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Clinical Data 
Management (CDM) 
Can Make or Break 
a Study’s Success
From protocol design to study close-out and beyond, 
CDM plays an important role in clinical trials.
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High-quality clinical data management (CDM) is 
crucial for successful regulatory submissions and 
study credibility.
CDM helps maintain data integrity throughout the duration of a clinical 
research study so that the safety and efficacy findings for a new product can 
be trusted to be accurate. With the increasing amount of data being collected 
from many different sources, CDM by expert data managers is crucial.

Through a multi-step process, CDM ensures that the study’s dataset is 
accurate, complete, secure, reliable, in compliance with regulatory standards, 
and ready for statistical analysis and submission. These steps involve 
collecting, cleaning, managing and storing the participant data in a way that:

• Minimizes errors and the amount of missing data

• Provides accurate data in a format suitable for statistical analysis

• Meets the protocol-specified parameters

• Complies with the protocol requirements

Example: The application for 
FINTEPLA®, by Zogenix, was due to 
an incomplete version of the clinical 
dataset the first time and missing 
key information from the datasets 
the second time.

publications have been 
retracted since 2012 due 
to concerns about data.

Poor CDM can result 
in negative regulatory 
decisions and delay 
market launch of new 
products.

2800+
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• Support for the creation of a data 
management plan (DMP)

• Paper or electronic case report form 
(CRF/eCRF) design

• CRF/eCRF annotation

• eCRF completion guidelines

To achieve this, CDM encompasses the following activities:

• Database design and programming

• Establishing data standards

• Data entry / integration

• Data review and validation

• Discrepancy management

• Medical coding

• Data extraction

• Submission-ready eCasebook generation

• Database lock

• Vendor data reconciliation
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CDM guidelines and standards provide systematic 
methods to be used across types of data and 
therapeutic areas.
Using CDM guidelines and standards increases regulatory agencies’ 
confidence in the data and therefore the study conclusions, and some 
standards are required for regulatory submissions. However, these 
guidelines and standards are not prioritized by all companies, risking 
approval and market launch of their assets and products.

Important guidelines and standards include the following:

• Society for Clinical Data Management (SCDM)  
Good Clinical Data Management Practices (GCDMP®)

• International Conference on Harmonisation (ICH)  
Good Clinical Practice (GCP) E6(R2)

• Code of Federal Regulations (CFR), 21 CFR Part 11

• Clinical Data Interchange Standards Consortium (CDISC) standards

An average of only

of CDM training and 
development are 
provided annually per 
person.

of surveyed sites 
reported having a data 
management plan (DMP) 
in place.

Only 50%

12 hours

www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0037-1621702.pdf

https://www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0037-1621702.pdf
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Society for Clinical Data Management (SCDM)  
Good Clinical Data Management Practices 
(GCDMP®)

• “Provides a reference to clinical data managers 
in their implementation of high-quality CDM 
processes and is used as guidance for clinical 
data managers when preparing for CDM training 
and education”

• States that all clinical studies should have a 
DMP that “provides a road map of how to handle 
data under any foreseeable circumstances 
and establishes processes for how to deal 
with unforeseen issues”; this ensures that all 
the required activities are listed with timelines, 
frequencies, responsibilities, and mechanisms to 
collect, product, store, and preserve data

Society for Clinical Data Management (SCDM)  
Good Clinical Data Management Practices (GCDMP®)

International Conference on Harmonisation (ICH)  
Good Clinical Practice (GCP) E6(R2)

Code of Federal Regulations (CFR), 21 CFR Part 11

Clinical Data Interchange Standards Consortium (CDISC) 
standards

https://scdm.org/gcdmp/
https://scdm.org/gcdmp/
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International Conference on Harmonisation (ICH)  
Good Clinical Practice (GCP) E6(R2)

• Assures the public that the rights, safety, and 
well-being of participants are protected and the 
clinical trial data are credible and legible

• States that “all clinical trial information should 
be recorded, handled, and stored in a way that 
allows its accurate reporting, interpretation, and 
verification”

• States that “data collected in a clinical trial must 
be maintained for a period of two years, following 
either the last regulatory submission or a decision 
to discontinue the development of a compound, 
biologic, or medical device”

Society for Clinical Data Management (SCDM)  
Good Clinical Data Management Practices (GCDMP®)

International Conference on Harmonisation (ICH)  
Good Clinical Practice (GCP) E6(R2)

Code of Federal Regulations (CFR), 21 CFR Part 11

Clinical Data Interchange Standards Consortium (CDISC) 
standards

https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf
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Code of Federal Regulations (CFR), 21 CFR Part 11

• Applies to clinical records that are part of 
an electronic submission, outlining specific 
requirements with respect to authentication and 
auditing of electronic records

• Outlines requirements for a validated systems to 
ensure accuracy, reliability, and consistency of 
data; a comprehensive archiving strategy; and use 
of secure, computer-generated, time-stamped 
audit trails of actions that create, modify, or delete 
electronic records

Society for Clinical Data Management (SCDM)  
Good Clinical Data Management Practices (GCDMP®)

International Conference on Harmonisation (ICH)  
Good Clinical Practice (GCP) E6(R2)

Code of Federal Regulations (CFR), 21 CFR Part 11

Clinical Data Interchange Standards Consortium (CDISC) 
standards

https://www.fda.gov/media/75414/download
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Clinical Data Interchange Standards Consortium 
(CDISC) standards

• Supports the acquisition, exchange, submission, 
and archival of clinical research data and 
metadata

• Provides complete traceability, higher data quality, 
facilitated data sharing, increased predictability, 
and more

• FDA-required CDISC standards: Controlled 
Terminology, SEND, SDTM, ADaM,  
and Define-XML

• Required by the Japan PMDA and recommended 
by the China NMPA

Society for Clinical Data Management (SCDM)  
Good Clinical Data Management Practices (GCDMP®)

International Conference on Harmonisation (ICH)  
Good Clinical Practice (GCP) E6(R2)

Code of Federal Regulations (CFR), 21 CFR Part 11

Clinical Data Interchange Standards Consortium (CDISC) 
standards

https://www.cdisc.org/standards
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Despite the existence of 
standards, ad hoc methods 
are being used to ensure 
data quality, highlighting 
the need to involve CDM 
experts in clinical trial 
planning and conduct. 

www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0037-1621702.pdf

https://www.thieme-connect.com/products/ejournals/pdf/10.1055/s-0037-1621702.pdf
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CDM is more than just creating a database.
The optimal end result of CDM is a study database that is 
accurate, secure, reliable, valid, and ready for analysis — to 
achieve scientific integrity to accurately test the proposed 
hypotheses and to meet regulatory requirements. Missing data 
and questionable findings can delay approval, require additional 
data collection or statistical analysis, and even rejection of 
applications.

Therefore, the data management strategy should be considered 
from the beginning of the study and built into the study protocol, 
and a robust DMP should be developed and followed throughout 
the study.

Planning

Data cleaning, transformation, 
and finalization

Data storage

Data management can be divided into 
three overarching considerations:
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CDM should begin during the planning stage,  
before the first participant is enrolled.
Waiting until after the study starts to put together a data management 
strategy can compromise data quality. Trying to address data quality issues 
near the end of the study can result in data that must be excluded from the 
final analysis and submission, reducing the usable sample size and statistical 
power.Include the CDM team in protocol development and review.

Therefore, there are several CDM-related actions that should be performed 
while planning the study, which we’ll go into further on the following pages:

1 Include the CDM team in protocol development and review.

2 Design and annotate the CRF/eCRF.

3 Develop and document a DMP based on the protocol and CRF/eCRF.

4 Develop and document a database validation plan (DVP).

5 Design a compliant, secure database.

PLANNING
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Design and annotate the CRF/eCRF.

• Translate the protocol-specific 
data to be collected into the  
CRF/eCRF.

• Design an effective CRF/eCRF that 
results in an objective, streamlined 
data collection process.

• Develop CRF/eCRF completion 
guidelines.

• Code the variables according to 
industry standards and guidelines 
as well as sponsor-specific 
terminology.

Develop and document a DMP based on 
the protocol and CRF/eCRF.

• Describe the database design, data entry 
and data tracking guidelines, CRF tracking 
procedures, medical coding, quality 
control measures, data reconciliation 
guidelines (including SAEs and laboratory 
data), discrepancy management, data 
transfer/extraction processes, trial master 
file (TMF) maintenance, data storage and 
privacy, and database locking guidelines.

• Disseminate and provide education to 
all the many people who will be handling 
data throughout the study.

• Ensure a standardized, consistent 
approach to CDM activities.

Include the CDM team in protocol 
development and review.

• Evaluate the data items to be collected 
and their frequency with respect to the 
visit schedule.

• Ensure that the key parameters for 
design and forms are incorporated in 
the protocol.

• Work with statisticians to capture and 
report the data needed to evaluate 
effective dosing in early-phase 
studies.

1 2 3
PLANNING
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Design a compliant, secure database.

• Provide role-based access only to 
individuals working on the study.

• Define the study details such 
as objectives, intervals, visits, 
investigators, sites, and participants.

• Implement the edit checks and 
calculations defined in the DVP.

• Design and test the CRF/eCRF layouts 
for data entry.

• Store documents in a secure folder.

Develop and document a database 
validation plan (DVP).

• List and define all edit checks to be 
performed.

• List and define all calculations for 
derived variables.

• List and define all dynamics to enable 
or disable the visits, forms, and fields.

• List and define all of the available 
codelist.

4 5
PLANNING
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Clean, standardized data are powerful data.
Maintaining a clean, standardized database throughout 
the study minimizes the time spent doing these activities 
at the end of the study and ensures that data issues can 
be addressed in near real time — maximizing the usable 
data and statistical power. For example, data cleaning 
activities can identify incomplete, invalid, or inconsistent 
data and can reduce the amount of monitoring that is 
required. Medical coding achieves consistent data, avoids 
unnecessary duplication, and maintains uniformity across 
investigators and sites.

Conducting the following CDM activities throughout the  
trial help produce a clean, analyzable dataset at the end  
of the study:

1 Track and maintain the CRF/eCRF.

2 Manage and resolve discrepancies and queries.

3 Perform medical coding using appropriate medical 
dictionaries, such as the Medical Dictionary for Regulatory 
Activities (MedDRA) and World Health Organization–Drug 
Dictionary Enhanced (WHO-DDE).

4 Transform the data into the format required for analysis.

5 Lock the database after all data management activities  
are completed.

DATA CLEANING, TRANSFORMATION, AND FINALIZATION
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Lock the database after all data 
management activities are completed.

• Perform a quality check and quality 
assurance steps.

• Run the final validation.

• Once all discrepancies are resolved, 
finalize the SAS datasets in 
consultation with the statistician.

• Lock the database and extract clean 
data for statistical analysis.

• If the database is unlocked for any 
reason, document the reason and 
maintain the audit trail.

Track and maintain the CRF/eCRF.

Manage and resolve discrepancies 
and queries.

• Review discrepancies and assess all 
possible sources of error, including 
data recording, abstraction, 
transcription, entry, coding,  
and/or cleaning processes.

• Seek clarification from the 
investigator(s) when needed.

• Reconcile external vendor data.

• Review ePRO data for consistency 
and training.

• Document the resolution or why a 
discrepancy couldn’t be resolved.

Perform medical coding using 
appropriate medical dictionaries,  
such as the MedDRA and  
WHO-DDE.

• Classify any events that occur.

• Document concomitantly 
administered medications and 
comorbid conditions and illnesses.

Transform the data into the format 
required for analysis.

• Recategorize data as needed.

• Derive new variables to align with 
the study analytic plan  
(e.g., categorize BMI as 
“underweight,” “overweight,” 
“obese”).

1

2

3 5

4

DATA CLEANING, TRANSFORMATION, AND FINALIZATION
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Secure data storage protects participant information 
and ensures the study integrity can be verified after 
study close-out.
Protected health information (PHI) collected from participants is an integral 
part of clinical trials and must be de-identified, securely stored, and 
safeguarded against data breaches. 

Important considerations include:

• Which system will be used to store the data

• Role-based access to the data

• Secure transfer of data between systems when needed

• Where and how to store identifiable information if the need for 
re-identification is anticipated and how that information will be linked 
with the de-identifiable data

DATA STORAGE
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For data archival, ICH GCP E6(R2) states that “data 
collected in a clinical trial must be maintained for 
a period of two years, following either the last 
regulatory submission or a decision to discontinue 
the development of a compound, biologic, or medical 
device.” This ensures that the sponsor is able to 
answer questions related to clinical trial data that 
may emerge many years after the trial is conducted. 
Archival includes the accompanying trial processing 
documentation, and 21 CFR Part 11 extends the 
requirements to cover electronic records specifically.

START

DATA STORAGE

2 years
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Effective CDM requires a combination of data 
management experts, proven processes, and 
robust technology.
CDM is a key component of achieving high-quality data in clinical trials 
and requires a knowledgeable, experienced team to ensure its success. 
From data acquisition and analyses to data cleaning and statistical 
processes, different types of expertise are required, necessitating a 
team effort. For example, DMP creation relies on the ability to see and 
understand the end-to-end data requirements, while medical coding 
requires specific knowledge and understanding of medical terminology, 
disease entities, and drugs used as well as a basic knowledge of the 
pathological processes involved.
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Contact one of our Veranex Clinical Data Management team members. 
Learn about our experienced clinical services team of 140+ dedicated staff 
and standardized approaches to data management that create efficiencies 
that save time and cost, produce trustworthy data sets, and are flexible 
enough to be tailored to each study.

An established, systematic approach to data management is key to 
maintaining consistency across sites and investigators, identifying and 
resolving issues, documenting the required log of actions taken throughout 
the study, and preparing a dataset that is suitable for analysis and 
submission. It also provides a strong foundation that can be easily and 
quickly adapted to different therapeutic areas and study types.

Finally, selecting the best-fit EDC system for each situation minimizes the 
amount of time required to initially set up the database, reduces downtime 
for mid-study changes, and streamlines study close-out.

Quality 
deliverables 
from a reliable 
clinical data 
management 
team: none 
of our clients 
have unlocked 
their database 
due to data 
management 
issues.
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~400
studies for top-tier  
pharmaceutical, biotech, and 
medtech companies and CROs

20+
therapeutic areas

15+
years

Non-human/animal, 
pediatric, and adult 
populations

Rescue, decentralized,  
and hybrid studies

Phase 1 to 4,  
observational, 
bioequivalence, 
pharmacokinetic,  
and pilot studies

Drugs, vaccine, and  
device studies

Clinical Data Management Services

Our CDM experience

https://www.veranexsolutions.com/

