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UM	
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“HEALING	
  MANKIND”	
  



UM	
  Healthcare	
  Por=olio	
  	
  

CARE	
  

EDUCATON	
  

RESEARCH	
  	
  



UM	
  Care	
  Delivery	
  Por=olio	
  

Private	
  TerEary	
  Care	
  Hospital	
  	
  
Sees	
  about	
  100,000	
  paEents	
  a	
  
year	
  

Public	
  Teaching	
  Hospital	
  
Does	
  Primary	
  to	
  TerEary	
  Care	
  	
  	
  
Sees	
  over	
  1	
  Million	
  paEents	
  a	
  
year	
  



UMSC	
  DifferenDaDon	
  in	
  the	
  Private	
  Healthcare	
  Market	
  
UMSC	
  is	
  built	
  on	
  the	
  same	
  DNA	
  of	
  the	
  UM	
  Healthcare	
  system,	
  with	
  an	
  emphasis	
  on	
  a	
  
holisEc,	
  cuNng	
  edge	
  and	
  interdisciplinary	
  delivery	
  of	
  care	
  in	
  the	
  TerEary	
  and	
  
Quaternary	
  space.	
  	
  Our	
  clinical	
  talent	
  comes	
  from	
  the	
  best	
  of	
  the	
  Faculty	
  of	
  Medicine.	
  	
  
	
  

CARE	
  

EDUCATON	
  

RESEARCH	
  	
  



The	
  Origins	
  of	
  UMSC	
  	
  
UMSC	
  begun	
  as	
  a	
  “private	
  wing”	
  to	
  the	
  popular	
  University	
  Hospital	
  more	
  than	
  11	
  years	
  ago	
  as	
  a	
  
strategy	
  to	
  retain	
  the	
  clinical	
  talent	
  in	
  the	
  public	
  teaching	
  hospital	
  but	
  matured	
  into	
  a	
  full	
  blown	
  
private	
  terEary	
  centre	
  and	
  an	
  important	
  source	
  of	
  revenue	
  to	
  this	
  hybrid	
  system	
  over	
  the	
  years.	
  	
  
	
  



TransformaDon	
  of	
  UMSC	
  from	
  Virtual	
  to	
  Actual	
  	
  
UMSC	
  is	
  currently	
  virtual	
  with	
  a	
  good	
  number	
  of	
  resources	
  running	
  from	
  UMMC	
  but	
  will	
  soon	
  
have	
  its	
  own	
  independent	
  infrastructure	
  with	
  the	
  compleEon	
  of	
  the	
  health	
  metropolis.	
  	
  

CLINIC	
  

WARD	
  

O&G	
  

RAD	
  

$	
  



The	
  UM	
  Health	
  Metropolis	
  	
  

With	
  the	
  compleEon	
  of	
  the	
  UM	
  Health	
  Metropolis,	
  UMSC	
  will	
  grow	
  into	
  a	
  490	
  bed	
  Hospital	
  and	
  
be	
  expandable	
  to	
  a	
  980	
  bed	
  Hospital.	
  With	
  this	
  new	
  infrastructure,	
  our	
  combined	
  healthcare	
  
system	
  is	
  expected	
  to	
  be	
  providing	
  care	
  to	
  more	
  than	
  3	
  Million	
  PaEents	
  a	
  year.	
  	
  

Regional	
  Healthcare	
  Icon	
  	
  
Centre	
  of	
  Excellence	
  &	
  Integrated	
  Healthcare	
  Ecosystem	
  
Full	
  ConEnuum	
  of	
  Care	
  (Primary	
  	
  TerEary	
  	
  Quaternary)	
  
InternaEonal	
  health	
  travel	
  hub	
  
Capacity	
  to	
  treat	
  1.0	
  mil	
  paEents	
  per	
  annum	
  	
  
490	
  beds,	
  180	
  clinics,	
  16	
  OTs	
  (Stage	
  1)	
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SOME	
  CHALLENGES	
  	
  



Silos	
  Everywhere	
  	
  
	
  
	
  From	
  applicaEons,	
  to	
  data	
  repositories,	
  
to	
  back	
  end	
  infrastructure,	
  more	
  than	
  
10	
  years	
  of	
  healthcare	
  IT	
  has	
  le^	
  us	
  
with	
  silos	
  of	
  many	
  forms	
  making	
  it	
  very	
  
difficult	
  to	
  achieve;	
  	
  
•  A	
  Longitudinal	
  complete	
  view	
  of	
  

the	
  PaEents	
  Medical	
  Record	
  	
  
•  Comprehensive	
  Clinical	
  AnalyEcs	
  	
  
•  CollaboraEve	
  plaaorms	
  for	
  

Clinicians	
  	
  



UndigiDzed,	
  
Unstructured	
  Data	
  

Much	
  of	
  the	
  Medical	
  Data	
  is	
  trapped	
  on	
  
paper	
  and	
  difficult	
  to	
  provision	
  to	
  the	
  point	
  
of	
  care	
  in	
  a	
  Emely	
  manner.	
  Simultaneous	
  
use	
  by	
  different	
  teams	
  collaboraDng	
  for	
  a	
  
comorbidity	
  or	
  differenEal	
  diagnosis	
  is	
  
virtually	
  impossible.	
  	
  
Scanning	
  it	
  in	
  to	
  create	
  an	
  online	
  copy	
  
allows	
  concurrent	
  use,	
  but	
  the	
  soTware	
  is	
  
sDll	
  agnosDc	
  of	
  the	
  content	
  and	
  cannot	
  
assist	
  in	
  analyEcs.	
  	
  



ApplicaDons,	
  Access	
  to	
  InformaDon	
  	
  	
  
Many	
  popular	
  &	
  specialized	
  clinical	
  applicaEons	
  are	
  made	
  by	
  incumbent	
  life	
  science	
  vendors	
  and	
  
o^en	
  require	
  specialized	
  compuEng	
  environments	
  to	
  funcEon,	
  causing	
  a	
  proliferaEon	
  of	
  different	
  
terminals	
  and	
  devices	
  needed	
  to	
  access	
  different	
  types	
  of	
  informaEon	
  in	
  the	
  delivery	
  of	
  care.	
  	
  	
  
	
  

Reference	
  Material	
  

Clinician’s	
  
Notes	
  

Lab	
  Results	
  	
  

Hospital	
  Billing	
  
System	
  



Nurse,	
  where	
  
are	
  the	
  lab	
  
results?	
  

*Nurse	
  
Call	
  

Buzzing*	
  

*SMS	
  
from	
  

Doctor*	
  

*QuesBon	
  from	
  
Lab	
  on	
  Lab	
  
ApplicaBon*	
  

*Call	
  about	
  
to	
  be	
  

transferred	
  
to	
  her	
  *	
  

Killer	
  Silos	
  	
  
In	
  the	
  typical	
  hospital,	
  Nursing	
  staff	
  are	
  bombarded	
  with	
  request	
  from	
  too	
  many	
  channels	
  with	
  
duplicaDon	
  and	
  risk	
  of	
  communicaDon	
  errors.	
  There	
  is	
  a	
  correlaEon	
  proven	
  in	
  UMSC	
  between	
  
busyness	
  and	
  mistakes.	
  Streamlining	
  task	
  and	
  communicaEon	
  with	
  HIT	
  and	
  Unified	
  
CommunicaEon	
  not	
  only	
  improves	
  efficiency	
  and	
  miEgates	
  risk	
  of	
  errors,	
  it	
  also	
  has	
  savings	
  from	
  
siloes	
  of	
  communicaEon	
  infrastructure.	
  	
  
	
  



IT	
  Infrastructure	
  Silos	
  
are	
  unsustainable	
  in	
  
the	
  long	
  run	
  

The	
  average	
  cost	
  of	
  a	
  TB	
  of	
  storage	
  
in	
  a	
  Zero	
  InformaEon	
  loss	
  
architecture	
  is	
  about	
  RM	
  15,000	
  –	
  
30,000	
  per	
  TB	
  –	
  an	
  IT	
  system	
  
proliferaEng	
  Silos	
  is	
  unsustainable.	
  
Every	
  500MB	
  mammogram	
  is	
  really	
  
500MB	
  x	
  3	
  to	
  the	
  Hospital	
  IT,	
  1	
  on	
  
producEon,	
  1	
  on	
  DR	
  and	
  1	
  in	
  Backup	
  
on	
  a	
  tape.	
  	
  	
  



Buildings	
  based	
  on	
  ID	
  not	
  Architecture	
  	
  
Most	
  of	
  our	
  so^ware	
  projects	
  are	
  very	
  driven	
  by	
  funcEonality	
  with	
  limle	
  thought	
  for	
  architecture.	
  
The	
  buildings	
  we	
  build	
  aren't	
  sound.	
  We	
  need	
  good	
  architecture	
  (foundaEons)	
  to	
  build	
  
funcEonality	
  on	
  (ID)	
  	
  
	
  



The	
  problems	
  with	
  IntegraDon	
  via	
  HL7	
  	
  
HL7	
  for	
  just	
  sending	
  messages	
  is	
  prone	
  to	
  issues	
  of	
  version	
  control,	
  loss	
  of	
  dimensions	
  in	
  the	
  data	
  
and	
  inability	
  to	
  reconcile	
  with	
  other	
  dimensions	
  
	
  



The	
  problems	
  with	
  IntegraDon	
  via	
  HL7	
  	
  
1.  We	
  abstract	
  when	
  we	
  turn	
  3	
  Dimensional	
  data	
  to	
  2D	
  messages	
  	
  
2.  These	
  spagheN	
  networks	
  of	
  abstracEon	
  become	
  expensive	
  and	
  dangerous	
  to	
  maintain	
  	
  
	
  

There’s	
  more	
  to	
  
me	
  than	
  you	
  
know	
  ladies…	
  

Yeah	
  
right!	
  



Missing	
  –	
  ETL	
  and	
  Data	
  Management	
  	
  
1.  IntegraEon	
  cost	
  so	
  much	
  because	
  we	
  are	
  trying	
  to	
  stretch	
  basic	
  HL7	
  Communicators	
  to	
  

have	
  ETL	
  and	
  TranslaEon	
  capabiliEes	
  
2.  Add	
  to	
  that	
  the	
  complexity	
  of	
  IteraEve	
  analysis	
  (such	
  as	
  calculaEng	
  drug	
  doses	
  against	
  

paEent’s	
  age	
  and	
  weight)	
  ,	
  Time	
  Series	
  ComputaEons,	
  Conversion	
  of	
  Units	
  of	
  measures	
  

Star	
  Schema	
  

Snowflake	
  Schema	
  



OUR	
  OBJECTIVE	
  



PaDent	
  Angelina	
  Jolie	
  360	
  Degrees	
  

Lab	
  Test	
  

MedicaEon	
  
History	
  

AestheEc	
  
Therapies	
  

Imaging	
  

Allergies	
  

Blood	
  Type	
  

HospitalizaEon	
  &	
  
Treatments	
  

Cultural	
  

Family	
  
History	
  

Payment	
  
Plan	
   Workout	
  

Logs	
  



EHRs,	
  Enabling	
  CollaboraDon	
  between	
  Clinicians	
  
A	
  longitudinal,	
  inclusive	
  &	
  comprehensive	
  lifeEme	
  healthcare	
  record	
  that	
  spans	
  mulEple	
  care	
  
givers	
  and	
  ensures	
  a	
  conEnuity	
  of	
  care	
  for	
  paEents.	
  This	
  paEent	
  centered	
  approach	
  will	
  allow	
  a	
  
shi^	
  from	
  a	
  silo-­‐ed	
  episodic	
  view	
  of	
  care	
  prone	
  to	
  waste,	
  duplicaEon	
  and	
  sub	
  opEmal	
  
outcomes	
  to	
  case	
  based	
  and	
  lifeEme	
  care	
  management	
  paradigm.	
  	
  

nurture	
  

nature	
  Major	
  Events	
  Timeline	
  



HIT	
  for	
  Enabling	
  CollaboraDon	
  between	
  Clinicians	
  
HIT	
  enabled	
  plaaorms	
  for	
  collaboraEon	
  between	
  Clinicians	
  will	
  enable	
  a	
  consolidated	
  lifeEme	
  
healthcare	
  record	
  and	
  allow	
  care	
  providers	
  access	
  to	
  more	
  markets	
  without	
  geographical	
  
constraints.	
  	
  	
  



HIT	
  to	
  drive	
  the	
  wellness	
  business	
  	
  	
  
The	
  next	
  step	
  in	
  the	
  evoluEon	
  of	
  Healthcare	
  Provision	
  in	
  Malaysia	
  is	
  to	
  address	
  the	
  opportuniEes	
  for	
  
prevenEon	
  &	
  wellness,	
  which	
  opens	
  up	
  the	
  possibility	
  of	
  selling	
  diagnosEcs	
  and	
  wellness	
  subscripEons	
  to	
  
larger	
  markets.	
  Wellness	
  will	
  be	
  a	
  partnership	
  between	
  providers	
  and	
  paEents,	
  with	
  the	
  sole	
  purpose	
  of	
  the	
  
prevenEon	
  of	
  disease.	
  This	
  paradigm	
  shi^	
  will	
  require	
  HIT	
  for	
  empowering	
  paEents	
  to	
  manage	
  their	
  
healthcare	
  records	
  with	
  PHRs,	
  allowing	
  their	
  next	
  of	
  kin	
  to	
  parEcipate	
  as	
  co	
  care	
  managers,	
  assigning	
  
specialized	
  primary	
  care	
  and	
  wellness	
  partners	
  while	
  providing	
  terEary	
  support	
  physically	
  or	
  remotely	
  via	
  
telemedicine.	
  	
  



UMSC	
  HIT	
  IN	
  A	
  NUTSHELL	
  	
  



Our	
  use	
  of	
  HIT	
  	
  

	
  
1.  Acquire,	
  digiEze,	
  govern	
  and	
  warehouse	
  data	
  	
  
2.  Provide	
  secure	
  plaaorms	
  to	
  consume,	
  contribute	
  and	
  collaborate	
  with	
  

informaEon	
  derived	
  from	
  the	
  data	
  –	
  both	
  structured	
  and	
  yet-­‐to-­‐be-­‐
structured	
  	
  

3.  Derive	
  meaning	
  from	
  informaEon	
  and	
  data	
  	
  
4.  Exchange	
  data,	
  informaEon	
  and	
  meaning	
  between	
  systems	
  and	
  

organizaEons	
  	
  	
  

1.  HIT	
  builds	
  plaaorms	
  for	
  InformaEon	
  Management	
  in	
  the	
  healthcare	
  pracEce	
  to	
  enable	
  the	
  
different	
  authorized	
  stakeholders	
  to	
  consume	
  and	
  contribute	
  informaEon	
  to	
  the	
  paEents	
  
profile	
  in	
  realEme.	
  It	
  is	
  also	
  used	
  for	
  the	
  management	
  and	
  administraEon	
  of	
  the	
  healthcare	
  
pracEce,	
  in	
  the	
  delivery	
  of	
  care,	
  educaEon	
  or	
  research.	
  	
  
	
  

2.  HIT	
  enables	
  analyEcs	
  of	
  anonymized	
  informaEon	
  to	
  derive	
  analyEcs	
  and	
  insights	
  on	
  
commercial	
  and	
  clinical	
  trends	
  in	
  the	
  delivery	
  of	
  care	
  and	
  the	
  correlaEon	
  of	
  this	
  data	
  to	
  
bioinformaEcs	
  will	
  enable	
  systems	
  biology	
  	
  
	
  

3.  HIT	
  enables	
  the	
  shi^	
  to	
  PaEent	
  Centred	
  Care	
  which	
  begins	
  with	
  an	
  EHR	
  that	
  spans	
  mulEple	
  
care	
  providers	
  and	
  allows	
  collaboraEon	
  and	
  then	
  moves	
  on	
  the	
  acEve	
  engagement	
  of	
  that	
  
paEent	
  to	
  parEcipate	
  in	
  the	
  management	
  of	
  their	
  healthcare	
  with	
  their	
  trusted	
  providers.	
  	
  

	
  

	
  

Healthcare	
  InformaEon	
  Technology	
  

2.	
  Healthcare	
  
(Clinical	
  or	
  Bio)	
  
InformaEcs	
  	
  

1.	
  Healthcare	
  
Management	
  

3.	
  PaEent	
  
Centred	
  Care	
  



HIT	
  Scope	
  and	
  Purpose	
  	
  
Much	
  like	
  in	
  F1,	
  the	
  supporEng	
  team	
  does	
  everything	
  but	
  drive	
  the	
  car	
  –	
  The	
  HIT	
  
department	
  provides	
  the	
  tools	
  and	
  systems	
  for	
  those	
  delivering	
  care	
  (the	
  drivers)	
  to	
  use	
  
	
  



CDO	
  AdministraEve	
  	
  
Clinical	
  

InformaEon	
  
Systems	
  	
  

Integrated	
  
Healthcare	
  
Systems	
  

EvoluDon	
  of	
  HIT	
  	
  	
  

• Resource	
  Management	
  –	
  
Time,	
  FaciliEes,	
  Beds,	
  HR,	
  
Inventories,	
  Drugs,	
  etc	
  	
  
• Supply	
  Chain	
  
Management	
  	
  
• PaEent	
  Management	
  
Systems	
  and	
  CRM	
  	
  
• Financial	
  Management	
  &	
  
Business	
  Intelligence	
  	
  
• Medical	
  and	
  Financial	
  
coding	
  and	
  abstracEon	
  	
  
• CompuEng,	
  CollaboraEon	
  
and	
  CommunicaEons	
  
Plaaorms	
  
	
  

• Imaging	
  and	
  DiagnosEc	
  
InvesEgaEon	
  Management	
  	
  
• Archived	
  Legacy	
  Paper	
  
Medical	
  Records	
  	
  
• Drug	
  PrescripEons	
  and	
  
AdministraEon	
  Management	
  	
  
• Clinical	
  Decision	
  Support	
  and	
  
Care	
  Pathways	
  (Clinical	
  Best	
  
PracEces)	
  	
  
• SupporEng	
  therapy	
  sub	
  
systems	
  –	
  IntervenEonal	
  
Radiology,	
  Hemodialysis,	
  
Physiotherapy,	
  Dietary	
  

• Interoperable	
  Electronic	
  
Health	
  Records	
  (EHR)	
  	
  
• Integrated	
  Payment	
  and	
  
Payor	
  Systems	
  
• Integrated	
  Supply	
  Chains	
  and	
  
Procurement	
  Systems	
  	
  	
  
• Integrated	
  DiagnosEc	
  
Services	
  Networks	
  	
  
• 	
  Integrated	
  Referral	
  and	
  
collaboraEve	
  networks	
  	
  
• 	
  PaEent	
  Portals	
  and	
  Personal	
  
Health	
  Records	
  (PHR)	
  
• 	
  Integrated	
  Emergency	
  
Systems	
  and	
  Epidemic	
  
Management	
  



Clinical	
  
Decision	
  
Support	
  

Customer	
  
Engagement	
  

Financial	
  
Decision	
  
Support	
  

Brand	
  	
  
Am

bassadors	
  

Autom
aEon

	
  &	
  Se
lf	
  Hel

p	
  

Integ
raEon

	
  with
	
  Rese

arch	
  
	
  

Alignment	
  with	
  University	
  	
  
Compliance	
  

HIT	
  Outcomes	
  



AdministraEon	
  
OpEmizaEon	
  	
  
• ERP	
  	
  
• HRM	
  	
  
• Financial	
  
Management	
  	
  
• BI	
  	
  

Tracking	
  Paper	
  
MRs	
  	
  
• MRTS	
  	
  
• Scanned	
  CDRs	
  	
  

DiagnosEcs	
  
Jungle	
  &	
  
Treasure	
  
HunEng	
  
• CPOE	
  	
  
• ConsolidaEon	
  	
  

PaEent	
  Safety	
  
• PaEent	
  Tracking	
  	
  
• Closed	
  Loop	
  PIS	
  	
  
• AIRS	
  	
  

LimitaEons	
  of	
  
Paper	
  MRs	
  
• EMRs	
  
• Clinical	
  AnalyEcs	
  	
  	
  

Support	
  
Services	
  
Inefficiencies	
  	
  
• FaciliEes	
  &	
  
Engineering	
  
Systems	
  
• Biomedical	
  
Systems	
  
Management	
  	
  	
  

Customer	
  
Engagement	
  	
  
• Streamlined	
  
CommunicaEons	
  	
  
• CRM	
  	
  &	
  Net	
  
Promoter	
  Scores	
  
(NPS)	
  
• Self	
  Help	
  Kiosk	
  	
  
• PHRs	
  and	
  
Wellness	
  	
  

SpaEal	
  
LimitaEon	
  	
  
• Virtualized	
  
resources	
  
management	
  	
  
• Access	
  to	
  new	
  
markets	
  via	
  
Telemedicine	
  and	
  
Referral	
  Networks	
  	
  
• Partnership	
  with	
  
Primary	
  Care	
  	
  

Cloud	
  Enabled	
  Highly	
  Available	
  &	
  Highly	
  Managed	
  Infrastructure	
  	
  

Technology	
  Partnerships	
  	
  

HIE	
  Level	
  Interoperability	
  

Ubiquitous	
  &	
  Mobile	
  Access	
  	
  

Big	
  Data	
  Capable	
  

HIT	
  Problem	
  Solving	
  



OMICS	
  

Personal	
  
Devices	
  

	
  

Medical	
  
Knowledge	
  

LIS	
  
Flat	
  
Files	
  Imaging	
  

Paper	
  
MRs	
  
	
  PIS	
   RIS	
  

Natural	
  
Language	
  
Input	
  
	
   Coded	
   Exchange	
  PHR	
  

CPOE	
  &	
  Interoperability	
  Engine	
  

Unified	
  Comm	
  &	
  Enterprise	
  Content	
  Management	
  

SemanEc	
  Engine	
  &	
  KM	
  

HIE	
  &	
  Cloud	
  

Phases	
  of	
  Breaking	
  Silos	
  	
  

BioinformaEcs	
  

M2M	
  
Data	
   Human	
  

Comm	
  	
  



Consumer	
  Health	
  IT	
  

Integrated,	
  Interconnected	
  
Healthcare	
  Systems	
  	
  

Decision	
  Support,	
  Clinical	
  
Management	
  &	
  Guidance	
  

Clinical	
  InformaEon	
  
Management	
  	
  

PaEent	
  and	
  
TransacEon	
  
Management	
  

Basic	
  
AdministraEon	
  

IT	
  
Capability	
  

UMSC	
  	
  IT	
  Dept	
  –	
  Q4,	
  2010	
  

UMSC	
  HIS	
  Phase	
  1	
  –	
  Q4,	
  2011	
  

UMSC	
  HIS	
  Phase	
  2	
  –	
  Q3,	
  2012	
  

Nebulium	
  Phase	
  1	
  –	
  Q2,	
  2013	
  

Step	
  1:	
  CDOs	
  and	
  
Clinicians	
  Collaborate	
  

Step	
  2:	
  PaDents	
  
ParDcipate	
  

UMSC	
  HIS	
  Phase	
  3	
  –	
  Q4,	
  2013	
  

UMSC	
  HIT	
  Journey	
  



01.	
  IT	
  CAPABILITY	
  



IT	
  Capability	
  |	
  Strategic	
  InformaDon	
  Systems	
  Planning	
  	
  
Healthcare	
  Providers	
  have	
  to	
  balance	
  between	
  their	
  strategic	
  and	
  operaEonal	
  use	
  of	
  IT	
  against	
  the	
  sheer	
  
cost	
  of	
  doing	
  IT.	
  IT	
  is	
  o^en	
  the	
  one	
  of	
  the	
  biggest	
  expenses	
  in	
  the	
  modern	
  healthcare	
  providers	
  budget.	
  
Organic	
  growth	
  over	
  Eme	
  can	
  o^en	
  lead	
  to	
  unsustainable	
  silos	
  of	
  systems	
  that	
  are	
  to	
  expensive	
  to	
  grow	
  and	
  
maintain.	
  Careful	
  planning	
  &	
  management	
  is	
  needed	
  to	
  ensure	
  that	
  the	
  IT	
  investments	
  are	
  sustainable	
  over	
  
Eme	
  and	
  able	
  to	
  meet	
  strategic	
  goals.	
  	
  



IT	
  Capability	
  |	
  Technology,	
  Infrastructure	
  and	
  Systems	
  
The	
  datacentre	
  is	
  the	
  brain	
  of	
  the	
  modern	
  hospital,	
  and	
  the	
  network	
  is	
  its	
  central	
  nervous	
  system.	
  With	
  
mission	
  criEcal	
  applicaEons	
  such	
  as,	
  OT,	
  ICU	
  and	
  ED	
  Management	
  systems	
  depending	
  on	
  criEcal	
  
infrastructure,	
  the	
  modern	
  datacentre	
  has	
  to	
  be	
  designed	
  to	
  be	
  resilient	
  to	
  disrupEons	
  and	
  disasters.	
  It	
  has	
  
to	
  also	
  offer	
  agility	
  to	
  IT	
  and	
  business	
  units	
  to	
  deploy	
  new	
  Clinical	
  and	
  Business	
  systems	
  in	
  short	
  Eme	
  
frames,	
  because	
  healthcare	
  is	
  a	
  very	
  dynamic	
  industry	
  in	
  the	
  midst	
  of	
  big	
  transformaEons.	
  	
  



IT	
  Capability	
  |	
  End	
  User	
  CompuDng	
  &	
  Interfaces	
  
Large	
  hospitals	
  o^en	
  sprawl	
  through	
  large	
  geographical	
  spaces	
  and	
  require	
  a	
  conEnuity	
  of	
  IT	
  and	
  
communicaEons	
  no	
  mamer	
  which	
  building	
  or	
  wing	
  a	
  user	
  is	
  in.	
  Clinicians	
  and	
  staff	
  need	
  follow-­‐me-­‐desktops	
  
with	
  persistent	
  sessions,	
  rights	
  and	
  applicaEons	
  that	
  can	
  be	
  accessed	
  from	
  various	
  terminals	
  or	
  mobile	
  
devices	
  because	
  its	
  not	
  always	
  feasible	
  to	
  carry	
  a	
  device	
  or	
  computer	
  around	
  with	
  them.	
  	
  



IT	
  Capability	
  |	
  Talent	
  	
  
The	
  hospital	
  also	
  needs	
  the	
  right	
  talent	
  
that	
  includes;	
  	
  
• Computer	
  and	
  Network	
  Engineers	
  
• So^ware	
  Engineers	
  	
  
• Database	
  Administrators	
  	
  
• Health	
  IT	
  professionals	
  	
  	
  
	
  
Smart	
  partnerships	
  and	
  cloud	
  
compuEng	
  help	
  the	
  modern	
  hospital	
  
cope	
  with	
  these	
  needs	
  by	
  outsourcing	
  
to	
  technology	
  partners	
  bemer	
  
equipped	
  to	
  recruit	
  and	
  retain	
  such	
  
talent.	
  While	
  it	
  is	
  possible	
  to	
  outsource	
  
execuEon	
  and	
  operaEons,	
  design	
  and	
  
management	
  of	
  the	
  Health	
  IT	
  must	
  be	
  
carried	
  out	
  by	
  an	
  internal	
  resource	
  
who	
  is	
  guaranteed	
  to	
  protect	
  the	
  
interest	
  of	
  the	
  hospital.	
  	
  



IT	
  Capability	
  |	
  AdopDon	
  &	
  Change	
  Management	
  	
  	
  	
  
The	
  single	
  biggest	
  asset	
  of	
  any	
  health	
  IT	
  project	
  is	
  the	
  	
  adopEon	
  of	
  the	
  clinicians	
  and	
  staff.	
  
Change	
  management	
  strategies	
  and	
  complex	
  business	
  process	
  reengineering	
  is	
  needed	
  to	
  
transform	
  a	
  hospital	
  to	
  embrace	
  automaEon	
  and	
  electronic	
  workflows.	
  	
  



IT	
  Capability	
  |	
  Governance	
  and	
  Compliance	
  	
  
A	
  detailed	
  study	
  of	
  compliance	
  and	
  governance	
  frameworks	
  must	
  be	
  conducted	
  that	
  should	
  
result	
  in	
  a	
  clear	
  understanding	
  of	
  the	
  economics	
  of	
  compliance	
  and	
  an	
  acEon	
  plan	
  to	
  
implement	
  the	
  frameworks	
  necessary.	
  	
  



02.	
  ADMINISTRATIVE	
  IT	
  	
  



AdministraDve	
  IT	
  |	
  Enterprise	
  Resource	
  Management	
  	
  	
  
The	
  right	
  Hospital	
  InformaEon	
  System	
  will	
  create	
  data	
  models	
  and	
  structures	
  to	
  understand	
  
the	
  hospitals	
  resources,	
  cost	
  and	
  revenue	
  structures	
  Eed	
  down	
  to	
  the	
  various	
  business	
  units,	
  
such	
  as	
  Radiology,	
  Cardiology,	
  etc.	
  This	
  will	
  enable	
  bemer	
  planning	
  for	
  capacity,	
  and	
  
investment	
  for	
  growth,	
  etc,	
  and	
  translate	
  to	
  a	
  bemer	
  bomomline	
  or	
  the	
  ability	
  to	
  maximize	
  the	
  
available	
  funding.	
  	
  



AdministraDve	
  IT	
  |	
  
Enterprise	
  Resource	
  
Management	
  	
  
Asset	
  management	
  systems	
  help	
  
track	
  and	
  manage	
  expensive	
  
biomedical	
  and	
  engineering	
  
assets	
  while	
  allowing	
  managers	
  to	
  
opEmize	
  their	
  uElizaEon	
  and	
  
lifecycle.	
  	
  
	
  
They	
  will	
  also	
  help	
  the	
  hospital	
  
maintain	
  quality	
  and	
  compliance	
  
requirements	
  .	
  



AdministraDve	
  IT	
  |	
  Business	
  Intelligence	
  
Advanced	
  use	
  of	
  modern	
  BI	
  tools	
  provide	
  the	
  modern	
  hospital	
  managers	
  with	
  informaEon	
  
they	
  need	
  to	
  bemer	
  understand	
  their	
  business	
  drivers,	
  demand,	
  issues	
  and	
  risk	
  	
  while	
  making	
  
more	
  evidence	
  based	
  projecEons	
  and	
  resource	
  allocaEon.	
  They	
  also	
  help	
  create	
  plaaorms	
  of	
  
transparency,	
  where	
  governing	
  Boards	
  can	
  be	
  assured	
  that	
  they	
  are	
  looking	
  at	
  performance	
  
metrics	
  and	
  KPIs	
  from	
  actual	
  live	
  data.	
  	
  



03.	
  PATIENT	
  MANAGEMENT	
  	
  



PaDent	
  Management	
  |	
  
Hospital	
  Call	
  Centre	
  
In	
  outpaEent	
  and	
  terEary	
  care	
  
clinics,	
  the	
  consultaEon	
  o^en	
  
begins	
  with	
  a	
  call	
  to	
  the	
  hospital	
  
call	
  centre.	
  The	
  call	
  centre	
  has	
  to	
  
be	
  equipped	
  to	
  idenEfy	
  returning	
  
paEents	
  and	
  referral	
  partners	
  	
  
and	
  translate	
  that	
  into	
  an	
  
appointment	
  with	
  a	
  clinician.	
  	
  
	
  
The	
  call	
  centre	
  also	
  manages	
  
reminders	
  to	
  paEents	
  to	
  reduce	
  
the	
  amount	
  of	
  no	
  shows.	
  	
  



PaDent	
  Management	
  |	
  Customer	
  Service	
  &	
  Hospitality	
  
A	
  unified	
  Hospital	
  InformaEon	
  System	
  can	
  facilitate	
  the	
  idenEficaEon	
  of	
  a	
  paEent	
  and	
  
transacEon	
  at	
  the	
  various	
  points	
  of	
  care,	
  translaEng	
  to	
  more	
  comfortable	
  paEent	
  experience	
  
with	
  the	
  added	
  benefit	
  of	
  the	
  Emely	
  and	
  accurate	
  generaEon	
  of	
  all	
  charges.	
  	
  



PaDent	
  Management	
  |	
  Queue	
  and	
  Appointment	
  Management	
  
Integrated	
  Queue	
  and	
  Appointment	
  systems	
  can	
  significantly	
  	
  speed	
  up	
  the	
  paEent	
  journey	
  
while	
  allowing	
  the	
  hospital	
  to	
  maximize	
  its	
  paEent	
  volumes.	
  It	
  can	
  also	
  enable	
  a	
  more	
  
comfortable	
  wait	
  with	
  the	
  right	
  digital	
  signage,	
  where	
  the	
  paEent’s	
  next	
  of	
  kin	
  could	
  pass	
  the	
  
Eme	
  in	
  more	
  comfortable	
  seNngs	
  such	
  as	
  a	
  cafeteria	
  or	
  library.	
  	
  	
  



PaDent	
  Management	
  |	
  PaDent	
  Throughput	
  	
  
The	
  goal	
  of	
  PaEent	
  Management	
  systems	
  is	
  to	
  get	
  PaEents	
  in	
  and	
  out	
  of	
  the	
  system	
  as	
  
quickly	
  as	
  possible	
  while	
  ensuring	
  their	
  safety	
  and	
  comfort.	
  This	
  is	
  a	
  win/win,	
  more	
  
throughput	
  means	
  the	
  Care	
  Delivery	
  OrganizaEon	
  can	
  see	
  more	
  paEents	
  while	
  no	
  paEent	
  
enjoys	
  staying	
  in	
  the	
  hospital	
  longer	
  than	
  they	
  need	
  to.	
  	
  



PaDent	
  Management	
  |	
  Automated	
  IdenDficaDon	
  &	
  PaDent	
  Tracking	
  
AutomaEng	
  the	
  idenEficaEon	
  of	
  paEents	
  during	
  the	
  process	
  of	
  care	
  is	
  a	
  fundamental	
  of	
  
paEent	
  safety,	
  reducing	
  the	
  risk	
  of	
  medicaEon	
  errors	
  or	
  mixing	
  up	
  diagnosEc	
  informaEon.	
  
RFIP	
  technology	
  can	
  also	
  enable	
  acEve	
  tracking	
  of	
  paEent	
  in	
  larger	
  hospitals	
  and	
  even	
  alert	
  
nurses	
  when	
  a	
  paEent	
  falls	
  or	
  is	
  unusually	
  inacEve	
  outside	
  of	
  their	
  ward	
  beds.	
  	
  



PaDent	
  Management	
  |	
  AmeniDes	
  &	
  EMR	
  Interfaces	
  
The	
  bedside	
  tablet	
  can	
  be	
  offered	
  as	
  an	
  amenity	
  which	
  can	
  provide	
  the	
  paEent	
  access	
  to	
  the	
  internet,	
  
piped	
  in	
  entertainment	
  and	
  even	
  paid	
  on	
  demand	
  content.	
  The	
  paEent	
  can	
  also	
  order	
  addiEonal	
  products	
  
and	
  services	
  from	
  the	
  hospital	
  or	
  surrounding	
  vendors	
  and	
  have	
  it	
  charged	
  to	
  their	
  bill	
  if	
  they	
  so	
  choose.	
  
The	
  paEent	
  can	
  also	
  have	
  access	
  to	
  their	
  bill	
  if	
  so	
  configured.	
  The	
  screen	
  also	
  had	
  clinical	
  funcEonality,	
  
with	
  the	
  ability	
  to	
  video	
  call	
  a	
  clinician	
  and	
  give	
  clinicians	
  access	
  to	
  the	
  paEents	
  EMR	
  at	
  the	
  bedside.	
  This	
  
will	
  reduce	
  the	
  risk	
  of	
  cross	
  infecEon	
  when	
  a	
  clinician	
  carries	
  a	
  tablet	
  with	
  him	
  from	
  paEent	
  to	
  paEent.	
  	
  



PaDent	
  Management	
  |	
  Billing	
  AutomaDon	
  
Billing	
  systems	
  with	
  interoperable	
  data	
  models	
  that	
  automaEcally	
  capture	
  charges	
  during	
  the	
  
paEent	
  journey	
  so	
  that	
  the	
  paEent	
  always	
  finds	
  the	
  bill	
  waiEng	
  for	
  them,	
  and	
  not	
  vice	
  versa.	
  A	
  
well	
  modeled	
  billing	
  system	
  will	
  also	
  be	
  interoperable	
  with	
  payor	
  networks,	
  to	
  reduce	
  waiEng	
  
Eme	
  for	
  authenEcaEon	
  and	
  credit	
  checks	
  against	
  GL	
  payments.	
  

Gangnam	
  Severance	
  
Hospital,	
  Yonsei	
  
University,	
  Gangnam,	
  	
  
Seoul	
  	
  	
  



PaDent	
  Management	
  |	
  
Self	
  Service	
  Kiosk	
  
Self	
  service	
  kiosk	
  can	
  reduce	
  
paEent	
  waiEng	
  Emes	
  by	
  allowing	
  
paEents	
  to	
  register	
  themselves,	
  
get	
  statements,	
  diagnosEc	
  
reports,	
  etc	
  and	
  even	
  schedule	
  
their	
  next	
  appointment	
  by	
  
themselves.	
  	
  
	
  
Such	
  kiosk	
  have	
  the	
  added	
  benefit	
  
of	
  reducing	
  the	
  manpower	
  
needed	
  to	
  service	
  paEents.	
  	
  

Gangnam	
  Severance	
  
Hospital,	
  Yonsei	
  

University,	
  Gangnam,	
  	
  
Seoul	
  	
  	
  



PaDent	
  Management	
  |	
  Website	
  and	
  Social	
  Networking	
  
The	
  hospital	
  website	
  should	
  be	
  an	
  applicaEon	
  that	
  serves	
  the	
  paEents	
  with	
  the	
  uEliEes	
  they	
  
need	
  and	
  are	
  willing	
  to	
  do	
  remotely.	
  This	
  can	
  include	
  finding	
  the	
  right	
  clinician,	
  making	
  an	
  
appointment	
  and	
  paying	
  your	
  bills.	
  The	
  website	
  should	
  also	
  be	
  a	
  source	
  of	
  informaEon	
  for	
  
counseling	
  and	
  preparaEon	
  of	
  paEents	
  for	
  consultaEon,	
  treatment	
  and	
  procedures.	
  	
  



04.	
  CLINICAL	
  INFORMATION	
  MANAGEMENT	
  	
  



Clinical	
  InformaDon	
  
Management	
  |	
  DiagnosDc	
  
InvesDgaDons	
  
The	
  modern	
  hospital	
  has	
  a	
  plethora	
  of	
  
diagnosEc	
  modaliEes	
  and	
  methodologies.	
  These	
  
require	
  the	
  tagging	
  specimens,	
  paEents	
  or	
  
images	
  acquired	
  to	
  the	
  correct	
  paEent	
  ID	
  and	
  
transacEon	
  to	
  ensure	
  paEent	
  safety	
  and	
  billing	
  
integrity.	
  This	
  automaEon	
  requires	
  integraEon	
  
between	
  various	
  diagnosEc	
  systems	
  and	
  the	
  HIS	
  
using	
  industry	
  standard	
  protocols	
  such	
  as	
  HL7	
  
and	
  DICOM	
  .	
  They	
  also	
  require	
  corresponding	
  
compuEng	
  power	
  and	
  storage	
  for	
  informaEon	
  
acquired	
  from	
  these	
  modaliEes,	
  that	
  need	
  to	
  be	
  
Eed	
  back	
  to	
  the	
  paEents	
  profile	
  so	
  that	
  looking	
  
up	
  a	
  paEent	
  on	
  the	
  EMR	
  also	
  gives	
  you	
  access	
  
to	
  all	
  diagnosEc	
  informaEon	
  so	
  that	
  
collaboraEng	
  clinicians	
  can	
  make	
  a	
  decision	
  
from	
  the	
  data	
  for	
  themselves.	
  	
  



DiagnosDc	
  InvesDgaDon:	
  Imaging	
  Systems	
  	
  



DiagnosDc	
  InvesDgaDon:	
  Imaging	
  Systems	
  	
  



DiagnosDc	
  InvesDgaDon:	
  Imaging	
  Systems	
  	
  



DiagnosDc	
  InvesDgaDon:	
  Pathology,	
  Genes,	
  
Microbial,	
  	
  Biomarkers,	
  Molecular	
  



DiagnosDc	
  InvesDgaDon:	
  Pathology,	
  Genes,	
  
Microbial,	
  	
  Biomarkers,	
  Molecular	
  



DiagnosDc	
  InvesDgaDon:	
  Pathology,	
  Genes,	
  
Microbial,	
  	
  Biomarkers,	
  Molecular	
  



Clinical	
  InformaDon	
  Management|	
  OT	
  &	
  TherapeuDc	
  Equipment	
  Management	
  
ModaliEes	
  that	
  perform	
  procedures	
  on	
  paEents	
  such	
  as	
  hemodialysis	
  units	
  and	
  
intervenEonal	
  radiology	
  require	
  IT	
  to	
  receive	
  work	
  orders	
  with	
  the	
  right	
  paEent	
  ID,	
  profile	
  
and	
  transacEon	
  while	
  automaEcally	
  documenEng	
  details	
  of	
  procedure	
  to	
  episode	
  
documentaEon.	
  The	
  modern	
  OT	
  is	
  also	
  full	
  of	
  biomedical	
  equipment	
  that	
  uses	
  so^ware	
  and	
  
generates	
  data	
  that	
  has	
  to	
  be	
  managed	
  and	
  stored.	
  	
  	
  	
  



Clinical	
  InformaDon	
  Management|	
  Pharmacy	
  Management	
  Systems	
  
Pharmacy	
  supply	
  chain	
  management	
  systems	
  allow	
  the	
  opEmizaEon	
  of	
  inventories	
  and	
  the	
  
migraEon	
  towards	
  a	
  just-­‐in-­‐Eme	
  stock	
  to	
  reduce	
  inventory	
  cost.	
  A	
  hospital	
  can	
  also	
  move	
  
towards	
  vendor	
  managed	
  inventories	
  by	
  integraEng	
  with	
  PharmaceuEcal	
  vendors	
  using	
  
common	
  retail	
  EDI	
  standards.	
  AutomaEon	
  also	
  reduces	
  the	
  hospitals	
  exposure	
  to	
  pilferage	
  
and	
  wastage.	
  	
  



Clinical	
  InformaDon	
  
Management	
  |	
  Pharmacy	
  
Drug	
  AdministraDon	
  	
  
Electronic	
  prescribing	
  by	
  clinicians	
  with	
  ward	
  
drug	
  administraEon	
  automaEon	
  reduce	
  risk	
  
of	
  medicaEon	
  errors	
  by	
  ensuring	
  that	
  the	
  
right	
  drug	
  is	
  administered	
  to	
  the	
  right	
  paEent	
  
in	
  the	
  right	
  form,	
  dose,	
  frequency	
  and	
  route.	
  
In	
  an	
  electronic	
  workflow,	
  pharmacist	
  can	
  
collaborate	
  with	
  clinicians	
  in	
  real	
  Eme	
  to	
  
advise	
  of	
  drug	
  interacEon,	
  adverse	
  side	
  
effects,	
  pharmacokineEc	
  and	
  
pharmacodynamic	
  parameters.	
  Decision	
  
support	
  subscripEons	
  are	
  also	
  available	
  
electronically	
  to	
  advise	
  clinicians	
  at	
  the	
  point	
  
of	
  prescripEon.	
  
	
  	
  
An	
  integrated	
  EMR	
  and	
  PIS	
  has	
  the	
  added	
  
benefit	
  of	
  being	
  able	
  to	
  data	
  mine	
  for	
  the	
  
right	
  profiles	
  for	
  clinical	
  drug	
  trials.	
  	
  



Clinical	
  InformaDon	
  Management|	
  Mobility	
  
Mobility	
  enables	
  realEme	
  consumpEon	
  and	
  contribuEon	
  of	
  clinical	
  informaEon	
  of	
  the	
  paEent	
  allowing	
  for	
  
more	
  efficient	
  workflows,	
  bemer	
  producEvity	
  resulEng	
  in	
  higher	
  paEent	
  throughput	
  and	
  bemer	
  safety.	
  A	
  
paEent	
  record	
  or	
  note	
  made	
  in	
  front	
  of	
  a	
  paEent	
  is	
  always	
  more	
  accurate	
  than	
  one	
  made	
  retrospecEvely	
  from	
  
memory	
  later	
  at	
  a	
  desk.	
  	
  	
  	
  	
  



Clinical	
  InformaDon	
  Management|	
  Big	
  Data	
  &	
  Advanced	
  AnalyDcs	
  
The	
  sheer	
  Volumes	
  and	
  Variety	
  of	
  data	
  being	
  collected	
  by	
  InstrumentaEon	
  and	
  Clinical	
  staff	
  and	
  the	
  Velocity	
  of	
  
the	
  needed	
  processing	
  and	
  analyzing	
  of	
  that	
  data	
  in	
  realEme	
  breaks	
  the	
  capabiliEes	
  of	
  most	
  exisEng	
  
Healthcare	
  IT	
  setups.	
  Therefore	
  next	
  generaEon	
  big	
  data	
  enabled	
  architecture	
  is	
  needed	
  along	
  with	
  the	
  
capability	
  to	
  automate	
  the	
  understanding	
  of	
  the	
  volumes	
  of	
  unstructured	
  or	
  semi	
  structured	
  legacy	
  data	
  stuck	
  
in	
  proprietary	
  structures,	
  formats	
  or	
  on	
  paper.	
  	
  



Clinical	
  InformaDon	
  Management|	
  EMRs	
  with	
  Clinician	
  Notes	
  Guiderails	
  with	
  
Natural	
  Language	
  Processing	
  	
  
Real	
  Time	
  ‘guiderails’	
  with	
  either	
  Trees	
  to	
  check	
  of	
  (pictured	
  on	
  the	
  le^	
  column	
  above)	
  or	
  Auto-­‐
Complete-­‐as-­‐you-­‐type	
  to	
  normalize	
  and	
  code	
  Clinically	
  relevant	
  informaEon	
  on	
  input	
  in	
  a	
  non	
  
intrusive	
  manner.	
  	
  



DigiDzaDon	
  and	
  Natural	
  Language	
  Processing	
  	
  
Using	
  technology	
  such	
  as	
  IBMs	
  Content	
  &	
  PredicEve	
  AnalyEcs	
  for	
  Healthcare	
  to	
  parse	
  and	
  
understand	
  unstructured	
  content	
  and	
  map	
  it	
  back	
  to	
  semanEc	
  frameworks	
  such	
  HL7	
  3,	
  CDA	
  2,3,	
  
and	
  Medical	
  DicEonaries	
  such	
  as	
  SNOMED,	
  ICD	
  10,	
  BNF.	
  	
  

Disease	
  
Not	
  a	
  Disease	
  
	
  

Symptom	
  
Not	
  a	
  Symptom	
  
	
  

Drug	
  
Dosage	
  
	
  

PaEent	
  
Doctor	
  
	
  

Procedure	
  

IBM	
  Content	
  and	
  
PredicEve	
  AnalyEcs	
  for	
  
Healthcare	
  



Context	
  Aware	
  CommunicaDon	
  &	
  Parsing	
  	
  
Next	
  generaEon	
  Healthcare	
  enabled	
  (DICOM,	
  HL7)	
  middleware	
  that	
  is	
  HL7	
  3,	
  CDA	
  2,3	
  aware	
  
and	
  able	
  to	
  derive	
  context	
  and	
  structure	
  from	
  HL7	
  messages	
  from	
  legacy	
  clinical	
  systems	
  and	
  
translate	
  between	
  systems	
  on-­‐the-­‐fly.	
  	
  



Care	
  Plans,	
  Protocols	
  and	
  Workflows	
  	
  	
  
The	
  OrchestraEon	
  of	
  the	
  ESB	
  driven	
  by	
  a	
  Healthcare	
  specific	
  Business	
  Process	
  Management	
  
(BPM)	
  Engine,	
  the	
  capability	
  of	
  data	
  to	
  flow	
  across	
  mulEple	
  systems	
  will	
  allow	
  for	
  the	
  creaEon	
  of	
  
care	
  plans	
  and	
  protocols	
  that	
  translate	
  into	
  acEonable	
  task	
  and	
  alerts	
  at	
  the	
  point	
  of	
  care.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  New	
  \	
  	
   	
  
	
   	
  Assessments	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Care	
  
Coordinator	
  AcEons	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  New	
  Labs,	
   	
  
	
   	
  Diagnoses,	
  etc.	
  

A	
  variety	
  of	
  events	
  can	
  
trigger	
  case	
  tasks	
  

Drive	
  Assessment	
  and	
  Clinical	
  
Workflows	
  

Drive	
  Alerts	
  to	
  the	
  Care	
  Team	
  



The	
  ideal	
  system	
  	
  

Guiderails	
  to	
  
encourage	
  
structuring	
  on	
  
input	
  	
  

NLP,	
  ESB	
  and	
  Data	
  
Management	
  Engine	
  
derives	
  meaning	
  and	
  
delivers	
  valuable	
  
analyEcs	
  and	
  decision	
  
support	
  on	
  the	
  front	
  
encouraging	
  Clinician	
  
to	
  document	
  and	
  
depend	
  on	
  data	
  	
  

Plaaorm	
  allows	
  flexibility	
  for	
  using	
  mulEple	
  
applicaEons	
  and	
  interfaces	
  such	
  as	
  mobile	
  
devices,	
  etc	
  

NLP	
  Enabled	
  
digiEzaEon	
  
engine	
  to	
  parse	
  
paper	
  records,	
  
with	
  support	
  
from	
  Medical	
  
Records	
  driven	
  
transcripEon	
  

Emerging	
  digital	
  tools	
  
such	
  as	
  DICOM	
  enabled	
  
ECGs,	
  Ultrasounds,	
  Etc	
  
provide	
  digital	
  data	
  to	
  
the	
  record	
  	
  

CPOE	
  provides	
  all	
  
diagnosEc	
  informaEon	
  
needed	
  and	
  is	
  served	
  
back	
  to	
  record	
  via	
  ESB	
  &	
  
Data	
  Management	
  
Engine	
  



Under	
  the	
  hood	
  of	
  the	
  ideal	
  system	
  

VNA	
   ECM	
  
LIS	
  

RIS	
  
PIS	
  

Data	
  Management	
  Layer	
  
	
  
	
  
	
  

CommunicaEon	
  and	
  OrchestraEon	
  (ESB)	
  

MPI	
  

Legacy	
  
HIS	
  	
  

ERP	
  

CRM
	
  

AM
	
  &
	
  E	
  

HR	
  

IDM
	
  &
	
  Security	
  

AnalyEcs	
  and	
  PredicEve	
  

PaEent	
  Portal	
  

Partner	
  Portal	
   BPM	
  

Healthcare	
  
Data	
  

Models	
  

DICOM	
  JPEG	
   Patholo
gy	
  

M2M	
  
Biomed	
  

Scanned	
  
MR	
   Scanned	
  

Docs	
  

OCR/ICR	
  

File	
  
Server	
  

EM
R	
  

CPO
E	
  

U
nified	
  Com

m
	
  

Billing	
  

PAS	
  

OLTP,	
  OLAP,	
  MDM,	
  ETL,	
  DW	
   NLP	
  Engine	
  

PC&I,	
  
SA	
  &	
  
TRC	
  	
  

OMICS	
  



Clinical	
  InformaDon	
  Management	
  |	
  The	
  Data	
  Deluge	
  	
  
The	
  data	
  deluge	
  will	
  soon	
  overwhelm	
  us	
  in	
  healthcare	
  as	
  we	
  are	
  producing	
  more	
  data	
  than	
  we	
  
can	
  process	
  and	
  analyze.	
  Many	
  providers	
  	
  will	
  decide	
  to	
  minimize	
  the	
  clinical	
  data	
  they	
  
capture,	
  which	
  will	
  lead	
  to	
  poorer	
  decision	
  support	
  to	
  clinicians	
  and	
  poorer	
  outcomes,	
  giving	
  a	
  
clear	
  compeEEve	
  advantage	
  to	
  those	
  who	
  are	
  ready	
  for	
  the	
  big	
  data	
  revoluEon.	
  	
  

Ligle	
  miss	
  
Terabyte’s	
  rude	
  
Petabyte	
  
awakening	
  	
  	
  

We	
  need	
  
more	
  

Storage…	
  

“Some	
  90%	
  of	
  
the	
  world’s	
  
data	
  have	
  been	
  
generated	
  in	
  
the	
  past	
  two	
  
years”	
  
	
  
ArEcle:	
  Where	
  angels	
  will	
  
tread,	
  Nov	
  17,	
  2011,	
  The	
  
Economist	
  	
  



Clinical	
  InformaDon	
  
Management	
  |	
  Security	
  &	
  
PaDent	
  Privacy	
  	
  
InformaEon	
  security	
  is	
  now	
  a	
  big	
  concern	
  
with	
  the	
  implementaEon	
  of	
  healthcare	
  
systems,	
  networks	
  and	
  clouds.	
  The	
  
healthcare	
  industry	
  has	
  very	
  specific	
  
compliance	
  such	
  as	
  JCI,	
  HIPAA	
  and	
  ISO	
  27799	
  
but	
  can	
  also	
  benefit	
  from	
  IT	
  compliance	
  
frameworks	
  such	
  as	
  the	
  CSA	
  framework,	
  ITIL,	
  
etc.	
  	
  
	
  
Complacency	
  is	
  not	
  an	
  opEon,	
  in	
  this	
  high	
  
stakes	
  high	
  risk	
  interconnected	
  world	
  we	
  live	
  
in,	
  and	
  security	
  investments	
  have	
  to	
  match	
  
the	
  risk	
  and	
  vulnerability	
  we	
  create	
  by	
  being	
  
connected	
  and	
  digital.	
  	
  	
  



06	
  &	
  07.	
  HIT	
  ON	
  THE	
  CLOUD	
  &	
  CONSUMER	
  HIT	
  



HIT	
  on	
  The	
  Cloud|	
  Network	
  of	
  Care	
  
The	
  network	
  of	
  care,	
  connecEng	
  hospitals	
  with	
  one	
  another,	
  with	
  other	
  partners	
  such	
  as	
  suppliers,	
  
educaEon	
  insEtuEons	
  and	
  benefits	
  providers	
  (payors)	
  will	
  make	
  explicit	
  these	
  exisEng	
  tacit	
  referral	
  
and	
  collaboraEve	
  networks	
  while	
  exponenEally	
  increasing	
  opportuniEes	
  for	
  the	
  various	
  nodes	
  to	
  
sell	
  more	
  products	
  and	
  services	
  via	
  the	
  network.	
  	
  



HIT	
  on	
  The	
  Cloud	
  |	
  Personal	
  Health	
  Records	
  	
  
This	
  is	
  the	
  perfect	
  Eme	
  for	
  PHRs	
  in	
  Malaysia.	
  PHRs	
  will	
  hand	
  the	
  ownership	
  of	
  
medical	
  /	
  health	
  records	
  back	
  to	
  a	
  paEent	
  so	
  that	
  they	
  can	
  own	
  and	
  parEcipate	
  in	
  
the	
  partnership	
  designed	
  to	
  manage	
  their	
  health.	
  	
  
	
  



The	
  network	
  of	
  care,	
  connecEng	
  hospitals	
  with	
  one	
  another,	
  with	
  other	
  partners	
  such	
  as	
  suppliers,	
  
educaEon	
  insEtuEons	
  and	
  benefits	
  providers	
  (payors)	
  will	
  provide	
  a	
  conEnuity	
  of	
  care	
  to	
  the	
  paEent	
  
while	
  allowing	
  a	
  behavioral	
  shi^	
  from	
  a	
  passive	
  consumer	
  of	
  care	
  to	
  an	
  acEve	
  parEcipant.	
  	
  

Personal	
  Health	
  Records,	
  an	
  ecosystem	
  of	
  care	
  	
  



HIT	
  on	
  The	
  Cloud|	
  The	
  New	
  Healthcare	
  Consumer	
  
With	
  a	
  PHR,	
  Healthcare	
  service	
  providers,	
  wellness	
  partners	
  can	
  provide	
  paEents	
  with	
  
telemetry	
  devices	
  designed	
  to	
  work	
  with	
  exisEng	
  technology	
  such	
  as	
  mobile	
  devices,	
  
broadband	
  connecEvity,	
  etc.	
  	
  These	
  devices	
  will	
  transmit	
  back	
  diagnosEc	
  data	
  to	
  their	
  PHR	
  so	
  
that	
  clinicians	
  can	
  bemer	
  help	
  monitor	
  and	
  advise	
  such	
  paEents	
  on	
  their	
  progress,	
  condiEons	
  
and	
  overall	
  health	
  and	
  wellbeing.	
  It	
  can	
  also	
  play	
  very	
  specific	
  monitoring	
  assignments	
  for	
  
paEents	
  with	
  chronic	
  condiEons,	
  pushing	
  alerts	
  to	
  the	
  respecEve	
  partners	
  when	
  necessary.	
  	
  
	
  





HIT	
  on	
  The	
  Cloud|	
  Telemedicine,	
  Enabling	
  CollaboraDon	
  between	
  Clinicians	
  
despite	
  the	
  distance	
  
Telemedicine	
  will	
  help	
  provision	
  terEary	
  and	
  highly	
  specialized	
  care	
  to	
  remote	
  locaEons	
  that	
  
do	
  not	
  have	
  the	
  volumes	
  or	
  demand	
  to	
  keep	
  such	
  clinicians	
  on	
  staff.	
  They	
  also	
  open	
  new	
  
opportuniEes	
  for	
  nurse	
  driven	
  homecare	
  or	
  other	
  primary	
  care	
  interfaces	
  with	
  the	
  remote	
  
supervision	
  of	
  a	
  clinician.	
  	
  



HIT	
  on	
  The	
  Cloud|	
  Teleradiology	
  
Teleradiology	
  solves	
  the	
  problem	
  of	
  access	
  to	
  radiologist,	
  by	
  allowing	
  the	
  hospital	
  to	
  
outsource	
  reporEng	
  on	
  diagnosEc	
  images	
  from	
  specialized	
  teleradiology	
  units.	
  This	
  can	
  speed	
  
up	
  turn	
  around	
  Emes	
  to	
  get	
  a	
  paEent	
  imaged	
  and	
  supplemented	
  by	
  a	
  radiologist	
  report.	
  	
  



HIT	
  on	
  The	
  Cloud|	
  Mobile	
  CompuDng	
  
Mobile	
  access	
  will	
  translate	
  into	
  bemer	
  access	
  to	
  talent	
  on	
  individual	
  cases	
  as	
  junior	
  clinicians	
  can	
  get	
  access	
  
to	
  opinions	
  of	
  senior	
  clinicians	
  who	
  have	
  remote	
  and	
  mobile	
  access	
  to	
  their	
  case	
  notes	
  and	
  diagnosEc	
  
informaEon.	
  It	
  will	
  also	
  enable	
  clinicians	
  to	
  be	
  more	
  producEve	
  and	
  deliberate	
  on	
  their	
  cases	
  at	
  their	
  
convenience	
  as	
  they	
  rush	
  around	
  between	
  their	
  various	
  commitments.	
  	
  	
  



Infotainment	
  is	
  now	
  so	
  easy	
  to	
  produce	
  

An	
  online	
  presence	
  also	
  opens	
  up	
  opportuniEes	
  for	
  Infotainment.	
  UMSC	
  is	
  leveraging	
  on	
  our	
  
specialist	
  to	
  create	
  educaEonal	
  content	
  to	
  seal	
  our	
  posiEon	
  as	
  a	
  trusted	
  source	
  of	
  advice	
  and	
  
experEse.	
  	
  



MoneDzing	
  our	
  content	
  	
  
Being	
  the	
  premiere	
  naEonal	
  university,	
  we	
  are	
  able	
  to	
  generate	
  volumes	
  of	
  valuable	
  content	
  
for	
  teaching	
  Doctors,	
  informing	
  paEents	
  and	
  contribuEng	
  to	
  science.	
  We	
  have	
  been	
  
developing	
  revenue	
  models	
  around	
  this	
  content.	
  	
  



HIT	
  on	
  The	
  Cloud|	
  
NaDonal	
  Payor	
  Systems	
  
Medical	
  benefits	
  systems	
  can	
  
automate	
  claims	
  and	
  billing	
  for	
  
members	
  greatly	
  reducing	
  fraud	
  
and	
  errors	
  and	
  reducing	
  turn	
  
around	
  Emes	
  to	
  authenEcate	
  and	
  
verify	
  a	
  paEents	
  eligibility	
  and	
  
receive	
  collecEons	
  from	
  a	
  payor.	
  	
  
	
  
An	
  agile	
  payment	
  system	
  also	
  
allows	
  naEonally	
  subsidized	
  or	
  
financed	
  healthcare	
  benefits	
  
systems	
  to	
  bid,	
  buy	
  and	
  sell	
  from	
  
various	
  providers,	
  to	
  drive	
  down	
  
cost	
  and	
  maximize	
  the	
  mileage	
  of	
  
the	
  funding.	
  	
  



HIT	
  on	
  The	
  Cloud|	
  Emergency	
  Access	
  to	
  Medical	
  InformaDon	
  	
  
A	
  paEent’s	
  criEcal	
  medical	
  informaEon	
  such	
  as	
  allergies,	
  chronic	
  condiEons,	
  congenital	
  risk	
  
and	
  medical	
  history	
  served	
  to	
  ER	
  Clinicians	
  in	
  an	
  Emergency	
  could	
  save	
  their	
  life.	
  With	
  
interconnected	
  healthcare	
  systems,	
  this	
  informaEon	
  could	
  even	
  follow	
  you	
  overseas	
  and	
  
could	
  be	
  on	
  your	
  healthcare	
  benefits	
  card	
  as	
  a	
  safety	
  measure	
  for	
  offline	
  access.	
  	
  	
  
	
  



HIT	
  on	
  The	
  Cloud|	
  Centralized	
  Data	
  Warehousing	
  	
  
The	
  sheer	
  volumes	
  of	
  medical	
  data	
  to	
  be	
  collected,	
  managed	
  and	
  stored	
  is	
  growing	
  
exponenEally	
  and	
  will	
  soon	
  be	
  70%	
  of	
  the	
  hospitals	
  IT	
  cost.	
  This	
  is	
  driving	
  the	
  demand	
  for	
  
central	
  data	
  warehouses	
  where	
  hospitals	
  can	
  archive	
  their	
  less	
  acEve	
  records	
  and	
  data	
  at	
  a	
  
much	
  lower	
  cost.	
  	
  	
  
	
  



Clinical	
  InformaDon	
  Management|	
  TranslaDonal	
  Research	
  	
  
DigiEzaEon	
  of	
  the	
  volumes	
  of	
  Data	
  generated	
  on	
  the	
  UM	
  Healthcare	
  cloud	
  	
  can	
  be	
  aggregated	
  
and	
  analyzed	
  along	
  with	
  new	
  streams	
  coming	
  in	
  from	
  UM	
  OMICS	
  work	
  such	
  as	
  Proteomics,	
  
Metabolomics	
  and	
  Genomics.	
  Theses	
  Biological	
  and	
  Clinical	
  AnalyEcs	
  can	
  be	
  juxtaposed	
  against	
  
other	
  Social	
  and	
  Demographic	
  Data	
  fed	
  in	
  from	
  our	
  CRM	
  and	
  Customer	
  Engagement	
  Plaaorms	
  to	
  
provide	
  a	
  Systems	
  Biology	
  plaaorm	
  for	
  research.	
  	
  






