A Well Design QC Toolkit for Clinical Programming
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Introduction

« A statistical programming team in the pharmaceutical industry follows industry
standards and regulatory guidelines for analysis and reporting to achieve regulatory
compliance and high-quality results.

« Conventionally, every company has a checklist at hand to ensure the programming
work follows the guidelines.

* This paper lists several practical checking items on whether a clinical study
programming team followed these rules.

« Atoolkit macro checking the checklist items can help teams quickly identify the rules
they may have violated and improve their work quality.
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Clinical Programming Workflow

4. Generate tables,
listings, or figures and
conduct validation.

y

3. Generate analysis
datasets and conduct
validation.

2. Co-author
programming tracking
sheet and Table-Listing-
1. Read the Figure request list.
documentation and study

the data.
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Compliance Checking Items

1 | All analysis datasets programs documented in the programming tracking sheet are developed in the
setup program folder.

2 |All TLF programs documented in the programming tracking sheet are developed in the analysis
program folder.

3 | All protocol-specific macro programs documented in the programming tracking sheet are in the macro
folder.

4 | All developed SAS programs should have corresponding outputs, logs, and listings. Every log/listing
associated with the analysis datasets/TLFs should have consistent time stamps.

5 [All TLFs documented in the TLF request list are developed in the output folder.

6 | The validation for analysis datasets and TLFs programs is completed. The validation process executed
has later timestamps than those of develop process.

7 | The date/time stamps of TLF should be after the analysis dataset date/time stamps.

8 |When there is a vertical dependency relationship between analysis datasets, the date/time of analysis

datasets should follow this sequential order. For example, ADSL date/time should be before other ADaM

datasets.
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Quality Control Checking Macro Toolkit and Checking Steps

Steps:

1.

Retrieve analysis dataset and TLF program list from programming tracking sheet. Retrieve
TLF file names from TLF request list.

Retrieve analysis dataset and TLF programs, logs, listings, datasets, TLFs time stamp from
working folder directory

3. Compare the programs with the programming tracking sheet and TLF request list.

Use ODS TAGSETS EXCELXP to print out the checking result
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Quality Control Checking Macro Toolkit and Checking Steps (cont.)

Step 1. Retrieve analysis dataset and TLF program list from programming tracking

sheet. Retrieve TLF file names from TLF request list.

$macro readOprogramtracker (tracker file=,

tracker sheetname=);

PROC IMPORT OUT= WORK.tracker
DATAFILE= "&tracker file"
DBMS=EXCEL REPLACE;
RANGE="¢&tracker sheetname.$a3:az1000";
GETNAMES=YES;

run;
proc sort data=tracker out=tracker pgmsetup nodupkey;
by program name;
where program subfolder='pgmsetup';

run;

g$mend readOprogramtracker;

$readOprogramtracker (tracker file=%str (C:\Study00l\documents\PDVT.xlsx),

tracker sheetname=%str (Plan and Track)) :;

A B C D
Program Name Program |FUN @roup
1 Description Subfolder
2 |adsl Subject-Level Analysis Dataset pgmsetup
3 |adrs Analysis Dataset for Response pgmsetup |adsl
4 adtlinv Analysis Dataset of Target Lesions pgmsefup |adsl
5 |adintdt Interim Dataset of Dates Used for pgmsetup |adsl adrs
b |adite Data for the Time to Event Analyses pgmsetup |adsl adrs adintdt
-
8 |apr0double0waterfallOplot Double Waterfall Plot macrolib
9 |aprOswimOplot Swimmer Plot macrolib
10 aprowaterfallOplot Waterfall Plot macrolib
11 aprOspiderOplot Spider Plot macrolib
12 kmplot Kaplan-Meier Plot pamanal
76
79
3 Instructions Plan and Track | Path || View Users Exceptions Required Activities Validatig
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Quality Control Checking Macro Toolkit and Checking Steps (cont.)

Step 1. Retrieve analysis dataset and TLF program list from programming tracking
sheet. Retrieve TLF file names from TLF request list.

TLF Title "

Output Filename

-

Macro Program Name -7

Call program

CSR

$macro readOargrid (argrid file=,
argrid sheetname=,
argrid selection criteria= );

PROC IMPORT OUT= WORK.argrid
DATAFILE= "&argrid file"
DBMS=EXCEL REPLACE;
RANGE="g&argrid sheetname.$al:az1000";
GETNAMES=YES;

RUN;

proc sort data=argrid out=argrid outtable nodupkey;
by table;
run;

proc sort data=argrid out=argrid pgmanal nodupkey;
by pgmanal;
run;
g$mend readOargrid;

argrid sheetname=%str (TLFs LDS EDS),

Swimmer Plot: Time on Study Treatment and Time to Best Overall
Response Based on Investigator Assessment per irRC
(ASaT Population}

gOswim0Oplot0asat

aprlswimOplot

call0aprlswimOplot

Swimmer Plot: Time on Study Treatment and Time to Best Overall
Response Based on Investigator Assessment per irRC
(ASAT Population )

glswimOplotDasatlcsr

aprlswimOplot

calllaprlswim0Oplot

Swimmer Plot: Time on Study Treatment and Time to Best Overall
Response Based on Investigator Assessment per irRC
(ASaT Population}y

gO0swimOplotDasatOpid

aprOswimOplot

calldaprOswimOplot

Swimmer Plot: Time on Study Treatment and Time to Best Overall
Response Based on Investigater Assessment per irRC
(ASaT Population}

g0swimOplotOasatOcsropid

aprOswimOplot

calldaprOswimOplot

Waterfall Plet of Maximum Percentage Change From Baseline in
Index Lesions Based on Investigator Assessment per irRC
(All Subjects with At Least One Post-baseling Index Lesion}

gOaprOwaterfallOplot

aprOwaterfallOplot

call0aprlwaterfallOplot

Waterfall Plot of Maximum Percentage Change From Baseling in
Index Lesions Based on Investigator Assessment per irRC
(All Subjects with At L east One Post-baseline Index | esion)

glaprOwaterfallOplotOpid

aprwaterfallOplot

callOaprlwaterfallOplot

Spider Plot of Percent Change in Index Lesions From Baseline
Based on Investigator Assessment per irRC
(Al Subjects with At Least One Post-baseline Index Lesion}

g0spiderOplotDasat

aprlspiderOplot

callDapr0spiderOplot

Spider Plot of Percent Change in Index Lesions From Baseline
Based on Investigator Assessment per irRC
(Al Subjects with At Least One Post-baseling Index Lesion}

g0spiderlplotOasatOcsr

aprlspiderOplot

call0apr0spiderOplot

Double Waterfall Plot of Maximum Index Lesion Change by
Injected and Non-Injected Lesions Based on Site Assessment

3 Instructions

Trial Detals | TLFs LDS EDS | TLF Category Definitions | PEM | RWE | HTA | QP2 | css |

Global

$readlargrid (argrid file= %$str(C:\Study00l\documents\TLF List.xlsx),

argrid selection criteria=%str(where csr='Y'

) )
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Quality Control Checking Macro Toolkit and Checking Steps (cont.)

Step 2: Retrieve analysis dataset and TLF programs, logs, listings, datasets, TLFs time
stamp from working folder directory

« SAS Component Language (SCL) Function

o FILENAME .
o DOPEN rc=filename ("filrf", "&studypath.\pgmsetup") ;
did=dopen ("filrf");
o DNUM if did > 0 then do ;
num=dnum (did) ;
o DREAD call symput ('fnum',num) ;
o FOPEN do i=1 to num;
pgmsetup= scan(dread(did,i),1,'.");
O F”VF() fullname="&studypath.\pgmsetup\" || dread(did,i):
if scan(dread(did,i),-1) = 'sas' then do;

rc=filename ("onefile",6 fullname) ;
fid=fopen ("onefile") ;
moddate=input (finfo (fid, 'Last Modified'),datetimel9.);
fidec= felose(fid) :
output:
end;
end;
end;

runr
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Quality Control Checking Macro Toolkit and Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

1 All analysis datasets programs documented in the programming tracking sheet are developed in the setup
program folder.

A B C D E F G

Check 2.1: [PDVT: program name] (program subfolder=pgmsetup) has corresponding SAS codes

1 in the CPI study folder ‘pgmsetup subfolder
2
3 Good: setup files i PDVT can be found i CPL
4
5 |Maybe ok: need manually checking. Setup files in CPI but not in PDVT. This can be a utility sas code
5]
Subfolder 'pgmsetup’ in |Program in CPI

7 pgmsetup - |Plan and Track - |pegmsetup folder - |flag -
8 |adada Yes Yes Good
9 |adae Yes Yes Good
10 |adem Yes Yes Good
11 |adex Yez Yes Good
12 |adexzum Yez Yes Good
13 |adfachrm Yesz Yes Good
14 |adintdt Yes Yes Good
15 |adlesion Yes Yes Good
16 |adpc Yes Yes Good
17 |adr= Yes Yes Good
18 |adsl Yes Yes Good
19 | adtlinwv Yes Wes Good

» check 1 check 2 check 3 check 4 1 check 4 2 a check 4 2 b check 5 ... (+) 1
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Quality Control Checking Macro Toolkit and Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

1 All analysis datasets programs documented in the programming tracking sheet are developed in the setup
program folder.

data check 1;
length flagl flag2 $3. flag $10.;
merge tracker pgmsetup (in=inl rename=(program name=pgmsetup) )
pgmsetup (1n=1in2) ;
by pgmsetup;
if inl=1 then flagl='Yes';
if in2=1 then flag2='Yes';

label flagl="Subfolder 'pgmsetup' in Plan and Track"
flag2='Program in CPI pgmsetup folder';
keep pgmsetup flagl flag2;

run;
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

2

All TLF programs documented in the programming tracking sheet are developed in the analysis program folder.

A B C D E

Check 2: [AR. grid: call program] has 1-1 matching programs in [PDVT: program name] (program subfolder= pgmanal) and
corresponding SAS codes in the CPI study folder \pgmanal subfolder

5 i1 AR zrid and can be found in PDVT and CPI

Maybe ok need manually checling. Call programs in CPI but not in both AR grid PDVT. This can be alegacy sas code

(= R R IR R
[
=]
=]
P

Call Program Imn A&R  |Subfolder 'pgmanal'in  (Program in CPI pgmanal
7 pgmanal - [Grid + |Plan and Track - |folder - |flag -
8 |calllaprlanalysisittelrertical Yes Yes Yes Good
9 |calllapribar(chart Yes Yes Yes Good
10 |callkaprlcm Yes Yes Yes Good
11 |calllapridoublefwaterfalliplot Yes Yes Yes Good
12 |calllaprieffllisting Yes Yes Yes Good
13 |calllaprifactbrmOsumlchg Yes Yes Yes Good
14 |calllapriichOaellisting Yes Yes Yes Good
15 |calllapriich(demogllisting Yes Yes Yes Good
16 |calllaprilinefovertime Yes Yes Yes Good
17 |calllapriomlzummary Yes Yes Yes Good
18 |calllaprispider(plot Yes Yes Yes Good
19 |calllapriizumidruglexposure Yes Yes Yes Good
3 check_1 check 2 check_3 check 4 1 check 4 2 a check 4 2 b check s ... (+ 1
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

2 All TLF programs documented in the programming tracking sheet are developed in the analysis program folder.

data check 2;
length flagl flag2 flag3 $3. flag $10.;
merge argrid pgmanal (in=inl)
tracker pgmanal (in=in2 )
pgmanal (in=in3) ;
by pgmanal;
if inl=1 and in2=1 and in3=1 then flag='Good';
else if inl=0 and in2=0 then flag='Maybe ok';
else flag='Warning';
1if inl=1 then flagl='Yes';
1if in2=1 then flag2='Yes';
1f 1n3=1 then flag3='Yes';
label flagl='Call Program In A&R Grid'
flag2="Subfolder 'pgmanal' in Plan and Track"
flag3='Program in CPI pgmanal folder';

keep pgmanal flagl flag2 flag3 flag;
run;
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

3 All protocol-specific macro programs documented in the programming tracking sheet are in the macro folder.

o B C D E F

Check 2.3: [PDVT: program name] (program subfolder=macrolib) has corresponding SAS codes in the CPI
1 studyv folder 'mcrolib\protocol-macros subfolder
2
3 | Good: macro in PDVT can be found in CPI
4 WamingmacroinPDVTbutnotinCPI
5 |Maybe ok need manually checking. macro in CPI but not in PDVT. This can be alegacy sas code
]

Program in CPI
Subfolder 'macrolib’' in |macrolib\protocol-
7 macro - [Plan and Track - |macros folder - |flag -
8 |aprlanalysisOttefhertical .Yes Yes Good
9 |apribarlchart Yes Yes Good
10 |aprlcm Yes Yes Good
11 |apridoubleldwaterfalllplot Yes Yes Good
12 |aprleffllisting Yes Yes Good
13 |aprifactbrmlsumlchg Yes Yes Good
14 |aprlichlaellisting Yes Yes Good
15 |aprlichldemogllisting Yes Yes Good
16 |aprilinefdovertime Yes Yes Good
17 |aprlomlsummary Yes Yes Good
18 |aprispiderlplot Yes Yes Good
3 check 1 check 2 check 3 check 4 1 check 4 2 3 check 4 2 b check 5 ... (¥) 4
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

3 All protocol-specific macro programs documented in the programming tracking sheet are in the macro folder.

data check 3;
length flagl flag2 $3. flag $10.;
merge tracker macrolib (in=inl )
macrolib (in=in?2) ;
by macro;
if inl=1 and in2=1 then flag='Good' ;
else if inl=1 and in2=0 then flag='Warning';
else if inl=0 and in2=1 then flag='Maybe ok';

if inl=1 then flagl='Yes';
if in2=1 then flag2='Yes';
label flagl="Subfolder 'macrolib' in Plan and Track"

flag2='Program in CPI macrolib\protocol-macros folder';
keep macro flagl flag2 flag;

run;
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

4

All developed SAS programs should have corresponding outputs, logs, and listings. Every log/listing associated

with the analysis datasets/TLFs should have consistent time stamps.

A B C D E F G
1 Check 4.2.a: [PDVT: program name] (program_subfolder=pgmanal) should have corresponding outputs, logs, and listings.)
2 Every log/listing associated with the ontput TLF should have consistent time stamps.
3 Ensure corresponding outputs were created after SAS programs.
4
5 |Good: call and TLF in AF. zrid has comresponding SAS code, TLF, log, and listings in CPL. Every log/listing TLF has consistent time stamps and all are created after SAS code.
6
7
& pgmanal TLF output name - |Log/List file name pgmtir - logtir ~ listtir tbltir ~ [flag
9 | calllaprilanalysisittelvertical elaprittelvertical e ellaprittelrerticaldime 1AMAY020:02:24:41 2AUGH20:12:22:35 25AUGH2:12:22:35 25AUGH2):12:22:35 [ Good
10 |calllaprlanalysisfttelvertical ellaprittelverticallos elapritteldverticaldos 12MAY2020:02:24:41 2AUG220:12:22:37 25AUGH20:12:22:37 25AUG2020:12:22:37 [Good
11 |calldaprianalyvsisfttelvertical slaprittelverticallae3s slaprittedverticallae3s L2MAY2020:02:24:41 25AUG2020:12:22:38 25AUG2020:12:22:38 25AUG2020:12:22:37 [Good
12 |calllapribarlchart glfacbmbarlchartim1? glfacbrm{barlchartml? 06AUGH020:11:53:28 25AUGH20:12:21:50 BAUGH212:21:58 25AUGHN):12:21:5% | Good
13 |calllapribarlchart glfachmibarlchartim? glfacbrmbarlchart0m? 06AUG2020:11:53:28 25AUGH20:12:22:00 23AUG2020:12:21:59 25AUGH20:12:22:00 |Good
14 |calllaprlcm dipricrimed dipricrimed 14TUL2020:14:05:19 2MAUGH20:18:12:16 24AUGHM:18:12:13 MAUGH:18:12:16|Good
15 |calllapridoublelwaterfalllplot  gldoublelwaterfalllplot gldoublelrwaterfalllplot 21JUL2020:10:26:34 25AUGH20:14:54:06 25AUGH20:14:54:05 25AUGH20:14:54:06 |Good
16 | calllaprieffilisting 10aprleffllistinglcf l0aprieffllistinglcf 20JUL2020:03:33:21 25AUGH20:12:22:48 25AUGHMN:12:22:47 25AUGHN:12:22:48 [ Good
17 |calllaprifactbrmsumdchg elfactbrmisumchglmi? elfactbrmsum(chgliml2 2MAUG2020:10:56:01 22AUG2020:12:22:50 23AUG2020:12:22:48 23AUG2020:12:22:50 | Good
18 |calllaprifactbimlszumlchg elfactbrmlzsumlchgim?7 elfactbimlsumichgim? 24AUG2020:10:56:01 25AUG2020:12:22:52 25AUG2M0:12:22:50 25AUG2020:12:22:52 {Good
19 |calllaprlichOaellisting 10aprlichlaellisting 0apriichOaellisting 21TUN2020:18:27:15 MAUG020:18:30:34 MAUG020:18:39:34 i
20 |calllaprlichfdemoglisting llaprlichldemoglisting 0apriichddemogllisting 21TUN2020:18:37:48 MATG220:18:15:42 MATIG22(0:18:15:42 -
21 |calllaprilinefovertme glfactbrmilinefovertime glfactbrmllinefovertime 24AUG2020:15:37:13 2AUG220:12:22:407 25AUG2020:12:22:06 25AUG2020:12:22:07 [{Good
22 | calllaprlomdzsummary elapriomrlsummary elaprliomlsummary 00AUG2020:22:23:43 25AUG220:14:39:10 25AUGHM0:14:39:10 25AUGH:14:39:10 [Good

3 check_1 check_2 check_3 check 4 1 check 4 2 b check 5 ... 1

check 4 2 a
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

4 All developed SAS programs should have corresponding outputs, logs, and listings. Every log/listing associated
with the analysis datasets/TLFs should have consistent time stamps.

data check 4;

if . < logtime < pgmtime then flagb='X";

if . < listtime < pgmtime then flag6='X';

1if . < datatime < pgmtime then flag7='X";

if abs(intck ('minutes',logtime,datatime))>1 then flag8='X";

if abs(intck ('minutes',logtime,listtime))>1 then flag9%9='X";

1f flagl='Yes' and flag2='Yes' and flag3='Yes' and flag4='Yes' and
flagb=' ' and flag6b=' ' and flag7=' ' and flag8=' ' and flag9="' "'

then flag='Good"';

else flag='Warning';
output;

end;
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

5 All TLFs documented in the TLF request list are developed in the output folder.

A B C D E
1 | Check 5.2: [AR Grid: Output Filename] has corresponding rtf files in the CPI study folder \outtable
2
3 Good: output filename in AR zrid can be found in CPI
4 b
5 | Mavbe ok need manually checking. TLF in CPI but not in AR, grid. This can be a leftover output
&
7 table «|TLF in A&R Grid + | TLF in CPI outtable folder - [flag -]
9 |dianbsummaryOlisting Yes f
10 | dlanfsummarylrange Yes Maybe ck
11 |d0baselcharlasat Yes Yes Good
12 |d0dispositionlasat Yes Yes Good
13 | dlinvestigatorlbylsite Yes Yes Good
14 | dOpricrimed Yes Yes Good
15 |elapriomlsummanry Yes Yes Good
16 |elapritedvertcaldime Yes Yes Good
17 |elaprittetverticallos Yes Yes Good
18 |elMactbrmOsumlchglml2 Yes Yes Good
19 |elfactbimbsumbchglm? Yes Yes Good
20 |elsumlt2ridorlasat Yes Yes Good
21 |glapriwaterfalldplot Yes Yes Good
22 |ghdoublelwaterfalliplot Yes Yes Good
23 |ghdoubledwaterfallOploticsr Yes Mavbe ck
24 | glfacbmmibarlchart(mi2 Yes Yes Good
25 |glfachmmObarlchart0m? Yes Yes Good
26 |glfactbrmilinelovertime Yes Yes Good
| 27 clilniigslasatlior Yes Yes Cood
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

5 All TLFs documented in the TLF request list are developed in the output folder.

data check 5;
length flag $10.;
merge argrid outtable(in=inl ) outtlf (in=in2 );
by table;
if inl=1 then flagl='Yes';
if in2=1 then flag2Z2='Yes';
1f flagl='Yes' and flag2='Yes' then flag='Good';
else 1if flagl='Yes' and flag2='"' then flag='Warning';
else flag="'Maybe ok';
label flagl='TLF in A&R Grid'
flag2='TLF in CPI outtable folder';
keep table flagl flag2 flag;
run;
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

6

Validation for analysis datasets and TLFs programs is completed. Validation process executed has later time

stamps than those of develop process.

(%]

= oL W

8
9
10
11
12
13
14
15
16
17
13
19
20
21
22
23
24

25

Check 2.6.1: [PDVT: program name] with [program validation category] filled with number 1.2 has SAS code, log file, listing file, dataset or rtf file in the CPI validate'xxx\dbl-pgm\ folder.
All [1,2] programs should have corresponding outputs, logs, and listings in dbl-pgm folder

C

D E

G

H

In dbl-pgm folder: Every log/listing/output should have consistent time stamps. Ensure corresponding outputs were created after SAS programs.

' folder. Evi

log/1st/output has consistent time stamps and all are created after SAS s.

M

Log time List time Data time

dbl-pgm sas dbl-pgm sas | dbl-pgm sas code dbl-pgm log dbl-pgm listing dbl-pgm rtf| dbl-pgm sas|stamp stamp stamp

code dbl-pgm log |dbl-pgm list |dataset Modified Modified Modified Modified| dataset Modified|before before before
filename ~ |available - |available - |available - |availabl DateTir ~ DateTir ~ DateTir ~ DateTir ~ DateTir ~ |program program - |program flag
bsplus Yes Yes Yes Yes 08TUL2020:18:53:27 08TUL2020:18:53:3: 08TUL2020:18:53:3: 08TUL2020:18:53:3 Good
isplus Yes Yes Yes Yes 08JUL2020:18:58:03 08JUL2020:18:58:06 08TUL2020:18:58:06 08IUL2020:18:58:06 Good
adsl Yes Yes Yes Yes 19AUG2020:09:11:31 19AUG2020:09:14:18 19AUG2020:09:14:18 19AUG2020:00:14:17 Good
adex Yes Yes Yes Yes 14MAY2020:13:55: 19AUG2020:00:45:23 19AUG2020:00:45:23 19AUG2020:09:45:22 Good
adexsum Yes Yes Yes Yes 14MAY2020:14:11:25 19AUG2020:10:01:32 19AUG2020:10:01:32 19AUG2020:10:01:31 Good
adae Yes Yes Yes Yes 14MAY2020:13:51:36 19AUG2020:09:26:21 19AUG2020:09:26:21 19AUG2020:09:26:20 Good
adttae Yes Yes Yes Yes 21JUL2020:16:18:42 19AUG2020:11:07:47 19AUG2020:11:07:47 19AUG2020:11:0747 Good
adcm Yes Yes Yes Yes 19AUG2020:09:35:29 19AUG2020:09:36:09 19AUG2020:09:36:09 19AUG2020:09:36:09 Good
adrs Yes Yes Yes Yes (LAUG2020:11:34:23 19AUG2020:11:44:29 19AUG2020:11:44:29 19AUG2020:11:44:29 Good
adtlinv Yes Yes Yes Yes 14MAY2020:17:04:12 0AUG2020:08:10:40 WAUG2020:08:10:40 20AUG2020:08:10:39 Good
adintdt Yes Yes Yes Yes 03AUG2020:22:44:51 19AUG2020:12:18:46 19AUG2020:12:18:46 19AUG2020:12:18:45 Good
adtte Yes Yes Yes Yes 12JUL2020:23:34:10 20AUG2020:03:58:11 20AUG2020:03:58:11 20AUG2020:03:58:11 Good
adfacbrm Yes Yes Yes Yes 20AUG2020:07:58:54 20AUG2020:08:01:07 20AUG2020:08:01:07 20AUG2020:08:01:06 Good
adlesion Yes Yes Yes Yes NAUG2020:12:09:31 21AUG2020:12:11:00 21AUG2020:12:11:00 21AUG2020:12:10:59 Good
adada Yes Yes Yes Yes 19AUG2020:11:26:23 19AUG2020:11:27:08 19AUG2020:11:27:08 19AUG2020:11:27:08 Good
adpe Yes Yes Yes Yes 19AUG2020:11:23:30 19AUG2020:11:23:37 19AUG2020:11:23:37 19AUG2020:11:23:37 Good
apridoublelwaterfa
liplot Yes Yes Yes Yes 21JUL2020:14:55:49 24AUG2020:11:05:44 24AUG2020:11:05:44 24AUG2020:11:05:44 Good
4 ... | check2 check_3 check 4.1 check 4 2_a check 4 2 b check 5 check 6. 1.a check 7
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)
Step 3: Compare the programs with the programming tracking sheet and TLF request list

6 Validation for analysis datasets and TLFs programs is completed. Validation process executed has later time
stamps than those of develop process.

data check 6 dev;
merge
file
dev _pgm (keep=sas moddate)
dev _out (keep=log 1lst rtf sas7bdat logtime lsttime datatime rtftime);

data check 6 dbl;
merge
file
dbl pgm (keep=sas moddate)
dbl out (keep=log lst rtf sas7bdat logtime lsttime datatime rtftime);
proc sqgl;
create table check 6 as
select a.file, a.logtime as devlogtime, b.logtime as dbllogtime,
'Warning' as flag
from check 6 dev as a, check 6 val as b
where a.file = b.file and a.logtime > b.logtime;
quit;
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

7 The date/time stamps of TLF should be after analysis dataset date/time stamps.

A B C D E F G H
Check 3.1: CPI study folder \outtable subfolder rif tables time stamp are after \dataanalvsis subfolder analvsis

1 dataset time stamp
2
i Waming: TLF created before Iptda analysis dataset. Needmanualcheck.
4
Analysis Dataset
Modified
5 table - - modda -~ |Analysis Dataset - DateTir - |flag
6 |gllmioslasatlgr 21JUL2020:15:22:43 | adfacbim 06AUG2020:09:55:45
7 | gllmipfslasarlgr 21JUL2020:15:22:42 | adfachim 06AUG2020:09:55:45
8 |glspiderlplotlasat 21JUL2020:15:22:55 | adfachim 0eAUG2020:09:55:45
8 | glhspiderlplotlasatlcsr 21JUL2020:15:22:56| adfacbim GeAUG2020:09:55:45

21TUL2020:15:22:48 |adfachrm RAUG2020:09:55:45
21TUL2020:15:22:46 |adfachrm 0RAUG2020:09:55:45
21TUL2020:15:20:30 |adfachrm 0RAUG2020:09:55:45
21TUL2020:15:20:40 |adfachrm 0RAUG2020:09:55:45
21TUL2020:15:20:18 |adfachrm 0RAUG2020:09:55:45
21TUL2020:15:20:24 |adfachrm 0RAUG2020:09:55:45
21TUL2020:15:20:43 |adfachrm 0RAUG2020:09:55:45
21TUL2020:15:22:26 | adfachrm 0RAUG2020:09:55:45
21TUL2020:15:22:22 | adfachrm 0RAUG2020:09:55:45
21TUL2020:15:22:23 |adfachrm 0RAUG2020:09:55:45

10 |glswimlplotlasat

11 |glswimlOplotlasatlesr
12 |dlanfsummaryrange
13 |d0baselcharlasat

14 |dldispositionlasat
15 |dlinvestigatorlbydsite
16 | d0priorimed

17 |elaprlonlsummary
18 |elaprittelrerticallime
19 |elaprittelverticallos

I EEEEHEEEE
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Quality Control Checking Macro Toolkitand Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

7 The date/time stamps of TLF should be after analysis dataset date/time stamps.

proc

quit;

sql;

create table check 7 as

select table, tlf, a.moddate format=datetimel9. , dataanalysis,
b.moddate as lastadam, 'Warning' as flag

from outtlf a, lastadam Db

where a.moddate < b.moddate;
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Quality Control Checking Macro Toolkit and Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

8 When there is a vertical dependency relationship between analysis datasets, the date/time of analysis datasets
should follow this sequential order. For example, ADSL date/time should be before other ADaM datasets.

A B C D E F G H
1 Check 3.2: [Prog Tracking Sheet] __program_name has run group value for the setup programs.
2 The setup programs in the CPI have been run in the right order (e.g. ADSL before other ADaM datasets).
3
 Waming: \iptda timestamp is not following [PDVT: Run Group]. Needmanualcheck
5
Modified Datetime Modified Datetime -
& last - |next run group - l: ~ run group - ne - Iz ~ ne - (flag
7 |adsl adlesion 1 2 08 APR2020:16:33:44 08APR2020:15:47:55
8 |adsl adtliny 1 2 08 APR2020:16:33:44 08APR2020:15:47:47
g |adsl adtte 1 4 08 APR2020:16:33:44 08APR2020:15:47:39
10 |adsl adintdt 1 3 08 APR2020:16:33:44 08APR2020:15:47:32
11 |adsl adrs 1 2 08 APR2020:16:33:44 (8APR2020:1547:23
12 |adsl adexsum 1 3 08 APR2020:16:33:44 08APR2020:15:47:21
13 |adsl adex 1 2 08 APR2020:16:33:44 08APR2020:15:47:18
14 |adsl adttae 1 3 08 APR2020:16:33:44 08APR2020:15:47:15
15 |adsl adae 1 2 08 APR2020:16:33:44 08APR2020:1547:
16 |adlesion adtte 2 4 08APR2020:15:47:55 (8APR2020:15:47:30
17 |adlesion adintdt 2 3 08APR2020:15:47:55 08APR2020:15:47:32
18 |adlesion adexsum 2 3 08APR2020:15:47:55 08APR2020:15:47:21
19 |adlesion adttae 2 3 08APR2020:15:47:55 08APR2020:15:47:15
20 |adtlinv adtte 2 4 08 APR2020:15:47:47 08APR2020:15:47:39
21 |adtlinv adintdt 2 3 08 APR2020:15:47:47 08APR2020:15:47:32
22 |adtlinv adexsum 2 3 08APR2020:15:47:47 08APR2020:15:47:21
23 |adtlinv adttae 2 3 08APR2020:15:47:47 08APR2020:15:47:15
24 |adrs adexsum 2 3 08APR2020:15:47:23 08APR2020:15:47:21
25 |adrs adttae 2 3 08APR2020:15:47:23 08APR2020:15:47:15
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Quality Control Checking Macro Toolkit and Checking Steps (cont.)

Step 3: Compare the programs with the programming tracking sheet and TLF request list

8 When there is a vertical dependency relationship between analysis datasets, the date/time of analysis datasets
should follow this sequential order. For example, ADSL date/time should be before other ADaM datasets.

proc sqgl;
create table check 8 as
select run group, moddate format=datetimel9., dataanalysis
from tracker pgmsetup a, dataanalysis b
where a.program name = b.dataanalysis and a.run group ne ''

quit;

proc sqgl;
create table check 8 as
select a.dataanalysis as dataanalysis, b.dataanalysis as pre,
a.run_group as pre required list label='pre-required list',
a.moddate as moddate label='Data Datetime’',
b.moddate as moddate pre label='Pre-Data Datetime',
'Warning' as flag, findw(a.run group,b.dataanalysis) as ind
from check 8 a, check 8 b
where a.dataanalysis ne b.dataanalysis and
findw (a.run_group, trim(left (b.dataanalysis)))>0 and
a.moddate < b.moddate

quit;

INVENTING
FOR LIFE



Quality Control Checking Macro Toolkit and Checking Steps (cont.)
Step 4: Use ODS TAGSETS EXCELXP to print out checking result

ods all close;
ods tagsets.excelxp path="goutputpath\" file="&outfilename"
style=Printer
options (autofit height='yes'

pages fitwidth="'1l"

fittopage="'yes'

autofilter='all'’

embedded titles="yes"

autofit height='yes');

%1if &check 1=Y Sthen %do;

titlel; title2; title3; titled; titleb; titleb; title7;
ods tagsets.excelxp

options (sheet name = "check 1"

frozen headers="7"
absolute column width='15");

proc print data=check 1 noobs label;

var pgmsetup flagl flag2 flag

/ style={background=Sflagcolor.} ;

run;
$end;

ods tagsets.excelxp close;
ods listing;
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Compliance Checking Score Card

A B C D E F G H I
mk9999-P001 mk9999-P002 mk9999-P003 mk9999-P004
: . . Check Check Check Check
Major Compliance Checking Items Box Score Box Score o Score Box Score

All analysis datasets programs documented in the

programming tracking sheet are developed in the Yes 1 Yes 1 Yes 1 Yes 1
setup program folder.

All TLF programs documented in the

programming tracking sheet are developed in Yes 1 Yes 1 No (1] Yes 1
the analysis program folder.

All protocol specific macro programs documented

in the programming tracking sheet are in the Yes 1 Yes 1 Yes 1 Yes 1
macro folder.

All developed SAS programs should have

corresponding outputs, logs, and listings. Every

log/listing associated with the analysis Yes 1 Yes 1 Yes 1 Yes 1
datasets/TLFs should have consistent time
stamps.

All TLFs documented in the TLF reguest list are
developed in the output folder.

Validation for analysis datasets and TLFs
programs is completed. Validation process
executed has later time stamps than those of
develop process.

The date/time stamps of TLF should be after
analysis dataset date/time stamps.

Yes (0] Yes 1 Yes 1 Yes 1

Yes 1 Yes 1 MNo (0] MNo 0

No (0] Yes 1 Yes 1 Yes 1

When there is a vertical dependency relationship

between analysis datasets, the date/time of

analysis datasets should follow this sequential No (o] Yes 1 Yes 1 Yes 1
order. For example, ADSL date/time should be

before other ADaM datasets.

Total Score 62.5% 100.0% 75.0% 87.5%
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Conclusion

« The macro toolkit conducts the quality control process and checks whether
a clinical study programming team following guidelines for analysis and
reporting.

o The macro toolkit is a demo work for the quality control process.

o Reference: PHUSE US 2020 conference paper, “How to Build
Compliance Mindset into A Team Habit”.

* Who use this macro toolkit

o Trial programmers do self-checking to ensure the compliance and
quality.

o The project leads or compliance SME can also conduct regular
checking.
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