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ABSTRACL

A system and method of facilitating the determination of candidares eligible
for a clinical trial includes maintaining an electronic patient registry including patient
5  information relanmg to ‘a plurality of individuals. When individuals are needed for a clinical
. trial, the patient registry is searched based on criteria established for the chinical mal thereby
to determine potential candidates within the patient registry that are eligible for the chimcal
trial. Individuals can register with the electronic registry on-hn¢. A system and method for
disease management and surveillance is also provided.
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The present invention relates to a system and method of facilitanng the
determinanon of candidates eligible for a clinical tnal. The present invention also relates 1o a

system and method for disease management and surveillance.

Background Of The Invention

Clinical trials are one of the final stages in long processes aimed at improved
disease therapy. Each clinical rial is designed 1o answer specific scientific questions and so
1t is important that the candidates participating in the clhinical trial reflect the target
population. Preferably, each climcal trial is randomized 1o reduce bias and increase the
ability 10 generalise the resulis. There are different types of clinical trials (i.e. reatment
trials, prevention trials, screening irials and quality of [ife trials) and different phases of
clinical wials (i.e. Phase 1 (safety), Phase I (safety and efficacy), Phase [1] (efﬁcacy and
companscen) and Phase 1V (post-approval marketing). As such, ditferent types of candidares
are needed for the different types and phases of climical mals.

Studies are done on candidates who either volunteer or are paid to take part in
a clinical trial 1o determine the suitability of the candidates for the clinical tdal. The
screening of candidates that are potential subjects is a cumbersome and time-consuming
process, Rapid acerual of candidates into clinical wials requires exiraordinary accessto
patients and patient data. Access to patients and their dara has in the past been limited. This
of course has presented difficulties enrolling the necessary number of suitable candidates for
climcal trials. The end result has simply lengthened the nme required 1o complete chnical
trials. This of course translates directly mto an increase m the ime 1o first patiént metric for
patients in the clinical trials. .

In an attempt 1o alleviate this problem, commercial and non-profit enterprises
have been established 1o assist in the recruannent of pauents for clinical mials. For example,
the Canadian HIV Trnals Network is a non-profit Canadian organization dedicated to
supporting clinical frials involving people with HIV/AIDS. The Canadian HIV Trials
Network maintains a database that lists national clinical trials. The database is accessible to
mdividuals on-line.

The Nartional Cancer Institute’s Physician Dara Query (PDQ) is a non-profit
Amencan organization dedicated 10 supporting chinical rrials invalving people with cancer.
PDQ maintains a database that provides a comprehensive list of clinical trials being
conducted in the Umited States.
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Commercial enterprises that have been established 10 assist in.the recruitment
of patients for clinical trials include general clinical trial management and marketing
companijes, on-line clinical trial service sites and on-hine general medical information sites.
Examples of general clinical wial management and marketing companies include Quintles,
Rheumatology Research International and Healthcare Communicattons Group.‘ |

The on-line clinical trial seyvice sites are primanly focused on clinical trials
and generate revenues from drug development compames for on-line marketing and
recruitment. Examples of these on-line clinical trial service sites include Centerwatch, The
Health Exchange and Medistudy. |

The on-line general medical information sites offer listings and/or active
recritment of patients for climical mals. Exﬁm;:leg of these on-linie general medical
information sites include DrKoop and AmericasDoctor. _ '

In addition to the above-described enterprises, non-profit enterprises have also
been established fo register patient data that may be usefnl in deteymining candidate
suitability for clinical trials. Examples of non-profit elecironic registries include the North
American Rheumatold Arthritis Consortium (NARAC) registry, the Amerlca.n Rheumansm
Association Medical Information System (ARAMIS), the National Data Bank for Rheumatic
Diseases (NDB) and the Analysis of Medical Practice and Health Duicomes in Rheumaioid
Arthrinis (AMPHORA) Study. These non-profit electronic registries compile information
coliected by physicians that relates 1o chronic discases and are for the most part used by
academic researchers. .

In addition 10 the above non-profit electyronic registries, other elecironic
registries exist. For example, the Mayo Lung Cancer Specimen Registry is an investigational
cancer regisiry that collects tissue samples and patient data for research and investigative -
purposes. The information and biological samples in the elecironic registry are explicitly
linked 1o development of the clinical mal process. The regisiry lisis Mayo-sponsored clinical
mals and forms the foundation for current and future clinical trials for Jung cancer performed
by Mayo Clinic investigators. ' '

- Companies that collect biological samples and disease mmformation on a
commercial basis to build ethmic populanon databases for gene discovery, phannacogenomics
and/or therapeuntic delivery based on geneﬁc profile also exist. Examples of such companics

“include deCODE Genetics, Newfound Genomics, Myriad Genetics and Galileo Gendmics,-,

cmiime s gy pama

and Framingham Genomics Medicine Inc.

e
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The databases associated with deCODE Ocncu'cs, Newifound Genomics, and
Framingham Genomics Medicine Inc. compilé information on individuals, whether healthy or
diseased, of a specific ethnic or gebgraphical group and are not necessarily disease-based.
This approach is less amenable 1o use for clinical mals that depend on performing trials in

5  discased individuals. '

Myrniad Genencs mamntains a proprietary database for product discovery
purposes and leverages iis access to population-based databases to become a fully integrated
biophanmaceutical company mvolved in gene discovery, drng target idennficanon, drug
development and pharmacogenomic product development. '

10 Although enterprises to assist in the recrintment of candidates for clinical tnals
and 10 maintain elecrronic regsiries exist, these enterprises have not mcreased the speed by

- which suitable candidates for clinical wials are enrclled to the exient desired. Thus, a need
exists for improvements in the manner by which potential candidates for clinical trials are
“determined. ' '

15 There i5 also a need to evaluate the cost-cffectivem:ss. of new and old drugs,
technologies and seifvice to 1wmprove the quality of care as well as health care policies at a
lower cost than currently exists. In order to achieve this, population-based data is very
important to provide the desired accurate global picture. Although registries including
population-based data are available, problems exist in that the registries tend 1o have a

20  selechion bias.

While treatment and early prevention are important, prévention of disease has
the greatest potential to reduce the burden. As a result, there exists a need for a disease
management system that fosters the creanion of a link between patienis, clinicians, researchers

and mdusiry.

25 Tt is therefore an object of the present invention to provide a novel system and
method of facilitating the determinanion of candidﬁtes ehigible for a clinical mal, It is also an
object of the present mnvention to provide a novel system and method for disease management

and surveillance.

30 Summary Of The Inveption
According to one aspect of the present mmvention there 1s provided a method of
| facilitating the determination of candidates eligible for a clinical mial comprising the steps of: -
maintaining an electronic patient registry inclading patient informarion
relating to a plurality of individuals; and

e e - :
| ; Z
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when individuals are needed for a clinical trial, searching the patient registry
based on criteria established for said clinical mal 1o determine potennal candidates within

said patient regisiry that are eligible for said climcal tnal.

Preferably, the method further includes contacting the potential candidates 1o
determine if the potential candidares wish 1o participate in the clinical wial. Consideration is
obtained from the entity for conducting the search. The consideration in the preferred
embodiment is a monetary fee. '

Preferably, the method further includes the step of maintaining a climcal trial
registry 1o receive criteria for chinical trials from a plurality of entities wishing 10 conduct

climeal trials. It is also preferred that the method further includes maintaiming a disease
management reistry 10 store clinical development and pharmaceutical product information

‘relaring to clinical trials that have been conducted as well as disease surveillance data. The

clinical development and pharmaceutical product mformation can be used by entities 10
generale pharmacaeconomic data and the disease surveillance data can be used 1o increase the
efficiency of therapeutic delivery tools. '

According té another aspect of the present invention there is provided a
method for disease management comprising the steps of:

maintaining a database papulated with patient-derived data relating 10 a
condition of interest, said patieni-derived data being acquired from a plurality of difference
soyurces; and |

providing said patient-derived data to an ennty for study and/or analyzation.

The present invention provides advantages i that since patient data entered
into the electronic patient regisiry is automatically examined to determine if the patient data
fits the inclusion and exclusion cniteria of a clinical wial in the climcal wial registry, ehigible
candidates for clinical trials can be determined quickly and efficiently. This of course allows
candidates 10 be enrelled in chinical trials faster thereby significantly reducing the overall
time taken to recruit for clinical wials. Chinical trials can be completed more quickly thereby

reducing the time to first patient metric for patients in the clinical wials. Also, since patients

can opt to participate in clinical trials on Jine, a comprehensive electronic patient regisry 1s
maintained. This allows the search for candidates to be focussed, which speeds up the
recryitment process and reduces COSIs. '

The present invention also provides advantages in that since the patient data in
the electronic patient registry can be linked to a biological sample registry, a comprehensive
source of biological data for pharmacogenomic studies ¢an be maintained.
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Brief Description Of The Drawings

An embodiment of the present invention will now be described more fully
with reference fo the accoﬁlpanying drawings in which: |

Figure 1 1s a schematc diagram of a system for facilitating clinical trial
recruitment and disease manag@mt and surveillance; '

Figure 2 is a schematic diagram of a clinical mial subsystem and a disease
management subsystem forming part of the system of Figure 1;

Figures 3a to 3e are profile web pages completed by the system admimstrator
in order 1o register 4 new physician/investigator, sponsor and centre in the system of Figure 1;

Figure 4 is a block flow diagram of information available 1o a sponsar
accessing the system of Figure 1 via an on-line Intemet connecrion;

Figure 5a is a query web page showing the inclusion and exclusion criteria
established for a query of an elecironic patient registry;

Figure 5b is a web page showing the results of a query of the elecronic panent
regisiry,

Figure 6 1s a block flow diagram of information available to a .
physician/investigamr accessing the system of Figure 1 via an on-hine Internet connection;

Figures 7a to 7¢ show a chinical mal web page quesnonnaire completed by a
patient prior to participating in a clinical ial; and .

Figure 8 is a block flow diagram of informanon available to a patient
accessing the system of Figure 1 via an on-line Internet comiectio:u.

Derailed Description Of The Preferred Embodimer

The present invention relates to 4 method and system for facihirating chmeal
trial recruitment and for disease management and survelllance relating 1o a particular
condition of interest. The system maintains an electronic patient registry in which panent
data associated with consenting patients that is received from physicians is stored. The
patient data stored in the electronic patient regisiry can be searched against inclusion and
exclusion criteria established by sponsars interested in sponsoring chinical tnals to determine
patients who fit the criteria. The system also maintains a database that siores data relating 1o
centres assoclated with the condition of interest, physicians/investigators within the centres
who conduct the clinical rrials relating 1o the condition of interest and sponsors who sponsor
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climeal tials. Further specifics of the system will now be described with reference 1o Figures
1 10 &. '

Turning now 10 Figure 1, the system for facilitating clinical trial recrultment
and for disease management and survelllance relating 1o a particular condirion of interest in
accorgdance with the present invention is shown and is generally ilentified by reference
numeral 10. In this particular embadiment, the system 10 facilitates clinical trial recruitment
and disease management and surveilllance relating to Rheumatmd Arthntis (RA). Those of
skill in the art will however appreciate that the system 10 may be set up to facilitate clinical

- mial recruitment and disease management and surveillance relating 1o hasically any disease of

mterest.
As can be seen, system 10 includes a chinical trial subsystem 12, a disease
management subsysiem 14 and a disease survelllance subsystem 16. The clinical trial

subsystem 12 communicates with a biological sample registry 20 over a communications

Jink. The clinical trial subsy‘stem 12 and the disease management subsystermn 14 also
communicate with chmcal mial centres 22, chimeal tnal sponsors 24, physicians/investigators
26 and patients 28 over communicanons networks. Disease surveillance system 16 receives .
information from a government health database 18 and from patiems 28.

The clhinical trial subsystem 12 and the disease management subsystem 14 are
based on the Adaapt software platform created by Empatheen Inc. of Califormia. This
software platform inmiegrates daia from multple and far reaching data sources, analyzes and
turns the data into meaningful information and personalizes the delivery of the meaningful
information to users based on predefined user preferences. The Adaapt software platform
pravides built-in multi-level secunty for informanon. This security includes wranspori-level
secusity to encrypt the secure socket layer of the HTTP protocol during communications
between web servers and client computer systems. A firewal] is used 1o isolate database and
file servers from the Intemnet. User-access protection by assigning user ID numbers and
passwords and data-level protection by encryptingdata with the system are also
1mplemented. .

Figure 2 better illustrates the clinical trial subsystern 12 and the disease
management subsystem 14. As can be seen, chnical tria] subsystem 12 includes a web server
30 and a fax server 32, both of which are connected 10 database and file servers 34. Darabase
and file servers 34 manage an ¢lectronic patient i:egistry 36 storing physician-derived patient
data associated with pauents 28 who sufier from RA. In order for a physician to add a patient
to the electronic patient registry, the patient must first provide the physician 26 with informed
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consent. Once informed consent has been given, the physician can enter physician-derived
data associated with the patient into the elecironic patient registry 36 through the completion
of questionaires. The informed consent also allows the patient data o be used to identify the
patient’s eligibility for a chinical mal. Fach patient 28 whose patient data is stored in the
electronic patient registry 36 is assigned a unique patient ID number. In the present
embodiment, the .patient 1D number uses patient billing numbers 1o hnk the physician-denved
data with federal and provincial health data. Once the patient 2b has been assigned a panent '
1D number, the patient can access the system 10 on-ling as wall be descnbed. .
Database and file servers 34 also manage a chimical tnal registry 38 that stores
a list of the clinical mals registered in the syStem 10 and a list of the sponsers 24 who have '
submitted the clinieal trials. The clinical thals are submitted by sponsors who wish 1o use the
electronic patient registry 36 to determine potential candidates that are eligible for the clinical
tnials. Fach clinical trial listed m the clinical trial registfy 38 15 identified by title, summary,
objective, trial start and end dates, enrollment start and completion dates, inclusion and
exclusion crilenia, the mvestigators 26 who have agreed to conduct the chirucal irial and
profile information identifying the sponsor 24 of the clinical trial. Each sponsor 24 in the list

is identified by sponsor 1D number, company name, location and contact particulars and

Status.

The chinical tal subsystem 12 allows spbnsors 24 registered with the sysrem
10 to submit clinical tnals that include mmclusion and exclusion ¢riteria for candidates, 10 the:
subsystem. A manager at the clinical trial subsystem 12 stores the information in the clinical
tria] registry 38 and then uses this information 10 generate a query of the electronic patient
regisiry 36 1o determine quickly and efficiently the patients in the clectronic patient registry
who fit the criteria. The manager, in tum notifies the physicians/investigators 26 associated
with the eligible patients and asks the physicians/investigators 26 to conduct the clinical trial,
and if yes then obtain regularory approval for the chinical trial and contact the patients to

- recriit and enrol the patients in the chinical mal.

- The disease management subsystem 14 also includes a web server 30 and a
fax server 52, both of which are connected to database and file servers 54. The darabase and
file servers 54 manage a disease management registry 56 that stores a list of the chinical tnal
centres 22 and the physmians/inves_tigamrs 26 associated with the centres who conduct
clinical trials relanung to RA EFach centre 22 in the list is assigned a unique centre [D
number. Profile information 1dentifying each centre 22 15 also stored such as the name of the
centre, Jocation and contact particulars and status-(i,e, whether the centre is actuve or ‘
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inactive). Each physician/invesntgator 26 in the listis assigned a unique investigator [D
number. Profile information identifying each physician/investigator 1s also stored such as the
name of the investigator, location and contact particulars, specialty and status (i.€. whether
the centre 1s acfive or mactive).

The disease management registyy 56 also stores patient-derived data and
nformation thart assists users to create policy and healthy environments to lessen the burden

of RA as well as information that helps users 1o choose lower risk behaviours that will will

lessen the burden of RA. In this manner, the disease management subsystem 14 can provade
cost-effective clinical development and product commercialisation information to users that
fosters the creation of a link involving patients with RA, climicians, researchers and indusiry.
The patient-derived data in the disease management regisay 56 and the physiciam-denved
data in the elecroni¢ patient registry 36 that that relates 1o the same panent 1s inked. Thus,
the disease management subsystem 14 provides panent-derived data as a product linked 1o
physician-derived data when the data relates to the same patient. ‘

* The web servers 30 and 50 allow patients 28, physicians/investigators 26,
sponsors 24 and centres 22 to access the subsystems 12 and 14 on-line over an Interner
connection through client computer systems that execute web client applications in the form
of web browsers. As is well known, the Internet provides g backbone of high-speed data
communication lines between host computers that route data and messages using the TCP/IP
suite of protocols. Puring communications between the web servers 30 and 50 and client
computer systems, the web servers send web page source files that include Hypertext Markup
Eanguage (HTML) code to the clien compuier sysiems in response to reguests generated by
the web browsers. The HTML code received by the client compuier systems causes the web
browsers to display formartted web pages to the users of the chent computer systems. This
enables the users to access and nteract thh the sybsystems 12 and 14 through web-based '
graphical user interfaces.

The fax servers 32 and 52 aliow information received from panents 28,
physicians/investigators 20 and sponsors 24, who do not have access 10 the internet, 1o submit

 information to the subsystems 12 and 14 by facsimile, Information receaved by the fax

servers 32 and 52 is scanned and conveyed 1o the appropriate database server for storage in
the appropriate registry or database.

The biological sample registry 20 stores unne, serum and cell samples of
blood and synovial fluid and surgical specimens associated with patients 28 in the electronic
patient registry 36. The urine, serum and cell samples of blood and synovial fluid and
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surgical specimens are collected from patients 28 with their consent. The physician-denved '
data in the electronic patient regiswy 36 and the serum and cell samples i the biological
sample registry 20 that are associated with the same patient are linked thereby to enhance the
utility and impact of the elecironic patient registry 36. This is dye to the fact that the
5  combination of physician-derived pauent data and biological data facilitates studies of bio-
markers, genomics {(the identification of disease associated genes) and pharmacogenomics
(the identification of genes associated with therapeutic cutcomes).
The information stored in the registries 36 and 38 of subsystem 12 and in the
registry 50 of subsystéem 14 15 managed by a system adminisirator. Physiciansfinvestigators
10 26, sponsors 24 and centres 22 wishing to be listed the system 10 must be registered.
‘Registration requires the submission of appropnate profile information referred 1o previously
to the system adnunistrator. This information is used by the system admmmstrator to
complete and save profile forms. Figures 3a 1o 3e show the profile forms completed by the
systemn adrmnistrator in order 1o register a new physician/investigator 26, sponsor 24 and
15  cenmre 22. Physicians/investigators 20 and spousors 24 who have registered with the sysiem
10 are assigned unique I numbers and passwoi-ds that can be used to login into the system
10. The system admmustrator also has the necessary righis 10 access all of the information in
the registries 36 and 38 and the database 56. Thus, the system administrator can edit and
delete the profiles associated with physicians/investigators 26, sponsors 24 and centres 22
20  that are stored n the database 56.
' When a sponsor 24 establishes an on-line Internes session with the system 10
via their client computer system, by entéring the uniform resource locator (URL) of the
system website into the web browser, the sponsor can log jnto the system 10 by entering their
ID number and password. Once logged in, the sponsor 24 has the option to access the
25  clinical wial subsystem 12 or the disease management subsysiem 14 as shown m Figure 4. If
the sponsor 24 opls 10 access the clinical rial subsystem 12, the sponsor has access to clinical
trial services (block 100) including recruirment, consulting and marketing services (blocks
102 10 106) provided by the system 12. If the sponsor 24 selects the recrimtment services
102, the sponsor is able to submit a clinical trial 1o the subsystem 12 for storage in the clixxiéa]
30 trial registry 38. The sponsor 24 is charged consideration in the form of a monetary fee for
submitting a clinical trial that resulis in a query of the electromc panent registry 36 being
made. -
During sybmission of a ¢linical wial, the sponser 24 completes a profile for the

clinical trial and classifies the clinical rial into one of three classifications, namely public,




82-23-01

10

15

20

30

Fi:

CA 02337665 2001-02-23

05:54pm  From=SIM MCBURNEY 4185351163 - T-753 P.13/38 F-74]

-10 -

summary and private. All physicians/investigators 26 have access to the profile of a public
clinical trial. With respect 1o chinical mals classified as summary, only select
physicians/investigators have access to the profiles of these clinical wials. Summary
information concerning the clinical trials is however available to all physicians/investigators
26. With respect to clinical trials classified as private, only select physicians/invesitgators
have access 10 the profiles of these clinical trials. No information is available 10 non-selected
physicians/investigators 26. | ' .

Once the sponsor 24 has submitied a climceal trial, the manager stores the
climcal trial in the registy 38 and then uses the mclusion and exclusion criteria in the
submutted clinical inal to perform a query of the electronic patient registry 36. During the
query process, the manager is presented with a query web page that éxposes a search engine
as shown in Figure 5a. The search engine includes a number of criteria fields each with
associated condition and value fields together with Boolean logic fields. The manager in um
enters the appropriate information into the fields and then links the fields with the appropriate
Boolean logic 1o establish the inclusion and exclusion criteria to be used during the query.
The query is then imninated causing the search engine to guery the electronic patienr regiﬁuy
36 based on the established inclusion and exclusion criteria. When the query is complete, the
query resuits are presented to The manager on a web page as shown in Figure 5b. As can be
seen, the web page presents a list of the patients that fit the inclusion and exclusion criteria
and the status of the patients in the list (i.e, whether they have agreed to participare in clinical

frials).
Once the query has been completed the manager contacts them of

~ physicians/investigators 26 associated with the patients identified in the query to notify them

of their patients that match inclusion and exclusion criteria for a clinical wrial. The manager
asks the physicians/investigators 26 1o agree 1o conduct the clinical ial, obtain regulatory
approval 10 conduct the clinical tnal and then enrol their patients 1n the chnical trial,

In additioh to the clinical al services 100, the spo»nsor. 24 can view a list of
their clinical tnals stored in the chinical wial registry 38 (block 108). The sponsor alse has
access 10 additional resources (block 110) as well as access to the profiles associated with
their clinical orals stored m the chnxeal trial registry 38 (block 112). Infornmation concerning
the patients enrolled in the sponsor’s clinical trial is also available. If the sponsor wishes

disease management data associated with these parients, the spensor can pay a fee for thas

mformation,
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If the sponsor 24 accesses the disease management subsystem 14, the sponser
has access to the list of centres 22 and the list of the physicians/investigators 26 that are
stored in the darabase 56 (blocks ! 14 and 116). The sponsor also has access (o recent news
relating 10 RA that has been posted to the subsysiem 14. :

When a physician/investigator 26 logs into the system 12, the
physician/investigator is presenied with a home page that displays news and information, new
publications, reminders and messagés to the physician/investigator 26. From the home page,
the physician/investigator 26 can navigate either to the chimcal trial subsystem 12 or to the
disease management system 14 as shown in Figure 6. If the physiciar/investigator 26 opts to
access the clinical trial subsystem 12, the physician/investigator has access 10 clinical frial
services (block 200) that include recruitment, consulting and marketing services (blocks 202
1o 206). . o

When the physician/investigator 26 is notified by the manager of their
patients who fit the inclusion and exclusion criteria of clinical wials, if the
physician/investigator 26 is interested in conducting the clinical irial and enrolling their
patients, ‘the physician/investigator 26 must obtain regulatory approval for the clinical trial by
submitting the appropriate forms, dealing with ethics, and executing the appropriate clinical
tnal agreements. Once the physiciaw/investgator 26 has completed the regulatory
requirements, the system administrator adds the physician/investgator 1o the histin the
registry 56 for the clinical trial and enables the physicianv/investigator 1o enroll patienis fur-the
clinieal tria). ' ‘

In addition, the physician/investigator 26 can view a list of the clinjeal trials
stored in the climcal trial regisiry 38' (block 208). Through the clinical trial regisiry, the
physician/investigator can view the profiles of clinical trials designated as public and clinical
trials designated as summary and private for whom the physician/investigator 26 has been
selected (block 210). Also, the physician/investigator 26 can enter patient data for a new

‘patient wishing to parucipate in a climcal trial. The patient data is stored in the elecironic

patient registry 36. This is achieved by completing and submitiing the appropriate form as

~ shown in Figures 7a to 7c. As can be seen, the form includes questions regarding what drugs

the patient is on, when they were started and stopped, and why they were stopped. These
three questions pius erythroeyte sedimentation rates, answers 10 the healih assesment
questionaire (FLIAQ) and annual X-rays enables the patient data in the ¢lectronic pauent
regisry 36 to be used in conjunction with biological samples stored in the lological sample
registry 20 for pharmacogenomics purposes. When patient data for the new patient wishing
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to participate in a clinical wrial is entered into the electromic patient registry 36, a query of the
electrdnic‘pa.ticm regisiry can be made 1o determine if the patient data fits the mclusion and
exclusion criteria associated with any of the clinical trials in the climical trial registry 38.
The physician/investigator 26 can also access information relating to the

clinical trials in which the physician/investigator is currently participasing (block 214). This
information m¢ludes general information about the',clinical inal, the regulatory status of the
clinical tral, a list of all the patients that the physician/investigator 26 has enrolled m the
clinical tmal as well as a summary of the number of patienis enrolled in the clinical uial by all
other physicians/invesiigalors. .

~ If the physician/investigator 26 accesses the disease management subsystem
14, the physician/investigator has access to the list of centres 22 and the list of investigators
that are stored in the registry 56 (blocks 220 and 222). The physician/mvestigator 26 aiso has
access to recent news relating 1o RA that has been posted to the subsystem 14 (block 224). In
addition, the physician/investigator can access a list of the physician/investigator’s patients
who are partir:ipaxing in clinical trials (block 226) but does not have access to data from any

other physician’s pmimts; From the list, the investigator can see which chmical wials each

patient is parricipating in and can access each patient’s profile. The physician/investigator
can also access a search engine sirmilar 1o that shown in Figure 5a and conduct quenies of the
panent data in the electronic parient registry 36 mal is associated with the
physician/investigator’s patients. The patient’s profile provides contact information allowing

~ the physmian!invcstigator to contact the patient directly (block 228). Access to the panent’s

profile also allows the physician/investigator 1o update the patient daia in the electronic
panent registry 36 (block 230). | ‘

The disease management subsystem 14 also provides an ethics area and 3
messaging area. The ethics area presenis information rejating to ethics commuttees, whether
ethics memberships have been submitted to the system 10, the frequency of ethics meehngs
and the frequency of subrmssions for new proposals. The messaging area allows the
physician/investigator 1o send secure messages to the system administrator and 1o sponsors
24, |

When a patient 28 accesses the system 10, the patient has the option 1o access
the clinical tmal subsystem 12 or the disease management subsystem 14 as shown in Figure 8.
If the patient opt's to access the clinical mal subsystem 12, the patient can view the list of
clinical trials in the chnical mial regisiry 38 (block 300) and can elect 10 patticipate in a
cli.m"cal trial by selecting a clinical trial from the list and completing and submitting a
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recruitment form (block 302). This changes the patient’s status in the elecironic patient
registry 36 to acnve. The patient 28 can also access information concerning available chmcal
trials including a list of the centres 22 conducting clinical trials (block 304) and frequently

- asked questions (block 306). ' _

J If the parient 28 opts 1o access the disease management subsystem 14, the
pafient can view their patient data that is stored in the electronic patient registry 36 (block
310) and their physician’s contact information 10 allow the patient 10 contact their physician
directly (block 312). The patient can also access the hist of the centres in the database 56
(block 314) and the list of physicians/investigators 26 in the database 56 (block 316).

10 The system administralor monitors the sysiem 10 and generates reports on a
regular basis for the sponsors 24 of chimacal wials. For each climical mal, a report 1s generated
that includes an update on the physiciansfinvesﬁgamrs regulatory status and the patient
enrolment by each physician/investigator for the chimical tal.

As will be appreciated, the clinical trial subsystem ]2 facilitates the

15 recruitment of candidates for ¢linical trials thereby speeding up the recruitment time. This is
due to the fact that patients can access the clhinical tnal subsystem 12 on-hne and elect 10
participate in chnical trials. Patient data entered into the electronic pantent registry is
compared with the inclusion and exclusion criteria of clinical wrials allowing eligible
candidates for the clinical trials to be deternuned quickly and efficiently and then contacted to

20  enrolin the clinical tnals.

Although the chinical trial subsystem 12 is descnbed as using a manager 1o
populate the clinical trial registry 38, conduct the electronic patient registry query and notify
physicians/investigators 20 if their patients fit the criteria of chmcal mals, those of skiil in the
art will appreciate that this process can be automated. In this way, ¢linical trialé can be

25  submitted electronically to the clinical wial subsystem 12 for storage in the climcal 1rial
registry 38. Once in the clinical trial registry, the inclusive and exclusive ¢riteria can be
retrieved antomatically and used during an electronic paneant regiswy query.
Physicians/investigators whose patienis fit the critena can then be notified elecwronically.

Satellite terminals are installed at the offices and chnics of

30 physicians/investigators 26 and execute web client applications such as web browsers. When
a patient visits a physician/investigator for an appointment, the patient 1s asked to access a
health questionnaire (block 318) through the disease management system 14 and answer the
questionnaire. The information entered by the parient is incorporated into the database at the
office or clinic and is compared with prior data 10 generate a historical summary based on the
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physician’s preferences (i.e. medications, HAQ score, pan scale, jomnt count over time e1c.).
The results of the comparison are presented to the physician in graphica'l format prior 1o the
physician’s meeting with the pavient. This conserves time for the physician and the patient
and provides the physician with a darabase tool that can be used 10 better manage patient
workload. The mnformation 15 also transmitted to the system for siorage in the regisiry 56.

The web browser executed 'by each satellite termnal provides a host of other
useful links that are custamisahble by the physician/investigator. For example, the web chent
application can be customized to provide links 10 news including clinical research updates, ¢-
journals, o self-admimstered patient records (SAPRS) created by the patient at the office,
patient-physician communications, medical resources, links to on-line search engines, Jinks to
university and other medical library catalogues, websiies with RA. conrent, news sources,
disease indexes and factua! information, books and shopping, related goods and services such
as vendor catalogs and other services. Informanon relating to RA acquired from these links
and sources can be stored in the regsiry 56.

SAPRs created by patients are stored in the registry 56 and constitute papent-
derived data. Patients can annotate their SAPRs with visit details so that an electronic record
can be self-maintajned. SAPRs can be shared with family.doctors and specialists by
assigning them read-only access 10 portions of the SAPRs.

' Through complenion of the SAPRs, health and other questionnaires and
website links, the registry 56 stores patient-derived data that includes demographic
information, pharmaceutical product use informanon, psychological counselling information,
assisted living device use informaron, medical device use information, pharmaceutical
product side effect information, quality of life information, health care utilisation
information, health care education material use information and wark place disability
information. This informatnion is entered into the disease management registry only afier a

diagnosis of RA is confirmed with the patient’s physician. Information in the disease

management regisiry can be sold 10 an entty studying and/or analyzing disease management
dara for consideration in the form of a meneétary fee. ‘

As will be appreciated, the disease management subsystem 14 provides a
convement portal for information relating 1o RA through which patients, healthcare
practitioners and allied health professionals, researchers, indusiry, academia and government
can communicate on several levels. The disease management subsystem 14 provides a '
single point of access for patients to leam and participate in research.




02-23-01

10

15

20

23

30

CA 02337665 2001-02-23

05:56pm  From=SIM MCRURNEY 4165051183 1-753  P.18/30 F-T4t

- 15 -

The disease management subsystem 14 also allows patients, consumers,
researchers and physicians to access web pages with links to health questionnaires,
informanton, news and other relevant products and services. This enables patients 1o be ablc
{o comparison-shop tqr a wide variety of goods anc_l professional services, ranging from
assistive devices to home renovators. '

The disease surveillance subsystem 16 is designed 1o provide patients with RA

- practical information about managing and living with their disease, a commuruty 10 Interact

with other members, practical life-aid products, and other resources on the: Internet. The
disease surveillance subsystem is also designed to provide physicians tools for managing
patient imnformation, graph longimdihal wends, track disease management progress and
Oyicames. |
' To populate the database of the disease surveillance subsystem 16, data from
the government health care database is used that relates 10 RA. This information is obtained
by looking for data that includes the appropnate phySician diagnostic codes used for billing.
Data on all panents who visited a physician where the billing entry mcluded an RA
diagnostic code is obtained. The frequency of the diagnostic code, the speczahty code of the
physician providing the diagnoses and the use of specific medicationsis be 1aken into
consideration 1o decide which patients are included in the darabase. The data includes visits
to healthcare professionals, hospital visits, interventions, medication used, and laboratory
tests ordered. |

Afier the imtial population of the database, incidents of RA are identified at
regular time intervals (every year). The same methodology described above is used 10 upate
the database. , '

As part of the vahidation, the medical and laboratory records of a sub-sample

- of patients are reviewed 1o validate the diagnosis of RA. The proposed diagnostic validation

exercise is necessary. In order to measure sensitivity and specificity of diagnosis using the
proposed approach, a sample of panents who have not been diagnosed with RA, but who
have related symptoms are required. This provides a measure of the frequency of false
negatiw.?es yeilding a population-based database that is not selection biased. |

~ The disease surveillance subsystem enables researchers 1o ask specific

research questions concerning RA, which can be answered at a population level. As a resull,

‘the disease surveillance sybsystem registry is a resource for individual research projects. Tor

example, the disease surveillance subsystem will enable research 1o be conducted in:
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the evaluation of the impact of different treatment strategies on patients’
quality of life and healthcare resource utilisation;
‘ the evaluation of the cost-effectiveness of new interventions;
the study of the demographics of RA within the region where data is being
5  collected; ' | '

the compilation of papulation data on outcome of RA on healthcare resource

utihisanon;
the pefformance of health services research;
the evaluation of the impact of healthcare policies;
10 the evaluation of the impact of socio-demographic factors on outcome of RA;
the assessment of the timeliness of clinical mterventions in a populanon-based
seftting;
the assessment of access 10 appropriate, state-of-the art ¢are in a population-
based setring; '
15 the description of the patierns of disease severity of RA 1n a population-based
semmg; and ' _

the déscriptic»n of the patierns of access / referral 1o specialists such as
rheumatologisis in a population-based setting. _
Since the database of the disease surveillance subsystem 1s populanon-based,
20 it provides a globa] picture of the health status of people with RA, ihereby infornung
stakeholders on how 10 improve this condition and praviding a ool o measure the 1mpact
and outcome of interventions and polictes. The database provides unique, current and
population-based information. Research conducted using data from the disease surveillance
subsystem is used to provide recommendations 10 healthcare professionals about opumal
25 treatment strategies, by determining the healthcare needs of individuals with the condition of
imnterest, and by pmvidmg information that can be used by advocates to influence healthcare
policies. Furthermore, data from the disease surveillance subsystem allows an estimate of the
real cost of RA at the population level 1o be made. The data can also be used to reduce Cosis
through cost-effective treatment and healthcare policy recommendations.
36 Although the system 10 as described above makes particular reference to
facilitating recruitment for clinical trials and disease management and survelliance relanng to
RA., it will be appreaciated that'the system is equally applicable to other diseases and/or

conditions or interest,
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Although a preferred embodiment of the present invention has been described,
those of skill in the art will appreciate that variations and modifications may be made without
departing from the spint and scope thereof as defined by the appended claims.
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What is claimed }s:

1. . A method of facilitating the determination of candidates eligible for a chnical
trial comprising the sreps of: | ‘

g maintaining an eléctronic patient regiswy including panent data relating 10 a
plurality of mdividuals; and

when individuals are needed for a chnical trial, searching the patient registry
based on criteria established for said clinical trial to determine potennal candidates wathin
said panient regisiry that are eligible for said clinical trial.
10 |

2. The method of claim 1 further comprising the step of contacting the potential
candidates to determine if said potential candidates wish to participate in said clinical tnal.

3. The method of claim 2 further comprising the step of abtaining consideration
15  from said entity for conducting said search.

4. The method of claim 3 wherein said consideration is a monetary fee.

S. The method of claim 3 further comprising the step of maintaining a clinical
20 1rial regiswry, said chinical trial registry receiving criteria for ciimcal mals from a plurality of
entities wishing to conduct clinical trials, the crnlenia for said clinical trials being used during

said searchung siep.

6. - The method of claim 5 wheérein said searching siep s automancally re-
25  performed when pantent data in said patient registry 1s modified.

7. The method of claim 3 wherein the patient information is received from
physicians.
30 &, The method of claim 7 wherein individuals can elect to opt to participate in

climcal trials on hne.
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9, The method of claim 2 wherein the step of contacting the potential candidates
includes the steps of contacting each individual’s physician and asking the physicians 10
contact the eligible candidates.

10. The method of claim 2 further comprising the step of mainiaining a disease
management regisiry, said disease managernent registry storing patient-derived data acquired

from multiple sources.

11. The method of claim 10 wherein said paneni-derived informarion is selected
from the the group consisung of: demograplﬁc information; pharmaceutical product use
information; psychological counselling information; assisted living device use information;
medical device use information; pharmaceutical product side effect information; quality of
life information; health care gtilisation information; health care education materjal use
information; and work place disability information.

12, The method of claim 10 further comprising the steps of maintaining a disease

surveillance regisiry.
13. The method of claim 10 wherein said clinical development and pharmaceutical

product information is used by entities 1o generate pharmacoeconomic data developed in

conyunction with generic information denved from patent biological samples.

14. The method of claim 12 wherein said disease suyrveillance data 1s used 10
increase the efficiency of the delivery of health care information and services in placeof

therapeutic delivery.

15, A method for disease management comprising the steps of:

maintaining a database populated with patient-derived data relating 1o a
condition of interest, said patient-derived data being acquired from a plurality of difference
sources; and '

providjng' said parient-derived data to an entity for study and/or analyzation.

16. ~ The method of claim 14 further comprising the step of acquiring consideration
for providing said patient-derived data.

11
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17. The method of claim 15 wherein said panent-derived information is selected
from the the group consisting of: demographic information; phannaceutical product use
information; psychological counselling information; assisted hiving device use information;

5 medical device use information; pharmaceutical product side effect information; quality of
life information; health care utilisation information; health care educanon material use

information; and work place disability information.

]18. - ’A system for facihtating the determunation of candidates eligible for a clinical
10  rtrial compnsing: '
an electronic patient registry including patient data relatng to a plurality of
individuals; and
a search engine responsive to search criteria and searching the patent registry
based on criteria established for said clincal tnal to determine potential candidates within
15  said patient registry that are eligible for said climcal mal.
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