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ABSTRACT

CDISC, FDA and PMDA have corresponding validation rules to check the internal logics, relationships
and data quality of the submitted study data. NMPA (National Medical Products Administration of China)
released the Guideline for Drug Clinical Trial Data Submission (Provisional) on July 20th, 2020, but no
validation rules accompanied. C3C (CDISC China Coordinate Committee) has extracted a series of
verification rules from this guideline for conformance checking. This paper will introduce a SAS macro
solution on how to do conformance checking based on those C3C validation rules for NMPA.

INTRODUCTION

Regulatory agencies have strict conformance rules for submitted study data to speed up the review
process for drug applications. Here is the current conformance rules status for agencies:

Agency SDTM ADaM TCG Notes
CDISC Yes: 1G 3.2, 3.3 Yes: IG | No Universal,
1.1,1.2

CORE (CDISC Open Rules Engine)
(CDISC, 2021)

FDA Yes: Business rules and | No Yes In the long run, follow CDISC
Validation rules

(FDA, 2021)
PMDA Yes: Validation rules No Yes In the long run, follow CDISC
(PMDA, 2019)
NMPA No: C3C made a No No In the long run, follow CDISC

proposal

(NMPA, 2020)

NMPA published the data submission guideline but haven’t published the validation rules yet. Inside the
guidelines there are many rules written in the requirement. C3C studied this guideline and proposed 40
validation rules from it. In the future, NMPA is very likely to publish its own TCG (Technical Conformance
Guide) and may issue the Chinese version of validation rules.

There are many choices for conformance checking software, such as Pinnacle 21 Enterprise
(Commercial) and Community, SAS CST (Clinical Standards Toolkit), MySEND, OpenV(to be published),
Openchecks (in development), CDISC CORE (CDISC Open Rules Engine, in development), and
XML4PHARMA'’s Smart Dataset-XML Viewer. Those tools are good at CDISC, FDA and PMDA validation
rules. For NMPA validation rules, as Chinese characters are in difference encoding (GB2312, UTF-8, or
EUC-CN) other than ASCII, and xpt v8 is acceptable, there are challenges for those tools: many of them
do not support xpt v8, and some of the English validation rules cannot be fluently translated into Chinese.

Above available tools are used to do conformance checking after SDTM datasets are created and
converted to SAS Transport Format (aka xpt datasets). In the daily work of Statistical Programmers, there
is also needs for doing the checking during the creation process of SDTM datasets, to avoid the back-
and-forth conversion between xpt and datasets. SAS macro solution can be used at any stage which
make it super better than others.

On the meantime, SAS support Chinese perfectly, so we think SAS Macro solution is another good
option, plus it supports customization easily if there are additional checking needs aside from standard
conformance rules.



VALIDATION PROCESS

The macro design requirements are listed below after thorough analysis of programming needs:

1) Support the m5 folder structure of sdtm datasets as illustrated below:
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Display 1. Validation Process
2) Support SAS7BDAT datasets during the sdtm creation process.
3) Report display should be similar to available tools to minimize the learning time.

4) Easily extensible by adding additional custom rules.

The NMPA rules are further analyzed and categorized into 5 types:
1) Required files and file format.

2) Datasets related.

3) Variables related.

4) DM (Demographics).

5) Define.xml related.

Those 5 types of rules are listed as below:

Rule ID _Category _De

RD0O002 &M  aHUEHREALH

RDO003 wAEIH BEXFRBAEITEADFDMEIRSE

RDO004 w&i SaEIBmRIRER

RDO005 #SEMH HYEHIETRHERA

RDO006 ZHEHRA HEHEAXESEEmIER

RDO007 3rfsigx  dR3eXMUEECERIASCSE, SRR RERFIES L LHFER—HiERZ-
RDO00T it HBELARERMCHES, BISAS Xport VSHESRIA(VS)

RDO008 rffx/ HiEEEEER NN HERRERIEEER.

Display 2a. Required files and file format



Rule ID  [Category De

RD0O012 HUR&IEFE HIESENBIIRES.

RDO013 HpEtE2in ﬁ%ﬁ?ﬂﬁﬁﬂﬁ?#ﬂﬁ% HANFLIFEAL, BEEERMPNETE
WARRING .

RD0O014 HUEEEM HUBEATNEXAKERBIFT.

RDOO15 HUESEHRE BUBERNEIRE.

RD0016 HUEERE FUBERSREAPI.

RDOO17 #HiRERE HBERSKER/NTEZT40FY.
BIREREREURT, FRERT O SR TH (PR EAREAAT]

RD0O018 HUEERRE f 39%1%%; AHRMHERAREMIES, BHRTH W > 7 <), BSEA%REE
TERF 5.

RD0028 #HuEs#ty BIBEFAHBESIRRE.

Display 2b. Datasets related

Rule ID  [Category [Description
RD0O010 @#MTFE FBEHRLAGS[HATEE].
SR 1 rr i 08 5 FEFL; TERIEH
A= FE TR RE BVFE, FRZENHF, Ry AL TR, TERRDM
RDOO19 ZEEHR  myomumuks.
RD0020 TEEFH TEBRMHRKKEARIIFT.
RDO021 FTEiHp%E TEENHERE.
RD0022 TEiHFH TEHRSREABE.
RD0023 TE#HE TEREKERABE40FH.
FTERSIEMBTIN L, FERT SR INI RN EAR S ARESS.
RD0024 ZTEEir% gg%; TRATEEARSHIES, FFM W >', 7 <), pIS=EARIETE

Display 2c. Variables related

Rule ID [Ca De
RDO026 #2454 FRE5i%E (USUBJID)EA O (dm) BB E R A TE7E -
RDO027 ##E£E# AOZF(dm)EUEEFRE N FiAE(USUBJID)REA—FIER-

Display 2d. DM (Demographics)

RD0025 nHE-FTEKE FHHETENKE, MEEIETEFGEEEERTENEALRESHEIE.
RD0029 FRHiE-TE VISITNUMZZZERS, VISITRI X 7ETE-

RDO030 Tz IS VISIT#ZTEES, VISITNUMEL 24 %7E -

RDO031 FTHIE-BUELEH  [E—VISITNUMFRIAIVISITR 2485 -

RD0032 JriiiE-—HUBEH F—VISITHEAVISITNUME 215 .

RDO033 JTHiiE-HiEE  HUEHEASCE(define xm)hFFIHES, KA EERXEHR.
RDO034 JT#iz-HuEs HipsE A FURIRBCH (define.xml)FI L .

RDO035 JTHE-BUBESZE HIESEFRESHERA H(define.xml)E—H.

RD0O036 JTL#iE-F= HIRREASLHF (define xm)PERFIEE, RYESTERRIIESES.
RD0037 LHE-TEE HIEEPRTE, RABIERANE(define.xml)HhixeA.

RD0038 F#iiE-TEXE FEABSHRHAPLHE(define.xml)E—H.

RD0039 HFE-TEFE FEHFESEIRHEALHF(efine.xml)EZ—3.

RD0O040 FiE-FEKE TEKESIUEHIAXE(define.xml)E—3.

RDO041 FEAIE T EERRER A (define.xml)RiZEEMHRLEF.

Display 2e. Define.xml related
For type 1 to 4, it's very straight forward for developing SAS macros.

For type 5 define.xml related rules validation, we need use SAS to import define.xml file into SAS datasets first and
then do the rules checking.

SAS has an XML Mapper that can do this job. First use XML Mapper to create a map file, as shown below:



1 <%xml version="1.0" encoding="UTF-8"2>
z E<SXLEHEAF version="2.1'>

5 O <NAMESPACES count="3">

4 <N% id='1" prefix="xlink'>http:f/www.w3.ora/1999 /xlink</N3>

5 s id=rgr pref “>http:/fwwr. cdisc.org/nsfodm/vl . 3</NS>

6 <N% id='3" prefix="def'>httn://www.cdisc.ora/ns/def/v2.0</N3>

7 r </MAMESPACES>

5 O <TAELE description="T name="1 >

El E <TAELE-PATH syntax="XPathENR'>/{2}0DM/{2}Study/{2}MetaDataVersion/{2}ItemBroupDef</ TAELE-PATH>

0 = <COLUMN lass="ORDIHAL' name='TtemGroupDef ORDIHAL'>

11 <INCREMENT-PATH beginend="BEGIN' syntax="XPathENR'>/{2}0DM/{2}Study/{2}MetaDataVersion/ {2} </ INCRENENT-PATE>
1z <TYPE>mumeric</ TYPE>

13 <DATATYPE>integer</DATATYPE>

14 F </ COLUMN>

15 H <COLUMN name="TtemGroupDef 0TD'>

16 <PATH syntax="XPathENR'>/{2}0DM/{2}Study/{2}MetabataVersion/{2}ItemGroupDes/E0ID</PATH>

17 <TYPE>character</TYPE>

18 <DATATYPE>string</DATATYPE>

19 <LENGTH>50</LENGTH:

ZE. - </COLUMI>

21 o <COLUMN nawe="Hame" >

2z <PATH syntax="XPathENR'>/{2}0DM/{2}Studv/{2)MetaDataVersion/ {2} TtemGrouplef/cHame< /P LTH>

23 <TYFPExcharacter</TYPE>

24 <DATATYPE»string</DATATYPE>

25 <LENGTH>40</LENGTH>

26 - </ COLUMI>

27 [ <COLUMH nawme="Repeating'>

28 <PATH syntax="XPathENR'>/{2}0DM/{2}Study/{2}MetabataVersion/{2}ItemGroupDef/Repeating</PATH>
23 <TYPE>character</TYPE>

Display 3a. Define.map

Then use below SAS code the read in the define.xml file to SAS datasets:
filename defyxml "D:3NVPA Compliant Yalidationhdefine-demo.xml";
filename defmap "D:3\NVFA Compliant Yalidationhdefine-demo.map™;

libname defxml mlw2 xmlmap=defmap access=READONLY;

data ItemGroupDef;
set defxml.ItemGroupDef;
run;

Display 3b. SAS code to read define.xml

Imported dataset ItemGroupDef looks like below:

¥ YIENTABLE: Tork Itemeroupdef =101 |
TtenGroupDef ORDINAL |  TtenGroupDef OID | Wame | Repeating | IsReferenceDats | SASDatasetName | Description | Purpese | Structure -
1 1 TI6 AE AE Tes Ha AE TS Tabulation  FPMEAESTFREF—FCR
2 2 18.0M o fes Ho o EESaRAS Tabulation & Hid &S EEHISHIAS
3 3 Ie.0M m Ho Ho m ARZE Tabulation  SElE—FDR
[ 4 I6.15 s Yes Ho ns ZitES W Tabulation EPMEHAES T AW ARERE
5 5 I6EX 24 Tes Ha EX =3 Tabulation A ESEERDEIE—F
6 6 I6.LE 1B Tes Ha LE TRERE Tabulation  @fuFidd, DLW, FPE
T T I6MH Mt Tes Ho [ AE Tabulation S EHESFREBH—FITR
& 8 I6.05 (S Tes ¥o ® IESEE Tabulstion  BfuFils SXHN. S04
a 9 TG RELREC RELREC  Vex Ha RELREC 1BEIER Tabulation  EMERBEEF—FICR
10 10 1650 sC Tes Ha sC ETEHHE Tabulation SuFLE &
11 11 I6.SE SE Tes Ho SE FilEnE Tabulation S ES—1H
12 12 I6.SUPPAE SUPPAE  Yes ¥o SUPPAE TERSHHATE  Taudation 1 TEEIIVAL IDVARVALHIONA
13 13 I6.SUPFDM SUPPIM  Yes ¥a SUPPIH ADENAETE Tabulation  G--TFESTIVAR, TIVARVALHIONA
14 14 TG SUFFDS SUPEDS  Yes He SUPFDS EAEAMHRER  Tabdlation  S)EBEFIOVAR, TIVARVALAIONA
15 15 I, SUFPLE SWPELE  Yes Ho SUFFLE IRERTHATE  Touletion  &FBEIIVAR, IDVARVALIIONA
16 16 I6.5% Ed Tes o s¥ ik Tabulation  S—PHilHS I HRIEI—F
17 17 I6.Th T Ho Tes T Gt ks Tabulstion SRS MHERIRE LR
15 18 I6.1E TE Ha Tes TE TR Tabulation  S—PHHTE—RIER
19 18 16.11 T Ho Tes jus HEAEHBFIRE  Tabulation &4 AJEHES FR
20 20 1618 b5 Ha Yes 2 R Tabulation S iHIEHE L
21 21 I6.T¥ ™ Ho Yes ™ ek Tabulation &S A —RILR
72 22 T6.V8 vs Tes Ha Vs EREE Tabulation  EfuFdE, SXFN. S8
4] | b

Display 3c. SAS dataset read from define.xml

VALIDATION ISSUES REPORT

Users are used to the reporting style of summary and detailed findings. The report design follows the
same principle.
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Display 4a. Validation Issues Report, Summary
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Display 4b. Validation Issues Report, Details

ODS EXCEL destination are perfect fit for this reporting style. Two results structured as above summary
and detailed reports come up naturally, as SAS Programmers are so good at PROC REPORT.

Sample SAS code as below. We're pretty sure that readers can develop more fancy macros than ours.



CDS EXCEL file="&G_CHECKROOT\NHPA Validation Issues $sysfunc(date(), yyvmmddlO.).=lsx"
options (COLUMN REPEAT="HEADER" sheet name="Summary" frozen headers='1"):
proc report data=result_summary nowd listc;
column RuleID Cat Desc Sev Msg Count;
define RuleID/fdisplay;
define Cat/display;
define Desc/fdisplay:
8 define Sev/display:
o define Msg/display:
10 define Count/display:
11 compute Sewv;

Wk

-1 ™ tn

12 if sev='ﬂ§4i' then call define(_col_, "style", "style={background=#FF0000}") ;
slse if sev="F515' then call define(_col_, "style", "style={background=#FF9€00}");

14 else if sev='37R' then call define(_col_, "style", "style={background=#FFESD9}");
5 endcompg !
16 run;

18 ods excel options(sheet_name="Details");
proc report data=result details nowd list;
column RuleID Cat Desc Sev Msg MsgDetails CheckedValue;
define RulelID/fdisplay;
define Cat/fdisplay:
define Desc/display:
define Sev/displavy:
define Msg/display;
define MsgDetails/display:
define CheckedValue/fdisplay;
8 compute Sev;

1 M tn

[ T T I Y

if sev='ﬂ§42' then call define(_col_, "style", "style={background=$FF00C00}")

else if 5ev='¥§t%' then call define({_col_, "style", "ztyle={background=$FFoe00}") »

else if 5ev='q¥;i' then call define({_col_, "style", "style={background=#FFESDS}")
endcomg ;

run;
34 ods excel close;

Display 5. Sample SAS code

GUI TOOLS - NMPA COMPLIANT VALIDATOR

To minimize user input, we create a GUI which take the xpt files folder as input, one button be clicked to
generate the validation report. Users also have the freedom to choose which rules to check (default to all
rules). Behind the scene, this GUI app invokes SAS to do the job.
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Display 6. NMPA Compliant Validator

The App passes the xpt files folder selected by user to the validation program, then the path will replace
the {{Folder}} to be assigned to the global macro variable G_CHECKROOT. Run the whole program and
then get the validation issues report shown in previous section.

%let G_CHECKROOT={{Folder}};
/* Initializtion %/

Bchk_initialize (checkroot=&G_CHECEROOT) ;

/% RDOO01 */
#chk_datafile [ileformat (datapath=&G_DRTAPATH, datafiles=&G DATAFILELIST) ;

S+ RDOo0z =/
&chk_required files(ruleid=RD0002, filepath=&G_FILEPATH, filenames=define.xml define.pdf):

/S4 RDO0D03 &/
%chk_required files(ruleid=RD0003, filepath=&G5_FILEPATH, filenames=dm.zxpt):

l55ne SUMmMary

Bchk_summary (checkroot=kG_CHECEROOT) ;

CONCLUSION

In house developed macro solution is very efficient, and there is no learning curve for new users as the
GUI is super easy and the reports format are similar to already available validation tools. The advantage
of macro solution is that company have the full control over the bug fixing and adding additional rules.
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