Evaluating SDTM SUPP Domain For AdaM - Trash Can Or Buried Treasure

Xiaopeng L1, Yi Liu and Chun Feng
Celerion, Lincoln, NE USA

Applied Translational

— I— ' Medicine i
ABSTR ACT 4y IDVAR |[/h IDVARVAL | QNAM |/ QLABEL 4 QvAL |4 QORIG |4 QEVAL suppdm ~ PERIOD ,f 1
: : {iutoma inical Sig. Fla . . . /]|
(=T TR A (S il (— S—— Y L STt L R L R NN e M
Study Data Tabulation Model (SDTM) is commonly expected as industry standard for LBSEQ R HoUR ] Lab File Study Hour o 195 SR T »ﬁi RDOMAIN Lits QNAM L{{;; QLABEL L{{;; QVAL A QORIG |4 QEVAL | e perlo variable is used to e_rlve ac ua_ reatmen | rom reatmen _seq_uence, efine | ||
e : L g . LBSEQ 20  LABDEPT Lab File Lab Department CHEM CRF RS T | CLIENTID ... CRF Randomization Number (001 @ @ @ CRE (CLINICAL RESE.. a baseline for change from baseline analysis, and assist with summarization as a ML
clinical study electronic submissions to the US Food and Drug Administration (FDA). lessq 0T oroer ] LabFile Order Number toweaeRe T o 2 nmmcafHTEcﬂFmemunEr:HFr:umr:HLHESE " int indicator. In ADaM data. APERIOD i issible variable which includ M
SDTM has its own standard regulations on data structure for capturing and categorizing BSEQTTT0 U BERIOD|SwdyPerod USCREEN UCRE 3 [DM SCRID I CRF Soreening Number 18 CRE T CLINICAL RESE 'me polnt Indicator. in ALalVl da'a, 7 IS & permissibie varlable whicn Inciudes ——jiiii | 1 |
variables across all the SDTM parent domains. Analysis Data Model (ADaM), as the FDA LBSEQ 9 PLSIG Pl Assessment Flag CRF INVESTIGATOR & (DM JCUENTID (CRF Rondomization Number (002 et Ot GIMGAL RESE. period information. Although period is a commonly collected variable in CRF or clinic /[ /1|
' ’ ‘lesen q51 T RaNGEFG | Outof Range Flag R [ o 5 DM o PACEWHTE  CRE Race-White VI E A CLINICAL RESE... iod i ' i i i .
recommended analysis submission data model, is generated based on SDTM. Due to the TlEsEQ T gy RECHECK ™ L 5’5"ﬁ'i'i;;"U’f&éi{éaﬂ.liéﬁ"i;ﬁ;i{"|'ﬁ'ﬁi;§é{;£ """"" RECHECK " cr Crmmm— 6 DM .....SCRID . JCBEScreening Mumber 14 R (CLINICAL RESE... source data, period Is not I.nChfded n S.DTI.VI parent C.ioma_lns according to the Curr?nt 1] / |
T _ _ s e e S — S (o el ——— > D CLENTIB CRF Ran -:Iﬂrnlzatmn i ;DDE CRF CLNICAL RESE SDTM structure. When perlod information is not retained in the SDTM SUPP domalns fx [ |
distinctive structure of SDTM data, programmers who generate ADaM compliant data sets JLeseq A SAMPLED | Lab File Sample Number 12156308025 (CRF et e e S Bt i e S ]| |
cees  1es . . : : LBSEQ 20 TESTCODE Lab File Test Code \LE CRF R CRE CLINICAL RESE.. - programmers need to derive actual treatments and baselines by merging the results /// [ ] |
frequently encounter dlffICUItIeS Iocatlng or derIVIng ADaM_OrIented Varlables from SDTM LESEG .............................. ED .......................................... TESTH-"ME .................. |_ bF| ..... T ...... t H -"|_E|_||'.I,1|H+|:H_F ...................................... e g DM SCRID EEHF EH.TF-BEI'III'IQ Number 2 CRE CLINICAL RESE_ | , | ||
. .. e . e . e SO e et b Gt A ot o S A — T A—— TN R Bamdam e e R Elivici BEsE data with the exposure domain (EX). Retaining period in the SDTM data is more effICIQnt .
parent domains. This is often difficult because customized or sponsor-specific analysis LBSEQ 20 TESTUNIT \ =b File Test Unit Joidl CRF DM e JJEHENTID ... [CHF Fandomizotion Number (008 ol e CLINICAL RESE... .
information needed in ADaM data may not be captured or allowed in the SDTM parent i L 1 jom RACEBLCK  CRF Race- Black Or Africa. | BLACKOR AFRICAN AMERICAN CRF CLINICAL RESE . for programmers to generate ADaM domains and TFLs. Code 1 and Code 2 depict an [ | L]
domains Therefore maintaining a" ngeded information in SDTM Supplemental domainS D. I 2 L b D t S t F " v ] bl b f L' 't' V _ bl :i BE ....................................... ;;;EﬁfHTE EEE g:z;:;?l[imber ::JIHITE EEE ..................................... Et::j:g’:‘tgggg example of der|v|ng treatment |nf0rmat|on |n the ADLB doma|n for a crossover Study Code I,-' ;' |
. , Isplay 2. La ata Sets Fu ariables beftore Limiting vVariables DMELIEHTIDEHFF{ ...... L Eé'""%'iiiﬁﬁ ............................................................................................................ é"ﬁﬁl'i ..................................... é"r'fi:i'r'ii'l't':"?["ﬁiféii:"é 1 and Code 2 show two sets of SAS codes, one with and one without retaining the pen 0 d ]
becomes an efﬂClent Solutlon under the SDTM data Structure_ The paper dlscusses :; []|'-..1-H_E.,[:E'l,ﬂj'HTE-EHFH:;E‘TT:;?’[:” ....... u mr-'l,ﬂj'HlTE .................................................................................................... EHF ..................................... |:|_|H||::|_HE5E ," .' | |
the importance of supplemental domains in terms of traceability of data and supports 5 ovn 5 o s aww 1 — 5 am 5 aoms l@ aeva P L e T CiNCA RES variable in the SUPP domain. When comparing the two sets of SAS codes below, keeplnrg P
) ] o ] | | _ - | | perlod In SUPP domaln IS a more effICIGnt and accurate approach It IS not ConSIdered ; | | :| |
for analysis, and illustrates how beneficial SDTM supplemental domains are to ADaM LBsEQ 24 CLNSIGFG  fAutomted Clinical Sig Flag ™ N CRE o I : : L
programmers using real-life clinical data examples. Bseq s T LaeoeeT ) Lab File Lab Department | CHEM  CRE Display 5. CRF Race Information on SDTM ideal to derive data more than once or remove data that is entered only to derive it 'a"er in|
eseq 18 . FPERoD StudyPeriod .} Sereen LCRE the process as it can lead to more errors. o
LBSEQ 2T DG ) PlAssessmentFlag ...k L At S | ] .!?.‘.?:“E?I!Eﬂ@ﬁ......? Part 1 Part 2
LBSEQ . 2M RANGEFG | OutofRangeFlag ~ .E N R s Trait (N=20) (N=37) Overall : C . :
INTRODUCTION (eseq ey ReCHECK [ Lab File Unscheduied Visitindicstor |RECHECK T cRe e - —— e —— - Code 1 (with period information in the SUPP domains) :
LBSEQ 1% JESTNAME A B UMIN R Gender FEmale o L 22%) T 1eE) 12 ( 21%) data null :
Male 15 (.75%) 30 ( 81%) 45 ( 79%) — —>
i i -to-requi set nodupper;
Study_ Dgta Tabulation Model (SDTM) has bec_ome part of the FDA mt_ent to require e e e Trckian/Alacke Tat oo . ) 2 (52 3 ( 5% Pp ) o | |
submission package which demonstrates an interchange standard with specifications Display 3. Lab Data Sets Appropriate Variables after Limiting Black or African American 5 'E'""é’%} 1( 3%) 1 ( 29) call symput("period",left(trim(period)));
of the structure and metadata for clinic data. Besides, SDTM is the source for ADaM or Variabl White 12 Lﬁﬂ:i 33 E 9%:1:: 5% E 9%:1;
analysis data. All clinic-collected data in the ADaM data must be in the SDTM domains. ariabies F . ) ) data adam;
According to the SDTM implementation guide (SDTMIG), there are three types of pre- In addition t . luabl vsi D] d ludi vsi D] . _ _ _ . ] ] set adam;
defined core variables in SDTM parent domains: required, expected, and permissible |11 agdition to preserving vaiuable analysis varlables and exciuding non-analysis variabies BUhmLCItY }mhﬁu i Iatlﬁt- 13’ 'E'"é"é’zi ;ELS E ;:;:: i%“ E SEE;{ 1T upcase(period) in ( "SCREEN' 'SCREENING') then /aperniod = .;
. . . : : in SDTM SUPP domains, there is an increase in programming efficiency and reduction SPALc Of Lablo : : i , , ’ ;e
variables. Other non-standard variables can be included in supplemental (SUPP) domains, _ lexity of i q P . e th Ful Vs ] ] ] else a period = substr(period,1,1) + 0;
if there are any. SUPP domains are intended to capture additional sponsor-specific In complexity of programming. Frogrammer scan quickly selze the Usetul analysis - - Display 6. Race Summary Information in Table 7d0 T = 1 %to & 0d . -
. . . . . o information in a decreased number of variables in SUPP domains as opposed to seeking 0G0 oLO & PerT0d.;
variables or customized analysis variables for ADaM data which do not fit within the SDTM the inf " e Ve dat : taini bl ables in SUPP d : trt0&i.p = trim(left(substr(armcd,&i.+ 0,1)));
parent domain. The records in SUPP domains and parent domains are linked by the same © Information within massive data sets containing untisable variablies in omains. ADVERSE EVENT INFORMATION 0 ' o ’ ’
To prevent unnecessary informationfrom being contained in SUPP domain, the authors hend;

set of keys which is --GRPID in parent domains and identifying variable value (IDVARVAL)
in SUPP domains. SUPP domain records include the identifying variable (IDVAR) which
identifies the related record(s) to the parents domain such as sequence number (--SEQ),

suggest users follow Statistical Analysis Plan (SAP) and discuss the indispensable

_ _ o T _ There are two types of codelist in SDTM CT: extensible codelist and non-extensible codelist.
information within the SUPP domain with the analysis team.

The extensible codelist provides the flexibility to make the SDTM variable information match Code 2 (without period information in the SUPP domains) :

--GRPID, etc, IDVARVAL, the qualifier variable label (QNAM), the qualifier variable the CRF/source data. The non-extensible codelist CT restricts the options of codes for trt0lp = substr(armcd,l,1);
label (QLABEL), data value (QVAL), the origin of the value (QORIG), and the evaluator SC E N AR I O S the variables. For example, a SDTM adverse event (AE) variable AEOUT (Outcome of AE) _, rt0la = substr(armcd,l, 1 )
(QEVAL). Therefore, due to the SDTM standardized data structure and restricted SDTM has a non-extensible codelist which includes: FATAL, NOT RECOVERED/NOTRE SOLVED, crt02p = substr(armcd,Z,1);
Control Terminology (CT), SDTM data provides consistent source information for ADaM RECOVERED/RESOLVED, RECOVERED/RESOLVED WITH SEQUELAE, RECOVERING/ trt0Z2a = substr(armcd,Z,1l);
data. It creates consistent ADaM data across studies which could be beneficial for the UNSCHEDULED OR RECHECK RESOLVING and UNKNOWN. The AE outcome options in CRF (Resolved, Improved, trt03p = substr(armcd,3,1);
downstream tables, figures and listings (TFLs). Dealing with data collected as rechecks, unscheduled, or early termination time points Unchanged, Worse, Fatal, and Unknown [lost to follow-up]) are shown in Display 7. Not all trt03a = substr(armcd,3,1);
can be challenging for programmers generating TFLs. Early termination, recheck, and the outcome options can be accurately mapped into SDTM AE. In this case, keeping CRFAE |
OB J E CT S OF SU PP D OM AI N S ;Jr:fCh-edutlﬁd time p;)g;s_r gl\.;e ::naptped to “I:.stg]HEDgf#!EDIi(tx_x” u-ndeg V|I§|tT \t,ﬁriame outcome in SUPP AE becomes a practical way to support analysis and maintain traceability.
ollowing the curren structure, making them difficult to assign back to the
appropriate visit if necessary to use in analysis. Did subject experience any adverse YES NO CO N C LU S I 0 N
Traceability and analysis support are two primary expectations for capturing source % Fiter and Sort By Query Builder | Dota + Describe  Graph - Analyge « | Export + Sepd To - event(s)? | | | o |
information from the Case Report Form (CRF) and clinical database in SUPP domains. kAt 3 visTHm L@”’r - @ wsuva@p Emc:z 5 - - @ S Li"}—‘ — & VT Adverse Event Description [1- Adverse Event Number (link to Concomitant Medication, SUPP domains are the metaphorical buried treasure. They retain information needed for ADaM
Traceability shows the heritage relationship between the source data sets (SDTM) and 2w | TSCREENNG CSCREENNG _o0ieitmmOsieyy 7 t any) data and TFLs while making collected data traceable. Although SUPP domains increase the
analysis data sets (ADaM). Because of this, traceability provides programmers and ;:; ....................................... ; iEE:EH'HG ........................... 1§EIEE|EH'HG;g}ﬂ“i?ﬁ;g; .............................. 1?21HDLIH5EEEFDHE ...................................... ........................................ : 1 Onset Date & Tume [1[1] DD-MMM-YYYY HHMM size of the SDTM transfer package, they can provide important information to support analysis
reviewers the transparency to understand where and how the information is collected and 289 | TTIBAYSTTTTTUTTTTT RGN 20141-18T 1518054 17 HOURS 30 MINUTES BEFORE TS Resolved Date & Time [11] DD-MMM-YYYY HHMM or improve the traceability of SDTM. It is critical to find the balance between controlling the
retained. Analysis support of SUPP domains allow analysis-related variables from source 2 A B o RueNaeterisiees 1 HOURSRMNUTESBEFORE 17 Frequency e T — size of SUPP domains and keeping enough analysis variables to support the analysis in data.
data to be kept in SUPP domains. These analyses-related variables support downstream 292 :::::::::ﬁ:é:ﬁ%ﬁ:ﬁ:::::::::é::::ﬂ:ﬁE'f?fiffi::::?ﬁi%}ﬁ:ﬁ?ﬁﬁﬁﬁ:?{:@E::E:::::::::::Ei::':ﬁ::::::Hﬁ:@Hﬁ:@:@:ﬁf':ﬁ@fﬁ:E‘Ef@:ﬁﬁ:?:::::::Eﬁ:ﬁ{?ﬁ? Severity/Intensity 1=Mild, 2=Moderate, 3=Severe Based on SDTM IG 3.2, the SUPP domains are critical to the SDTM data. If the future version of
analysis, especially ADaM and TFLs programming. In SUPP domains, a programmer can ;’: .................................. ; ..... E EEEEBEEB; ........ .................................. EEE:EEEE}H:EEEEE .............................. ] ........................................................................................... _______________________________________________ : Serions I=Results i death. 2=Tt is mmmediately life_threatening, 3=Tt SDTM IG can provide more f|ex|b|||ty for the SDTM parent domains, the information for ana|ysis
keep as many source data variables as possible theoretically, but it is not appropriate to 295 |3 UNSCHEDULED 21 RN T dgi4 i isgaay Ty e requires inpatient hospitalization or prolongation of existing may be included in parent domains.
keep all the clinic data in SUPP domains practically. It is important to retain necessary I T T 7 B I divavility o ncapeity. SoReouie i congessal sbaormality
variables in the SDTM SUPP domains for analysis support and traceability purposes, 298 | 22 UNSCHEDULED 22 . RUNN  2014-1i-1eTis2ros oL T 3 or birth defect, 6=Is an important medical event, 7=Not serious
because large SAS transport file size can cause potential storage space issues for the T L 7 RS N — Outcome {=Resolved, 2-Improved 3=Unchanged, +-Worse, s=Fatal REFERENCES
FDA. Additionally, it may be time consuming for FDA reviewers analyzing sizable SUPP 30 | 23 UNSCHEDULED 23 . RUN-N  2014-11-18T17.0247 0 L N : 6=Unknown (lost to follow-up)
SDTM data sets. Action 1=None. 2=Drug discontimied due to A/E. 3=Drug dosage 1. www.cdisc.org/sdtm
One simple approach to help address file size limitations and meet the FDA submission Display 4 Unscheduled and Rechecked Information on SDTM gi]:rzt;};ﬁzﬁimppEd_mtmad_ T therapy - whww.cdisc.org/adam
size requirements is to efficiently reduce the SUPP domain variables and only include _ _ o _ _ Procedure Given. Date & Time ~ 101 (DDMMMYYYY HH-MM)
those needed for downstream analysis use. The result of limiting variables in the SUPP Display 4 shows an example of VISIT information including unscheduled records in SDTM Relationship t Stady Droe | —Defiitcly, 2—Probably. 3-Possibly. 4=Probably oot CO NTACT IN FORM ATION
domain yields a significant decline in data file size. Displays 1-3 show an example of Vital Sign domain. As Illustrated_ in this example, unscheduled 2.1 gn_d unscr_ledul.ed 2.2 are 5=Definitely ot
comparison of file sizes before and after applying limit variables on laboratory (LB) SUPP reChec_kS and unscheduled 2.3 is an unscheduled l_'eco_rd. The decision to either Ir?Ct|Ud.e _ _ _ Your comments and questions are valued and encouraged. Contact the author at:
domain. The size of the LB SUPP data is 18384 KB including all the information from or not include unscheduled, recheck, or early termination records should be specified in Display 7. AE Outcome Information in Blank CRF
Clinical Data Acquisition Standards Harmonization (CDASH). The size drops significantly the SAP. The SAP of the example in Display 4 required the inclusion of recheck records Name: Xiaopeng Li Name: Yi Liu Name: Chun Feng
to 5691 KB after keeping specified analysis-driven variables. Through managing variable and omission of unscheduled records in the analysis. In this case, the recheck information In some studies, we are interested in the AE relationship to individual compounds when Enterprise: Celerion Inc. Enterprise: Celerion Inc. Enterprise: Celerion Inc.
numbers in SUPP domain, it can optimize the data set size and remove unnecessary and must be captured in the SDTM SUPP domain for analysis use (ADaM and TFLs). multiple drugs are co-administered. In the AE parent domain, AEREL is the only variable Address: 621 Rose Street Address: 621 Rose Street Address: 621 Rose Street
unused variables in the data set. for the AE relationship to a study drug. So the AE relationship to the other co-administered City, State ZIP: Lincoln, NE 68502 City, State ZIP: Lincoln, NE 68502 City, State ZIP: Lincoln, NE 68502
CRF RACE INFORMATION drugs can only be kept in SUPP domain (Display 8). Work Phone: 402-437-6260 Work Phone: 402-437-4778 Work Phone: 402-437-4799
_— ] I o . Race is required to be presented in demographic listings and tables. Specified categories  uppae - E-mail: xiaopeng.li@celerion.com E-mail: yi.liu@celerion.com E-mail: chun.feng@celerion.com
Lab SUPP dataset after Limiting Variable ~ 3/28/201511:51 PM  SAS Xport Transport File for races in SDTM terminology include: WHITE, BLACK OR AFRICAN AMERICAN, 5 Flker ared Sont Wiy Ousery Wshier | intn = Dernie = Gioanh =) Ariabyze = || Eguat s Send T ~
b CUPP datacct befare Lt Varable : :'1511 . rrl . - AMERICAN INDIAN OR ALASKA NATIVE, NATIVE HAWAIIAN OR OTHER PACIFIC /A IDVAR |¢ IDVARVAL L{}, QNAM |(,\ QLABEL LQ QVAL L{,\. QORIG |Z,\ QEVAL | | | |
= Fraset DERTE HIMENG TeteltEe e S e e ISLANDER, and ASIAN. However, these race codes do not meet all the analysis needs 1 [mEse@ 1 ACTION  CRFAEActon i CRE T SAS and all other SAS Institute Inc. product or service names are registered trademarks or trademarks of SAS
: : : . : especially if there are multiple races selected for a subject. For example, when a § :Eggg]:?'F-{';'*‘EMi’;:g:gj;emgj{ﬂaﬂEE;IEDCU”ICHLRESE Institute Inc. in the USA and other countries. ® indicates USA registration.
Display 1. Lab Data Sets File Size before and after Limiting Variable multiracial subject is recorded as WHITE and BLACK OR AFRICAN AMERICAN in the CREF, b }fgggg:::::2::::::::::::E:E:Eggifﬁ:::E:g@;ﬁgﬁﬁéﬁgﬁﬁE%%’?ﬁ}%ﬁi:?@:ﬂ%iﬁi#ifEé?:::::éig‘?‘:::::EEEE@:ﬁ@::::g::::::g Other brand and product names are trademarks of their respective companies.
the subject’s race could be mapped to the values of OTHER, or MULTIPLE in the SDTM = :ESED‘I .............................................. MEDF‘EF!Studﬂrdedrzqa:?o:cigermdTHSSIGHED ...................... & 'i:i'fli'l'ﬁ'j;["ﬁiiéﬁ ......
demographic (DM) domain without matching SDTM CT. If the race information (WHITE and 7 |RESEQ ol OUTCOME ~ CRFAEQuicome e 1 S CRE e I |
BLACK OR AFRICAN AMERICAN) collected from the CRF or source data is not kept in the g :Eggg};EE’;?GEEEEF:MWWP ..................................................... ;“ ........................................ Eii ................................... ................................................
SUPPDM domain (Display 5), the race information for the subject would not be available f_:::_f_::_’:f__'::_‘_::::,':_': | ?elétimshi s § CRF__ __ | _
for analysis. Therefore, the DM summary table would lose valuable race information in the :; :EEEE} ______________________________________________ EET'E%%? ______________________ Egiizﬂxms _______________________________________________________ e — EEE _____________________________________ S—
category (Display 6). Additionally, keeping the original race information, not useable in the 13 }%E%Ei?i::::::::::ﬁ::ﬁ::f:::::I:::::::::EZTE-?E%T:::E:Eé?éié:%i:TE%%?@EE{%%@?%::::::::::::::::%}fé::iiI:ﬁ::::?:%ﬁﬁiﬁi{(ﬁ@::f::ﬁfféﬁ!I:@I?é:%é!ﬁﬁ?ﬁ:_

controlled terminology, allows full traceability for SDTM.

Display 8. AE Relatlonshlp to Multlple Co- admlnlstered Drugs in SUPPAE

WWW. Celerion.com



