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1. A8 AAAE HeolHE FHste dAAAdRTEH S
A| (Electronic Case Report Form, eCRF)& 7]9
AGAI Ao oFF PN FEAS AR AEAQ Z2A2Z s A9 dolguoe]~ A
(Clinical Trial/Study)ell elajAxt gH=d 5= glojA, A7 AR EN W CRF #4474 AR Al 3
DA AlekrEtel Qlojx 7Hd Fagh HAgolnt ofwt &}, SDTM< A& A5 A MEL A=
[1-2]. HZ9 AdBJA TS vh=4 - 7] azte] ol go = Jidksfoprt gt}
ofs] dHE Aol RustE glom, AN 7 2 AT AE eCRFE HOlE 9 Formes HER
TR AAAE 717re]l AojA AL lolA, HeolH #eT = 99 2Ed XML 7gre 2 st
P ofyet dely #HE % Aol @& A{ho] 3, dAdlelH s SDTMo.2eo] W3 WS
2eHBuR dolE #FAI dHeoly H T HelH A A &k
A E s FAA EFEEI S FE O3]
CDISC(Clinical Data Interchange Consortium)© 1.1. g7
19979 ol A=Al AEAE ARaH wd 1.1.1 XML 7|9t eCRF A& T2 A
S FAA TR, EFHoHEDY Al 9 1Ak o] 8] & 2] (Clinicla Data Management, CDM)
] ZAEArt. CDISC Technical Roadmap®l A = oAAY dHolEHFEHo ol TEZAQ EFHo
SDTM(Study Data Tabulation Model)& Al oF<5<l FAA Ao A aFEHE dHolHe Ry ¢ F2
A #HEE JdAARE AEE o Fdste T 5 A AFS UHEAZE F Ude 4 =2 HoHE A
F2& AostH, 200049 FDA(Food and Drug Aol dgd g = sk 34 ol vh(Fig. 1I6].
Administration)= SDTM =} &3-S w3x g vh4-5]. o] A& HAAQl dolE 4% (Electronic Data
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Data clarification queries olo] eCRFE SDTMOo = /st AY, 7]& Al2H
S SDTMO. 2 W3tx|ojol 3lo] @ FHT}

Fum: data Stahistical

- validation analyses
checks

received Database o

O] Database " iy
by CDM Data entry pdated | g repotting 1.2. 03_?— = _‘]

Investigater site - Pre- - Edit Finn;.'kF - D:n(n‘lmse - '1‘;]: 03_ ?’ Oﬂ }\1 "E tﬂ O] E‘1 = 9’]’ Form% tué L:_ ‘7‘:]_' a]

completes CRFs entry checks received freeze - B

st i By CDM 7F53 W3C XML7ZIwto 2 AdAA] oA Az} o]
& fsts eCRF Al&=®ls ZiEsta, i

Data clanfication resolutions eCRFoIA AAtdolE T3¢l SDTMO 2o wWskap

]
[Figure 1] CDM data validation activities HE AAEHH, o] & AA Fdg o E AA S

w2

capture, eEDC)E 93] eCRFE 17]ubo| A &%
D 2. 479 2wy

ol A~ZEJo sutwtHow sjurst AHS M}
z}i&o ndys x3etE FoEe AARAAA 21 A7
FEH ARE, EAGANATE dolE o]~ T

. ) 71¥€ CRFE #4384 SchemaEs A ski, XML
%25 udste] Aol stue we A7y} B go]
2~ 9 9T A A SDTMel A= e ZrQd HolH
. FHAE FEAom  Agsle, SDTMo| HWwe

W3C XML(eXtensible Markup Language)& =%
7Fed vy Aol 9 xFEo®E. XML vk
Aol Al 3] HolHE eFormoll d¥stE I
7F ofy e, dlolE 9} eForme #2lste] #e7F 7}
satth. XML 718F eForm< 529 7 Z 24
29k g2, B4 FERE ZAdStEA ol Eu o]
2 AAZF 7bsekH, &4 7F & (validation) $HA] o
s A FaFH=ERE, XML 7]9He] eCRF
ZR A2 Ao @ F -9,

XML w42 Ad¥s dgos A HesE A
oo B2 XML Y 3 =720 XMLSpy
¢} StyleVisiong AF&3F91om[11, XML parse=
Libxml 206303 Libxslt 10122 ®HAS A}&3+
xsltproc toolS AF&3le] 753k

2.2 A9

CDMel A SDTM< F+d3st7] €18 XML ulo]E
= Agst7] 93 XSL 2eldAE9 SDTM =
91S EAslo]. eCRFE T-d3hth.

X

e

N
==

1.1.2. 948 dHoly &3}
AHE71E WER EDC Abgo] Frhshd, dAA <

AN E 2 A ~(electronic clinical trial process)Z

A7 v Yy, AR S Tt TE
71Zolv A ekAL, A 5 - VI#ERY
ME e oy X9k 38S AHE

W71 HE Abolo] ARE Fa RS A9 ME GE
doie] oy Fxef nde W

T Hdesfof st WMARE] Uk Eg Q1A

o 747t ge mZedsc aTARse 247t

2.2.1 W3C XSL
XSL2 XML dlolg A28 ZAAEE ¢
HojF7] 91k XML 79k ddojolm,  XLS&
XSLT(XSL Transformation)®} XPathth 4] ¥t}
7]%@2& u.ﬂ_xlj_g] }\]—oﬂ OI_L:_ nﬂ% Eg].e_ w =
A3 Egg o9 W3AZ
=, XSLT AAl == doly W JJrZé
%3otal, XML A4 Hagh bolE
ARE%E XPath @4 &= XML dlo]g o
Ab&3k= # 2l (query) <lofoltt.
XPath %2 SQLI A3 th=A 7S
EfE Agstr] flal AAE, XML &4

d
=

O,
B o o

SDTME 94Ad 7125 FHHE ol

)

el e A A e o 9 AFA Tl AT dolHE 47 F=
AT AClE el e WEel 9SS EFN g 4 oou)9) Xpath 9L wEFe FHom 4
S x Y3t} 20049 New Drug Applications /Ay NARE wel TdH, B A7 ALe
(NDAs)ell SDTM standard format< €3S ¥ 7)® Aol TE(syntax)S Table 17 2t}

5]
zgon, 20099 59 A, 20059 89 L xI
SDTM Version 3.1.1 Final& Aj®sli 9 tH4-5].
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[Table 1] XPath syntax examples

[Table 2] Domain Datasets and their Data Structure

2.2.2 Analysis of SDTM Domains

SDTM< o] &l M (clinical ~ trial
tabulation data sets)9] W& (content)¥} A 7|(design)
of #& AT A=A AN FFolth AT
dole Al AFA4A ARE AddT AF - dAA
IREF ARE I3 Qo Fx3E TREF
AEA A AAAQ dHelHE EdH oz Hludd

A= 7+ 2 A& gkt

DA P

e

o

s 0101"1
WOl MMglJr, SDTM& ﬂ11<101§, W, W
Tx2E Z st AnHsL
SDTM=S  General Observation Classes®} Special
-Purpose Datasets® 2 #F %t} Special-Purpose
Datasets< ="l dlo]E A(Domain datasets)(Table
2)3 A FAdA deolEM(Trial Design Datasets)(Table
3), Representing Relationship and Data & A ®t}.
General Observation Classes= UAFATolA @A
(subject-leveDd o2  FHE &= dolgolH, FA
(Interventions), ©] HﬂE(Events), ZAHFindings)®
AEith FAHelH = AT FA #a A o=w
deE oo, £& k= (CM), ¢%& Dose (EX),
e E4(SU)EY dolE et oHlE dHolE = 79
ZR2EZAA Y o] dNtE(AE), ZE2EZ HF(DV),
H(MH) sol vt A HolH= AFH b A
FH wAE Ak AdE F£FE, ECG HAE
AHEG), 234 H=E ZAI}LB), Hd 54(S0O),
AA AF(VS) Fol AUk HolE Az wEdole
7b 29lo] HH =Wl & AR FTH12].
Special-Purpose Datasets % Damain Datasets <1
Table 3¢] DM, CO% 2& F A= =wel 1 2
£ TSl ol AdAtolw) Q1484 28 (DM),
‘33%( CO), W’ 84(SE), i B#(SV) Gol #gt
°|¥]7} 7|5 Ht} Table 39 Structure ol 7%
‘One record per subject ‘= thitvict & 72l ¥
FER FAHE 3= 25 Vst Ak

19

I of [‘ﬂ

Mr&ﬂ_r@

XPath Syntax Comment dataset Description Data  Structure
/ 2E Al BEe A0SR AE DM Demographics One record per subject
TH=E A4 CcO Comments One record per comment per
o o] Huw Xl SUbJeCt
o == T =R v
- FRTEEwEEw - — ; SE Subject Elements One record per actual Element
@domain T2 X9 Domain  =E AE per subject.
/child::* rrol RE A5 @AEE AW Sv Subject Visits One record per subject per actual
— visit
child::*paragraph | £ BE A =58 AE
ancestor-or-self::* Tl =0 AT A == AE ) ) )
! ° ! [Table 3] Trial Design datasets and their Propose data

Structure

dataset Description Data  Structure

TA Trial Arms One record per planned Element

per Arm

TE Trial Elements One record per planned Element

TV Trial Visits One record per planned Visit

Arm

TI Trial Inclusion
/Exclusion Criteria

One record per LE criterion

A ddA R (Table 3)& Al dA o] #A3 ARZ
ANHAAA(TA), NBLA(TE), A8 Z3/uiA 71+

(TD =] w87k glvH14]

3. d+23

3.1 XML Schema Design

Fig. 32 XMLSpyE AF&3te =gt B8okE
M Z=dQle] tha] =4]3l¥l Schema °©]™, Prog.1
2 Fig.3 Schema? Z=Z% (global) “9F& Type”
ol9]o] WgoFEo] Ul Text Z2 19 Aholr),

3.2. SDTM XML

Prog. 2+ Fig. 3.9] Global CM Type¢! Schema
E 483 XML Ao, £4zte= SDTMS 4
&3k

2= Type

[Figure 2] Design of CD Domain in XML
Schema
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| [<xgielement name="222E" minOccurs="0%
{ ggicomples Typey
< HEisBGUBNCEY
¢ yeialemant name="U= 2T
<_ waicomples Types
¢ wawatirbute name="varName" use = ‘required” fined="CMCAT'/>
: i xsiatribute name="code! fived="H 22"
¢/ waicomplexTupey
¢/ waielement:
ssielement name="S 252"
{ wscomplex Types
< ke'simpleContents
i ¢ ws'extension base="ooolean"s
i ¢ seatribute name="varName" use="required" fixed="CMOCCUR"/
¢/ we'extensiony
< we'simpleCantenty
¢/ wstcomplexTypey
</ vaielementy
¢ yzielement name="%E" type="¥E Type" minOccurs="0" maxOeours="
unhaunded'/s

o~

r
e

[Prog. 1] Text in XML Schema of the CM domain

<EFES ).

1 <2FES varName="CMTRT>ASPIRING/2FE 21>
<EHEH varName="CMINDC">headache/SHSZ>
<L Z| B EF varName="CMDOSE">5</LZ| 2EH
<SHR varName="CMDOSU">»ma</SHl>
<FHE =+ varName="CMDOSFRQ>once</SH%Z 5>
<AZ varName="CMROUTE»OR/ZA 2>
<J\I’5—."2 varMName="CMSTDTC">20070501 </ A| 22>
<ZE2Y varName="CMENDTC">20070501 </Z 22D
<29~5 variarme="CMENRF>NO</SEE>

/Ot

[Prog. 2] Text SDTM SML of the Global CM Type

Table 4& Prog. 2014 29 “¢kE Type’d A&
® SDTM WHgrgolt), 1 o9 gh&oA Hrt=A] &
a3k &7 dHoly BY 55 RSk ATt

3.3. Extract SDTM from the XML Schema by XSL

Prog. 3% Prg 2914 SDTMS F=3l7] 93
XSL =z adolt} Prog. 4= Prog.3e] XSLo] 9
&l SDTMo] %% XML A&, SDTM¢ =1 ¢l
o] B o Fojro] 9t

~
ki
i

L R I et i Bt i o e
o2 Ao, eIy aghe] @& Vs @
2 7lgig, 28y, CDMS 4ol dlo] g o]

[Table 4] Varible Name of CM domain in Figure 3

e ==

RN
o

Variable Name Variable label
CMTRT Reported Name of Drug, Med, Therapy
CMINDC Indication
CMDOSE Dose per Administration
CMDOSU Dose Units
CMDOSFRQ Dosing Frequency per Interval
CMROUTE Route of Administration
CMSTDTC Start Date/Time of Medication
CMENDTC End Date/Time of Medication
CMENRF End Relative to Reference Period

{?xml version="1.0"?>

[<xslstylesheet xmins:xsl="htto://www.w3.0rg/1999/%SL/ Transform" version="1.0"
<wsltemplate match="/"

<wslelement name="result™

¢xslfor-each select="//«[@varNamel/.. ">

<xslvariable name="domain’>

| <xslvalue-of select='ancestor-or-self. = [@domain] /@domain' />

{/xslvariable)

¢xsl-element name="{$clomain}">

i <xslfor-each select="+">

{xslvariable name="sdtm">

<xslvalue-of select="./@varName' />

</uslvariable>

<xsl-element name="{$sdim}">

i <xslvalue-of select="" />

[Prog. 3] XSL source for the SDTM Extract

- <result=
— <CM=>
<CMTRT>ASPIRIN</CMTRT>
<CMINDC=>headache</CMINDC>
<CMINDC>5</CMINDC>
<CMDOSU>mg</CMDOSU>
<CMDOSFRQ>once</CMDOSFRQ>
<CMROUTE>OR</CMROUTE>
<CMSTDTC>20070501</CMSTDTC>
<CMENDTC>20070501</CMENDTC>
<CMENRF>NO</CMENRF>
</CM>

[Pro. 4] Extract SDTM from the Prog 3

SDTM =HQla A ds] AAA 7= wfg = o
gk ek CDMS ZelA el SDTMS 83 dleo]
Eluo] 25 SDTM Ewelow A5 #Weshes A
7b da s
FnEd
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