•  Based on:

•  Team: RHEA Team & InSTEDD developers (iLab + Platform)

Tech Design	   Integration	  
Ruby on Rails, 

MySQL, 

ElasticSearch

Google Maps & OSM

	  

Started in Cambodia

2 ys. ago, local devs

Used by NGOs in 
national projects
	  
	  

REST API

Trigger/Event Streams 


	  



Key Functionality

•  Browse, query, filter, manage data
•  Visualize in maps & lists
•  Define facility information schema
•  Manage visibility & read/write permissions
•  Expose API for data changes and event 

triggers
•  Keep historical version sets (see past data)
•  Expose XML, JSON and GeoJSON APIs
•  Plug ins for

•  Advanced Permissions
•  Thresholds, Alerts
•  Mobile queries, updates, staff reminders





Next Steps
RHEA (Suggestions)
•  DHIS2 Integration
•  Evaluate further use cases and needs of MOH
•  Further capacity building in hosting ops & dev 

on API

General:
•  Continue to evolve from other applied use 

worldwide
•  Continue to work on plug in designs



SHR:	  Shared	  Health	  Record	  

• Business	  func8on:	  
– Maintain	  a	  person	  centric	  longitudinal	  health	  
record.	  

• Technology	  built	  on:	  
– OpenMRS	  –	  custom	  module	  
– HL7	  message	  standards	  

• Technical	  Team	  

– Jembi	  Health	  Systems,	  OpenMRS	  community	  
	  
	  



What	  does	  it	  do?	  |	  Services	  

• Storage	  and	  retrieval	  of	  pa8ent	  data	  
• Maintains	  a	  longitudinal	  health	  record	  
• Business	  Aler8ng	  :	  Triggers	  SMS	  alerts	  
• Auditable	  
• Web	  services	  

λ Post	  pa8ent	  encounter	  
λ Get	  previous	  pa8ent	  encounters	  

• HL7	  Messaging	  format	  
	  



Possible	  Next	  Steps	  |	  Future	  
feature	  

• Performance	  tes8ng	  and	  tuning	  for	  11	  million	  
people	  

• Link	  to	  Indicator	  Repor8ng	  systems	  
• Advanced	  Business	  aler8ng	  



TS:	  Terminology	  Service	  



TS:	  Terminology	  Service	  

•  Business	  func8on:	  
– Promote	  seman8c	  interoperability	  between	  
systems/components	  by	  providing	  terminologies	  
for	  common	  reference	  

•  Technology	  built	  on:	  
– Apelon	  DTS	  
– HTML/PHP/Javascript/Java/TwiWer	  bootstrap	  

•  Technical	  Team	  
–  Jembi	  Health	  Systems	  



What	  does	  it	  do?	  |	  Services	  

•  Storage	  of	  terminology	  sets	  
•  ICD10,	  LOINC,	  Rwanda	  Extension	  to	  LOINC,	  
and	  lots	  more	  

•  Interfaces:	  	  
– DTS	  Editor	  
– Website	  
– Web	  service	  interface	  



Structure	  



Client	  Registry	  (CR)	  

•  Business	  func8on:	  the	  CR	  iden8fies	  the	  same	  pa8ent	  
across	  different	  health	  se\ngs	  so	  that	  clinical	  data	  
from	  separate	  sources	  can	  be	  integrated	  to	  provide	  
a	  comprehensive	  portrait	  of	  care.	  

•  The	  technology	  is	  built	  on	  OpenEMPI,	  the	  Open	  
Source	  Enterprise	  Master	  Pa8ent	  Index,	  which	  uses	  
Java,	  Postgres,	  IHE	  PIX/PDQ	  standards	  	  
(hWp://openempi.kenai.com)	  

•  Technical	  Team:	  Includes	  leadership	  by	  SYSNET	  
Interna8onal,	  Regenstrief	  Ins8tute	  



What	  does	  it	  do?	  |	  Services	  
•  Stores	  and	  retrieves	  de-‐duplicated	  pa8ent	  
demographic	  data	  

•  Uses	  sophis8cated	  methods	  to	  iden8fy	  duplicate	  
records	  

•  OpenEMPI	  was	  designed	  using	  an	  extensible,	  
Service	  Oriented	  Architecture	  approach.	  

•  Interfaces	  include:	  
–  IHE	  PIX/PDQ	  Interface	  
–  REST-‐based	  Web	  service	  interface	  
–  Java	  &	  EJB	  APIs	  



What	  does	  it	  look	  like	  



Possible	  Next	  Steps	  |	  Future	  features	  

•  Scalability:	  Ensuring	  the	  system	  response	  exceeds	  
expecta8ons	  as	  it	  scales	  to	  9	  million	  people	  

•  Customiza8on:	  Suppor8ng	  tailored	  data	  elements	  
across	  varying	  clinical	  environments	  

•  Match	  Intelligence:	  Augmen8ng	  the	  matching	  
engine	  with	  addi8onal	  algorithms	  and	  methods	  

•  Workflow:	  Enhancing	  end-‐user	  workflows	  for	  
algorithm	  tuning	  and	  match-‐management.	  	  





RHEA PR: Provider Registry	  
•  Business function:"
–  Register providers from multiple sources and validate provider data 

from PoC applications before they enter the shared health record."

•  Technology built on:"
–  LDAP – data store (provider and posts for web services) "
–  MySQL – database (lists (e.g. jobs) & search for user interface)"
–  Twitter Bootstrap – User Interface"
–  iHRIS – PHP middleware (provides HRH business & interface logic)"
–  Moodle – eLearning system"

•  Technical Team"
–  IntraHealth International, Inc + CapacityPlus partnership (TRG, LATH, 

IMA)"
–  RHEA collaborative"
–  More to be added in next phase	  



What does it do? | Services	  
•  Storage and retrieval of provider data "
–  Consolidates key information from multiple sources"

•  Allows addition and edits by"
–  User interface"
–  Updates from national HRHIS (for paid/public sector)"

•  Additional interfaces "
–  LDAP"
–  Web services for HIM"

•  Multiple roles supported e.g…"
–  Administrator"
–  Provider Manager"

•  Powerful reporting capability"











Health	  Informa8on	  Mediator	  
What	  is	  the	  Purpose	  of	  RHEA?	  -‐	  Informa8on	  sharing	  between	  sites	  



Requirements and challenges of 
Interoperability 

•  Facilitate	  interoperability	  between	  disparate	  
and	  heterogeneous	  systems,	  both	  exis8ng	  
and	  future.	  
•  Adapt	  and	  scale	  within	  a	  changing	  

environment	  
•  Local	  changes	  should	  not	  propagate	  through	  

the	  system	  
•  Provide	  a	  low	  barrier	  to	  entry	  to	  connect	  new	  

and	  legacy	  systems	  



Enterprise	  Service	  Bus	  approach	  

Overview	  of	  the	  HIM	  Components	  

HIM	  =	  {I,	  P,	  M}	  



Media8on	  Component	  



Scalability	  View	  



Adaptability	  View	  



Analysis 

•  Currently	  being	  implemented	  in	  Rwanda	  
•  API	  hides	  complexity	  of	  infrastructure	  

o  facilitates	  easy	  interoperability	  between	  
disparate	  HISs	  

•  Encourages	  local	  autonomy	  
•  The	  HIM	  does	  not	  prescribe	  a	  data	  exchange	  

format	  



Conclusion 
•  Future	  Work	  

o  Developing	  a	  more	  general	  framework	  
o  Security	  architecture	  

•  Proposed	  architecture	  proves	  to	  
o  facilitate	  easy	  interoperability,	  promote	  local	  

autonomy	  
o  scale	  and	  adapt	  

•  We	  currently	  have	  a	  func8oning	  reference	  
implementa8on	  of	  this	  architecture	  


