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ABSTRACT 

Pinnacle 21 validation tool is a well-known OpenCDISC Validator that provides compliance 

checks for the submission package against CDISC conformance rules and regulatory agency 

requirements. Pinnacle 21 validator provides a validation report that contains information 

about the submission package and the details of issues triggered in each dataset. Whether 

the reported issues should be fixed or documented in the Reviewer Guide remains a hot topic 

for sponsors, especially when preparing regulatory submissions. This paper will give an 

overview of the basics of Pinnacle 21 Validation rules, what these rules are, and how we 

programmers can quickly understand and check these rules with the relevant conformance 

rules. Additionally, this paper will discuss appropriate solutions for different types of Pinnacle 

21 reported issues based on my experience and further illustrate with examples. This paper is 

intended to help programmers facilitate the process of data validation and improve the quality 

of submission packages by using Pinnacle 21 validation tool. 

INTRODUCTION 

Study data validation is one of the important steps during the preparation of submission data. 

It helps to ensure the study data is compliant, and to improve the quality of submission data to 

avoid the impact of regulatory review process. Regulatory agencies expect sponsors to 

evaluate the study data before submissions against the data conformance rules, which are 

the standards or the regulator’s requirements. Sponsors should either correct any 

discrepancies between their study data and the conformance rules or detailly explained the 

meaningful discrepancies in the relevant Reviewer Guide. 

As a clinical statistic programmer, you will use Pinnacle 21 validation tools to identify the data 

conformance issues and check the accuracy of programming logic. Pinnacle 21 validation tool 

also helps to ensure your data packages meet regulatory requirements before data 

submission. Even if you put a lot of effort into your study data and the programming codes 

work perfectly, issues still trigger after running the validations. Sometimes these issues are 

triggered by mapping or programming errors that should be solved by our programmer. 

However, sometimes these triggering issues cannot be easily solved by programming 

because they are caused by the design of database or the true data issues. For the triggered 

issue, the first consideration is to solve it, not only redo and update the programming codes to 

fix the errors, but also trace back to the source of raw data and respond to the data 

management (DM) department if necessary. Explaining the reported issues in the Reviewer 

Guide should be the last choice for sponsors. 

This paper will discuss based on Pinnacle 21 Community validation tool. Understanding how 

the validation rules constitute and what each rule checks for is critical to fixing or documenting 

the triggered issues. This paper will cover my experience in using Pinnacle 21 Community 
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and provide resolutions and new perspectives on different types of report issues that help 

improve the quality of study data and the submission package. 

BASIC KNOWLEDGE OF PINNACLE 21 VALIDATION RULES 

Nowadays, Pinnacle 21 Community provides validation engines that enable sponsors to 

ensure their study data complies with three regulatory agencies, which are the Food and Drug 

Administration (FDA), the Japanese Pharmaceutical and Medical Devices Agency (PMDA), 

and the National Medical Products Administration (NMPA). Each validation engine is 

versioned based on the year and month released and a patch number. Pinnacle 21 

recommends sponsors use the latest engine to validate study data in preparation for the 

imminent submission. 

Pinnacle 21 validation rules are mainly composed of different types of conformance rules, 

which are CDISC conformance rules, business and validator rules of regulatory agencies, the 

Technical Conformance Guide, and eCTD Technical Rejection Criteria for Study Data. You 

can check the source of the validation rules by Publisher ID in the Rules tab in the validation 

reports. The Publisher ID is a key that helps us refer back to the related conformance rules 

and clarify what the rule is checking. 

 

Figure 1. Pinnacle 21 Validation Rules and Rules' Details 

Publisher ID can be identified by its prefix. A publisher ID starting with “FDAB” indicates that 

this validation rule comes from FDA business rules, “TCG” stands for FDA Technical 

Conformance Guide, and “eCTD” stands for eCTD (Electronic Common Technical 

Documents) Validation Criteria. The Publisher ID of the CDISC SDTM Conformance rules is 

prefixed with “CG”. Instead, the Publisher ID of the ADaM Validation rules is typically a 

number, which is associated with the Check Number in CDISC ADaM Conformance rules. 
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Figure 2. SDTM and SDTMIG Conformance Rules v2.0 

HOW TO CHECK AND UNDERSTAND THE VALIDATION RULES IN A FAST 

WAY 

The Pinnacle 21 Validation Report will be generated after each completion of the validation 

process and record all triggered issues about study data and relevant documents. You can 

find out what happens in each data set and the total number of observations with those issues 

in the Issue Summary tab. Additionally, the Detail tab documents the specific problems of 

each observation. But the message of issues and the description of the validation rules 

sometimes fail to clarify what exactly is happening in the data set. For example, SD1117 

checks duplicated records for the Findings domain. You might be confused why this issue is 

triggered since the records are all unique under the key variables you provided in define.xml. 

In addition to the message of issues and the descriptions of validation rules, the Publisher ID 

and the source code repository of Pinnacle 21 Community can help you better understand the 

validation rules. The Publisher ID can be used to check the conformance rule files which will 

give you a clearer picture of each check rule. Meanwhile, the source code provides the 

checking logic of Pinnacle 21 Validation Engine that can help to further understand the 

causes of the issue. You can browse the code for each rule by searching its Pinnacle 21 ID. 

The check rule SD1117, as an example, states that the Finding Results should be unique 

within the same Test Short Name and the same Qualifier variables at the same timepoint for 

the same Subject. And referring to the related CDISC conformance rule CG0019, each record 

is unique per sponsor-defined key variables as described in the define.xml. If you confirmed 

that the key variables listed in the define.xml can make records unique but the issue SD1117 

is still triggered, you can search the source code to see whether the key variables are also 

considered by P21C in its validation logic. After checking that the duplicates are not due to 

programming issues (e.g. key variables cannot make records unique) or true data issues, you 

can document this issue in the Reviewer guide and explain the discrepancy between the 

validation engine and your study data. Cross-checking can help you better understand the 

validation rules and how the validator checks the study data. When these issues come up 

again, you can react faster and fix them in an appropriate way. 
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Figure 3. Source Code of Rule SD1117 in P21 Validator Configuration for SDTM-IG 3.3 

The CHANGELOG.txt file in the configuration folder records changes in each validation 

engine. This file tells you which rules have been added or removed and which rules have 

been updated through bug fixes or maintenance. Knowing the changes in the validation 

engine facilitate reading the validation report and finding out the updates in the new report 

that helps you better fix or explain the issues. 

The earlier study data validation begins, the easier the process of preparing for submission 

will be. In addition to being able to detect and solve data issues early, programming errors 

can also be detected and corrected in a timely manner. Starting data validation too late may 

result in some data issues not being resolved, or programmers spending more time re-

running the programs. 

REPORTED ISSUES AND RESOLUTIONS 

Understanding the validation rules and how the validator functions are important steps in 

understanding the P21 Validator Report and solving the reported issues. The issue might be 

caused by dirty raw data, imperfect Electronic Data Capture (EDC) system, ongoing study 

status, validation engine bugs, incorrect mapping process, or programming errors. It is difficult 

for programmers to determine whether the issue can be resolved and whether the issue is 

related to the data that should be notified to the data management department. When the 

issue cannot be solved, programmers should provide detailed, study-specific explanations in 

the Reviewer Guide. 

In this section, I would like to discuss the validation rules and how to determine the 

resolutions based on my experience. And I will choose some common issues as examples to 

explain the resolutions in detail. Regulatory agencies consider that all validation issues are 

important and that it is not appropriate to use the severity messages in the validation report to 

determine whether an issue should be resolved. Therefore, how to choose a proper way to 

treat the issues depends more on the programmers’ experience and what is actually 

happening in the data. In general, the issues triggered in SDTM and ADaM data validations 

should be solved or explained in the Reviewer Guide. Any issues that arise in the validation of 

the define.xml file must all be solved. 

In the validator report generated by P21C, validation rules in the Rules tab are divided into 

eight categories. Rules under each category may have similar properties and resolutions. 

Table 1 introduces the different categories. Based on these eight categories, you can 

distinguish rules in the same category, quickly locate related data issues, and jointly solve the 

related issues to improve efficiency. 
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Category Contents 

Consistency Rules are checking the consistency within or between 

paired variables or cross-domain variables, and also for 

compliance with the conformance rules. 

Cross-reference Rules in this category are used to confirm the value of 

variables is valid across domains. 

Format Rules are used to confirm that the variable value meets 

the required length and that the data or variable is in the 

correct format and does not contain invalid characters. 

Limit Rules in this category are checking whether the variable is 

populated in a valid way. 

The programs of derivation or imputation should be 

checked carefully to avoid this type of issue. 

Metadata Rules are used to check whether the datasets or the 

variables are matched standard models and define.xml 

files. 

Presence Rules are used to check whether the dataset or variable 

exists as required. These issues have strong relationships 

with programming logic, and most of them should be fixed. 

Structure This category checks whether the structure of dataset 

meets the requirements of SDTMIG. 

Terminology Rules check the usage of terminology terms in the study 

data. 

Table 1. Eight Different Categories and Content of Rules in Each Category. 

EXAMPLES OF ISSUES DUE TO IMPERFECT PROGRAMMING LOGIC 

Generally, there are multiple ways to solve the issues, not just one solution. In some cases, 

issues should be addressed by updating the programs rather than explained in the Reviewer 

Guide. But always remember that you should never change or modify the codes to just avoid 

validation issues when you are sure your programming does not violate CDISC standards. 

Example 1 – SD0036: Missing value for --STRESC, when --ORRES is provided 

This issue will be triggered when variable –ORRES (Result or Finding in Original Units) is 

provided but the variable --STRESC (Character Result/Finding in Std Units) is not populated. 

When –ORRES is collected as inequalities and the units are not the standard units, you might 

consider that these results cannot be converted to standard unit results, then set the –

STRESC as null and explain that data collected with characters attached cause the 

conversions to standard units fails. However, the SDTM Implementation Guide states that the 

value with the greater than (>) or less than (<) sign attached should be maintained and the 

numeric part should be converted when populating –STRESC, and –STRESN should be null. 

In these cases, the –STRESC should not be set to null when the original units can be 
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converted to standard units. Please update your programs instead of documenting the 

explanation in the Reviewer Guide. 

 

Figure 4. Examples of --STRESC Conversion in SDTM IG v3.4 

Example 2 – SD1344: Value for --DECOD not found in WHODrug dictionary 

This issue occurs when the value of --DECOD cannot be recognized as a drug name in 

WHODrug. Firstly, you should rule out the following possibilities. You need to confirm that you 

have populated –DECOD with the exact term from the WHODrug dictionary. What’s more, the 

version of WHODrug chosen in the validation engine should be consistent with the one used 

during the mapping process and should be correctly listed in the define.xml. If the problem is 

not one of the above, you may need to consider whether and how the value of –DECOD is 

split. For a drug with many ingredients, the generic name may exceed 200 characters, which 

is the variable length limit in the SAS® V5 export format. SDTMIG states that sponsors can 

split the long string between words. However, if a long generic name is truncated between 

words, the validation engine will not be able to recognize the drug name successfully. In this 

case, the long generic name splitting should be performed after the semicolon to the nearest 

200 characters. Each additional 200 characters of the string should be stored in a record in 

the SUPPQUAL dataset. 

Drug Name Preferred Name Length 

FENGHAN 

GANMAO 

GRANULE 

ANGELICA DAHURICA VAR. FORMOSANA 

ROOT;CINNAMOMUM CASSIA TWIG;CITRUS 

AURANTIUM FRUIT PEEL;EPHEDRA SINICA 

HERB;GLYCYRRHIZA URALENSIS ROOT WITH 

RHIZOME;PERILLA FRUTESCENS VAR. 

CRISPA LEAF;PLATYCODON GRANDIFLORUS 

ROOT;PRUNUS ARMENIACA SEED;PUERARIA 

LOBATA ROOT;SAPOSHNIKOVIA DIVARICATA 

ROOT;ZINGIBER OFFICINALE RHIZOME 

314 

Table 2. Example of Preferred Name which is longer than 200 characters 

USUBJID CMSEQ CMTRT CMDECOD 

ABC-01-

123 

1 FENGHAN 

GANMAO 

GRANULE 

ANGELICA DAHURICA VAR. FORMOSANA 

ROOT;CINNAMOMUM CASSIA TWIG;CITRUS 

AURANTIUM FRUIT PEEL;EPHEDRA SINICA 

HERB;GLYCYRRHIZA URALENSIS ROOT WITH 

RHIZOME;PERILLA FRUTESCENS VAR. CRISPA 

LEAF; 
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Table 3. Example of CM dataset where the Preferred Name using to populate CMDECOD 

is longer than 200 characters. 

USUBJID IDVAR IDVARVAL QNAM QLABEL QVAL 

ABC-01-

123 

CMSEQ 1 CMDECOD1 Standardized 

Medication 

Name 1 

PLATYCODON 

GRANDIFLORUS 

ROOT;PRUNUS 

ARMENIACA 

SEED;PUERARIA 

LOBATA 

ROOT;SAPOSHNI

KOVIA 

DIVARICATA 

ROOT;ZINGIBER 

OFFICINALE 

RHIZOME 

Table 4. Example of SUPPCM dataset saving the additional text of CMDECOD. 

EXAMPLES OF ISSUES THAT ARE DATA ISSUES AND SHOULD NOTIFY DM 

As I mentioned above, some issues are due to true data issues and you should check with 

DM to confirm the source data. In most of the cases I have come across, the source data was 

not entered into the EDC system or was entered with errors. Additionally, the design of EDC 

system also affects the quality of source data. Therefore, it is necessary to run data validation 

prior to database locks or data exactions for important milestones and inform DM of the true 

data issues. 

Example 1 – SD0026: Missing value for --ORRESU, when --ORRES is provided 

This is the most common case that should notify DM when it occurs. There is a large amount 

of results data and the original result units are often missed by mistakes, especially for the 

laboratory test results. This issue can be avoided and should not be left in the dataset. 

Besides that, it might take too much time to check this issue just by running the validation for 

each data exaction. You can include a checking algorithm in the programs as well to help 

check for this data issue so that DM can be notified and help resolve this data issue as early 

as possible. 

Example 2 – SD0021: Missing End Time-Point value 

This is a recurring issue. You may consider informing DM immediately when it occurs. But in 

some cases, missing the end time-point is acceptable, and you should rule out these 

acceptable cases before notifying DM. What’s more, the relative time variables --ENRTPT 

and --ENTPT can also be used precisely to indicate the explicit timing descriptions or 

date/time value. 

For the adverse event, which is the most common case with missing end time-points, only 

when the Outcome of Adverse Event (AEOUT) has the value of “NOT RECOVERED/NOT 

RESOLVED” or “RECOVERING/RESOLVING” or “UNKNOWN” that the AEENDTC can be 

missing. Other outcomes that do not have an end time-point should inform DM and check that 
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the date is indeed not collected. For medical history, concomitant medication or procedures, if 

the “Still Ongoing” question is collected as Yes, missing end time-point is acceptable, and the 

relative time variables –ENRTPT and –ENTPT can be used. Beyond that, the data without an 

end date should be notified to DM. 

EXAMPLES OF ISSUES CAUSED BY P21 CHECKING LOGIC 

Besides programming errors and true data issues, reported validation issues may also be 

caused by P21’s checking logic. Some of these issues are set by P21 for special purposes to 

warn users. Some are due to imperfect checking logic. These issues often cannot be fixed, 

and you can document them in the Reviewer guide. 

Example 1 – SD2237: ACTARM does not equal ARM 

This issue is always triggered when the subject is randomized but not treated, or when the 

subject is in a cross-over study with two treatments and multiple periods, but no treatment is 

given in one or more periods. In the first case, the value of actual treatment arm variables will 

be set to blank, which is required by FDA TCG. And in the second case, sponsors will often 

use “NOTTRT” or other values to represent the “Not Treated” period. The ACTARM value is 

not the same as the ARM value. 

There is a discrepancy between FDA TCG and this check rule. FDA TCG states that the 

ACTARM should be null and ARM should be populated when the subject was randomized in 

the treatment group but not treated. Lately, P21 has clarified that this rule is a warning and is 

not a case of false positives. When this rule is triggered and a warning is also triggered, 

sponsors need to explain the specific situation in the cSDRG (clinical Study Data Reviewer’s 

Guide) that why the subject was neither treated nor received their planned treatment. For a 

submission to FDA, you should better follow the FDA TCG and explain this issue in the 

Reviewer guide. 

EXAMPLES OF INAPPROPRIATE EXPLANATIONS FOR ISSUES 

When the validation issues persist after the database lock and cannot be solved, sponsors 

should document these discrepancies between conformance rules in the Reviewer Guide. 

And it is sponsor’s responsibility to provide appropriate and comprehensive explanations. The 

explanations of discrepancies should be detailed and avoid simply repeating the wording of 

the conformance rules. 

Example 1 – SD0021: Missing End Time-Point value 

After the missing end date has been confirmed by DM, and the relative time variables are not 

suitable for this case, this issue will still appear in the validation report and should be 

explained in the Reviewer Guide. Sponsors might simply provide an explanation stating that 

the end date is unknown. 
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Dataset Pinnacle 

21 Rule ID 

Diagnostic 

Message 

Count Explanation 

CM SD0021 Missing End 

Time-Point 

value 

78 The end date is not collected. 

Table 5. Example of Inappropriate Explanation for SD0021 

This example of explanation fails to provide the reviewers with a clear reason to understand 

the discrepancies between conformance rules. A comprehensive explanation should include 

the details of the record that caused this issue and why this validation rule occurred and 

retained. Sometimes, you may also need to consider the data collection and the design of 

EDC system. In this case, the End Date is not collected as it is unknown and the question 

“Still Ongoing” in CRF is also not collected. A full explanation should be provided. Table 6 

provides a complete explanation example of SD0021 triggered in CM domain. 

Dataset Pinnacle 

21 Rule ID 

Diagnostic 

Message 

Count Explanation 

CM SD0021 Missing End 

Time-Point 

value 

78 The variables CMENDTC and 

CMENRTPT are missing due 

to an unknown end date, and 

the CM is still ongoing but the 

ongoing status was not 

collected. 

Table 6. Example of Complete Explanation for SD0021 

Example 2 – SD1117: Duplicate records 

The issues of duplicate records are also common issues that appear in the validation reports. 

Rule SD1117 reports duplicate records for Findings domain. What’s more, rule SD1201 is 

checking for Events domain and SD1352 is for Interventions domains. These rules, indicated 

by P21, aim to identify multiple observations, events and interventions collected on the same 

subject at the exact same time. Duplicate records can lead to unexpected results during the 

analysis and even confuse data review. 

For this issue, sponsors might provide a simple explanation that the records are not exactly 

duplicated and that this issue is caused by P21 bugs. However, this explanation does nothing 

to clarify what triggers this issue. There are two common situations that can cause this issue. 

The first case is that the records do duplicate due to special reasons, such as the same test 

being taken twice on the same day. The second is that besides the keys used in the P21 

check, other variables also contribute as the key variables of the dataset, which are specified 

in the define.xml file. Therefore, sponsors should provide different interpretations depending 

on the actual situation of the dataset. 



10 

 

Dataset Duplicate Reason Explanation 

PE Records do duplicate and the 

key variables listed in 

define.xml cannot 

differentiate the records 

For ABC-01-001, the PE tests were taken 

twice on Day 29, while only the “If 

abnormal, please describe” answer for 

“Skin” were different. 

MI The records are not 

duplicated because 

MITSTDTL has different 

values. 

Records are unique among the key 

variables listed in the define.xml, which 

takes MITSTDTL into account. 

Table 7. Examples of Complete Explanations for SD1117 

CONCLUSION 

Pinnacle 21 Validation tool provides excellent and efficient conformance checks for the 

submission data. For best practice, it is necessary to understand the check rules that are 

triggered in your study and the resolutions to these reported issues in different situations. This 

paper may give different resolutions or perspectives on validation issues and help you 

improve the quality of your submission packages to support regulatory reviews. 
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