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

trials into regulatory compliant formats.

BACKGROUND OF THE INVENTION
[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 pharmaceutical 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
commercial use.
[0004] These clinical trials are typically costly and time consuming and

usually involve significant amounts of data. In order to speed up, and reduce the
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All of these factors make it difficult to assemble and aggregate such data for

regulatory submissions.

SUMMARY OF THE INVENTION
20 [0007] Briefly described, the invention provides a method of integrating
clinical trial data into a formy required by a standards based data format.
[0008] In a preferred embodiment, the method includes using a case
report form (CRF) designed for a clinical trial. Typically such a CRF is designed
to optimize data collection in a particular clinical trial, including not collecting
25  unnecessary data while collecting all necessary data. The CRF is also typically

designed to make the data collection as easy and accurate as possible for personal
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to standards conpliant data. For instance, a CRF in a
particular clinical trial may have as one of the
options for the outcone "Death". The standard nay,
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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
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.
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into a format suitable for subm ssion to a regul atory
agency. [0016] FIG 3 is a schematic view of a further
exenpl ary enbodi nent of the present invention of
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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

2

20  itis not always possible to do so with the limitations of two-dimensional paper.

25

Accordingly, in 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
the art would fully appreciate and acknowledge any such scale deviations as not

limiting the enablement of the disclosed embodiments.



exenplary clinical trial 10. In a typical first step
12, a clinical trial is designed. This may, for
WO p®vastoe) be initiated by a sponsor or investPQEUS2008/081324
that has identified a nedication or device to be
tested, typically ternmed the new agent, in the
clinical trial. Usually, one or nore pilot experinents
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Once the cllnlcal trial protocol has been designed, a
Cad¥Piealbydirst detidsh v{hedo)comparg disi ngiegentrio- s Thay may, formstaarr
may be used in the clinical trial to collect the
sp edéF*Fi? to compareierrrGagent 1o pRREGT Mase psfingtiteatmentsios aplacehp
the new agent in the clinical trial. The CRF may be a
papBpotat casphination Hicgeof. eBecasiary at&?é@tm@h @ator ehat sind 96 patients
conbi nation thereof. A well designed CRF may capture
al Imightdenefit srometbe swdicationslevichdalisthoase agéntt Mkese Heaiiaal
trial without additional data. Cinical trials are
15ex penigpodly maledotdadinitivg vathla gahd ofieqegsaveytighatrasuch ad,
may enabl e a successful clinical trial is typically a
godut nwhéimitde &, gphiysigas weRFkno®a lfbrabdit pudplications 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. Clinical
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 trial,

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



unnecessary data, or data that nmay not be anal yzed in
assessing the clinical trial, may slow down the
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may, t herefore, be a docunment that is unique to a
specific clinical trial, and may, for instance,
contain termnol ogy specific to a particular area of

MeRlr&bREbOs d&ﬁﬁq%ﬁt%ﬂt ?sf urkque @ ABaLific AifFET tiYank 3139 ot N
S|ze and conplexity froma handwitten one-tine

' SAGRSE QBntalﬁfterﬁnrm%y%Bémﬁ;c e Q%ﬁf’ﬂ%ﬁlar £OPH A ddQned £
hundreds of pages el ectroni cal captured data

g%cgﬁﬂlﬁldtr Yifidnt AARGEH 191% &Fx%é"ﬁgl%é atd ¢ éxEE/ fropPP21] Once

een succes esi gne produced, a

t Xlghtﬁﬁtteﬂ%ﬁé 1ﬁ1te esB a[}sﬂot t%?%ﬁen%g Flg%lcalsco’ﬁal?lgn tloqtugfire?s of
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then t akes s erforntn tudy. Thj
t ¥EE] an}n‘tt 8&%@‘ "t“ﬂtég?’f%F?ﬁt%‘f’“%%% éfe éﬁﬁeﬁﬁ & ﬁ%“‘imo“
treatnent(s), i.e., providing the new agent to the
cIFFlRyaagi t%‘iﬁﬁf%%t“b’ gt ﬁmt keatioarfhey inyestigpters Pt qther derations
clinical trial protocol. [0023] In step 20, the data
i svhosrn elteia dherspmie kind) of patishisdo Toke ViR treatmesianayica may,
for instance, include nmeasurenents like vital signs,
aﬁ%@ﬁﬁd@ﬁ0§ﬁ§§VYdrug in the bl ood, and whether the
patient's health gets better or not. [0024] In step 22
t 1e028ht a i sHamed spomwided spithlde plinicay pibegis g clindeabiria) typically
then takes step 18 of performing the study. This typically takes the form of
administering the treatment(s), i.e., providing the new agent to the clinical
subjects in the manner laid out in the clinical trial protocol.
[0023] 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 typically done by the
sponsor of the clinical trial. Once the data has been analyzed and organized, it
may be submitted to the appropriate regulatory authority in step 24.

[0025] Regulatory authorities such as, but not limited to, the US Food and

Drug Administration (FDA) are the bodies whose responsibilities typically
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sponsor of the clinical trial. Once the data has been
anal yzed and organi zed, it may be submitted to the

Regul atory authorities such as, but not limted to,
the US Food and Drug Adm ni stration (FDA) are the
bodi es whose responsi bilities typicallyinclude
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interoperability to improve medical research and related areas of healthcare.

Their CDISC SDTM is written in XML Schema.
[0027] SDTM is built around the concept of observations collected about
subjects who participated in a clinical study. Each observation can be described
by a series of variables, corresponding to a row in a dataset or table. Each
variable can be classified according to its Role. A Role determines the type of
information conveyed by the variable about each distinct observation and how it
can be used. Variables may be classified into five major roles:

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

the observation, the domain, and the sequence number of the record.
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it can be used. Variables may be classified into five
major roles: 1. Identifier variables, which identify,
for instance, the study, subject of the observati on
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to, s? art Ve Va%agﬁeénﬁhlaﬁﬂ%m  thegiminerof die YssaRg. eych
whi ch i ncl ude addit é‘)nal | ustrative text, or nuneric
val He “tPﬂta}FmEF&%r?t% att‘h@’dreé‘ggﬁ% or additional traits
of the observ tion such as, but not limted to,
units or- &%Eg‘?rﬁﬁﬁl@(ksa%ﬂ“é]étﬁ‘?b‘é% addifional ifustistiveigkt, pray
express an al gorithm or executable nmethod to, for
10 nstumeeie valuesrihai dessriny the respis orgdditiensh iraits of heciibséreationi, n
the Trial Design nodel. [0028] FIG 2 is a schematic
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[ ntegratl ng clinical trial data into a format
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Integrating clinical trial data into a format suitable
f orinsarigesi dedine stattcend, ardeppimetconditiangen the T3ihhBYsigremodel.
acconpl i shed using a CRF optim zed for a specific
cl i[A0284l tri BIG. 30s a Schem@RFioptf an exedphormahaheahd present
clinical trial 30 nmay be a paper formor an electronic
15f orinyenton sfomegreidmphilinti teinl dabein®af 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.
[0029] 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
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[0029] The CRF optim zed for a specific clinical tria
30 may be converted into a CRF annotated to conformto

standard that the CRF annotated to conformto a
standard 34 conforns to may, for instance, be, but is
not limted to, the CDI SC SDTM st andard node
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i nstance, run on a general purpose server. [0031] The
aﬁﬁBP&PB@ﬁ?ﬂB@@B“F%“%%conpl|sh the annotation process
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data stored in the annotation store 36 may, for
i nisteestarege dseicerthpbid mterndrio fizerrsl ptepose sesieniading dhet he
CRF optim zed for a
annotation support software. The data stored in the annotation store 36 may, for
instance, be metadata or XML metadata related to the CRF optimized for a
specific clinical trial 30.
[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 mapped into
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 trial
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agency.. The further exenplary enbodi nent of the
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mapping nodul e 52 and a val.idatjion nodul e 54. [ 0035
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repository 62, a dataset generation nodule 64, a data
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val i dati on nodul e 54 includes a SDTM conpl i ance nodul e
15  module 66 and a rules engine 68.
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[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 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

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

10
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i ncl ude one or nore software prograns runni ng on one

or nore general purpose conputers may be designed to

take the raw data fromthe clinical data and convert

§ ey Mm@ hp BRTAMICR ASSREHRLAC Wkdle Gdd

data into a formtihat 1s in np lance W't

for Egsoc'él’fﬁéh With ?]JQH %mﬂ)ﬁnohé A]fae?%p{n%ﬁ aﬁch E‘Bﬁ%o%%ca ture

standard or t st an annot ati o

Cret g bl Bl G il S ?fﬁ%?&?ﬁ? B et
bel pc%v?rp ?g A& %9 set ca@ur@gy tlhnvl‘i)mé/a P IRy ecand%rdg I%om%han’c

augnhen arat of F5 intér act § of W
el e trqnlc ver ion ﬁg{the original CRF used in the
cli %i??fél adata capture nodul e 58 may, for

[ NS ure th netad ssoci ated with such
T G S e R i et R R
capture nodul e 6Q facjlitates and captur and
{ r AP ARTP BT Tred ) A% AL BF PGP et%%eﬁ@ttgg@st@da%
captured in the clinical trial |nto a standards
conSPYSHA® ®or mat, syntax and semantics. [0038] The
captured data nay be validated in real-time using, for
i nstP8¥8e, a rhBe Bgtedala rappsigry 0% Ma b%aagﬂnenab?urp%xe&waemc
be stored in the netadata repository 62. [0039] The
et ddatieragecdsuise that pawbe wagy tdyworg thyerappinlg apd frpreséamation
el ectronic data storage device that may be used to
15t optes canpsuradipipiha gnagpidg erdimanormationgwle capture module 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 transformation
rules, metadata and annotations 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 is typically the CDISC STDM.
[0041] The dataset 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 [0042] The interaction of the various modules of the mapping module 52

may be managed and controlled by a rules engine 68.

11



w0 b@st7adat a capture nodul e 58 and t he annot aP¢EHS2008/081324

rul es captured by the mapping and transformation rul e
capture nodule 60, as well as the netadata captured by

captured by the eCRF annotation nodul e 56. [0040] The
dat a mappi ng nodul e 66 uses the mappi ng and
transformation rul es, netadata and annotations stored

51 n{ ooy net adat aalfdgﬁaﬁhsaﬂe/s%wlmﬁdét&qhé e;ated%hta for

10

15

20

data into standards conplia dat'a. For a to be

fg%%l%% vﬁglec?é Iéeaﬁ'r&i%lténﬁarHQ fip %&%ﬁblﬁ?ﬁ?e dggstg%téﬂ?%ﬁe

oomias{ 0, il bt o BB
?2%ag%g%&%??%?%ﬁsh%?éﬁgﬁﬁPgghukﬁ%%zﬂﬁﬁglous no ules of

the n |l e 52 may be managed and control |l ed by
W”E‘E&&%dﬁ% 8.[0043] The validation nodul e 54

IR, R
e R

I Cui del DTM I.G
o e i, B SR s lengs, L0, B A ST

and valldated data nay becone _interimdata for
anffita8ays foransance, jbg &Fedéﬁ BrrthesicBre tha anroiatigns, metadata 7ad
The data may al so be feed back by a data feed back
paf#PPrE BI§S-t he mappi ng modul e 52. The feed back data
may, for instance, be used to further refine the
an9844t i ons ;Alth@q@d]@ﬁ izveptign has been described in language specific to

structural features and/or methodological acts, it is to be understood that the
invention defined in the appended claims is not necessarily limited to the specific
features or acts described. Rather, the specific features and acts are disclosed as
exemplary forms of implementing the claimed invention. Modifications may
readily be devised by those ordinarily skilled in the art without departing from the

spirit or scope of the present invention.

12



mappi ng rules. [0045] Although the invention has been

descri bed in | anguage specific to structural features
w@eaposs7aet hodol ogi cal acts, it is to be underBCDUS2008/081324

that the invention defined in the appended clains is

not necessarily limted to the specific features or

acts described. Rather, the specific features and acts

arevdlsclogsd ;@s exenplary forms of inplenmenting the
claimed invention. Mdifications may readily be

: Cnarid il . h .
dev h .Sg%&’%fdtotf' %«t%ﬁfg{ng lrglﬂf;i\?%l tdal %iléfa nlltg g f(lfl’lr‘lllt rtﬁ%u?rﬁg étg g‘é{a%ga%{t

departing from Of SCOopeé 0

i nvent | js clainmed is: 1. A nethod of
I nvent hg&lom%iﬁpdsf%

integrating clini €al trial data into a form required
by a stapdard, said nethod.conprising:. oyiding a
case rer%?‘fl&l’f’%? SR ?esgnn‘g“@f?a?‘&%%'l#’i al ;
annot at i nﬁ tstai d case reopo%t formwith one or, nore .
annot at i GRYYEETRYF &TeHEP AL PR LR OPHEt PR AFRNEIORH CRMATSE
eport formdata to standards conpliant data; storing
“Lai Yrapstespaiondhle thah mephisPoE %&“%ﬁaé" sianigtds crpliangdatasi g

data captured using said _case report formto produce
st andar c?é‘)“@%ﬁ?jﬁ?%[}??a.“o%an‘i}he met hod of claim1 wherein
said report formdata further conprises netadata. 3.
The net RERlYBE seifl apnptatiopfieirie] ntaeaprirestusing arid sassaenokt fom
data and netadata conprises an XM. data format.

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
comprises an XML data format.

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

Data Tabulation Model (SDTM).

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

submission to a regulatory agency.

13



4. The method of claim2 wherein said standards
conpliant data and netadata conprises a Clinical Data

WO pioensitange St andards Consortium (CDI SC) St udpCDES2008/081324

5

10

15

20

25

Tabul ati on Model (SDTM. 5. The nethod of claim1
wherei n said standard produces data suitable for

subm ssion to a regul atory agency. 6. The nethod of

cl @i TREMMRRY SFichird divthefe@pdal e @NdtoBIgARY id the USEFoblbakd0d
and Drug Admi nistration (FDA). 7. The nethod of claim
1 brigtAiniseaLhiEdAY the step of verifying said
annot'ations using a standards nodel. 8. The nethod of
claim7 wherein said standards nodel is a Cinical
Dat a | nterchange Standards Consortium (CDI SC) Study
Da’i.aﬁlé%é{h&ltdfﬁaﬁnﬁ@‘%@theﬁ A Msing e stporTBhiRRG s8ld claim 1
further conprising the step of verifying said

an oy - USI ards interpretation guide.
10&%@6%?1%38%?@2?%%&@ wherei n sai d standards
interpretation guide is a Cinical Data Interchange

St andards Consortium (CDI SC) Study Data Tabul ation
Nbéj eh}el rgétgordo oggcta?ré b%&%ﬂm&%c%%ﬂ& ﬁ)odéll .Jrs a ¢‘1inica1 Data

conputer-rea rising instructions for:

2SS G P ST SR bR

co %ing a transformation rule that nmaps report form
da "standards conpliant data; storing said
annot ati on; and

9. The method of claim 1 further comprising the step 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

Model Interpretation Guide (SDTMIG).
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appl ying said annotation to trial data captured using

said case report formto produce standards conpliant.
wWa20098500put i ng devi ce conprising: a conput er PCEHS0$/@81324

medi um conpri sing instructions for: augnenting

annotation of a case report formdesigned for a

clinical trial wwth one or nore annotations conpri sing

sa t1r_an%f)%ﬁ@itlieg&bre%&m%mpﬁgq&g ISRREbns 8. M data to
standards conpliant data; storing sali dnannot ation; and

appl y1 N5 thoARAALA 21 L o AbmiBlAmE AR oAl it
sai d case report ormto produce Sstan ar ds conpl 1 ant.
with one or more annotations comprising a transformation 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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