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shuse Disclaimer

The purpose of this presentation is to share ideas specific to the field
of Statistical Programming for Clinical Trials. The examples and tools
discussed are not part of any commercial product but originate from
personal, self-driven initiatives aimed at contributing to the
community and fostering knowledge exchange. The views and
perspectives expressed in this presentation are solely those of the
presenter and do not necessarily represent the official stance or
opinions of Cytel as an organization.
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e “Automation” — a Naive Depiction

Need to get the
Apple ASAP !
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shuse SAS Utility Macros

proc sql noprint;
select count(distinct usubjid) into:bigN from lb;
quit;

%macro labshift(test=,dsout=);
proc sql;
create table _tmp_ as
select a.usubjid,a.lbtest,a.base,b.lpostbl
from (select usubjid,lbtest,Ibnrind as base from |b
where week=0and Ibtest="&test") as a
left join
(select usubjid,lbnrind as Ipostbl from Ib
where week=2 and Ibtest="&test") as b
on a.usubjid=b.usubjid
order by usubjid;
quit;

%xtab_nsubj(inds=_tmp_,roweqcol=yes,iscolchar=yes,
cols=L N H,rvar=base, cvar=Ipostbl,
bign=&bigN,outds=&dsout);

%mend;

%labshift(test=HEMATOCRIT,dsout=hct_shift);
%labshift(test=HEMOGLOBIN,dsout=hgb_shift);

Analysis Ready Input Data
_tmp Dataset
iz usubjid |/  Ibtest |/  base

i
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shuse - Utility Macros

Memaitrocrit

s ord K < S el R c2 RN Total
1 [0 0 (0.0) 1(10.00 0(0.0) 1 (10.0)
2 | oo, i 2200 IEom s(s0.00
e i T i S— Py T
o P — R B T e

Hemoglobin

s ord £, cl £, cl s c2 K Total
1 |rD 0000 1 ({10.0 1(10.0) 220,00
1 o T P e —
3l oo oo i oo i oo
e T — i i L




shuse - Automate CDISC ADaM ?

Highlights of the Utility = STAG (SDTM To ADaM Generator)

* Tool based ADaM Generation
 The commonly used key ADSL and BDS variables
* Front end UI

« SAS Macros/programs at the Backend
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Rnuso STAG Overview
M< Provide inputs in Ul

SAS Program Files are
generated, Run
Programs in your Editor

O

Add your specific
derivations to the
program

Run the Application —

Click “Generate”

Any Further
modifications
needed?

Run the
code

ADaM
Dataset




p@e STAG Ul Screen BDS Screen 1

b

S5TAG

e e ep |

T ADSL = BDS

Enter the name of the SDTR

Input_1 IInput = I Domain from which ADaM BDS has
- to be created

— Imput e g Enter 'lb" when you need to

. create ADalM ADLB from SDTR LB.
Domain I

SOTM Library Path | I
ADSL Data | I
Output Program I
Locaton T
Cwutput Program I
Mame
1 wunit -
] pos
spec
Addional Param O loc
Opton(s) O
1 method
1 nam vI
Time Reguired? I—Select— vI Time Format I
Baseline
Definiton I_SEIEC':_ 1'I Function
Subset I
Condition
CHG Regu "'I

Reset | Generate Cancel



STAG Ul Screen BDS Screen 2

Adam Type

T AaDsL = BDS

Input_1 Input_2 |

Wisit

Copy SDTM Visits? Yes

NN
mom

[+ Define Missing Value Imputation and EndPaoint Rule

Do you want to define Same Imputaion & End Point Rule for entire data? & yes — Mo, would like to define diff.

rules for diff. subsets

Impute Missing?

| —Select— j | J

End point ?

| —Select— j |
I

=

I [E2

R

Reset | Generate | Cancel

Use these fields to
define how you
want your derived
records - Current
Options available
are LOCF and
BLOCF for missing
value imputations
and Common
Functions for
Derived Endpoint

Records
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D{‘Ege BDS Demo

Derivation of Baseline related variables may need you to focus on Certain Terminologies used in STAG
to understand your study’s Baseline Definition better

Time Reqguired? —Select— j Time Format
— Baseline
Definition ———— = —i==c- g
< Subset GEMERIC
Condition CUSTOM
DERIVED
CHG Required UTHER

Reset Generate Cancel
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p@e BDS Demo ADLB

/4 STUDYID |/ USUBJID |2 LBSEQ |/ LBTESTCD /A LBTEST |\ LBCAT /A LBORRES |/\ LBSTRESC () LBSTRESN |/\ LBSTRESU |/\ LBSPEC |/\  VISIT
CDISCO1 CDISCO1.100008 1:BIL| Bilirubin CHEMISTRY 04 63 6.8: umollL ELOOD SCREEN
coiscot CDISCO1.100008 2 B Bilirubin CHEMISTRY 0.3 51 5.1 umellL BLOCD WEEK 24
CDISCo1 CDISCO1.100008 3 BUN Blood UreaNitro. |CHEMISTRY 26 928 9.28: mmallL ELOOD SCREEN
coiscot CDISCO1.100008 4B Blood UreaMitro. CHEMISTRY 18 643 Y L <Ta ) WEEK 24
CoIscot CDISCD1.100008 / 5GLC O\ Glucose CHEMISTRY 100 55 ( 55 mmoll BLOOD SCREEN
coiscot CDISCO1.100008 \ 6GLC ) Glucose CHEMISTRY &7 43 3 mmallL BLOQD WEEK 24
coiscot CDISCO1.100008 NKUIRD " \ViaminB12  CHEMISTRY 386 270 270 pml “SERUM SCREEN
coiscot CDISCO1.100008 8 VITEY Vitamin B9 CHEMISTRY 558 1264 1264 nmallL BLOCD SCREEN
coiscot CDISCO1.100008 9. HCT Hemtocrit HEMATOLOGY 1362 0% 0.3 ELOOD SCREEN
CDISCO1 CDISCO1.100008 10.HCT Hemtocrit HEMATOLOGY 1329 033 033 BLOOD WEEK 24
coiscot CDISCO1.100008 11:HGB Hemoglobin HEMATOLOGY 120 120 120:glL ELOOD SCREEN
CDISCO1 CDISCO1.100008 12 HGB Hemoglobin HEMATOLOGY 1113 113 13iglL BLOOD WEEK 24
coiscot CDISCO1.100008 13:.LYM Lymphocytes HEMATOLOGY 168 168 168: 10791 ELOOD SCREEN
CDISCo1 CDISCO1.100008 14.LYM Lymphocytes  HEMATOLOGY 134 13 13410791 BLOOD WEEK 24
coiscot CDISCO1.100008 15:0CCELD OccultBlood  URINALYSIS 1+ 1+ . URINE SCREEN
CDISCo1 CDISCO1.100008 16.0CCELD OccultBlood ~ URINALYSIS ~  NEGATIVE NEGATIVE . URINE WEEK 24
coiscot CDISCO1.100008 17:PH tH URINALYSIS 80 8 g URINE SCREEN
CDISCO1 CDISCO1.100008 JETH N H URINALYSIS 80 8 A SHQE WEEK 24
coiscot CDISCO1.100008 13.GLUC Glucose URINALYSIS ~ NEGATIVE NEGATIVE . URIN SCREEN
CDISCo1 CDISCO1.100008 20 GLUC Glucose URINALYSIS ~ TRACE TRACE . URINE WEEK 24
coiscot CDISCO1.100008 21.GLUC Glucose URINALYSIS 10 06 06: mmallL URIN SCREEN
CDISCo1 CDISCO1.100008 GLIC /  Glueose URINALYSIS 30 17 el mmolll _LPME WEEK 24
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p@e BDS Demo ADLB

BT
sTAG ==
e e e

T ADSL = BDS g —
Select "Yes' if want the program to
Input_1 IInput = I derive change from baseline i.e.
- ADak BDS variable 'CHG' . Else
 Imput select 'No’
Domain ILB
SOTM Library Path IT,'XYZ.-I"'.--- Afoldername......

Output Program FXY.Z.{___ Afoldername...... ]

Location

ADSL Data ”{ﬂﬂ--- Afoldername.... o I

Output Program IADLB_tEEt
Mame

Aaddional Param
Opton{s)

Time Reguired? Time Format ItimeE

Function I —Select— i I

Basealine

Definition

Subset I
Condition

CHG Required? |'I’ES _|"'

Reset I Generate I Cancel I
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D\Ege BDS Demo ADLB

libname sdtm dt ";XYZ/.... /foldername......
libnams adam dt "“XYZ/.... /foldername......
®include 'ixyz/ . ffoldername......
%include "IXYZ/.... /foldername......
¥include '[xYZ/... ffoldername......
%include ' IXYZS.... ffoldername......

/*%generic bdslx Macro Call*/
%gﬂneriq_bdhﬂx{sdtmlib=5dtm;ﬁt, domain=LE, add= unit spec m=thod, adsldata=adam dt.adsl, basedef=GENE

f*Avisit Macro call*/

Tavisit(indata=work.bds LB, copy sdtmvis=Yes) ;

ldata bds=s out;
zet bds vis out;

ALY ¢

/*%generic bdsOy Macro Call*/
Fgeneric bdsOy(inds=bds out, =sdtmlik=s

ldata pre bds LB;
set bds Out der recs;

AT ¢
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BDS Demo ADLB

/A USUBJID |/ PARAM () PARAMN |, PARAMCD|2)  AVAL |/h  AVALC ADT ATM ADTM |\ ABLFL|Z) BASE|’. BASEC 1) CHG
COISCO1.100008  Bilirubin (umollL) (BLOOD) 1Bl EE BB 154PR2003 1200 15APRO311:20.}Y BB 8 0
CDISCO1.100008  Bilirubin (umolL) (BLOOD) 1Bl 5151 130CT2003 1155 130CT03:11:55.. 68:68 17
CDISCO1.100008  Blood Uirea Nitrogen {mmollL) (BLOQD) 2.BUN 9281928 154PR2003 11200 154PRO311:20. Y 9281928 0
CDISCO1.100008 - Blood Lirea Nitrogen {mmollL) (BLOOD) 2 BUN 643641 130CT2003 11:55: 130CT031155.. 928198 285
CDISCO1.100008 | Glucose (URINE] (DIPSTICK) 3GLUCT NEGATIVE T54PR2003 11207 15APRO3TT20.Y NEGATIVE

CDISCO1.100008  Glucose (URINE) (DIPSTICK) 3.GLUCY . TRACE 130CT2003 11:55; 130CT03:11:55:. - NEGATIVE .
CDISCO1.100008 : Glucose (mmoliL) (BLOQD) 4:GLUC2 5555 154PR2003 11200 15APRO311:20. Y 5555 0
CDISCO1.100008 : Glucose {mmoliL) (BLOOD) 4.GLUC2 48:48 130CT2003 11:55; 130CT03:11:55:. 5555 07
CDISCO1.100008  Glucose {mmoliL) (URINE) (QUANT) 5.GLUC3 06:06 154PR2003 11200 15APRO311:20.}Y 06:06 0
CDISCO1.100008  Glucose {mmoliL) (URINE) (QUANT) 5.GLUC 17117 130CT2003 1155 130CTO03 1155 06:06 11
CDISCO1. 100008 Hematocrit (BLOOD)] B HCT 036036 154PR2003 11200 15APRO311.20... Y 036036 0
CDISCO1.100008 : Hematocrit (BLOOD) 5 HCT 033.023 130CT2003 1185 130CT03:11:55:. 0303 00
CDISCO1.100008 - Hemoglobin (g/L) (BLOOD) 7 HGB 120120 154PR2003 11200 15APRO311:20Y 120120 0
CDISCO1.100008 - Hemoglobin (L) (BLOOD) 7 HGB 113113 130CT2003 1155 130CT03:11:55:. 120120 7
CDISCO1.100008 : Lymphocytes (10-91L) (BLOOD) g LYM 168168 154PR2003 11200 154PRO311:20. Y 168168 0
CDISCO1.100008 : Lymphocytes (10°91L) (BLOOD) g LYM 1414 130CT2003 11:55; 130CT03:11:55.. 168:168 k!
CDISCO1.100008  Occult Blood (URINE) 3. OCCELD 1+ 154PR2003 1120; 16APRO311:20.:Y N

CDISCO1.100008  Occult Blood (URINE) 3 OCCELD . NEGATIVE 130CT2003 1155 130CT03:11:55:. N .
CDISCO1.100008  Vitamin B12 (pmol/L) (SERUM) 10:VITB12 270: 270 154PR2003 11200 154PRO311:20.Y 270: 270 0
CDISCO1.100008  Vitamin B9 {nmollL) (BLOCD) 11:VITB9 1264:1264 154PR2003 11200 154PRO311:20. Y 1264:1264 0
COISCO1.100008  pH (URINE) 12.PH 2.8 154PR2003 11200 15APRO311:20Y 3.8 0
CDISCO1.100008  pH (URINE) 12 PH 2.8 130CT2003 11:55; 130CT0311:55. 3.8 0




phuse BDS Demo ADLB

@ne Missing Value Imputation and EndPoint Rule >
e —

N
Do you want to define Same Imputaion & End Point Rule for entire data? \r.;_;@ .1 would like to define diff.

rules for diff. subsets
b USUBID 1 PR | ———

COISCO1.200001 HCT i e CREEN -
CoRCHAN KT ) - .

CD|SC01W1 HCT o End point ? I—’Select— v| Function I__q= ot j lEEK 28 ............... T

CD'SC01W1 HCT EndF‘_u:-_irﬁSLlI:-setir@ ']EEK32 - LOCF « é

condition

cocorzot Hee || | SCREEN

Derive EndPt of EEFM
.:x:' .‘ \
records I < Addl Mudiﬁf?l

COSCOZNO0 HGB |
CDISCO] ‘m1 HGB #  Subset Imp Missing Method EndPoint Function Endpt Subset NEEFZS

(CDISCO. 200001 HGB e . o e i AL 2 EEKR
COISCO1200001  HGB NDFONT— AVERAGE 4

A\ 4
. g
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huse Challenges In Automation

¢ Programming Complexity

¢ Preserving core competencies

s Effort estimations and Implementation Costs
¢ Addressing new Job Creation
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Rhuiso Programming Complexity

Use of the SAS Macro Language

Use of Reqgular Expressions in SAS
Nested Queries in proc SQL

System Programming Technigues
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“~—"  Preserving core competencies

» Core competencies / Understanding underlying
concepts

» Cognitive Abilities of Problem Solving/Debug
» Need for thorough Validation

> Sometimes Automated Processes are less flexible
than the Human touch
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Rhuse Preserving core competencies

I C
https://www.codeconvert.ai/sas-code-generator

Ssas Online SAS Code Generator

Generate high quality SAS code with a click of a button

1 The generated code will be displayed here
To use this tool, take the following steps —

1. Describe the code you want to generate here in this box
2. Click Generate

D&

Generate
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Rhuse Preserving core competencies

hitps://www.codeconvert.ai/sas-code-generator -Asked the Al tool to generate a Macro to check log files for errors, warnings

%macro check_log(log_file);

filename mylog n&log file" %if &error_found = 1 %then %dO,

%put ERROR: Errors were found in the log file.;
%end;

data _null_; _ _
infile mylog; %if &warning_found = 1 %then %do;
input; %put WARNING: Warnings were found in the log
if _infile_ contains 'ERROR' then do; Z"e-i _
put 'ERROR found: ' _infile_; voend;
call symputx(‘error_found'’, '1"; _
end: filename mylog clear;%mend

elseif infile_ contains 'WARNING' then do; check_log;%check_log(‘path_to_your_log_file.log’);

put 'WARNING found: ' _infile_;
call symputx(‘warning_found', '1";
end;

run: How a Handcrafted Code for checking log file looks like ?


https://www.codeconvert.ai/sas-code-generator

ZN
Rhuse Effort estimations and Implementation Costs

» Validators/QC Programmers often need to write
code from scratch

» Often at Higher Level, effort is underestimated.
» Initial Implementation costs daunting

» Evaluate implementation costs will be balanced
out by the future savings.
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Rhuse ~ Addressing new Job Creation

» Additional Learning curve — for developers as well
as users.

» Some Jobs may be automated — Job Cut

» Human workers to focus on more complex,
creative, and strategic tasks

» New Job Creation =>design, maintain, and
oversee automated systems
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s 5 Concluding Remarks

“World is changing — adapt, implement and improvise”
Let’s value solutions that increase productivity
But at the Same time

Let's appreciate those solutions in a balanced and responsible way without
diminishing our own cognitive abilities
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