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The healthcare market has several characteristics that make
It very attractive from an informatics perspective ...

* $1.4trillion (U.S.) < $3.5 trillion worldwide
PR ] 2 Ket * Growing at GDP + 4.0%

« Labor-intensive business processes

Inefficiency » Historical underinvestment in technology

I nfor mation * Mountains of patient infor mation and medical knowledge to
Intensity manage

Fragmented » Tremendous need for connectivity, knowledge sharing, and
Customer Base transaction processing across multiple organizations

Biological » Need for sophisticated data management, analysis and
Complexity modeling tools
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... the healthcare market also presents several unique
challenges related to informatics

Challenges

Patient Privacy
and Data Security

| mplications

* Extreme sensitivity to maintaining privacy and
anonymity

Central Role of
Physicians

 Technology solutions must consider needs of physicians
and provide incentives to encour age adoption

Gover nment
Regulation

* Requirement for customized solutionsto address
industry specific needs such as reimbursement, FDA
product approval, etc.

 Technology solutions must be compliant with
gover nment standards (e.g. HIPAA)

Technology
Hurdles

«“Last mileissues”
» Bandwidth bottlenecks
* I ntegration of legacy systems

Multiple,
Disconnected,
Publicly Funded
MIMENES
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* Local issues and political imper atives
» Single payer vs. multi-payer conflicts
* Aggressive funding (NHIS, NHS Singapore, etc.)




The nature of information targetsin healthcare are ether
“structural” or “ procedural”

Vanguard

“Procedural”

Reduceindirect tr eatment
costs

Reduce cost of healthcare
administration

Reduce cost of new
therapeutic inter ventions

“Structural” development

Provide disease-
appropriate care

Skills
Technology
Products
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Nature of Activities

Content
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Since all healthcare providers have to bear the cost of structural changes,
differentiation and competitive advantage are determined by procedural
competencies, with significant impact on health information deployment

Total
Cost
Per
Patient
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Administrative
Cost

I ndirect
Treatment
Cost

I nstitution A

Sour ce of
Competitive
Advantage

* Determined by
“procedural”
factors

Administrative
Cost

Indirect
Treatment Cost

* Highly variable
across providers

>

I nstitution B

* Deter mined by
“structural” factors

* Comparable across
providers




“E-health” providers have seized upon transitioning informational
needs and increasingly focus on internet-enabled solutions ...

Connectivity

Content

Medical Communications On-line
infor mation and knowledge mar ketplaces
r esour ces sharing

Products/
Services

Claims
processing

Subscription or
Advertising

» Transactions

.. With obvious impact on “how, where and why” systems are accessed,
used and deployed
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| nformation Exchange Patterns — Present ...

| nsurance
Company
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Other I nsurance Company
Bank Phar macy and Gover nment

sihelivs, LLC ., pOOr quality of information, generally non-interoperable
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| nformation Exchange Patterns — Future ...
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e - .. high“value’ information that is uniformly interoperable
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Thetwin forces of “e-health” and payor initiatives to increase patient
share of healthcare costs will increasingly drive patlents to move beyond
their traditional role as “ passive’ recipients of care .

“E-Health” Emerging | nfor matics
Needs

* Accessto medical : ] .
information Empowered Consumer » Accessto metricsto

evaluate providers:
« Activerolein provider — Cost

selgctlon | ~ Quality
« Activerolein .
: . » Technology to facilitate
I ncreasing Share treatment decisions : :
infor mation exchange

of Costs : )
with providers
* Incentivesto — Patient records

consider value of _ Test results

service provided Eic

« Connectivity with
providers

.. With very significant impact on the need for open access and
sibelius, LLc | Nteroperability
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Health informaticsis no longer an island - the critical information
technology issues in healthcare are increasingly those confronted and
resolved by industry in general ..

-

Key
Technological
| ssues

ability/ |

Scaleability

- .. Unique, however Isthe seminal need for standards and
. interoperability by all constituents




| ntegration issues are obviously challenging in healthcare, given the need to
Interface with existing legacy systems, the inherent divergence of the
participants, and the reality implicit to changing “ practices’ to successful

deployment

M edical/Surgical M edicar e Fiscal Healthcare
Financing

Product Inter mediaries na )
Manufacturers and Carriers Administration
(Medicare)

Electronic
Med/Surg _ :

| nsurance

Health Care Companies
Groups ' | ndemnity
Providers Managed Care
Wholesale Drug Medicaid
Distributors Processors

Phar maceutical
Manufacturers Self-Pay

—— Payment and information flows
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The Pharmaceutical industry isincreasingly driven to
participate in eHealth

Price Controls

* Most western European countries as well as Canada and Australia have a
price control mechanism built into their national health care systems

* Whilethereare no government price controlsintheU.S,, pressureis
mounting

— Sdf-imposed pricing restraint due to threat of regulation

-

I ncreasing Competitive
| | ntensity

* Product life-cyclesare

shortening
Narrower Markets | — Shorter windows of

_ exclusivity
« Potential volume of sales per — Aggressive generic
compound may get significantly competitors

smallq | challenging patent
— “Micromarkets’ resulting from extension strategies
genetic profiling
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The drug development process is driven by the need for actionable and
accurate data and information to support product selection,
development and deployment ...

Find The Target

ST

Chemistry Find The Drug Find The Patient

; ; Select
Lead Validate in -
Ideation Target SSay HTS Compound Animal Optimal Phase | Phase lla Phase Phase Il NDA Phase IV
ID Development, : Lead IIb
Selection Models Compound

Relation of Specify protein Create means Assess Optimize Confirm expected FDA filing for Human safety  Dose- Early disease Large scale FDA filing for Post-
biological (target) within to assess potency of compounds for  biological effects first use in dependent efficacy disease approval to marketing
pathway to pathway intervention individual potency, Man pharmacology confirmation efficacy market safety
disease with Target compounds selectivity, Assess safety, surveillance
Create focused against Target  solubility, etc. uptake,
chemical metabolism

libraries

« Experimentation + Experimentation « Experil i « Experi ion + Experimentation « Experimentation « Document + Document Document « Document « Document « Document « Document
« Literature Literature + Cheminformatics + Cheminformatics + Cheminformatics < Cheminformatics management management management management management management management
« Bioinformatics « Bioinformatics * LIMS LIMS * Metabolomics (ADME) « Clinical « Clinical / CRO « Clinical / CRO « Clinical / CRO « Clinical / CRO « Clinical / CRO
« Bioinformatics + Metabolomics Informatics laboratories laboratories laboratories laboratories laboratories

LIMS LIMS « Clinical Clinical « Clinical « Clinical « Clinical

Informatics Informatics Informatics Informatics Informatics

* Pharmaco- + Pharmaco- * Pharmaco-

genomics genomics genomics

... real-time clinical data is at the heart of an improved
discovery/development process

(XM company




Thisreality can be impacted by the earlier and more defined
Introduction of human clinical pharmacology in the drug development
process - man as a tool of discovery aswell as approval ...

y of
Process Compounds

Prepare
Animal Tissue
M embr anes

Select Optimal —
Resear ch Articulate \ . Validated Initiate
Hypothesis and Define Lead _Vahdate L ead Traditional
s Discovery Compound in Animal Compound IND

Ideation Approaches

Selection M odels Directed

Establish Activities

! / Phar macolgy
Recombinant
Cell Lines / * l
High SAR

from Animal

Potential Chemisdtry,

Compounds Etc. Execute
P Screening/ Select

Predictive
Human
Clinical

m( | I Phar macol ogy
TN K M
K HTP screening of

chemical librariesand
natural compounds

Optimal
Candidate Drug
from Human
Phar macol ogy

LS ... this also demands eHR deployment and interoperability
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The application of experimental medicine for lead compound selection
Is of critical importance to improving productivity ...

Current Knowledge Inherent Limitations

Animal Phar macology » Poor correlation to humans

Application poorly Sub-optimized Ideation
under stood

Genomic Markers >

» Hypotheses unable to be as novel as
required

How to apply clinical
Clinical Observations » observationsto pre-clinical » Experimental design hampered by
experimentation inability to test in ultimate model-
humans

» New science with poorly Common
under stood applications bottleneck is lack

of human

Existing models do not pharmacology in

Toxicology > account for patient compound
stratification opportunities selection

Protein, Targets

Data has not been correlated

Non-Proprietary Research for application to humans

... It 1Ishampered by deficiencies in existing knowledge
management capabilities and access to defined patient
populations
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Thelinking of preclinical science and information tools to human
pharmacological outcome remains a substantial impedence to continued
Improvement in efficiency of drug discovery and development ...

Academia
R& D groups

Articulateclinical
needs and define
precise phar macologic
Inter vention targets

Deploy man as a tool
Predictive power of of drug discovery...
preclinical tools/ _ _ not asa meansto
screens/assays etc. infor mation confirm safety and

efficacy

Incyte

HGS

PanL abs

Digital Gene Technologies
= {o

Random occurrences
Uncoordinated efforts
Scientific/clinical
activity

... it will be impacted only by the human experience and will be
defining of future success. It demands a deployed eHR network,

“om#. . uniformly adopted standards and interoperability
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The provision of premier codified (digitized) human clinical pharmacology
information, relationally linked to all available preclinical data/information
(scientific and informational) is a gating requirement to alter the probability and
speed in the drug discovery and devel opment process

Patter n Recognition
Repositories

Genomics
Functional genomics
Proteomics

Etc.

Digitization of
Creation of Logic- Logic-Trees
Treesaround utilizing
clinical algorithms unique sour ce
codes

Preclinical Science Clinical Research

Repositories

Computational
chemistry

H.T.P.
Predictive animal
pharmacology
Etc.

Sibelius, LLC
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Repositories

MedLine

Peer review journals
(NEJM, Lancet, etc.)

Etc.




Human clinical pharmacol ogy/outcome algorithmswill materially alter
lead compound selection through clinical sites ...

Human clinical
algorithmsin
defined testing
model
incor porating all
logic challenges
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Protocol definition
based on new logic

Human
subpopulation
identification

| nvestigator
selection

Clinical supplies
management

IRB relationship
management

Regulatory
compliance

Data capture
Quality assurance
Etc.

Target Specific
Data Repository

Proprietary data
repository populated
with validated new
knowledge algorithms
and new knowledge

Unified
Data Repository

Largerelational data
repository

Unique sorting of data
inputs

Etc.

... Itisthe“holy grail” of drug development.
It requires her deployment, standards and
Interoperability




Thereisan increasing alignment of interests of all major stakeholders

In healthcare...

Phar mas/M anufacturers

* Improved R& D productivity

» Rational use of products

* Risk management

* Product endorsement

¢ Information dissemination
Etc.

Patients

» Accurate information
» Ease of access

* Informative

» Patient centric

e Actionable

» Etc.

Payors

* Rational care

» Outcome value

» Payment for outcome
» Codt justification

* Etc.

ble
Ily accurate
e actionable

* Privacy protected
* Patient centric

* Interoperable

* Easeof use

* Etc.

Best outcomes at lowest cost
Rational selection of intermediaries
Employer endorsement

Quality of care

Etc.

Regulators

» Accuracy and relevancy

» Actionable

» Timely and accessible

» Universality of interpretation

Gover nment —

* Improved public health

* Direct policy based on
knowledge

» Control “waste”

* Improve outcomes

* Etc.

... all are enabled by real-time, accurate, accessible, interoperative,
sibelius, LLC  gctionable and clinically relevant information!

@ BOGART
DELAFIELD]
M company




| nteroperability and effective standards are critical

enablers...

Phar mas/M anufacturers

* Improved R& D productivity

» Rational use of products

* Risk management

* Product endorsement

¢ Information dissemination
Etc.

Patients

» Accurate information
» Ease of access

* Informative

» Patient centric

e Actionable

» Etc.
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Payors

* Rational care

» Outcome value

» Payment for outcome
» Codt justification

* Etc.

Best outcomes at lowest cost
Rational selection of intermediaries
Employer endorsement

i f
STANDARDS Quality of care

ble
Ily accurate
e actionable

* Privacy protected
* Patient centric

* Interoperable

» Easeof use

* Etc.
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Regulators
INTEROPERABILITY « Accuracy and relevancy
* Actionable
» Timely and accessible
» Universality of interpretation

Gover nment —

* Improved public health

* Direct policy based on
knowledge

» Control “waste”

* Improve outcomes

* Etc.

... HL-7 1s committed to this goal!




The HL-7 Mission Statement defines a lofty goal ...

“HL-7 isan international community of healthcare
subject matter experts and information scientists
collaborating to create standards for the exchange,
management and integration of electronic healthcare
Information. HL-7 promotes the use of such standards
within and among healthcare organizations to increase
the effectiveness and efficiency of healthcare ddlivery
for the benefit of all”

HL-7 State of the Union Address — Sept. 2005

Sibelius, LLC




The HL-7 Mission Statement defines a lofty goal ...

“HL-7 isan international community of healthcare subject matter experts and
Information scientists collaborating to create standards for the exchange,
management and integration of electronic healthcare information. HL-7
promotes the use of such standards within and among healthcare
organizations to increase the effectiveness and efficiency of healthcare
delivery for the benefit of all”

HL-7 State of the Union Address — Sept. 2005

... HL-7"smission implies more than creating standard
messages, documents, servicesAPI’s, etc.

Sibelius, LLC
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To expeditethisgoal, HL-7 has set a primary (and growing) focus on
standards collaboration and systems harmonization. It hasset in place
three clear imperatives

Promote and enable standards groups working together
with the goal of making the information content of their
standar ds shareable without loss of computable meaning
between/among their messages/ser vices documents and
other “interoperable forms”

Creating the appropriate changesto each/all standardsto
achieve this goal

Promoting a formal methodology and a common reference
Information model

Sibelius, LLC




An effective reference information modd must have the two
critical attributes ...

Sufficient granularity to be ableto represent all the information represented by any
standard

A formal method to support the extensibility that will be required to represent all
the infor mation represented by any standard

Sibeius, LLC
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HL-7will contribute to reference information by effecting
two important contributions

TheHL-7 RIM and the HL-7 HDF include a reference infor mation model with the
requisite granularity and extensibility

HL -7 possesses the extensibility needed to accommodate new domains of
infor mation without changing the existing infor mation domains

» Sufficient granularity to be able to represent all the infor mation represented by any
standard

» A formal method to support the extensibility that will be required to represent all
the infor mation represented by any standard

Sibeius, LLC

BoGa
DELAFIELD|

LIIEWE company




An effective collaboration must execute and perform
seamlessly to the goal of ubiquitous utility, it must ...

Be among the standar ds produced by a single SDO and between standar ds
produced by different SDOs

Must allow and enable the user community to decide which existing or new
standar ds they wish to use, and in which contexts, without the concern that
infor mation created in one context will be un-usable in another

Not bea “rip and replace’ effort but a“ collaborate and harmonize’ effort

e TheHL-7 RIM and the HL-7 HDF include a r efer ence infor mation modd with the
requisite granularity and extensibility

e HL -7 possessesthe extensibility needed to accommodate new domains of
infor mation without changing the existing infor mation domains

» Sufficient granularity to be able to represent all the infor mation represented by any
standard

» A formal method to support the extensibility that will be required to represent all
the infor mation represented by any standard

Sibelius, LLC
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HL-7 has set critical imperatives that will help enable
It’smission

Develop coherent, extendible standards that per mit structured, encoded health care
infor mation of thetype rec]w red to support patient care, to be exchanged between
computer applications while preserving meaning

Develop a for mal methodology to support the creation of HL-7 standards from the HL -7
Refer ence Infor mation Model (RIM

Educate the healthcareindustry, policy makers, and the general public concerning the
bene_l;i_tsajolf healthcar e infor mation standardization generally and HL -7 standar ds
specifically

Promote the use of HL -7 standards world-wide through the creation of HL-7 I nter national
Affiliate organizations, which participate in developing HL-7 standards and which localize
HL-7 standards asrequired

Stimulate, encourage and facilitate domain experts from healthcar e industry stakeholder
organizations to participate in HL-7 to develop healthcare information standardsin their
area of expertise

Collaborate with other standar ds development or ganizations and national and

Inter national sanctioning bodies (e.g. ANSI and | SO), in both the healthcare and
mfordma(tjlon infrastructure domainsto promote the use of supportive and compatible
standards

Collaborate with healthcar e infor mation technology usersto ensurethat HL -7 standards
meet real-world requirements, and that appropriate standar ds development effortsare
Initiated by HL -7 to meet emer gent requirements

S|beI|us, LLC
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HL-7 isalready involved in widely disparate projectsthat are
focused on interoperabilities and harmonization

» Health infor mation domain projects focused on
— Patient care structured documents
— Common mode for clinical statements (LAB, Rx, Dx, €etc.)
- Early version is aready integrated, with updates following

* Terminfo Project
— Binding of standard vocabularies to version-3 models; focused on clinical statements
— HL-7/Snomed collaboration at many levels

* Templates Proj ect
— Defining technical aspects to define template artifacts — incorporating these in HL-7
methodol ogies
— Work on print and computerized versions from multiple professional societies
(HL-7 + CEN TC 251 joint project)
— Opens EHR and CEN TC 251 collaboration

 Allergies Project
— Common information model to present allergies in patient care, implementation, patient
safety, pharmacy, etc. (TCsand SIGs)

* Infrastructure Projects

Sibelius, LLC
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| nfrastructure Projects

V2.x Tooling
MWB new version isavailable, plusa new tool in development

A new version of Message Maker that automatically generates test messages f 7V2
confor mance profiles

New multi-phase project proposal (JivaMedical, Eclipse healthcar plete suite of
open source HL-7 tools

HL -7 open sour ce licensing approach for tools developm

V3 tooling: new projects:
— Architecture - UML component mode of r ith documentation, UML interface
definitions with documentation, set of omponent interfaces
— GForge - configuration for HL-7 100l
— Update the UML HL-7 profi

— Mode Interchange Format pletion - including support for conformance profiles,

templates, dynami , free-standing documents, and vocabulary constraints
— Enhancements shing tools

— HDF
Dynamic “planned
Conformanee registries (co-developed with NIST) for v2 and v3 (in process)
v2-v3 mapping project —still in “ project for mation stage”

Registry Patter ns project — An effort jointly undertaken with contributions from HL-7 Canada and
HL-7 Netherlandswho are likely to be early adopters
ius, LLC
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Domain guidance and leadership iscritical to the success of
HL-7smission. Itissought by HL-7

eHR/eMR
Supplier ssEnablers

» Seek standards
* Support HL-7
* Also are going there own way

Somewhat Cohesive

Providers

* Uniformed (largely)

* |nstitutional eHR demand driven
by parochialism and economics

» Standards seen astools for
simplification

Non-Cohesive
Deeply Fragmented

Sibelius, LLC
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Phar mas

» Supports and seeks standards

» Attends and supports most
initiatives

* Remains company specific

* SupportsHL-7

Snowmed
HL-7

CDISC

+ others Collaboration &

Interoperability

+ others

L abs/Dx/Imaging

» Compliant

* Active participant

» Agressively supports
SENETRS

* SupportsHL-7

Somewhat Cohesive

* Driven by care quality standards

» Payment for performance demands
standardization

» Large organization behaving
independently

Regionally Cohesive

Gover nment
VA/NHS/NHI I, etc.

» Ardent supporter of
standards and har monization

* HL-7 generally supported

* Remains parochial

Regionally/Nationally
Cohesive




