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Overview

eSphereis a new paradigm for healthcare information systems — a single integrated system designed to create
modds that describe processes, from the simplest process to the most complex research algorithm. These mode

become the basis for data collection, monitoring, and analyses of the processes, forecasting resource utilization ¢
determining costs.

Esprit's uniqgue Care Module methodology provides the capability to model processes into hierarchical groupings
enabling the ability to create complex and sophisticated structures. The system design incorporates a branching
decision tree algorithm with dependencies and conditional decision points that can trigger other processes. With
the sequence and timing of all events defined, the system creates a “schedule” for all activities.

The result is a model that is used to collect all data eliminating errors of omission and accounting for unexpected
processes. SimplgSphere “knows” what needs to be done, by whom, where, how, when and why.

eSphereis a new paradigm — one system that can be used to meet all of the needs of physicians and clinicians fo
patient care, principal investigators for clinical protocol research, as well as for safety, regulatory, and
administrative needs.
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Research

eSphereis a complete clinical trial and data management system serving the needs of physician investigatg
monitors, clinician caregivers, safety and regulatory monitors, data and project managers. It is designed a
with protocols at its core rapidly accelerating the clinical research proeSpbere assures the security and
integrity of the research data while providing the researcher with real time access on demand.

AT s (R v Protocol Authoring, Tracking and Monitoring

- » Assures that requirements for proper preparation of theallirgsearch
protocol are met

» Follows process for protocol submission and IRB approvaigss

» Library of standard forms can be easily adapted, reusechanetisacross
multiple protocols

» Maintains version control of the protocol and all ameenis and
automatically tracks history of all changes

Accelerated Research Study Design

» Simple drag and drop environment allows you to define ds¢albactadata
criteria, design form and test in real time.

> Ability to model complex patient and data flow process&sching the
actual protocol precisely.

» Incorporate instructions, reminders, and warnings intoefetg screens.
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Web based forms collect and verify data

Real Time Data Capture and Quality Data

» On-line patient registration and assignment to pradtfamlitates easy identification of cohorts and eligibility determinati
» Coordinated collection of data assured elimination of wrfmngs, errors of omission and prevalence of N/A’s.

» Same patient, same encounter coordination increasentpsafety

> Interfaces acquire data from other clinical databasesrating redundant data entry errors.

Centralized Data Repository
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» Data Dictionary built upon unique, highly flexible data structurémodel” that enables users to exchange, compare, query

and report on data from one protocol, across protocols, even from data originating in independent systems.
» Enables a single longitudinal patient record to integathtdata across current and prior studies
» Coordinated central knowledgebase of protocols
> Allows researcher’s to access data and export to spataliatabase — with 100% protection of their ownership of data
» Capability to manipulate and analyze data via without impgdkie original source

Effective Trial Control and Monitoring [ e B g e |

» On-line forms enable instant source docUMENt VErifiCation [ m o sorres e e "R e

» Compliance with protocol flow and timing of events
asured.

> Ability to conduct independent data quality checks from
remote locations

» Automated triggers improve response to unplanned and
adwerse events
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Regulatory

Federal regulations require continuing review of the research protocol, at intervals (at least annually) appropriate

the degree of riskeSphere provides the tools to effectively monitor the collection of consent and assent

documents, and assure that the collection of the research data is in compliance with the protocol. Alerts inform t
Principal Investigator if the status of patients on the protocol changes due to complications, unplanned events,

comorbid conditions, and adverse events.

As amendments to the protocol are stipulated from the ongoing review process, the system enables and tracks a
changes maintaining a complete history of all changes. All reports and required written communications flgw frol
the system.eSphere assures the security and integrity of the research data while providing the researcher with rea

time access on demand.

Compliance Monitoring

;RD TOCOL PROTOCOL TITLE: ) ) . .
ERMGIPAINVESIGATOR] » Compliance with protocol flow and timing of events assured.

> Web-enabled ability to access data to conduct independeptianose checks
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BRIET DESCRIPTION OF SUBJECT) (0oNOT |56 WF— AGE » Errors of omission are eliminated from the data ctitbecprocess because
BRIEF DESCRIPTION OF THE NATURE OF THE SERIOUS ADVERSE EVENT: eSphere “knOWS” What ShOU|d be Collected and When
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SErioUR ABVERSESVENT. ADVARSE EVENT 10 RESEARCH: Alerts and Triggers
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» Complete and appropriate documentation of unplanned evehidiirg:
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Description of Problem, Grading, Plan and Resolution.
—— e > Adverse and Serious Adverse Event reporting is always asbacause the
SecuRReR oS pROTOSAT v’ mary [N system initiates the approved process.
' 7 H|| » Can be used to send messages and emails.
e | = » Rules can be defined which link data values (e.g. ToXieitgls) to
ik D conclusions and trigger actions.
F Protocol Management Database
ﬁ » Maintains historical database of approved protocols inclugiiad, title,

LEETE TS SR Loare: description and links to authoritative resources (e.g. clinical references).
[P— || » Tracks full amendment history (date and version control ntjnaioel Author
e R and Contributors, audit trail anq Qescription of _chan_ges are includeq.

» The full study team and all participants are defined in tb®spol ensuring

privacy of patient data and protecting the researchers’ ownership of the g
‘ I” Sign as Completed
Web based forms collect and verify data
Nati()nal I]]Stitl,ltﬁﬁ 97-H-0202 Cell Transplaniation
Monitoring Study Progress of Health
> Investigator determined protocol milestone can be setdp a
tracked real-time STt (B

» Real time “To Do” lists, automatically triggered remingler
and patient calendars insure protocol compliance
» Web-enabled ability to access data to conduct independen
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Analyses and Reporting
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defined by clinician location IRB reports on Eligibility show status of study

ata.

Focus on Clinical Research and Clinical Trial Data Management Esprit Health, LLC  Copyright (12006
esphere)

the protocol centric information system Page 3




Clinical

A N A Clinical Center Todays To Do List
» Care activities and related charting status can betonediat-
H H H H Crown, Thomas Pareumothorax
a glance tO qUICkly Identlfy patlent needs ID: 12-34-96-7 Unit: GME Bed: Adm: 092772000 Male 997rs  DOB: 02/21/1946
Quality assurance and Outcomes Measurement , ,
Date [Time [status~ [TimeSpec Hame Outcome
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Clinical research trials that involve inpatient stays or ambulatory clinic visits create the need for clinical pr
to take place as part of or as a byproduct of the research data collection process. These clinical process
be the focus of the research objectives but they are critical to the quality and safety of patient care.

Patients on a protocol require care for all of their current health problems, the protocol treatment itself, an
result (or side effects) of the interaction between the patient and the protocol. Clinical processes support
eSphereinclude but are not limited to: assessments, observations, Notes, flow sheets, vital signs, specimg
collection, patient education, procedures, tests, nursing care, discharge process, and follow-up calls.

System Wide Approach to Patient Safety
eSphere provides a system-wide approach to facilitate dramatic improvements to patient safety:

» Authoring: Clearly definition and agreement on processes eliminates duplicate orders
» Order Entry : Orders are patient and problem specific. Orders flow from the patient’s integrated plan of care and
automatically displayed in the appropriate place and for the appropriate clinicians
» Delivery of Care: Charting by Exception approach, automatic calculations and conversions enable accurate charf
» Monitoring: Synchronous rules enable continuous monitoring of changes in patient condition
Colyun oy Fxam Enhanced Patient Safety
- » Clinical decision support capability provides automatic sierreduce adverse
iz s drug events. Alerts physicians and pharmacists on entry of order when an
interaction or other medication related problem might arise.
> Protects patients from medication allergies.
» Clinically relevant information presented at order-etitne provides a
complete picture of the patient’s health status
» Automated charting improves the accuracy of documentatiomakds more

) o

»i
Blod PEB &

[ 1
: - = : data accessible for medical decision-making.
| == ! ' Improved Patient Care
2 | = = I [ I » Documentation is charted once, and the relevant inflsmes automatically
[ | I [ [ 1 [ 1 . . .
displayed in all of the right places
» Medication Administration Record always has up to the mimatd;time data.
ST | ) I » Clinicians gain accurate information at any point in theeess, from current

orders to assessment and examination data to the latest results and can pr
task lists to manage individual activities and care plans on demand.

» Coordinated collection of data assured elimination of wfongs, errors of
omission, redundant data entry and prevalence of N/A’s.

O SHIN A8 COpM
Example of Clinical Data Entry Form

Coordination of Care

> Use of protocols enables coordination of care acrossoti@éuum — from the physician’s office through the diagnostic
phase, problem identification, treatment, and convalescence.

» Improved communication and increased efficiency result
multidisciplinary ability to access and use the integrated ple \p.:nal Institutes  Puemothorux
Of care o Of'[—]'ea]th Treatments/ Care .
> Every activity flows out of the plan of care and related
pratocols, so the timing and scheduling of events is assure

Barett, A, John

and by caregiver.

. ) . . : Example of To Do List
» Queries, analysis and reporting are available at all times xample ot To Do Lis
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Each clinical protocol can have a major impact on the resources and services provided by the organization
nesded to support the research studgphere provides the Principal Investigator and Administrators with the

ability to understand and forecast the volumes of tests, procedures and activities that are required and help
determine the number of subjects to study (i.e. sample size) needed for conclusions and findings to be meg

National Institutes 96-1-0052 Chronic Lyme Disease
o

of Health

NAD

Clinical Center

" Resource Volume Forecasting

B

> Protocols are used as the basis to relate clinicangs@rograms with
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Test  [eols 2[5 [p2

[Ospa Vaccinated Cortrol

Accrual Report — Cohort against Ceiling

Matianal Instifutes
of Health

ehnical Gentar

Resource Utilization Monitoring

To Do List and Checklists are easily produced

Patient Accruals

&~ L} E
> Ability to designate patients as members of [} =TT
cohorts and enter IRB ceilings by cohort for ea |; “=.. ..
protocol. e - u -
» Enables the collection and tracking of candida | i3 S
(bath included and excluded from the study) ar |3 - B dmvenigaman Choediak Mgt Sy
accrual rates against IRB ceilings. = N Veari | Vou | Viwd
> Standard reports can be generated on counts |-+ | _ Vearl | Vet | Yomd | Yamd | faas
statistics on recruitment, enroliments & accrua | & & § I ST RN A @ s mai i i
. o 15 =407 T Baas L]
» Protocol amendments, changes in accrual rate E 2 mE o omE e BB
and dropout rates P 2 210 ory Thavapy PRocBIS FIR TR
; ; L 42140 110 P e T T
Patient Lists and Reports n IR TII T
= 18 =4 07 o0 "! -\'-I;‘ J\.j :r»
> Easy access to data coupled with standard ref B Mo mw bR wm
ape . ape 1 11 |y 1693 B
and ad-hoc query capability provides the ability i5 55 mm e1 4o
. . 135 a5 &0 ay TR A2 041
to generate a wide range of lists and reports izt - Par B wm s
> Ability to define process and collect data to K20 1100 - ik - | .| . U S—
produce: 262430 000 - Pt 5 sam cave B3 s

v Letters to referring physicians
v' Patient Calendars

v" To Do lists and Follow-up Reminders

> Esprit approach for protocol driven resource planning and bundpisti
focused on accurate projections of volumes.

patient volumes and projected demand for resources and services.
» Forecast of resource consumption is calculated for anidghdilvprotocol
and for all patients forecasted to be on the protocol.
> Prediction of patient enrollment requires the tools to predict the num
candidates and then the number of eligible patients in each cohort.
» Capability to change (re-forecast) patient projectionangy time

» Analyzes the variance between the actual resource cotisarop
patients in each cohort with the cohort “path”.

» Enables the grouping or “roll-up” of detailed clinical aedearch data for
ABC analyses (i.e. activity based costing).

Patient Eligibility and Forms

> All patient forms including Consent Forms (e.g. Consenti#t}see
retained in the centralized Data Dictionary ensuring that the current,
approved form is always used.

» All forms are printed from within the system real-tiras,needed.

» On-line patient registration and assignment to protecilitates easy
eligibility screening and determination and identification of cohorts.

» Coordinated collection of data assures elimination @frsrcaused by
using the wrong forms, errors of omission and prevalence of N/A’s.

Example of ABC Report & Multi year Patient Forecast
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Benefits

eSphereis more than a database, it is a well-thought out system that maps the protocol exactly as researc
and work. The combination of the eSphere software and the Esprit Health data management services prog
enables researchers to:

What Esprit Health can do for the Clinical Researcher

The start-up of every clinical research trial/project typically begins with the need for staff (full time, part tim
both) and software tools to accomplish project goals. As a result, hiring costs, technology costs
(computer/software) and the time and cost associated with acquiring knowledge (orientation, training, stat
software, data, etc) are incurred.

Esprit Health reduces start-up time and costs by providing all of the services and activities required to sup
your research.

The value of eSphere

» Manage and control the clinical trial with increasedrawass of subject status, progress of data entry efforts and better

> Accelerate data entry.

> Flexible design enables use by one investigator or by ae émsiitute — yet each individual has access to and maintai

vV v.v Vv

vV v.v Vv

» Focus on analyzing data by eliminating errors because datéeised correctly at the point of collection
(with rules, range checking, automated calculations, etc)

» Publish results sooner by eliminating additional time spenging correcting and cleansing databases

> Assure complete security, integrity, accuracy and ownershipur research data

coordination of the clinical efforts of all study team participants.

Reduce costs by eliminating transcription of data, papersfard verification processes. Eliminate most paper forms,
paper work and paper storage.

Single database eliminates multiplicity of individual, s@one databases for each study/protocol.

their own protocol with 100% protection of data ownership.

Coordinated central library of protocols, forms, and diaries (Medications, Lab tests, etc) can be easily adapted, re
and shared across multiple protocols.

Shared interfaces provide ability to import data collecteathier systems
Can export data to specialized systems (e.g. SPSS, 8&&3 &r experimental analyses without impacting source dat
Easily convert paper based source data or standalon@stedahto researchable data that can be queried and analyze

Patient demographic data is retained permanently in eSahdrégoes not need to be re-entered, even if the patient is
enrolled in additional studies. (But, it can be updated at any time.)

Data can be collected on a PC and with Citrix on a MAGhdhe Internet.
Data entry forms do calculations (e.g. BMI, BSA), casi@ns (e.g. Weight) and complex scoring (e.g. SF-36).
System can compute deltas from last visit to current (@it BMD, Osteporosis BMD)

Every intervention in the protocol (planned and unplannetffised and scheduled so that errors of omission as well
errors due to the use of wrong forms are eliminated.

Simple, yet powerful rules engine and outcome dependenaési@idecision support on the basis of clinical data as w
as physician directed decisions. For example, the system can automatically generate Adverse Event alerts and “t
entire AE documentation process.

Web based access enhances ability to monitor and revtaweaotely for quality control and compliance.
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Esprit Health’s Implementation and Consulting services focus on decreasing study start-up time and streamlinin
data collection and data managemamicesses. The outcome of these efforts is the rapid creation of a central,
secure database that enables immediate access to ALL research data for reporting and analyses.

Esprit provides a project manager and a cross-functional clinical and technical team that works to integrate the
eSpheresystem with the current processes to maximize benefits from the very start. This approach requires no
infrastructure investments and depending on the services chosen, can replace the need for:

» Protocol manager » Statisticiai

» Clinical Monitor » Database Administrator

» Safety Monitor » Data/ Interface Analyst

From Design to Integrated Research Database

Implementation and Consulting Services

. . .. |Implementation Plan Manth 1 Manth 2
» Easy setup allows you to quickly define database, metadegdari Week| 1 | 2 |3 [ 4|5 B
design HTML forms and test. 1. Design Phase ‘—
» Generates protocol manual and related documents (Protocol Step 1: Define tonirements and spees P~
description, data collection forms, and related procedures) top 2 Cresto tala content, forms PS
i . : Step 3: Test, enhance and release for use
» Protects ownership of data yet facilitates sharing ande®fus 2. Data Collection and Management —
common data dictionaries, standard forms and interfaces across|  training for Investigator and Tear @
multiple protocols. Data Quality contral and Cleansing ¢
» Maintain protocols, track amendments and disseminate changes| Froteco Management by
ImportExport Interfaces ‘
Data Collection and Data Management 3. Data Control and Monitoring =
. .. . Fatient status tracking ‘
» Esprit conducts training for ALL users: Investigator, Reck 5 :
. . afety surveillance
Nurses, Clinical/Safety Monitors, and data entry. Reguiatory compliance (AE/SAE)
» Convert paper files into researchable database Protocal compliance moritoring @
» Manage patient demographics, eligibility determination andregh* D2t@ Reporting and Analyses PS
. X L. ) Wieh based portals and views
» Coordinated collection of data assures eh,mmatlon ofngrforms, Ad-Hot Qusries <
errors of omission and prevalence of N/A’s. Data Extractions for statisical analyses ¥

» Performs interactive, real time cleaning of data

» Import data from other clinical databases eliminating redundan
entry errors.

Implementation plan is customized to every protocol

Data Control and Data Monitoring
> Patient/encounter coordination increases patient safety.

Data
Control & » Monitor patient status for unplanned and adverse events.
Monitoring > Assure compliance with protocol flow and timing of events

» Conduct data quality and regulatory compliance audits

» Monitor protocol candidate eligibility and enrollment
statistics (i.e. Accruals vs. Ceilings)

Data Analyses and Reporting

» Easy to use ad-hoc query tool and filter, sort and group by
demographic, encounter and protocol data/.

» Prepare data extractions for export to Excel, SPSS, oro8AS
other tools for sophisticated statistical analysis

Four Phased Approach » Develop Web based portals for the review and display of
paient and cross protocol data

Collection &
Management

Analyses &
Reporting
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A New Paradigm

eSphere’s new paradignfor healthcare information systeris built on the following core principles and conci

Protocol Centric Design

> Creates a seamless infrastructure that gives researcli@dans and management timely data to successfully complete

scientific investigations, empower decision-making and forecast personnel, material and capital needs.

Longitudinal Patient Record

» Enables a single longitudinal patient record, encompass#tklgsearch
protocol, which integratesll data across current and prior encounters.

Seamless Workflow

> Integrates processes across clinical, nonclinical and tdegraal boundaries

for efficient research and care.
Multidimensional

» Emulates the multidimensional and multidisciplinary nawf the healthcare

process.

» Researchers, caregivers and administrators requiregheility to shape and

view a patient’s health information as needed.

Knowledge Based Decision Support
» Provides access to clinical references and resources

Protocol Centric Design
Knowledge Based

Longitudinal
Multidimensional

C Data Model

» Incorporates a simple yet powerful If / Then rules engine and outcome dependencies to
provide real time decision support on the basis of both clinical data and physician directed decisions.

Data Model

» A comprehensive set of linked data dictionaries and mettustarovides a common language for improved
communication among all participants in the research and care process.

Access to Data

» Enable real time access to ALL data and export to spesmiadiatabases, while ensuring researcher’s

ownership of data.

Services

Implementation

» eSpherdnstallation and configuration
» Protocol modeling and design workshops
» Training for Investigator/Study team and End users

Consulting Services

Esprit focuses on decreasing study start-up time,
streamlining clinical and research processes, maximizing
return on investment and improving the efficiency of data
management.

» Design and creation of the protocol(s) Bphere-
from the metadata to data validation criteria

» Development of customized data collection tools
usng HTML and Javascript programming

» Design of Web portals and related views and reports
for the protocol

» Monitor data collection process for compliance, data
quaity and timeliness

» Real-time, interactive data cleansing

» Develop customized Reports (e.g. Eligibility Counts,
Outcomes Analysis)

» Prepare data tractions for statistical analvs

Technology

System Platforms

P Scalable SQL Database: Oracle
» Server: Unix, Windows NT, Citrix

» Client: Windows 98, 2000, NT, XP,
MAC

> LAN: TCP/IP
» Web enabled

Architecture

» Object Oriented technology
» Three tier design
» Data Warehouse

HIPAA Privacy & Confidentiality

» User authentication, automatic logoff
» Role & context security access
> Audit trail
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