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SDTM/ADaM adoption by FDA

- SDTM is expected to be « required for FDA
submission » within 2 years

— CDER is accepting SDTM submissions
— CBER is accepting SDTM submissions since May 2010

— CDRH interest is rising, CDISC SDTM team has formed a
medical devices subteam

- FDA CDER:

— Requesting sponsors to submit in SDTM format
— Encouraging sponsors to submit in ADaM format

- Continuous FDA pilot projects, both CDER and
CBER
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Implementation approaches: strategy 1
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Implementation approaches: strategy 2

SDTM CONVERSION METADATA CREATION I'

ANALYSIS DATASET
PREPARATION

ADaM CONVERSION METADATA CREATION il

ANALYSIS RESULTS ANALYSIS RESULTS
PREPARATION PREPARATION

STATISTICAL STATISTICAL
OUTPUTS OUTPUTS




“sBusiness & Decision

Life\Sciences

Traceability SDTM and ADaM

- Understanding relationship between the analysis results,
the analysis datasets and the SDTM domains

- Estalishing the path between an element and its immediate
predecessor

« Two levels:
— Metadata traceability
Relationship between an analysis result and analysis dataset(s)

Relationship of the analysis variable to its source dataset(s) and
variable(s)

— Data point traceability
Predecessor record(s)
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Traceability SDTM and ADaM

Table 1 Demographic Data - Per-Protocol

Treatment 1 Treatment 2
Baseline body mass index (BMI) [ka/m?72]
T 167 167
Hean 29.08 29.04
an 468 4.0
Hin 20.3 16.0
Hedian 8. 60 2547
Hax a0.1 41.2
Baseline BNI [categoricall [N (3]
425 ko/urez 41 ([ 24.6%) 710 21.1%)
25-¢30 ke/m*"Z 50 [ 35.9%) 130 ( 38.7%)
Part | »=30 k/m®*2 66 { 39.5%) 135 { 40.2%§

IDSCAT = "PROTOCOL MILESTONE"

| [pssmore AT Mg
[pssToT] Satenic corones
ZHATHIUEN WhgimT2
3615635 el kgim™}
WJHN W kg2
BEETGENG e kg2

JAGEU

VSORRES / VSORRESU whe!
VSTESTCD = "HEIGHT™,
"WEIGHT", "WAIST"

REEIERREREREARE,

[y e

IDEXTIEDR  Thr STUTYVI vaabir b o fied formess:

OOV, whore 00T s e &
g compenmd e e VYVY e 30
maty code

T | L OWRRne | L o e fran vy e e T T |
|DOMATY Do Abdrrisiin. e [DOMADY | Awiged | DT IDENTIFIER, | YYVY-ZZZZZ. wheve XXXX indicates the 4k |
JUSUBAD Ui St - Frotecd | IDENTIEIER, | Ton USUBID raisbe b 4 e e compowd code, VYY" the 4-digh sucy code and
Elenatir X e 2222 the -digh poiens code
kst gt ommprmd o, VIV s e e | T e i
i o e TLILET Sudy | | DENTIFIER
VREQ [ Sepeme b spw | (e L e ———— i oo O ADSL HEIGHT %
s ) e & A o 8 et P I | | | o S EEe
T T T Buice Weight (k) eger Deried
- ADSL WEIGHT |
+ + Bascine M eger Denved | ANALYSIS
- damee2)
1 T Canegory | of Baseimne | text | EMIGRIL Dertved. ANALYSIS
- BMI |
T T Catcgery 1 of Buseine [eseger | BMIGRIN |Desvea | ANaLYSIS
L BMLN) |
- BMIGR: IofBucine | wm |BMIGRIL eee | aLyIs
BMI
- BMIGRIN | Cegory 2 of Baseloe | meger | BMIGRIN Deived | ANALYSIS
ML)

- BMIGRS  Csgory J of Buckr | e | BMIGRIL
BMI

|BMIGRIN  Camegory 3 of Baselioe meger | BMIGRIN
BMI, (V) |
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« Analysis Results

Takble 1 Demographic Data — Per-Protocol

Treatment 1

Treatment 2

Baseline bhody mass index (BMI) [kg/m**%2]

I 167
Mean Z29.03
abh 4,54
Min 20,3
Median 28.69
M= 4.1

BEaseline BHI (categorical)l [ (%)]
<25 kg/m¥+2 41 | 24.6%)
25—<30 kg/m**z G0 [ 35.9%)
=30 kgdm* w2 GG [ 39.5%)

167
£9.04
4.80
1g.0
28.4%7
41.2

71 21.1%)
130 { 35.7%)
135 | 40.2%)
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- Analysis Dataset

STUDYID | USLIBJID | suBND | EM| |  BMIGR1 [ BMIGRIN |  BMIGRZ | BMIGR2M |
2 |9995-0001 9995-0001-000001 000001 27777777778 <30 kg/m™2 1 25.¢30 kg/m™2 2
2 |9993-0001 9935-0001-000002 000002 25 503615702 <30 kagdm™2 1 2530 kg/m™2 2
4 |9995-0001 5999-0001-000003 000003 26175194521 <30 kadm™2 1 25:¢30 kg/m™2 2
5 |9995-0001 5995-0001-000004 000004 3515625 »=30 kg/m™2 2 »=30 kg/m*2 3
B [9995-0001 5995-0001-000005 000005 30.9688561 31 »=30 kg/m™2 2 »=30 kg/m*2 3
7 |5995-0001 9995-0001-000006 000006 39EI7IE3TI6 »=30 kgim™2 2 »=30 kgdm*2 3
8 |9995-0001 9999-0001-000007 000007 25 B26446281 <30 kadm™2 1 2530 kgdm™2 2
9 |9995-0001 9999-0001-000008 000003 30103806228 >=30 kgm™2 2 5=30 kg/m™2 3
10 |9999-0001 9999-0001-000009 000003 32260962683 >=30 kg/m™2 2 »=30 kgém*2 3
11 |9935-0001 9935-0001-000010 000010 26.576133767 <30 ka/m™z 1 25:¢30 kg/m™2 2
12 |9995-0001 5995-0001-000011 000011 29.372397363 <30 ka/m™2 1 2530 kg/m™2 2
13 |9995-0001 5995-0001-00001 2 000012 26714852608 <30 ka/m™2 1 2530 kg/m™2 2
14 |9995-0001 5995-0001-00001 3 000013 32 71919869 =30 kg/m™2 2 »=30 kgém*2 3
15 | 9995-0001 5995-0001-00001 4 000014 28719723193 <30 ka/m™2 1 25030 kgdm™2 2
16 |9999-0001 9999-0001-000015 000015 32 270420377 »=30 kg2 2 »=30 kgdm™2 3
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Traceability SDTM and ADaM

- ADaM define.xml
| Computational Algorithms (ADSL.BMI)
| Reference Name |

Continuous variable, calculated using ADSL WEIGHT (ADSL HEIGHT*0,01)**2 value at visit 3 if visit 3 data not available, the last data collected before
tomisat;

[ Computational Algorithms (ADSL.HEIGHT)

ADSL HEIGHT equal to VS VSSTRESN when VS VSTESTCD="HEIGHT"

| Computational Algorithms (ADSL.WEIGHT)

ADSL WEIGHT equal to VS VSSTRESN when VS VSTESTCD="WEIGHT" and VS VISITNUM=30 if visit 3 data not available, the last data collected before randomisation
) ' ADSL HHIGHT
WEIGHT Baselne Weight (kg) integer AMNALYSIS
ADSL JEIGHT
IBMn Basekine BM] integer ANALYSIS |
(kgm®*2) | ADSL BM] |
[BMIGRI | Category | of Baselne | text  BMIGRIL ANALYSIS |
B ADSL BMIGRL |
'BMIGRIN | Caicgory | of Baschine  imteger | BMIGRIN ANALYSIS
BMIGR2 Caotegory 2 of Baseline | temt | BMIGRIL ANALYSIS
By | ADSL BMIGR2 |
|BMIGEIN | Catepory 2 of Bageline  imteger BMIGEIN | Derrved ANALYSIS |
BMIGR3 Category 3 of Baseline text | BMIGR3L Derrved ANALYSIS
BMI ADSL BMIGR3
BMIGRSN | Category 3 of Baseline | integer | BMIGR3N Derived ANALYSIS
BMI, (N) ADSL BMIGR3N
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- SDTM define.xml and aCRF

1’alle Level Metadata (ValueList. VS.VSTESTCD)

VSTESTCD DMSTDLIC BLOOD PRESSURE CRF Page 13
VSTESTCD | HEIGHT | HEIGHT test CRF Page 9 |
VSTESTCD |PULSE PULSERATE text |CRF RT3 |
VSTESTCD |SYSBP | SYSTOLIC BLOOD PRESSURE text | Page 13 [
VSTESTCD |WAIST | WAIST CIRCUMFERENCE tt. |~ |CRFPage |
VSTESTCD |WEIGHT | WEIGHT text CRF Page § |
- -
/ ‘ patient code
VSSEQ ﬁmce Number + Patient Demographics — Part | Sequence number (automatically generated) to
Patient X5 Page 4 (Demo_V1a for Visit 1a) Page 1 of 1. ensure uniqueness within a dataset for a subject
VSTESTCD | Vital Signs Test Short Visit Date [11-Dec-2007 Blank [ Commert [
i\-mn
VSTEST | Vital Signs Test Name PATIENT DEMOGRAPHICS - Part | | DSCAT = "PROTOCOL MILESTONE™ |
Informed consert was cbtsined on ||
I Vit Sions Posiion of DSTERM / DSDECOD DssTDTC
igns Po
Subject Gender SEX r 1 = male, 2 = female
ith [BRTHDTC [ [l[AGE [AGEU |
VSORRES | Result or Finding in Dt of birth Age |—1 yewrs|AGEU
Original Units (Age is automatically
— - calculated when screen is
VSORRESU | Original Units SN
Height cm
VSSTRESC | Character ResultFinding || weight ' kg
_ |wSdFommat R I G [ em
VSSTRESN | Numeric Result Fanding
| i Seandard Units VSORRES / VSORRESU where
' VSTESTCD = "HEIGHT",
I "WEIGHT", "WAIST"
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ADaM Conversion

MAPPING
SHEET

> STATISTICAL
ANALYSIS PLAN
> PROGRAMS

> ANALYSIS
SPECIFICATIONS

TRACEABILITY
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MAPPING
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@

DEFINE.XML—

STATISTICAL | = — — — - STATISTICAL
CUTHYIE COMPARISON
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Team Profile and Roles

- CRO Manager
— CDISC expert support

- Project Manager

Project Manager back-up
— Assigned for the duration of the project
— Single point of contact

- Mappers
— ADaM experts
— Define mapping
— Investigate traceability
- Programmers .
— Create the conversions programs --

— Perform peer review

- Data Steward
— Maintains the consistency across the project

*  Quality Checker
—  Perform ADaM datasets review
—  Perform define.xml review
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Conversion Types

« Creation of SDTM variables

ORIGINAL AD

Fatient

Trial number
nurmber

3333-0001
9333-0001
3333-0001
3333-0001
3333-0001
3333-0001
3333-0001
3333-0001
3333-001 A

N N L L N N et /

ADaM AD
Study [dentifier Urnique Subject |dentifier | Subject ldentifier for the Stud_l,l|

1 5333-0001 5333-0001-000001 000001
2 3333-0007 3333-0007 -000002 o000z
a 3333-0001 3333-00071 -000003 e
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Conversion Types

« Minor conversion
— Contents unchanged, metadata changes

ORIGINAL AD

STUDY | PTHO BAGECT BAGECDCH ‘ BAGECZ | BAGECDCZ2
1 3333-0001 G574 years 4 B5-<7hyears
2 3333-0001 <BA pears 2 4555 years
K] 9933-0001

<BR years 3 B5-<Bh years

ADaM AD

STUDYID |  USUBJD | SUBJID AGE AGEU [ AGEGR1 AGEGRIN ) AGEGRZ | AGEGR2M |
1 |9993-0001  9999-0001-000000 000001 74 YEARS B5-74 pears 206575 pears 4
2 |99930001  9999-0001-000002 000002 46 VEARS <G5 years 1145455 pears 2
3 |99930001 9999000100000 000003 50 YEARS <G5 years 1)55-¢E5 pears 3
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Conversion Types

- Format values
— Content and metadata changes

ORIGINAL AD
STUDY

| PTND
1 [ 33950001
2 | 39950001
3 | 99950001
ADaM AD
STUDYID | USUBID | SUBJD SEX ) SEXN | SEXDC

1 [2995-0001 9999-0001 -000001 00000 M 1) Male

2 | 999g-0001 9990001 -000002 000002 F 2| Female

3 | 93950001 93930001 -000003 000003 M 1/ Male
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Conversion Types

- Transpose
Observations become variables
Variables become observations

ORIGINAL AD

Trial number Ej_trlzgtr Analyziz get Analyziz zet decode ‘ Lr:gi;gids::t Inclii?cé;nczgzly =E

1 |9999-0001 1/FAS Full analysis set ' 0 No

2 3333-0001 1 PFPS Per protocol et 0 Mo

3 3333-0001 1 RS Randormized zet 0 Mo

4 9333-0001 2 FAS Full analyziz zet 1 “Yes

5 | 5999-0001 2| PP5 Per pratacol set 0 No | |

B 9333-0001 2 RS Randomized zet 1 Yes

7 9333-0001 3 FAS Full analyziz zet 1 Yes

a 3933-0001 3 PFS Per protocol zet 1 ‘ez

8 | 99330001 k] G R andaomized set 1 Yes ]

ADaM AD
- . . - Subject Identifier © Full Analysis Set Full Analysis ' Fer-Protocol ' Per'Pmt'T-":Dll Randomized ' Randomized
Study |dentifier Unique Subject Identifier fu:urI the Study F'Dpulatiin Flag Seﬁ:rzp?rlj]mn Population Flag Pﬁg;ﬁﬁ'}n Population Flag Pli_:'lgsla[tr::']n

1 ]9933-00M 9333-0001-000007 Q0ooo M
2 19933-00M 9933-0001-000002 Qooooz kY 1 N IZI Y 1
3 |9933-00m 9933-0007-000003 Qoooo: kY 1% 1% 1
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Traceability

- Variables originating from SDTM
— SDTM variables are retained in ADaM ADs for traceability

— SDTM variables are unchanged
°* same name, same type, same label (metadata)
* and same content (data)

- Derived variables

— Original computational algorithm for derived AD variable(s)
based on original clinical database

— New computational algorithm needs to be based on SDTM
database

— New computational algorithm is included into ADaM
define.xml
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Quality Control

- QC is partially automated
— Electronic QC (CDISC Compliance Checks - SDTM&ADAM)
— Manual QC
— QC on Consistency (Data Steward)

- QC on:

— Mapping
— ADaM Datasets
— Define.xml

- QC is supported by documentation

- For each study a Data Handling Report is generated
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QC Tier 1: CDISC Compliance Checks

We have created an expanded & enhanced list of checks

- 154 WebSDM ™ checks
- Total check package:

SDTMIG SDTMIG ADaMIG

V3.1.1 V3.1.2 V1.0

Data checks

Metadata checks 68 117
Mapping checks 56 57
Project consistency 20 20
checks

CDISC compliance checks list is growing continuously
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QC Tier 1: Application Flowchart

SAS® DI STUDIO

CHECK

SCHEDULER
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QC Tier 2: Manual QC

+ 100% manual QC on a random sample

- Supported by checklists

- Supported by a QC content tool on source and target
DATA.ADSL

Keys @

# Variable Label Type Length + Contents
1 STUDYID Study Identifier CHAR 200 + 1 distinct values, 0 missing values, all shown
2  USUBJID Unigque Subject Identifier CHAR 200 + 503 distinct values, 0 missing v |:| = I o = | ” |'| I
1
3 SUBJID Subject Identifier for the Study CHAR 200 + 503 distinct wvalues, 0 misgf val l l IE'tInI:t Vi UESF D mIE'SIng Vi LIEE'I' d shown
4 SITEID Study Site Identifier CHAR 200 + 63 distinct values, Opffesing valud SEXCELTiE {1?}(]
5 PTNOTYP Type of trial participant CHAR 200 + 1 distinct VEM missing valued Trddiz {1 353{]
6  INVNAM Investigator Name CHAR 200 + 62 disti alues, 0 missing valug
Israel 21x
7 COUNTRY Country CHAR 200 + Kinctvalues, 0 missing valug { :I
8 COUNTRDC Country, Decode CHAR 40 11 distinct values, 0 missing valug It E.l!l" {1 Exj
roatia (17%) -
(135%) Malaysia (72
Metherlands (33
Poland (11x)
Bomania  [2dx)
Slovakia :
S Slovakia (62%)
Do MNE) Thailsnd (24x)
9 REGION Region CHAR 40 + 2 distinct values, 0 missing vaNg9 I-Eg -]
10 AGE Age MM 3 + 52 distinct values, 0 missing value E
Mean: 55.702  Minimum: 24 i ) i i
11 AGEU Age Units chRAR W0 v ideing o vaed 3 distinct values, 0 missing values, all shown
[ [
12 AGEGR1 Age Group 1 CHAR 20 distinct values, 0 missing value EE_ '? 4 HE BrS {g?x]
4 yezrs (97x)
<85 7 (398x)
- <85 years (398x)
13 AGEGRIN Age Group 1, (M) NUM s + 3 distinct values, 0 missin =75 ;_E 2rs {E-Ij
Mean: 1.2z5 Minimum: 1 Ma o o
14 AGEGR2 Age Group 2 CHAR 20 + 5 distinct values, 0 missing values, all shown
15 AGEGR2N Age Group 2, (N) MNUM 8 + 5 distinct values, 0 missing values, all shown
Mean: z.€48 Minimum: 1  Maximum: 3 Missing values: o
16 AGEGR3 Age Group 3 CHAR 20 + 2 distinct values, 0 missing values, all shown

17 AGEGR3N Age Group 3, (N) MUM 8 + 2 distinct walues, 0 missing values, all shown
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QC Tier 3: Data Steward

- Maintains consistency of metadata across project
- Uses the metadata repository
- Electronic consistency checks

Table of Contents
VARIABLE LABEL

1. DATASET

% gi¥igg$ gEASSCSRPTlON DOMAIN VARIABLE | VARIABLE LABEL S1218_0005 | S1213_0006 | $1218_0017 | GLBSTND

‘51 gi¥i25¥ ELEL;%EUERE ADSL FASCOFN FAS Completers Population Flag. (M) X X

6. DATASET SORTING KEYS ADSL FASCOFN  FAS Completers Population Flag, Num b
ADSL FASFN Full Analysis Set Population Flag. (M} X S
ADSL FASFN Full Analysis Set Population Flag. Num X
ADSL FASMTTFM  FAS MTT Population Flag. (M) X X
ADSL FASMTTFM  FAS MTT Population Flag. Num X
ADSL PPROTFN Per-Protocol Population Flag. (M} X X
ADSL PPROTFM Per-Protocol Population Flag, Mum X
ADSL RACEGR1 Pooled Race Group 1 X
ADSL RACEGR1N | Pooled Race Group 1 (N) X
ADSL RANDFH Randomized Population Flag. (M) X S
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Communication Topics

- Report Source Data Issues
— Empty variables
— Exclusion of screen failures
— Unclear computational algorithms
— Traceability issues with SDTM

- Sponsor Feedback
— Clarifications computational algorithms
— QC comments
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Challenges

- Understanding original analysis datasets and computational
algorithms
— Understanding derived variables in original ADs

- This type of project is always on critical path for a
submission
— Short timelines
— Large team
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Conclusion

- We now understand better how FDA feels

- SDTM is the basis for analysis and therefore needs to be
complete

- Results in the clinical study report must be reproducible by
FDA reviewers from the newly created ADaM analysis
datasets

- Traceability most difficult part in ADaM conversion

- In an ideal world, analysis datasets are created from SDTM
datasets, thereby ensuring 100% traceability
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