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[0001]This application is related to, and claims priority from, U.S. 10 Provisional Patent application no.
60/982,737 WEFWHOTHber 26, 2007, by Kalyan Gopalalcrishnan entitle8CPGEELHI D ptimization for
Clinical Data Standardization", the contents of which are hereby incorporated by reference. FIELD OF
THE INVENTION 15[0002]The present invention relates to methods for gathering and storing data,
and more particula%ygto methods for transforming data gathered in clinical trials into regulatory
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[0001] This application is related to, and claims priority from, U.S.
10 Provisional Patent application no. 60/982,737 filed on Qctober 26, 2007, by
Kalyan Gopalakrishnan entitled “Process for Optimization for Clinical Data

Standardization”, the contents of which are hereby incorporated by reference.

FIELD OF THE INVENTION
15 [0002] The present invention relates to methods for gathering and storing
data, and more particularly, to methods for transforming data gathered in clinical

trials inte regulatory compliant formats.

BACKGROUND OF THE INVENTION
20 [0003] In the US, and most other industrial countries, pharmaceuticals are
strictly regulated by government agencies such as the US Food and Drug
Administration (FDA}. Part of this regulation requires that pharmaceuticai and
medical companies conduct extensive clinical research in order to demonstrate
the safety and efficacy of new drugs and devices before they can be approved for
25 commercial use.
[0004] These clinical trials are typically costly and time consuming and

usually imvolve significant amounts of data. In order to speed up, and reduce the



usually involve significant amounts of data. In order to speed up, and reduce the cost of, clinical trials
and their evaluation, the FDA is attempting to implement standardization of the data that is
electronically siprdittechiotthdm :ﬁﬁire@eilatﬁrylsaﬂfnmissmné?meisalum'mpt[ﬁ@OEﬂIritpplltﬁnwtar, they are
attempting to st ndardlzeg the Clini aI Data,In ercha e Stan ar stc%tsortlum C)'s Study
Data TabufRfoF &t (& %ﬁ) %60 A d?olﬁlg PRy hé‘% RaFFaceutiearand Althdustry is
that curresihynééinical foos-alinicad, lab and healthcare data exists in multiple phy5|cal formats with

datasets IIy haV| heter ene syntax and.semantics., The data so be located across
multiple g&@ phical | a?ﬁmglg 6?} rﬁiat%ﬁgl%{l&?t}t tea%% B ffererBt e B

stage of the calrnrcal
research Memyﬁhegeéstmtdmtse:tam@ma@mm@&masmrﬁmmmmw@gam data for

regulator % issions SU QF THE INVENTIO [t‘OOG ]In a first aspect of the resent
invention{@é g is provi’%iearg gth %C%n%‘@ My thca ?la atd in 13% fét%lt%e uwerf}ft))y a standard,
said methﬂﬁrﬁﬂﬂtsrpﬁﬁmgalprﬁmdtﬂgaaaiasiatremﬁft feuhdesigied fematslrmcahtitaﬁeamhmamg said case

report fooﬁ with one oretannotat gcom rlstnl%a transform{atlon (%F e that mapgsh eport form data
to standa %?nﬁ ut&t%t %té??ﬁ%]asar HiotAticn Sna apping said annotation frial data

captured malyﬂgtsarﬁa:aﬁﬁtrﬂpmrt&mmttmpre@ﬂogrsmmartdmatmmplaadtof@ﬁ@@bﬂiasna, sedomdsaspect of
the present.inve ig%f ther is pravided a com uter rga?dable me ﬁppsmg mstr{uct ons for:
augmentifit} LS a@ﬁs% rebo?idcr’rah %Ssel%rr'ﬂte c iica trra with one or more annotatrons
comprisingi fi¢tdnsfarseaildn sutbdhat paspsichpbtafirmegatattoystalmdésdsisompliant data; storing said
annotation; and applying said annotation to trial data captured using said case report form to produce
standards compliant. [0006c]In a third aspect of the present invention, there is provided a computing

device comprising: a computer res Ul ARSdiOm TH pN SRV IR ctions for: augmenting annotation of
for a cI|n|c ial with ne or more nnotatronsgodni)rm

a casere é m des 2

transformg@é Hle tha %plsr sre (;)rffcftof)m at80 Stant (}sogbr[neﬂeahst Ha%a storing Salc? annotation;
and applyinggeaith ariiotedlanid dﬁtal idata capturethirsihyysaidacdseirspalhietiodomroismezstandards
compliant, z%wdmfv a case report form designed for a clinical trial; annotating said case report form
with one or more annotations comprising a transformation rule that maps report form data
to standards compliant data; storing said annotation; and applying said annotation to trial
data captured using said case report form to produce standards compliant.

[0606b] In a second aspect of the present invention, there is provided a computer-
readable medium, comprising instructions for: augmenting annotation of a case report |
form designed for a clinical irial with one or more annotations comprising a
transformation rule that maps report form data to standards compliant data; storing said
annotation; and applying said annotation fo trial data captured using said case report form
to produce standards compliant.

[0006¢] In a third aspect of the present invention, there is provided a computing
device comprising: a computer-readable medium comprising instructions for: augmenting
annotation of a case report form designed for a clinical trial with one or more annotations
comprising a transformation rule that maps report form data to standards compliant data;
storing said annotation; and applying said annotation to trial data captured using said case

report form to produce standards compliant.
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[0007]Briefly described, embodiments of the invention provide a method of integrating clinical trial data
into a form required by a standards based data format. [0008]In a prefened embodiment, the method
includes ¢&igla case repeftyfatesdtiiRE) elebigheddor afchinicalteatofypioailesuchabd@R¥E is designed

to optimize data.collectio rtic Ilnlcal trial, i clud n IIe ing_upnecessary data while
collectlngl%tﬁg%gggsz ltglﬁrﬁ% %9 R %155 y Hé‘s%gargé%r éc? Ma e?ﬁq tna A c?ollectlon as easy
and accu{amas possilie éqxra&ﬁmmwmrﬂawmsﬁaﬁl@ﬁﬂwﬁ%@@&ﬁg133@1&65&:;41@1mf’9wnng the
clinical tri ﬁ ay, ﬂé ore |ncl yntax a antl re. not rectl compliant with the
standard g(?él %ﬂ%’ﬁ? ’%B’oi‘)@]‘ & tria] %Igl ﬁ%y g:-ugnnotated Wlt "ofe or mopg anno%aat%lons that map
report foreaitiatiacto ﬁtwﬁmhﬁmphzmﬂ dﬁlﬁ, Emhmﬁtgnnﬁ @ ERfnn wpacﬂwiar difsicahiteal may have
asoneoft O(I;} tlon for the outc e 10 The s anda ay, hoyeve at pat such an
outcome B ?F&E) &4 A5 RGN %% gn%no gnlsmassuoch 183&%@ g eéX" a? Mot d%?t%l er?try that
automaticallietransiorcns any acoutrenseofdbat iarjabterad "death” to ‘fatal". [0010]The annotations
may then be stored in, for instance, a metadata repository or other storage module. These stored

annotations may then be 15applied to data that was captured in a clinical trial data using that particular
case
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report form to produce standards compliant data for that trial. [0011]One exemplary data standard that
may be mandated by the US Food and Drug Administration for electronic data submission is the
Clinical Data_Interchange Standards Consortium (CDISC)'s Study Data Tabulation 20 Model (SDTM).
[0012]In a f&ﬁﬂéﬁ"}?ﬁ%ﬁ%%%d embodiment,the data sets produced are valid3tddLE¥ e “dandards
compliant. [0013]These and other features of the invention will be more fully understood by references
to the following drawings. 25 WO 2009/055790PCT/US2008/081324 5BRIEF DESCRIPTION OF THE

DRAWINGS I00L4JEIG, 1 g schematc flow diagsam al.selected steps In an exemplary clinical tral
[0015]FIG. 2 is a schematic’view ot an exemplary em gaiment of the

that are not directly compliant with the standards requirements.
[0009] The trial CRF may be annotated with one or more annotations that
map report fén'n data to standards compliant data. For instance, a CRF ina
particular clinical trial may have as one of the options for the outcome “Death”.

10 The standard may, however, stipulate that such an outcome be recorded as
“Fatal”. The annotation, in such a case, may be a metadata enfry that
automatically transforms any occurrence of that variable as “death” to “fatal”.
[0010] The annotations may then be stored in, for instance, a metadata
reposttory or other storage module. These stored énnotations may then be

15 applied to data that was captured in a clinical trial data using that particular case
report form to produce standards compliant data for that trial.
00117 One exemplary data standard that may be mandated by the US
Food and Drug Administration for electronic data submission is the Clinical
Data Interchange Standards Consortium (CDISCYs Study Data Tabulation

20 Model (SDTM).
[0012] In a further preferred embodiment, the data sets produced are
validated as being standards compliant.
[0013] These and other features of the invention will be more fully

understood by references to the following drawings.

25



present invention of integrating clinical trial data into a format suitable for 10 submission to a regulatory
agency. [0016]FIG. 3 is a schematic view of a further exemplary embodiment of the present invention
of integrating clinical trial data into a format suitable for submission to a regulatory agency. DETAILED
DESCRIPTIBR 28106837%A preferred embodiment of the invention will noRWFEl§e¥EsEtr4n detail by
reference to the accompanying drawings in which, as far as possible, like elements are designated by
like numbers. [0018]Although every reasonable attempt is made in the accompanying drawings to
represent the various elements of the embodiments in relative scale, 20 it is not always possible to do
so with the linitations of two-dinfeHEORESSABRFIQR S diHEIPBA 88K %0 properly represent the

relationships of vari featur ong each other in the depicted embodiments and to properly
demonstrate the i (\j/%t:ﬂion in aﬁé%@é%%fﬂ%eg‘l?ﬁﬁl SHHAZAB T RS TSR At times to deviate from

absolute scale in the attached;drawings. However, one of ordinary skill in 25the art would fully
appreciate and acknowledge any such scale deviations as not limiting the enablement of the disclosed

embodiments. S[QEHGIFIG. 1 H@. schemrtistiowdiagran:ehselartet sitRsgrar, exemplary clinical
trial 10. In a typical first step 12, a clinical trial is designed. This may, for instance, be initiated by a

sponsor or investitrgtorttivattins ifentifietng chedidatidnlor tevichtadeutesiedytypically termed the new
agent, in the clinical trial. Usually, one or more pilot experiments are conducted prior to the clinical
1 submission to a regulatory agency.
[0016] FIG. 3 is a schematic view of a further exemplary embodiment of
the present invention of integrating clinical trial data into a format suitable for
submission to a regulatory agency.
DETAILED DESCRIPTION
15 [0017] A preferred embodiment of the invention will now be described in
detail by reference to the accompanying drawings in which, as far as possible,
like elements are designated by like numbers.
[0018] Although every reasonable attempt is made in the accompanying
drawings to represent the various elements of the embodiments in relative scale,
20 itis not always possible to do so with the limitations of two-dimensional paper.
Accordingly, i order to properly represent the relationships of various features
among each other in the depicted embodiments and to properly demonstrate the
invention in a reasonably simplified fashion, it is necessary at times to deviate
from absolute scale in the attached drawings. However, one of ordinary skill in

25 the art would fully appreciate and acknowledge any such scale deviations as not

limiting the enablement of the disclosed embodiments.



10trial 10 to gain insights for the design of the clinical trial 10. The sponsor typically first decides what
to compare the new agent to. They may, for instance, decide to compare the new agent to one or
more existing treatments or a placebo or some combination thereof. Decisions are also made as to
what kind oMfAZERE5HE§ht benefit from the medication/device that is the $SFaHEH 8T HRése decisions
15are typically made in coordination with a panel of expert investigators such as, but not limited to,
physicians well-known for their publications and clinical experience. [0020]Once the clinical trial

protocol has been designed, a Case Report Form (CRF) is designed in step 14. The CRF may be
used in the clihicdtHaf to 20cbifect tha Shermit daradneedealiselsris ferisdithe efficacy of the new

agent in the clinicg] tria hF CRE }Sbg‘a aper relec&[ nic. research.guestionnaire, or some
combination thereof n'é\p\i,s ¥ 3?%%%%!? m I%agprﬁtré%l ﬁeﬂ &4 g%é%aepsfssg?f/i%?dthe purpose of the

clinical trial without.addigopakdata.Clinicabiiaks gggo%mﬁh\l{%sé@&f’l@ﬂg&@éﬁ&%&”ecessafy data

that may enable a 25successful clinical trial is typically a goal when designing a CRF. Collecting

unnecessary dates mediatiothatdnay nobbeswdatygeainassassing-sheoslinisahtiahigmay slow down the
clinical trial by unnecessary data processing. CRF's may, WO 2009/055790PCT/US2008/081324

Stherefore, be a doglrkewhanisonnguetotamyatifivclinicaddviatdamdmiays fbinical

10 trial 10 to gain insights for the design of the clinical trial 10. The sponsor
typically first decides what to compare the new agent to. They may, for instance,
decide to compare the new agent to one or more existing treatments or a placebo
or some combination thereof. Decisions are also made as to what kind of patients
might benefit from the medication/device that is the new agent. These decisions

15 are typically made in coordination with a panel of expert investigators such as,
but not limited to, physicians well-known for their publications and clinical
experience,
[0020] Once the clinical trial protocol has been designed, a Case Report
Form (CRF) is designed in step 14. The CRF may be used in the clinical trial to

20 collect the specific data needed in order to test the efficacy of the new agent in
the clinical trial. The CRF may be a paper or electronic research questionnaire,
or some combination thereof, A well designed CRF may capture all the data
necessary for the purpose of the clinical trial without additional data. Climical
trials are expensive, so collecting all the necessary data that may enable a

25  successful clinical trial is typically a goal when designing a CRF. Collecting
unnecessary data, or data that may not be analyzed in assessing the clinical frial,

may slow down the clinical trial by unnecessary data processing. CRF’s may,



instance, contain terminology specific to a particular area of medicine or particular treatment. A CRF
may range in size and complexity from a handwritten one-time 'snapshot’ of a patient's physical
condition to hundreds of pages of electronically captured data obtained over a period of weeks or
months. 10 HB2M9ATE%R CRF has been successfully designed and prod&déesZieénext step in a
case study is step 16 of recruiting clinical subjects. If a sponsor cannot obtain enough patients with the
specific disease or condition relevant to the case study at one location, then investigators at other

locations wh caEFroel%tainbthe same ki?—xd of 1E)a.tients to re.%stgive th??i tre tmi?nt m%y be 15recruited into

the study. [0022fEFR7G FSEONETEHEABIE ST IHERE AR AR BIRCETy then takes step 18 of

performing the s T brpiealualies e ahadminisiering g Hegiment(s), e, providing the

new agent to the clinical subjects in the'manner laid out in the clinical trial protocol. 20[0023]In step 20,

the data is collegietypiaatimusing HRIGRP hhesasdatadnayplesinstance, include measurements like
vital signs, amount of study drug in the blood, and whether the patient's health gets better or not.

[0024]In step 22hindvettenisrariahyZsdpiHoisasatygicalh pivneinptisisporismiefithed clinical trial. Once
the data has been analyzed and organized, it 25may be submitted to the appropriate regulatory

authority in step P24 Gﬁﬁéﬁ%t%ﬁ@@éﬁ%ﬁéﬁ%?@ﬁﬁ%ﬁiﬁﬁ% PIERYS Food and Drug
Administraton (Epy are the bodies ahose responsibiies DRICPIN WO e .

typical next step in a case study is step 16 of recruiting clinical subjects. Ifa

sponsor cannot obtain enough patients with the specific disease or condition

relevant to the case study at one location, then investigators at other locations

who can obtain the same kind of patients to receive the treatment may be

15 recruited into the study.

[0022} Having recruited suitable clinical subjects, a clinical trial typically
then takes step 18 of performing the study. This typically takes the forn: of
administering the treattment(s), i.e., providing the new agent to the clinical
subjects in the manner Jaid out in the chnical trial protocol.

20 10023 In step 20, the data is collected typically using the CRF. These
data may, for instance, include measurements like vital signs, amount of study
drug in the blood, and whether the patient's health gets better or not.

{0024] In step 22 the data is analyzed. This is typicaliy done by the
sponsor of the clinical trial. Once the data has been analyzed and organized, it

25  may be submitted to the appropriate regulatory authority in step 24,

[G025} Regulatory authorities such as, but not limiied to, the 1S Food and

Drug Administration (FDA) are the bodies whose responsibilities typically



5include protecting the public health by assuring the safety and efficacy of human and veterinary drugs
and medical devices. The regulatory authorities typically access the data from the clinical trials and
may use them to make decisions on whether or not to allow the drug to be used by the medical
community 3 #EHEBHE and may also decide on conditions of that use FinTrefPE8%H3ke these
10decisions more efficiently, regulatory authorities are typically requiring that the data submitted to
them in step 24 is in a prescribed, standardized data format. [0026]The US FDA has, for instance,

begun mandating that clinical trial data submitted to them conform to the Clinical Data Interchange
Standards ansg? ﬁﬁ#? ?&’E?f?&%%ﬁﬁﬁ@bg?%% ﬁfﬁ%??@saaé%%ﬁéﬁ 'FREBTEE is a 15non-profit
organization, whose missinn is,1Q devalopand sunPet-9lohatRlaliRiRHIdeReAFeNt data standards

that enable infoimation system interoperability to improve medical research and related areas of

healthcare. Their&RESke SR HHSWHEBIN24AM kndahoma. {24 19RE Mdsibrilbaround the concept of
observations collected about 20subjects who patrticipated in a clinical study. Each observation can be

described by a setietsabvasiabldivcornespondingstd @y thyvnadicdataseumttabigh&ach variable can be
classified according to its Role. A Role determines the type of information conveyed by the variable
about each distirft?bpadvarionsaderiswrirenditives i dent visridpredartaypiedhassified into five major

i 2L e s MU St o SR i S SHHstaf e obsenaton e

data submitted to them in step 24 is in a prescribed, standardized data format.
[0026] The US FDA has, for instance, begun mandating that clinical trial
data submitted to thern conform to the Clinical Data Interchange Standards
Consortium (CDISC) Study Data Tabulation Moedel {(SDTM). The CDISC is a

15  non-profit organization, whose mission is to develop and support global,
platform-independent data standards that enable information system
interoperability to improve medical ressarch and related areas of healthcare,
Their CDISC SDTM is written in XMI. Schema.
[6027] SDTM is built around the concept of observations collected about

20 subjects who participated ip a clinical study. Each observation can be described
by a series of variables, corresponding to a row m a dataset or table, Hach
variable can be classified according to its Role. A Role determines the type of
information conveved by the variable about each distinct observation and how it
can be used. Variables may be classified into five major roles:

25 1. Identifier variables, which identify, for instance, the study, subject of

the observation, the domain, and the sequence number of the record.



WO 2009/055790PCT/US2008/081324 52. Topic variables, which specify the focus of the observation,
such as, but not limited to, the name of a lab test. 3. Timing variables, which describe the timing of
the observation, such as, but not limited to, start date and end date. 4. Qualifier variables, which
include addMSh&iit&tative text, or 10numeric values that describe the #Estifts8PE#dRnal traits of
the observation, such as, but not limited to, units or descriptive adjectives. 5. A Rule that may
express an algorithm or executable method to, for instance, define start, end, or looping conditions in
the Trial Desi%n model. [0028]FIG. 2 is a schematic view of an exemplary method of the present

15invention of integrating AfEaARE R Har it SR TV ita X0 BrePSTBHRsIBFh #9-a regulatory agency

31. Integrating clinj [  into a format suitable for submission to a regulat_ory agency 31 may be
accomplished usilryg%l%@lﬁg%%’mr%%aa or %fa%rlfaégc%ﬁg?clinical trial 30. The CRF optimized for a specific

clinical trial 30 may be aspapaioVkiosa SIRGRRIGIOM LLRLRSSARBInAHiaNaGthereof [0029]The
CRF optimized for a specific clinical trial 30 may be
as, but not limited to, start date and end date.
4. Qualifier variables, which include additional illustrative text, or
10 pumeric values that describe the results or additional traits of the observation
such as, but not limited to, units or descriptive adjectives.

5. A Rule that may express an algorithm or executable method to, for
instance, define start, end, or looping conditions in the Trial Design model.
[0028] FIG. 2 1s a schematic view of an exemplary method of the present

15 invention of integrating clinical trial data into a format suitable for submission to
a regulatory agency 31. Integrating clinical trial data into a format suitable for
submission to a regulatory agency 31 may be accomplished using a CRF
optimized for a specific clinical trial 30. The CRF optimized for a specific
clinical trial 30 may be a paper form or an electronic form, or some combination

20 thereof.

10029} The CRF optimized for a specific clinical trial 30 may be
converted into a CRF annotated to conform to a standard 34 by a process of
annotation 32. The standard that the CRF annotated to conform to a standard 34
conforms to may, for instance, be, but is not limited to, the CDISC SDTM

25 standard model supported by the FDA’s electronic submission process. In the
annotation 32 process, both the format and terminology of the CRF optimized for

a specific clinical trial 30 may be conformed to the CDISC SDTM standard



converted into a CRF annotated to conform to a standard 34 by a process of annotation 32. The
standard that the CR_F annotated to confolut to a standard 34 conforms to may, for instance, be, but
is not limited to, the CDISC SDTM 25standard model supported by the FDA's electronic submission
process. In & AMEEHBh 32 process, both the folulat and terminology of fHEUSEEBEBtiHized for a
specific clinical trial 30 may be conformed to the CDISC SDTM standard WO
2009/055790PCT/US200S/08i 324 5model. For instance, the term "DIED" may be used to describe a

trial outcome,where tpeFaccegted gDISCi% |1s£|£\|/] star[)dard ggeelcg?gerréln%o_%gﬁ is "FATAL". [0030]The

. moy OF ISiance e term & € USE trial 5] .
annotation 32 may, for instance, be accom edtsing an electronic ore version of the CRF

optimized for a specifig, CUncaLIBhAR: IHeMoRRiaiaRs3L ﬁ@ﬁ%(iﬁ’cﬁpg%‘ike@(@&@’?)r more skilled

personal, or by one or 10 more skilled personal augmented by suitable software, including, but not

limited to, third ppdyodrag anthdrepdants and .| esiderhstapdaidssmpiadatalibrary that may be used
for validation of the annotations. The software may, for instance, run on a general purpose server.
[0031]The annoteliommigsed-tREccompliditbtferdmmbiation ProcessifnalihelliBsidfed in an annotation
store 36. The annotation store 36 may, for instance, be a data storage device that is internal to the
general purpose SErBIRIIRAG THE BriBeRoPre Shpore shtihpersatié ot @BrEd in the annotation

store 36 may, for insiange, be Mefadata or (L Mgledata related o e GR € opymized for a specific

to, third party drag and drop tools and a resident standards metadata library that
may be used for validation of the anmotations. The sofiware may, for instance,
Tun on a general purpose server.

[0031] The annotations used to accomplish the annotation process may be

15 stored in an annotation store 36. The annotation store 36 may, for instance, be a
data storage device that is internal to the general purpose server ruoming the
annotation support sofiware. The data stored in the annotation store 36 may, for
instance, be metadata or XML metadata related to the CRF optimized for &
specific chinical taal 30.

20 {0032] The CRF optimized for a specific clinjcal trial 30 may be used in a
clinical trial 38. The data collected in the clinical trial 38 may be stored in a trial
data store 40. The trial data store 40 may, for instance, be any suitable data
storage device.

[0033] Once there is data in the trial data store 40, it may be mapped into

25  data suitable for submission to a regulatory agency. A mapping of trial data to
submission data process 42 may be done by suitable software running on a server

that has access to the annotation data stored in the annotation store 36. Once frial



20[0032]The CRF optimized for a specific clinical trial 30 may be used in a clinical trial 38. The data
collected in the clinical trial 38 may be stored in a trial data store 40. The trial data store 40 may, for
instance, be any suitable data storage device. [0033]Once there is data in the trial data store 40, it
may be mappediti®588ata suitable for submission to a regulatory agenByTATHEBS/E2f trial data to
submission data process 42 may be done by suitable software running on a server that has access to
the annotation data stored in the annotation store 36. Once trial WO

2009/055790§CTthU§2 08/0813231 5data has F%e%n C{’ruelglpteglorftra sformectl_ i%'{o data suitable for
submission to the ?eagu2 a 5‘?‘;1/15833503%%5&55&&36 Wbéms oréd in'a Submiegion data store 44. [0034]FIG.

3 is schematic Vi?%ﬁlt@r%é@:ﬁfy%@%%@ﬁ}{ﬂy%Qﬂﬁ@%%ﬂ%i%%‘?ﬂt&@é’%tion 51 of integrating

clinical trial data into a format suitable for Submission to a regulatory agency. The further exemplary

embodiment of thegb@)presentigyveniigheahiocivdes amnain daiapaseaboaapping module 52 and a
validation module 54. [0035]The mapping module 52 includes a eCRF annotation module 56, a

metadata capturehnpeide 8cutinrappigragdting nbforshatid damletcagurermotible B0, a metadata

repository 62, a dataset generation module 64, a data mappin? _
submission to a regulatory agency. The forther exemplary embodiment of the

10 present invention 51 includes a main database 50, a mapping module 52 and a
validation module 54,
[0035] The mapping modulel 52 includes a eCRF annotation module 56, a
metadata capture module 58, a mapping and transformation rule capture module
60, a metadata repository 62, a dataset generation module 64, a data mapping

15 module 66 and a rules engine 68.
[0036] The validation module 54 includes a SDTM compliance module
70 and an SDTM }G compliance module 72.
(00377 The main database 50 may store raw data from current or
historical clinical trials. The mapping moduie 52 may include one or more

20  software programs running on one or more general purpose computers may be
designed to take the raw data from the clinical data and convert the syntax and or
semantics associated with the raw data into a form that is in compliance with a
standard form such as, but not limited to, the CDISC STDM standard or the
ADaM standard. The eCRF annotation module 56 facilitates and captures

25 annotations to the CRF used to gather data in the clinical trial dataset being
analyzed. This may involve computerized augmentation of an operator’s

mteraction with an electronic version of the original CRF used in the clinical

10



15 module 66 and a rules engine 68. [0036]The validation module 54 includes a SDTM compliance
module 70 and an SDTM IG compliance module 72. [0037]The main database 50 may store raw data
from current or historical clinical trials. The mapping module 52 may include one or more 20 software
programs rufiHiAYBFSHR or more general purpose computers may be dd$igAEaMs/ k& the raw data
from the clinical data and convert the syntax and or semantics associated with the raw data into a form
that is in compliance with a standard form such as, but not limited to, the CDISC STDM standard or
the ADaM standard. The eCRFE annotation ?dule 56 facilitates and captures 25annotations to the

CRF used to ggathgjratlja B A s R R R P iRy AT S PRI M R 6 BIve computerized

augmentarion of AR ARGIAIOAS MU AGONNLD AR HRSHRNARIRINALIBEHIURCRE used b the
clinical WO 2009/055790PCT/US2008/081324 5trial. The metadata capture module 58 may, for

instance, capture theimatadaiaassesiaamkwith syshanaaiadeRs- The-manping and transformation
rule capture module 60 facilitates and captures mapping and transformation rules for converting the
data set captured dontirgichnbealatr atintotarst andlardisicd npliart fostmalrdy ndavlaamd semantics.
format, syntax and semantics.
10 [0038] The captured data may be validated in real-time using, for
instance, a metadata library that may, for instance, be stored in the metadata
repository 62.
[0039] ‘The metadata repository 62 may be a general purpose, electronic
data storage device that may be used to store the mapping and transformation
15 rules captured by the mapping and transformation rule capture module 60, as well
as the metadata capfured by the metadata capture module 58 and the annotations
captured by the eCRF annotation module 56.
[6040] The data mapping module 66 uses the mapping and transformation
rules, metadata and anmotations stored in the metadata repository 62 to map the
20 raw trial data into standards compliant data. For data to be submitted
electronically to the US FDA this standard 1s typically the CDISC STDM.
[0041] ‘The datasst generation module 64 takes the data that has been
source-to-target mapped by the data mapping module 66 and generates the data
sets in standard complaint form.

25 [004z2] The interaction of the various modules of the mapping module 52

may be managed and controlled by a rules engine 68.
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10[0038]The captured data may be validated in real-time using, for instance, a metadata library that
may, for instance, be stored in the metadata repository 62. [0039]The metadata repository 62 may be
a general purpose, electronic data storage device that may be used to store the mapping and
transformati¥? #¥ 8<% aptured by the mapping and transformation ruleP&ptSr&9BIGEAE 60, as well
as the metadata captured by the metadata capture module 58 and the annotations captured by the
eCRF annotation module 56. [0040]The data mapping module 66 uses the mapping and

transformatiqn r etadata and. annotations stored in the. etagata repository 62 to map the 70raw
trial data intc(;51 stett] %\%gns comp ian qé%t%‘?nf—%(r}%% ﬁ%’%@%%ﬁ%%ﬁsé & r%eﬁlé%ﬁlya of Ae US FDA this

standard is typically,{he SRASGS TRM<I0R4HThe ataseiseparalinn modie;a takes the data that

has been source-to-target mapped by the data mapping module 66 and generates the data sets in
standard complaiakdaton. ;g0 42| Sthelirteraatiobyaf $he VediaysimeduirRiefthe mapping module 52

may be managed and controlled by a rules engine 68.
as against the standards Implementation Guidelines (IG) by a SDTM IG
compliance module 72,

10 [0044] The output standardized and validated data may become interim
data for analysts 76 or final submission and report data 74. The data may also be
feed back by a data feed back path 78 to the mapping module 52. The feed back
data may, for instance, be used to further refine the annotations, metadata and
mapping rales.

15 [0045] Although the invention has been described in language specific 10
structural features and/or methodological acts, it is to be understood that the
mvention defined in the appended claims is not necessarily limited 1o the specific
features or acts described. Rather, the specific features and acts are disclosed as
exemplary forms of implementing the claimed invention. Modifications may

20 readily be devised by those ordinarily skiiled in the art without departing from the

spirit or scope of the present invention.
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5[0043]The validation module 54 typically validates the generated data for compliance with the
required standards. For the CDISC STDM, this may include validation against the standards model by
a SDTM compliance module 70 as well as against the standards Implementation Guidelines (1G) by a
SDTM IG coMipiiE8SFetule 72. 10[0044]The output standardized and validaietherstsaay become
interim data for analysis 76 or final submission and report data 74. The data may also be feed back by
a data feed back path 78 to the mapping module 52. The feed back data may, for instance, be used to
further refine the annotations, metadata and mapping rules. 15[0045]Although the invention has been
described in Iaﬁgua ts‘ﬁ(Sik’i’ﬁi‘,ﬁildsé,tructural features and/or methodological acts, it is to be understood
that the invention dlefilQed 'no{tlhoq, ?‘Péjeaglde%ldai s.ii ot necessarily limited to the specific features or
acts described. Rather, the specificleatires and Sets 48 QiR HELS e A S 8mns of
implementing the qgmmmmi%gdiﬁcations may 20readily be devised by those ordinarily skilled
in the art without departing from the spirit or scope of the present invention. 5 What is claimed is: 1. A

method of integrating clinieatdtialat tejerasbermdagiest Bysmsiangard, said method comprising:
providing a case report folio designed for a clinical trial;  annotating said case report form with one

or more annotations confprisistind Sadrassierration videdhairmapsaepakidorsagaiaiie standards
compliant data; _
10 a transformation rule that maps report form data to standards compliant data;

storing said annotation; and

applying said anmotation to trial data captured using said case report form

to produce standards compliant.

I5 2. The method of claim 1 wherein said report form data further comprises

metadata.

3. The method of claim 2 wherein said standards compliant data and metadata
comprises an XML data format.

20
4. The method of claim 2 wherein said standards compliant data and metadata
comprises a Clinical Data Inierchange Standards Consortium (CDISC) Study

Data Tabulation Model (SDTM).

25 5. The method of claim 1 whersin said standard produces data suitable for

submission to a regulatory agency.
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storing said annotation; and  applying said annotation to trial data captured using said case report
form to produce standards compliant. 15 2. The method of claim 1 wherein said report form data
further comprises metadata. 3. The method of claim 2 wherein said standards compliant data and
metadata coMBri8E¥ a¥ML data format. 20 4. The method of claim 2 wRERTHHMRI8taAdards
compliant data and metadata comprises a Clinical Data Interchange Standards Consortium (CDISC)
Study Data Tabulation Model (SDTM). 255. The method of claim | wherein said standard produces

data suitablesfor %UQmissi n{IIEo aelgujlatgry agency. ? 6. The method laim 5.wherein said
.. ) t )

regulatory agency is ?ﬁem ﬁ%éo (())océr and grﬁé%cﬁ}nfrﬁ%ﬂgﬁ naﬁi‘ff;l()l.s f;%e'ﬁée%r%oe%%% of claim 1 further
comprising the stggldgm@[gyg{}gdggi@@gmotations using a standards model. 10 S. The method of claim
7 wherein said standards model is a Clinical Data Interchange Standards Consortium (CDISC) Study
Data Tabulation Model (SDTM). 15 9. The method of claim 1 further comprising the step of verifying
said annotations using a standards interpretation guide.

7. The method of claim 1 further comprising the step of verifying said

annotations using a standards model.

10
8. The method of claim 7 wherein said standards model is a Clinical Data
Interchange Standards Consortium (CDISC) Study Data Tabulation Model

(SDTM).

15 9. The method of claim 1 further comprising the stef) of verifying said

annotations using a standards interpretation: guide,

10. The method of claim 6 wherein said standards interpretation guide is a
Clinical Data Interchange Standards Consortium (CDISC) Study Data Tabulation

20 Model Interpretation Guide (SDTMIG).

25
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10. The method of claim 6 wherein said standards interpretation guide is a Clinical Data Interchange
Standards Consortium (CDISC) Study Data Tabulation 20Model Interpretation Guide (SDTMIG). 25
WO 2009/055790PCT/US2008/081324 511. A computer-readable medium,comprising instructions for:
augmenting AANSRBR’8t a case report form designed for a clinical trial WithihE2¢8fifd#étannotations
comprising a transformation rule that maps report form data to standards compliant data; storing said
annotation; and 10applying said annotation to trial data captured using said case report form to

produce stangiardf com Iiantt. 12.dAbﬁ:omé%uting device comprising: a computer-readable medium
comprising instructions TorP B e AR AT SR CTRRON B BURSHYEISH form designed for a clinical trial

with one or more annOtQHQH&ﬁHM%@&Q@?JQ?%%H%@s Jnans c{g}g)c;%{tnfﬂm data to standards -
compliant data; storing said annotation; and applying said annotation to trial data captured using
said case report faim Rter pisd ueR Bianed 35a5 ANl BMs formation rule that maps report
form data to standards compliant data;
storing said annotation; and

10 applying said annotation to trial data captured using said case report form

to produce standards compliant.

12. A computing device comprising: a computer-readable medium comprising .
instructions for:

15 augmenting annotation of a case report form designed for a clinical trial
with one or more annotations comprising a transformation rule that maps report
form data to standards compliant data;

storing said annotation; and
applying said annotation to trial data captured using said case report form

20 to produce standards compliant.
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