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Purpose

CDISC has laid strict Analysis Data Model Implementation Guideline (ADaMIG), specifying ADaM
standard dataset structures and variables, including naming conventions, labels, types, formats etc. A
programming solution is required to effectively adhere to the standard without the risk of making mistakes
and duplication of work. This paper describes a method which programmatically uses the ADaM
specification to shape the structure of the final ADaM datasets.

Solution
This data standardization technique is based on two utilities.

This Utility 1 produces empty SAS datasets (ADaM skeletons) in a STANDARD library from the Analysis
Dataset Specification which is stored as a Microsoft Word file. This Utility also produces an excel sheet
with the metadata information pertaining to the individual ADaM domain as well as the Mandatory variable
section.

The Utility 2 appends last Work.dataset created during the development of the ADaM datasets for each
domain to the respective ADaM skeleton created by Utility 1 to ensure adherence to the specification
document. It also creates an HTML discrepancy report with clarification on error in structure and
clarification on data excisting in the skeleton, but not in the Work.dataset.

Prerequisites

Analysis dataset specification should exist in a Predefined location and follow a specific ADS template
requirement. A STANDARD library should be defined for storing the outputs from the Utility. User should
not interact with the computer while executing the macro since it is using the user’s computer clipboard.
Also the Utility macro must be used on a computer having MS Word and Excel installed.
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Subject level ADaM dataset specification

4.

Analysis Dataset Specifications

4.1 ADSL - Subject Level Analysis Dataset

Amnalysis Dataset Metadata

Dataset | Dataset Dataset Dataset Key Class Document
Name Description | Location Stuctare variables of ation
of Dataset | Dataset
ADSL Subject A A DEL One record per USUIRJIID ADSL SAP
demographics subject randorused
Amnalysis Variable Metadata for ATYST,
Dataset | Variable Variable Label | Variable | Display | Codelist/ Source/
Name Name Type Format | Controlled | Derivation
Terins
ADEL S TUDYID Study [dentifier Char 20 |
ADSL SUBRJID Subject Identifier Char 20
for the Studsy
ADSL USTIBIID Urigue Subject Char 30
Identifier
ADSL SCREEMNO | Screemng Murmber Char $20
ADSL FASFL Full Analysiz Set Char $1 B
Population Flag
Mandatory variables section
3.5 Mandatory Variables
All datasets must mchade the following mandatory vanables:
Variable | Variable Label Variable | Display | Codelist/ Source/’
Name Type Format | Controlled i])erivaﬁon
Terms
STUDYID Study Identifier Char $20 ||
SUBIID Suhject Identifier for the Chat 20 0
Study
USURIID Unigque Subject Identifier Char $300
SITEID Study Site [dentifier Char g0
COUNTREY | Country Char T
ARM Description of Planned Arm Char $zo0
ARMN Drescription of Planned Arm Mowm |
(I
ACTARM Actual Arm Char o0



Utility 1 (Spec to Skeleton)

This utility reads in the ADaM specification document and creates 2 types of datasets. Firstly it creates the
Analysis variable metadata for all domains available in the specification. Secondly it creates empty SAS
datasets(Skeletons) with same structure as Final ADaM dataset for each domain.

Analysis variable metadata dataset

E VIEWTABLE: ANALYSIS_YARIABLE_METADATA

DOMAIM | DATASET_LABEL | SORTVAR| LENGTH|vaRMAM | LABEL | TYPE | FORMAT | MANDFL |VARNUM
1 |AD5SL Subject Level USUBJID  $20 STUDYID Stude Identifier  Char  $20. N 1
| Analyziz D atazet
2 [ADSL Subject Level USUBJID  $20 SUBJID  Subject Identifier Char  $20, Y 2
| Analvsis D ataset for the Study
3 |ADSL Subject Level USUBJID  $30 USUBJID Unique Subject  Char  $30. Y 3
| Analysis D ataset [dentifier
4 (ADSL  Subject Level USUBJID 430 SITEID  Shudy Site Char  $30. Y 4
| Analysiz D atazet [dentifier
b (A0S0 Subject Level USUBJID %3 COUNTR  Country Char  $3. N ]
| Analysziz D atazet
B [4DSL  Subject Level USUBJID 3200 ARM Description of - Char  $200, Y B
| Analvsis D ataset Flanned Arm
7 |ADSL Subject Level USUBJID 8 ARMM Description of — Num Y 7
| Analysis D atazet Flanned A M)
8 |aDs5L Subject Level LUSUBJID 200 ACTARM  Actual fm Char  $200. N 8
| Analysiz D atazet

Skeleton dataset ADSL
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E Fil= Edit “Wiews Tools Dakta Soluotions ‘Window Help
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Skeleton dataset ADSL properties

=, A5 - [standard.Adsl Properties]

E File Edit W“iew Tools Solutions ‘Window  Help

v Hdeanem|li2eo | X Es DBl &
Explorer
Contentz of "Stan
Find colurmn name: |
Zolumn Mame | Tvpe | Length | Format | Label
Aa STUDYID Text 20§20, Study Identifier
Aa SIUBIID Text 20§20, Subject Identifier For the Skudy
Aa USUBIID Text 30 $30, Jnique Subject Identifier
A SITEID Text a0 $30, Study Site Identifier
B COLMTRY Text 3 $3. Counkry
A ARM Text Z00  $=z00, Descripkion af Planned Arm
e ARMM MNumber a Descripkion of Planned arm (M)
- A ACTARM Texk 200 $200, ackual Arm
Skeletan W ACTARMM  Mumber g Ackual armn (M)
AaITTFL Text 1 #1. Intent-To-Treak Population Flag
AaFASFL Text 1 #1. Full analysis Set Population Flag




Utility 2 (Skeleton to ADaM)

Utility 2 is called at the end of each ADaM dataset creation program. This Utility appends last Work.dataset
created in the program to the ADaM skeleton dataset (created by Utility 1) for the specific domain. It sorts
the data according to sorting key available in the Analysis variable metadata (created by Utility 1). Also, it
creates an discrepancy report

Calling Utility 2

* work. AD3L :
proc sqgl;
create takhle AD3IL as
select a.¥, case
when b, COMPLFL = '' then 'N'
elze h.COMPLFL
end as COMPLFL, bh.DISCDT, b.REAS, bL.REALASSPE, b.REASCAT,
RFESTDT azs TRT3DT format = dateY. , RFZENDT) @z TRTEDT format = dateS.
from AD3L a= a left join D3 OUT a= b
on a.U3TBJID = hb.U3UBJID
order by UITEJID

-

gquit;

*UTILITY 2 :
FUEINFFEy2(inds = WOREKE.ADSL,
adam outds = ADALM. AD3L);

proc datasets nolist:

delete 1 ds out w2/ memtype = DALTA:
rumn;
guit:;



Last Work.dataset

Tools Data  Solutions  Window  Help

NEEESRREE X BEO=HEEE@

Subject
_THP_ _THP1_ | | WEIGHTBL [ITTFL| SITEID | AGEL | ASEx | ARACE | AETHHIC| STUDYID l?:?:g::r LSUBJID
Study
Mot
1 [12H02012  28JAN2013 1 B3 Y g131 YEARS Female Asian  Hizpanic  FERM4 1234 B13F181  FERM1234_ 813181
o ar Lating
Mot
2 [120CT2012  OBJAMZ013 2 435 v 8102  YEARS Female Aszian  Hispanic  FER:GG41234  BT02F007  FEMGS1234_B102F007
o ar Lating
Mot
3 [09NOYV2012  OFFEB2013 3 50T Y 8103 YEARS Female Asian  Hispanic  FER:GG<1234  B103F014  FEXS1234_B103F014
L or Lating
Mot
4 |260CT2012  18JANZ013 4 92 8105 YEARS Female Asian  Hispanic  FER:GA 1234 B105F025  FEX:<1234 B105F025
| or Latino
Mot
5| 28N0V2012  19FEB2013 A 73 a124  YEARS Female Aszian  Hispanic  FERRNA 1234 B124F141  FEXSX21234 B124F147
or Latino
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Final ADSL dataset

Tools Data  Solutions  Window  Help

NSWEERRBEX12ER=LHEEED€

égﬁlﬁ;; Shudy Descrption | Description of Aotual Actual | Intent-To-Treat
Study [dentifier Unique Subject Identifier | Site | Country| of Planned | Planned A A Fopulation
fr the : A
[dentifi Arm [M] [M] Flag

Study

1 |FEXRA1234 B10TFO0M FEX:1234_B101F0M 8101 JPN Trit & 3 Trh v

2 |FEMRRA1234 B10TFO0Z  FEXS:A1234_B101F00Z 8101 JPN TitB 1 TritE 17

3 |FEXRN1234 B10TFO03  FEX.:1234_B101F003 8101 JPN Trit & 3 Trh v

& |FEXRAA1234 B10TFO04  FEX.:1234_B101F004 8101 JPN TitC 2Tine 27

5 |FEMRA1234 B10TFO0S  FEX.:1234_B101F00S 8101 JPN TitB 1 TritE 17

B |FEXRAA1234 B10TF487  FEXSA1234_B10TF487 8101 JPN TitC 2Tine 27

7 |FERRA1234 B102F007  FEXS:A1234_B102F007 8102 JPN TitC 2Tine 27

B |FEMSA1234 B102F008  FEX.:1234_B102F008 8102 JPN Trit & 3 Trh v

9 |FEXRNA1234 S102F003  FEX.:1234_8102F003 8102 JPM TrtB 1 TrE 17

10| FEXCa 1234 8102F010  FEX1234_8102F010 8102 PN TrtB 1 TrE 17

Final ADSL properties

= sA5 - [aAdam.Ad=l Properties]
EEE File Wiew Tools Solutions Window Help

|~ -l & D= || % B SR D B L &
Contentsz of ‘Adar
Find column name: |
—olurnn Marme I Twpe I Length I Format | Label
AaSTUDYID | Text 20§20, Study Identifier
A SLIBIID Texk 20  $20, Subject Identifier For the Skudy
A 1LISUEIID Texk 30 $30. Unique Subiject Identifier
Aan SITEID Texk 30 $30. Studyw Sike Identifier
A COUMNTRY Texk 3 %3 Caunkry
e AR Texk 200  $z00. Description of Planned Arm
W AaRMM Murber =] Description of Planned arm (M)
A ACTARM Texk 200  Fz00, Ackual Arm
W A TARMM rMumber =] Actual Arm (R
A ITTFL Texk 1 #1. Intent-To-Treak Population Flag
A FOSFL Texk 1 %1. Full analvsis Sek Population Flag
An SOFFL Texk 1 %1. Safetyw Population Flag




Discrepancy report

Utility 2 creates a HTML report if there are any structural mismatches in the work dataset and the
corresponding Skeleton dataset. The following errors are handled:

« Miss-match in variable type
» Length of the variable in the work dataset exceeds that of the corresponding variable in the skeleton

The Final ADaM dataset will NOT be created as these errors are critical in nature.
» Variables existing in the Skeleton dataset but not in the work dataset.

This can occur during the development phase, but not for the final data. In this case, the ADaM dataset will
be created.

Discrepancy report

Output data adam.adae not created due to the following critical errors in data structure

Skeleton Input data
standard.adae work.adae_m

Variable Type Length Type Length Structure Error

AESEY C 8 G 10 Length of variable in input data exceed that of the skeleton. Variable content might be truncated. Please confirm and
the specification

Variable(s) listed below was not found in the input data work.adae_m.
Do add it/them to your input data, or remove it/them from the specification.

Skeleton
standard.adae

Variable Type Length

STUDYD C 20
USUBJD C 30

Utilities run sequence

Utility 1 is run only when there is a change in the ADaM specification document. The change could if a new
variable is added to any domain or a complete new domain is added to the specification. Utility 2 is run
every time the ADaM dataset creation program is run.



Conclusion

Programmatically using the ADaM specification document can improve the programming accuracy and
efficiency by reducing the programming time, maintenance time and validation time. There is no need for
the programmer to remember which variables to keep or drop. The sequence of the variables in the Final
ADaM dataset could be easily governed as the Final ADaM dataset will show the variables in the same
sequence as specified in the ADaM specification. Using this technique it will be easier to maintain standards
within and across different trials, thus making the data submission ready.

Since all the variables and their attributes are listed in a SAS dataset containing the Analysis variable

metadata it is easy to check for inconsistencies and make necessary corrections. Also, this utility could be
used by the sponsor for checking the structural inconsistencies in the ADaM datasets delivered by the CRO.
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