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Introduction
Modern clinical trials continue to increase in complexity, with an expanding array of high-volume and high-velocity data 
coming from a wide array of sources, including decentralized clinical trial (DCTs), adaptive designs, use of real-world evidence, 
sensors, and more. 

A recent estimate indicates that data points collected in Phase III trials have increased threefold in the last 10 years, reaching 
an average of 3.6 million (Tufts CSDD, 2021). This trend will undoubtedly continue, with 70% of trials expected to incorporate 
digital health technologies (DHTs)—including high-volume and high-velocity wearables and sensors—in the next few years 
(Myshko, 2019). 

Many of these data streams now come from sources outside of electronic case report forms (eCRFs) and are increasingly 
managed outside of electronic data capture (EDC) systems (Zozus, 2021; Wilkinson, 2019), which further compounds the issue 
trial data silos.

This has created significant data management challenges, as traditional clinical data management technologies and manual 
processes to review, clean, and lock data have not progressed as fast. Data is often managed with tools and processes that are 
not able to work at the speed required to support the realities of today’s clinical trials. As clinical trials become more digital, 
sponsors and contract research organizations (CROs) are turning towards Clinical Data Management Systems (CDMS) to 
collect, validate, and transform their data across the lifecycle of a trial, including study design, planning, conduct, closeout, 
and post-trial analysis.

Given this context, Medidata sought to better understand how small, medium, and large biopharmaceutical companies are 
managing their data in this complex environment and gain their perspectives on what they are looking for in a CDMS that 
handles study design, planning, execution, analysis, and submission. Medidata commissioned a survey of 102 buyers and 
users of clinical data management tools, including managers through C-suite executives, and spanning a wide range of roles, 
including clinical operations, data management, data science, therapeutic area heads, and information technology (IT).

The survey asked participants about their current pain points, current CDMS solutions, and features/functionalities they 
desire in a future CDMS. While the study identified a few notable differences between large and small to medium companies, 
for the most part, all companies, no matter their size, are facing similar challenges and seeking similar solutions. The 
overarching conclusion from the data is that buyers and users have big pain points with data integration, largely driven by 
increasing trial complexity and the concurrent surge in data volume. Respondents also indicated that they are not yet seeking 
more advanced features, such as search, semantic layers, and metadata management.

This white paper discusses the key results of this survey.

Key Takeaways

Data Integration and Reconciliation:
Approximately 55% of respondents indicated that integrating and reconciling data from various sources is their greatest 
pain point. Though this is not a new finding, current approaches to data integration are not meeting most customer needs.  
With the aggressive adoption of DCT trial technologies and services over the past few years, which is expected to continue 
(Agrawal, 2021), it is reasonable to assume that this issue will be exacerbated if modern data management tools are not 
embraced and deployed. 
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 y Functionally serving as clinical operations/project manager/CTL/asset manager; data management; data scientist/
biostatistics; digital innovation; executive corporate management; general IT; clinical trial technology IT; medical/
therapeutic area head; outsourcing/procurement management; or R&D management

 y Moderately involved in data management and acting as a final decision maker, part of a team that makes decisions, or an 
end-user of externally developed technology products/solutions for data management

 y From a company with assets beyond Phase I (Phase II-IV)

 y Moderately familiar with the CDMS technology concept 

The number of participants for each category was as follows: large (n = 56), medium (n = 23), and small (n = 23). Overall, 90% 
of the respondents were from pharmaceutical, biopharma, or biotech companies and 10% from CROs, with 78% based in 
North America and 22% in Europe.

Statistical testing was performed at a 95% confidence interval to identify differences among respondents across company 
sizes. Segments required at least 30 respondents for statistical testing. 

Table 1 provides definitions for commonly used terms that respondents were asked to refer to throughout the survey. 

Table 1: Explanations of Commonly Used Terms Associated with CDMS for This Survey.

Explanations of Commonly Used Terms

CDMS (Clinical Data 
Management System)

Supports seamless end-to-end CDM processes, including study design, execution, analysis, and 
submission. At a high level, the CDMS would allow users to:

• Design the data collection process, including centralized study design and metadata management

• Ingest data from multiple sources and transform it to a common standard with clear traceability

• Access data—through either streams or analytics and visualization tools—in real-time, with a single 
administrative console

• Apply advanced data science capabilities—including artificial intelligence and machine learning—to clean and 
transform data, assess risks, and expose hidden trends

Study Design • Efficiently and accurately design the data collection and data structures to reflect the study protocol

• Build and validate ways of ingesting these data (e.g., EDC and ePRO forms, sensors) 

• Maintain a template library (global library) of reusable components for an organization, including industry-
standard and customer-specific templates.

• Configure edit checks and data transformations

• Support collaborative study design process and approval and release workflows

Metadata and Data 
Model Management

• Assign metadata to discover, extract, store, manage, index, and catalog objects

• Allow metadata-driven transformation into required standards, input files, or harmonized data models

• Define and manage reference and master data

• Maintain metadata, contextualize, and manage between versions throughout the study

• Automate processes and rule creation/application based on metadata
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Findings 
This section provides a summary of the results from the survey’s key focus areas: 

Current Data Management Practices and Pain Points 
The following are questions posed to respondents:

1. What types of solutions are you currently using to meet the needs that this CDMS would aim to fulfill?

2. Which of the below methods do you currently use to integrate historical data? 

3. Thinking about your current system, please describe the biggest “pain points” you encounter in managing clinical data.

High Level Takeaways: No Single Solution Currently Meets All Respondent Needs

Most respondents indicated that they are currently using several solutions, including a mix of in-house and externally 
developed solutions, to fulfill the needs satisfied by the CDMS described in the survey. Generally, more respondents cited 
third-party solutions instead of “homegrown” ones. Collectively, these data highlight that currently no single solution can 
satisfy all the respondents’ needs. Overall, roughly 40% of respondents indicated they use a CDMS in some capacity via either 
single (18%) or multiple (23%) data models. 

Historical Data Integration Processes Vary
Respondents were split on their methods for integrating historical data, with 41% indicating they integrate historical data 
within a CDMS, 33% indicating they do so outside of a CDMS. A further 20% of respondents indicated that they do not 
integrate historical data.

Data Integration and Reconciliation Pain Points Persist 
Respondents described several pain points related to how they manage clinical data. The most mentioned challenges included 
ingesting, integrating, and aggregating data from various sources. Other common themes included complaints about the user 
interface, data quality and access issues, integration with other technologies, customization of reports, and data visualization.

Current Management 
Practices and Pain Points

Relative Importance of 
CDMS Features

Overall Reactions to the CDMS
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Security Was Identi�ed as a “Must-Have” by 75% of Respondents
Security, the feature described as single sign-on, multifactor authentication, role-based permissions, and data encryption, 
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Preferred Data Access Method 
Forty-one percent (41%) of respondents preferred accessing data within the CDMS solution, which was a similar proportion 
to those preferring a common statistical environment, such as SAS or R. An in-house statistical environment was the least 
preferred method (20%).

Operational/Financial Reporting Types
Almost 70% of respondents selected “site payment management” as a type of preferred operational/financial performance 
reporting, while nearly 60% selected “CRO budget management” or “study budget management.” Ten percent (10%) indicated 
that they would not expect to use this type of reporting within a CDMS.

Figure 3: Operational/Financial Reporting Types 

0 20% 40% 60% 80%% of Respondents →

44%

10%

1%Other
‘Other’ includes: Departmental budget management

I would not expect to use the
operational/�nancial performance
reporting capabilities

Investigator grant budget management

Patient payment management

Study budget management

CRO budget management

Site payment management 67%

58%

58%

46%

“Most important features of any CDMS (not per se in order of priority) are that they should be user-friendly 
(easy and self-explanatory to use), able to easily and comprehensively capture data from patients, and 
clinicians, and nowadays also from smart technology (devices, etc.). It should allow for quick and easy setup 
of trials without minimum training requirements, should allow for support in user friendly ways (e.g., virtual 
calls via platforms like Zoom, etc.), allow for ef�cient running of the system and creation of any reporting 
requirements, export of data and related analytics, and support in ensuring readiness for �ling in the most 
convenient manner.” 

Survey Respondent
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Barriers to CDMS Adoption 
About half of respondents selected three barriers to CDMS adoption: cost, concerns over integration with other e-clinical 
systems, and challenges with switching vendors/platforms. 

Figure 4: Barriers to CDMS Adoption. 
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