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n The views and opinions expressed in this presentation are those of 
the author(s) and do not necessarily reflect the opinions of PHUSE 
members, respective companies or organizations.

DISCLAIMER AND DISCLOSURES



3© SGS SA 2020 All Rights Reserved

n Data cleaning challenges
n All2One Tool
n Case study

§ Selecting back-end rules
§ Creating new rules
§ Use of help tables

n Automated creation Data Validation Plan
n Future plans
n Conclusion
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Data cleaning challenges

Rules
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Back-end
SDTM 
Clinical

Database

(e)CRF 
systems

External 
vendor data 

Questionnaires

Study 1, Study 2
Early phase , Late phase
Client A, Client B,…

Start all
over again?

DATA CLEANING CHALLENGES

Solution => A2O
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All2One Tool

Rules
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ALL2ONE TOOL

n In-house developed application for data cleaning

n First Release in 2011
n Contains a master cleaning library that can be applied to trials
n Library populated with rules that have been validated 

(controlled validation process, no study validation needed)
n A2O rules will run on the backend SDTM database
n Used by both Clinical Data Manager (CDM) and Clinical Data 

Programmer (CDP)
n CDM is able to select relevant rules for a trial from the library
n CDM is able to create new rules
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CASE STUDY

n New trial

n Use protocol, eCRF/aCRF and DTA’s

n Determine data cleaning needs

n Create data cleaning package
§ Selecting all appropriate back-end library rules
§ Create new study specific rules
§ Update help tables
§ Create manual rules EXPERTISE
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Selecting back-end rules

Rules
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SELECTING BACK-END RULES

n Rules are divided in Checks and Listings

- All output needs to be investigated
- If all data is ok => no output in A2O
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SELECTING BACK-END RULES

n Rules are divided in Checks and Listings

- Always output
- Uses indications to facilitate cleaning
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SELECTING BACK-END RULES
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Client A
Client B
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Rule creation flow

Rules
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New Coding Code 
review Validation Pending

Accepted

Rejected

RULE CREATION FLOW
Ø_S rules = Study-specific rule
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New Coding Code review Validation

RULE CREATION FLOW

n CDM defines new rule
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New Coding Code review Validation

RULE CREATION FLOW

n CDM defines new rule

n CDP programs SQL
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New Coding Code review Validation

RULE CREATION FLOW

n CDM defines new rule

n CDP programs SQL

n Code review by 2nd CDP
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New Coding Code review Validation

RULE CREATION FLOW

n CDM defines new rule

n CDP programs SQL

n Code review by 2nd CDP

n Validated by CDM

Validation for checks:
The SQL code and the pre-defined
discrepancies match.
The SQL code meets the All2One criteria.

Validation for listings:
The SQL code meets the All2One criteria
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RULE CREATION FLOW

Ø_S rules = Study-specific rule

Ø_L rules = Library rule

New Coding Code 
review Validation Pending

Accepted

Rejected

Ø_S rules = Study-specific rule
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RULE CREATION FLOW

n _L rules = Library rules
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RULE CREATION FLOW

n _L rules = Library rules

n _S rules = Study-specific rule
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RULE CREATION FLOW

n _L rules = Library rules

n _S rules = Study-specific rule

n _M rules = Manual rule (exceptional cases)
§ Normally no SAE reconciliation expected in early phase
§ Be prepared (pro-active approach)
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USE OF HELP TABLES

n Help tables
§ For general rules that often vary between studies 
§ Enter/update study specific parameters
§ For different parts/cohorts with different parameters
§ To check on scheduled visits, timepoints
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AUTOMATED CREATION DATA VALIDATION 
PLAN

n DVP (Data validation plan)
§ Contains all selected rules and help tables
§ Reviewed by 2nd CDM 
§ Can be exported and reviewed by client if required
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Past improvements/
Future plans

Rules
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n Past improvements
§ Added change request function
§ Implementation of help tables
§ Merging of different implementation guide libraries
§ Automated checks on rule naming conventions
§ Automatic assignment flow in A2O for new rules

PAST IMPROVEMENTS/FUTURE PLANS

EXPERTISE
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n Past improvements
§ Added change request function
§ Implementation of help tables
§ Merging of different implementation guide libraries
§ Automated checks on rule naming conventions
§ Automatic assignment flow in A2O for new rules

n In progress
§ Option to clean on source or SDTM data
§ Add tags to increase efficiency in proposing rules 

PAST IMPROVEMENTS/FUTURE PLANS

EXPERTISE
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n Future plans
§ Standard queries automatically populated in the eCRF system
§ Keep expanding and streamlining the existing library

PAST IMPROVEMENTS/FUTURE PLANS

EXPERTISE
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Conclusion

Rules
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n Drawbacks
§ Library will never be finished
§ Growing library can result in too much choice in 

rules  -> pitfall for new users
Þ Important to use filter/search options 

(active/inactive rules)
Þ Maintenance is needed 

CONCLUSION

Rules
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n Benefits
§ No need to start from scratch for new studies
§ Immediate release and use of validated library 

rules (clean data one click away)
§ Allows fast set-up (without CDP)
§ Client specific library: next study => easier to 

select rules and consistent data cleaning
§ Allows more standardisation & automatization 
§ Less chance for human errors

CONCLUSION

Rules
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clinicalresearch@sgs.com

EUROPE:      +32 15 27 32 45
AMERICAS:  + 1 877 677 2667

www.sgs.com/cro
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