A SAS macro to check SDT
domains against controll eﬁr %5"
terminology

Christer, living with Parkinson’s disease



When do we need this?

® During SAS development of SDTM domains
® §Checking overall compliance to Controlled terminology (CT) for a study.

® §Checking CT of one domain across multiple studies e.g. for pooling.
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Process Flow: The metadata

Input
- B [cosis

E}Mapplng List.
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Controlled terminology (CDISC)

. [Codelist .
Code EES:"“ Extensible |Codelist Hame ﬁg:flg Submission g}?;iﬁym ) C
- * [(YesMHo) ™ - - =
CEEVEY Mo Action Taken with Study Treatmert  |[ACH Action Taken with |4
Study Treatment
49503 |CBEYEYT Action Taken with Study Treatmert  |DOSE INCREASED A
49304 |CBEYEY Action Taken with Study Treatmert  |DOSE NOT CHAMNGED A
49505 |CEEVET Action Taken with Study Treatmert  |DOSE REDUCED A
49501 |CBEYEYT Action Taken with Study Treatmert  [DREUG INTERRUJPTED A
49502 |CBEYEY Action Taken with Study Treatmert  |DEUG WATHDR AW A
45660 | CEEVET Action Taken weith Study Treatmert  [MOT APPLICABLE A, Cu
178858 |CBEYEY Action Taken with Study Treatmert  [LIMKROW L Unknowyn ]
CEETES Mo Outcame of Event ouT Outcome of Event | A&
45275 |CBEYES Outcome of Event FATAL Grade 5, 5 Tt
242484 |CBEYES Outcome of Event MOT RECOWEREDMMOT o
JEXTENSIB | Codelist Name | CDISC Submission Yalue CDIS

1 0 Action Taken with Study Treatment DOSE INCREASED

2 0 Action Taken with Study Treatment DOSE NOT CHANGED

3 0 Action Taken with Study Treatment DOSE REDUCED

4 0 Action Taken with Study Treatment DRUG INTERRUPTED

5 0 Action Taken with Study Treatment DRUG WITHDRAWN

B 0 Action Taken with Study Treatment NOT &APPLICABLE NA,

7 0 Action Taken with Study Treatment UNKNOWN U; Unknown

8 0 Dutcome of Event Grade 5;5

9 0 Dutcome Of E'\"ent OW/COCH AMNT DCCHL YD

10 0 Outcome of Event .

11 0 Dutcome of Event Codel'st

12 Outcome of Event '

r|+|; 13 Outcome of Event U; Unkhown
A 4 14 es Age Span ADOLESCENT (1217 YEARS) 4




CDISC SDTM 3.1.2

Validation Rules for controlled terminology (CT)
CDISC SDTM 3.1.2 Validation Rules

The following is a listing of CDISC SDTM version 3.1.2 validation rules supported by OpenCDISC Validator. The list includes all Janus validation rules as defined in the Janus

SDTM Validation Specification v.1, CDISC controlled terminology rules, and additional rules defined by the OpenCDISC community.

Domain Category Type WebSDM ID
| [an> 9] [ @) |
W M
;l;le Message Description of Rule Domain Category Type IDebSD
Value for —ACN not found in ACN Variable values should be populated with terms found in 'Action Taken ) )
CT0001 Events Terminology Warning R5108

controlled terminology codelist

Value for AESEV not found in AESEV

CT0002 ) y
controlled terminology codelist
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with Study Treatment' (C66767) CDISC controlled terminology codelist

Variable values should be populated with terms found in
'Severity/Intensity Scale for Adverse Events' (C66769) CDISC controlled AE
terminology codelist

Terminology Warning R5110

amn
RULEID | YARIABLE | CODELIST| EXTENSIB WHERE DOMAIN TYPE | SEYERITY | WEBSOMID

1|CTO0O1 --ACN |ACN N Events Warning Medium R5108

2|cToonz AESEY AESEY (N AE Warning |Medium R5110

3|cTooos TSVAL AGESPAN |N TSPARMCD='AGESPAN'| TS Warning |Medium

4|cToo04 AGEU AGEU N oM Error High R5062

s|cTooos TSVAL AGEU N TSPARMCD='AGEL" TS Warning |Medium

6|cTooos COUNTRY  |COUNTRY |N oM Warning |Medium R5008

7|cTooo? DATEST DATEST |N DA Warning |Medium

s|cTooos DATESTCO  |DATESTCD|N DA Warning |Medium

a|cTooos DOMAIN DOMAIN  |¥

10|cToo10 DSCAT DscaT  |¥ ~ |R&122

11|cToo11 EGMETHOD |EGMETHOD |¥ Mapplng L'St " |R&125

12|cToo12 EGSTRESC |EGSTRESC|Y - |R&129

13|CcT0013 EGTEST EGTEST |¥ Warning |Medium  |R5123

14|cTO014 EGTESTCO |EGTESTCD|Y EG Warning |Medium R5124

15|CTOD15 ETHNIC ETHNIC |Y oM Warning |Medium R5113

16|CTO016 --EValL | EVal Y Findings |Warning Medium

17|CTO017 QEVAL EVAL Y SUPPQAUAL [Warning Medium




Derive variables that have to comply to CT

ECodelist

Eae sas7bdat | - -
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Process

@Mappmg List.
1

v

4J ESelected Mapping List.

Report results




Intersection of two lists of values

gae sas7bdat IEMapping List.

:# Variable Type Len

| STUDYID Char 200 NR B VARIABLE | CODELISTN EXTENSIE | RULEID | ‘WHERE I
2 DOMAIN Char 200 1 AEACN ACN N £T0001
-3 usuBJ ID Char 200 2 AEBODSYS  SOC N CT0037
4 AESEQ Num 8 3 AEENRF STENRF N CT0039
5 AESP ID Char 200 4 AEOUT ouT N CT0027
6 AETERM Char 200 5 AESCONG NY N CTO0BS
7 AEMOD IFY Char 200 6 AESDISABR NY N CTO0E6
8 AEDECOD Char 200 7 AESDTH NY N CTO0E7
9 AEBODSYS Char 200 3 AESER NY N CTO0B4
10 AESEV Char 200 9 AESEY AESEV N CT0002
11 AESER Char 200 10 10 AESHOSP NY N CTO068
12 AEACN Char 200 11 19 AESLIFE NY N CT0063
l 3 ﬁEﬁCNDTH Char 200 12 N CTO072
14 AEREL Char 200

15 AEPATT Char 200

16 AEOUT Char 200

17 AESTDTC Char 200

18 AEENDTC Char 200

Ese'e‘:ted Mapplng LiSt' RulelD W ariable Codelist where

1 CTOOD1  AEACH ACM

CTOODZ  AESEY AESEY

CTOoO3  DOMald  DOMAIM

CTOOZY  AEOUT ouT

CTOO37  AEEBODSYS 50C

CTOOE4  AESER My 7

L g I e [ O O R
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Join metadata information (and create instructions)

Input
@ae sas7bdat) dataset(s)

@‘g .qu Eselected Mapping List.

Process |4 Elnstructions

Report results
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Build values list

RulelD | W ariable | Codelizt | where '
1 CTOOO0T  AEACM ACH | NAME | EXTENSIE | o LONGNAME
1 CN No Action Taken with Study Treatment DOSE INCREASED
é :5_:_ EEE; gtl:li-'lt;er gtl:li-'lt;er 2 CN No Action Taken with Study Treatment DOSE NOT CHANGED
3 CN No Action Taken with Study Treatment DOSE REDUCED
4 ETOO27 AEOUT OUT 'DOSE REDUCED" "DOSE NOT CHANGED" "DRUG INTERRUPTED" "DAUG WITHDRAWN" "NOT
B CTOOR4 AESER MY 2] T ™o L L =t =) o N
7 CN Nao Action Taken with Study Treatment UNKNOWN U; Unknown
—c . . 8 UT Mo Outcome of Event FATAL Grade 5:5
- 45Selected Mapping List. 3 |out No Dutcome of Event NOT RECOVERED/NOT RESOLVED
: 10 auT No Outcome of Event RECOVERED/RESOLVED
NO| RulelD | “ariable | Caodelist | VALIES | where |

'DOSE REDUCED" "DOSE MOT CHANGED" "DRUG INTERRUPTED" "DRUG WITHDRAWMN" "NOT
FPLICABLE" "UMENDWH" "DOSE INCREASED" ™ "

V
A4

1 CTO0M AEACH ACH

2 CTO037 AEBODSYS SOC

3 CTO02Y AEQUT ouT

4 CTOOB4 AESER M

5 CTO002 AESEV AESEY
6 CTOO03 DOmAIM DOMAIN

"IMMUMNE S%STEM DISORDERS" "EAR AND LABYRINTH DISORDERS" "HESATLORIL LD

DISORDERS" "MEDPLASMS BEMIGH, MALIGMANT AND UNSPECIFIED (NS ™= .
"CaRDIAC DISORDERS" "REPRODUCTIVE S5YSTEM AND BREAST DISOA I t t
INFESTATIONS" "PREGNAMCY, PUERPERIUM AMD PERINATAL CONDIT : . ns ruc lons
"MUSCULOSKELETAL AND COMMECTIVE TISSUE DISORDERS" "ERNDOC

"METABOLISM AND WUTRITION DISORDERS" "GASTROIMTESTIMAL DISORDERS" "RESPIRATORY,
THORACIC AND MEDIASTINAL DISORDERS" "SURGICAL AND MEDICAL PROCEDURES"
"IMWESTIGATIONS" "PSYCHIATRIC DISORDERS" "GEMERAL DISORDERS AND ADMIMISTRATION

SITE COMDITIONS" "SKIN AMD SUBCUTAMEQUS TISSUE DISORDERS" "BLOOD AND LYMPHATIC
SYSTEM DISORDERS" "COMGEMITAL, FAMILIAL AND GEMWETIC DISORDERS" "WASCULAR

DISORDERS" "WERYOUS S5Y'STEM DISORDERS" "SOCIAL CIRCUMSTAMCES" "RENAL AMD

LRINARY DISORDERS" "INJURY, POISOMING AMD PROCEDURAL COMPLICATIONS" "EXYE

CISORDERS™ ™™

"IMEROWHN" "RECOVERING/RESOLYING" "RECOVERED /RESOLYED WATH SEGLIELAE"
"RECOVERED/RESOLVED" "FATAL" "WOT RECOVERED/MOT RESOLVED "™

IYII IIN'&II IILIII IINII mni
"MILD" "SEVERE" "MODERATE" " "

"Dat mAD™ UEET UAEM T SO MPEM VSGM VBRT VPCT TW VLB "HUM "EMT "ER" VEG" "MHT "MB"
UTSMUSLYUSK UTEN MSCT UTAN VDV EMT MRS S AL PG UMS T PP VIET YRR YS Y DS
IISTII Ill:IMII “DI:“ IIDMII Ill:EII IIMLII IIF'a'II IISEII Ill:l:lll mni




Creating a list iteratively

ﬁ Codelist,

] data ctlis tz NAME | EXTENSIE | . LONGREME | LIST

ACN MNao Action Taken with Study Treatment DOSE INCREASED
: . ACN No Action Taken with Study Treatment DOSE NOT CHANGED

re taln r"'OI Value S ¢ I ACN Nao Action Taken with Study Treatment DOSE REDUCED
ACN Nao Action Taken with Study Treatment DRUG INTERRUPTED

-

l engm Value 3 $ 3 2 ? 6 1 4 ACN MNo Action Taken with Study Treatment DRUG WITHDRA&WN

o ACN No Action Taken with Study Treatment NOT APPLICABLE

set Codelist, ACN No Action Taken with Study Treatment  UNKNOWN
by naue;

if first.name then wvalues="";
values=catx('"” "',strip(values],strip(list]];I
if last.name then do;

values='""'||strip(values) || """ |" ™ "}|;

no+1;

output;l v

- NAME | EXTENSIE | Codelist Name [ VALUES [
end; "DOSE INCREASED" "DOSE NOT
CHANGED" "DOSE REDUCED"
1 . ACN No Action Taken with Study Treatment "DRUG INTERRUPTED" "DRUG
dr op listc; WITHDRAWN" "NOT APPLICABLE"

UUNKNOWN" "

run;
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npu ETECodelist.
‘ Eae.sas?bdat ‘ (daltazett(s)() | Metadata | o
@Mapplng List.

' i— ] ESelected Mapping List.
| | L@ __r-:] o
o . 0l

Elnstructions

x - Report results
2] ] [rer
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Creating the violations dataset

if aeacn not in

E\.ﬁolations.

2 CTO037 AEBODSYS 50C

USUBJID |aEs | AEACN AEOUT AEREL | AESEV
RA0074-002-02101 1 NOT APPLICABLE RECOVERED/RESOLVED NOT RELATED MILD
RAD0D74-002-02103 1 NOT APPLICABLE RECOVERED/RESOLVED NOT RELATED MILD
R&0074-002-02104 1 NOT APPLICABLE RECOVERED/RESOLVED NOT RELATED MILD
R&0074-002-02107 1 NOT APPLICABLE RECOVERED/RESOLVED NOT RELATED MILD
R&0074-002-02108 1 NOT APPLICABLE UNKNOWN NOT RELATED MILD
R&0074-002-02109 1 NOT APPLICABLE UNKNOWN NOT RELATED MILD
RAD0D74-002-02112 1 NOT APPLICABLE RECOVERED/RESOLVED RELATED MILD
RAD0D74-002-02118 1 NOT APPLICABLE RECOVERED/RESOLVED R L0
RAD0D74-002-02122 1 NOT APPLICABLE RECOVERED/RESOLVED N
RAD074-002-02124 1 NOT APPLICABLE RECOVERED/RESOLVED N E ae.sas7bdat
R&0074-002-02127 1 NOT APPLICABLE RECOVERED/RESOLVED R
R&0074-002-02128 1 NOT APPLICABLE RECOVERED/RESOLVED RELATED MILD
RADD7A00202130 1 NOT APPLICABLE [y b cRaEBEn e =T
RAD0D74-002-02137 1 NOTAPPLICABLE ™ croog1 opacy acw “DOSE REDUCED" "DOSE NOT CHANGED" "DRUG INTERRUPTED" "DRUG WITHDRAWN™"NOT

APPLICABLE" "UNKNOWN" "DOSE INCREASED" " "

"IMMUME S¥STEM DISORDERS" "EAR AMD LABYVRIMNTH DISORDERS" "HERATOBILIARY
DISORDERS" "NEOPLASMS BEMIGN, MALIGNANT &MD UMSPECIFIED [INCL Cv'STS AND POLYPS)"
"CARDIAC DISORDERS" "REPRODUCTIVE SYSTEM AWND BREAST DISORDERS" "INFECTIONS AND
IMFESTATIONS" "PREGMAMCY, PUERPERIUM AND PERIMATAL COMDITIONS"
"MUSCULOSKELETAL AND CONMECTIVE TISSUE DISORDERS" "EMDOCRINE DISORDERS"
"METABOLISM AND WUTRITION DISORDERS" "GASTROINTESTINAL DISORDERS" "RESPIRATORY,
THORACIC AND MEDIASTINAL DISORDERS" "SURGICAL AMD MEDICAL PROCEDURES"
"INVESTIGATIONS" "PSYCHIATRIC DISORDERS" "GEMERAL DISORDERS AMD ADMINISTRATION
SITE COMDITIONS" "SKIN AMD SUBCUTAMEOQUS TISSUE DISORDERS" "BLOOD AND LyMPHATIC
SYSTEM DISORDERS" "COMGEMITAL, FAMILIAL AND GEMETIC DISORDERS" "YASCULAR

DISORDERS" "NERYWOUS SYSTEM DISORDERS" S e
URINARY DISORDERS" "INJURY, POISONING SND
DISORDERS" """ - 5
3CTO0F AEOUT  OUT  "UNKNOWN" "RECOVERING/RESOLVING'" "RECOV ns ruc lon_
"RECOVERED/RESOLVED" "FATAL" "NOT RECOVE
4 CTOOR4 AESER MY AT L
5 CTO002 AESEW  AESEY  "MILD' "SEVERE"'MODERATE"""

6 CTO009 DOMAIM

"DANUADTUEET MAET TIMUSUM "PET "SGM "BR" "PCT "TY LB "HU" "BM" "EX" "EG" "MH" "MB"

DOMAIN “TS""SL" "SK "TE" "SC" "TA™ "D "CM™ "QIS" S Al "PE™ "M35" "PP MIE" "FH" WS DS

NS T TR O DM CE " LY EAT PSET OO

("DOSE INCREASED™,"DOSE NOT CHANGED™,"DOSE REDUCED™,"DRUG INTERRUPTED”,"DRUG WITHDRAWN®™, "NOT APPLICABLE™, "UNENOWHN™,"")

then do;

output;
’end:
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Violations dataset: One OBS per violation

d&ta EVioletions. keep=keyinfo source domain ruleid wariable value);
length source wariable domain $8 ruleid $40 walue $200 keyinfo $1000;
set ae ;

NO| RulelD [ Variable [ Codelist [ VALUES [ where |

1 CTOOOT  AEACN ACN “DOSE REDUCED" "DOSE NOT CHANGED™ "DRUG INTERRUPTED" "DRUG WITHDR&WN" "NOT
APFLICABLE" "UNKNOWN' "DOSE INCREASED" "
“IMMUNE SSTEM DISORDERS" "EAR AND LAEYRINTH DISORDERS" "HEFATOBILIARY
DISORDERS" "NEOPLASMS BENIGN, MALIGNANT AND UNSPECIFIED [INCL CY'STS AND POLYPS]"
"CARDIAC DISORDERS" "REPRODUCTIVE SYSTEM AND EREAST DISORDERS " INFECTIONS AND
INFESTATIONS" "PREGNANCY, FUERFERIUM AND PERINATAL CONDITIONS"
“MUSCULOSKELETAL AND CONNECTIVE TISSUE DISORDERS" "ENDOCRINE DISORDERS"
"METAEOLISM AND NUTRITION DISORDERS" "GASTROINTESTINAL DISORDERS" "RESPIRATORY,

2 CTOD37 AEBODSYS SOC  THORACIC AND MEDIASTINAL DISORDERS” "SUAGICAL AND MEDICAL PROCEDURES™
VINVESTIGATIONS" "PSYCHIATRIC DISORDERS™ "GENERAL DISORDERS AND ADMINISTRATION
SITE CONDITIONS" "SKIN AND SUBCUTANEDUS TISSUE DISORDERS' "BLOOD AND LYMPHATIC
SYSTEM DISORDERS" "CONGENITAL, FAMILIAL AND GEMETIC DISORDERS" "VASCLULAR
DISORDERS™ "NERVOUS SYSTEM DISORDERS" "SOCIAL CIRCUMSTANCES" "RENAL AND
URINARY DISORDERS" "INJURY. POISONING AND PROCEDURAL COMPLICATIONS " "EYE

DISORDERS" "
3 CTO0Z7 AEOUT ouT "LINENDWN' "RECT)  AE"
"RECOVERED/RES]
I 4 CTO0B4 AESER NY :
5 CTO002 AESEY AESEV

B CTOO03 DOMAIN DOMAIN

run

e
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Extension: Multiple studies and multiple domains

Input
dataset(s)

Extension: Multiple
Metadata « domains/datasets

« Studies (libnames)

LIBNAMES = |indexiis]

List of Libnames

DSETLIST = [inaexainy

List of domains/datasets
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Extentsion: Multiple domains/datasets

&DSETLIST.= ae eg vs ...

3let _dscount=1;
5do %until (%gscan(%quotd({sDSETLIST.|,s& dscount.) = %str( ) ):

|%let _dset&_dscount.ﬂ%upcase(%qscan[%quote[&dsetlist.],&_dscount.]]:
3let _dscount=%eval (& _dscount.+l);

send;
e.g.:
& dset1. = ae
& dset2. =eg
& dset3. =vs
etc.
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Extension: Multiple libnames

- %3do _i=1 3to & dscount.-1;

proc_sql noprint]:
dlstlnct(compres $" | |strip (pufflmax(lengthl}best. ) ) )
: engthv separatec
rom sashelp.vcolumnn
where libname in (cquoted list of libnames) and
upcase (memname ) =upcase (“&&_dsets 1..") and lowcase(type)="char"”
group by name;
quit’
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\Bd

16



Reporting and tabulation

Input
dataset(s) Metadata

e
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Xml-Output (in Excel)

ods tagsets.ExcelXP |[File="&_ file."|path="&_outdir."| style=UCBZ;

| ods tagsets.ExcelXP |options (frozen_headers="yes” frozen_ rowheaders="2" row_repeat="1"
absolute column wj = " _fitu] ="1" pages_fitheight="200" orientation="landscape"”
|autofilter="Yes" sheet name="Controlled term. Violations"| fudge_factor="0.5" formulas="no"
autofit_height="Yes" center_wertical="Yes" center_horizontal="Yes" gridlines="Yes");

Iproc report nowd data=chk_alll ;

label

source ="Libname’

ruleid ="Rule ID (0OPEN CDISC)"™ ;
columns source ... ruleid;
run;

ods tagsets.ExcelXP close;

http://support.sas.com/rnd/base/ods/odsmarkup/excelxp help.html
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XML Output

C [ D [ E ] F [ G | H | |
Libname SAS Controllfed Incorrect value Exten- Fulf comment Rule ID Type Severity
Variable term sible? (OPEN
1 ~| CDISC) - - -
2 |C87088 m = (C3 = C37085-041-0 ) CTODD2 Warning  [Medium
Yalue UNKNOWN of variable AESEY not found in codelist AESEY. Key values:
3 |C87088 |AESEVY AESEY UNKNOWN N STUDYID= C87088, USUBJID= C87085-051-0353, AESEQ=6 CTooo2 Warning _ [Medium
Yalue UNKNOWN of variable AESEY not found in codelist AESEY. Key values:
4 |C87088 |AESEY AESEY UNKNOWN N STUDYID= C87088, USUBJID= C87085-051-0435, AESEQ=5 CTooo2 Warning _ [Medium
Yalue UNKNOWN of variable AESEY not found in codelist AESEY. Key values:
5 |C87088 |AESEV AESEY UNKNOWN N STUDYID= C87088, USUBJID= C87085-055-0356, AESEQ=6 CTooo2 Warning _ [Medium
ﬁb—N]\Controlled term. Violations / Controlled term. Overview /
A | B C | _ D | E | F |
Controlled Extens Long description Possible values Value synonyms CT (non-
1 term | iblei, = - v| grouped) -
2 BAESEV No Severity/Intensity Scale for Adverse Events MILD Grade 1; 1 AESEY
3 MODERATE Grade 2; 2 AESEY
4 | SEVERE Grade 3; 3 AESEY

14« » s Controlled term. Violations % Controlled term. Overview /
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\Bd

19




Conclusion

@ Can be used within SAS programs
® ADaM or SDTM
@ Multiple studies can be checked simultaneously

@ Users can control and modify input metadata (sponsor or study
~ specific codelists)

® Scope is addressed via macro parameters
.. All domains of current study

« Specific domains across various studies etc.
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Questions?

uch
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