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Issue Identification: 

Striking a balance between providing patients and health care providers with access to new 

medical technologies while ensuring the safety and effectiveness of those technologies 

continues to be a challenge for regulators and device manufacturers.1   Despite evidence 

demonstrating an inverse relationship between complex clinical study protocols and timely study 

performance, the average clinical study protocol has grown in complexity, requiring more 

procedures, and thus more data collection, since 2000.2 While there is a recognized rationale for 

limited, specific scenarios for speculative data collection, such as novel technologies with limited 

primary endpoint definitions, many products will not benefit from expansive endpoint collection.3  

For the majority of medical devices, significant opportunity exists to streamline medical device 

clinical trial data collection while maintaining (or enhancing) research quality.4   

 

Impacts on Clinical Studies:  

Extraneous data collection affects all facets of the device approval process, most notably (1) 

decreasing patient willingness to participate in clinical trials, (2) imposing greater burden on 

investigative sites and researchers, (3) lengthening study timelines, (4) confounding the 

regulatory review process with data incidental to product safety and efficacy review, and (5) 

ultimately increasing sponsor, and therefore patient, costs.  In parallel, as clinical study data 

collection specificity increases, the corresponding study-specific data point additions for 

biological tests, imaging procedures, and follow-up visits increase risk of study data which is 

less representative of standard of care (SOC).   

 

Patient/Industry Impacts: 

Further, data collected outside of the SOC are often viewed by patients as too onerous; either 

dissuading patients from enrolling in a study, or for those who do enroll, encouraging 

noncompliance due to excessive study procedures.  Thus, common impacts of data collected 

outside of SOC include (1) incomplete data, (2) prolonged study timelines, and (3) delays of 

patient access to new technologies. 

 

Solutions:  

What is Data Leaning? 

Data Leaning is a deliberate effort to collect only needed clinical study data: data 

required for regulatory, reimbursement, development, or evidence claims/protocol 

endpoints.  For example, a systematic analysis of a prior trial’s data utility may be used 
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to inform development of a future trial, offering one tool to streamline data quality.  Data 

Leaning differs substantially from the common practice of leveraging a prior study 

protocol and making modifications in response to current stakeholder requests.  

Although Data Leaning can leverage predicate studies to “inform” future data collection, 

Data Leaning is fundamentally a formal approach to look at the “need” for each data 

point (e.g., by assigning categories ranging from “Required for Regulatory Approval” to 

“Unused,” with opportunities for interim category designations).  Once noncritical (i.e., 

other than that required for regulatory approval or payment) data points are identified, 

they can be systematically evaluated for utility, and be either included or excluded in the 

future trial.        

 

Alignment with Standard of Care: 

Of special note is data utility aligned with SOC.  When Data Leaning opportunities 

present to align study data collection with SOC visits, multiple benefits result.  Perhaps 

most critical, leaning data collection to more closely reflect SOC reduces patient burden 

by bringing study visits into alignment with common procedure, and post-procedure data 

collection.  Therefore, patients are less likely to become discouraged by nonessential 

study visits or additional tests, which can otherwise dissuade their participation or result 

in incomplete data sets.  SOC data collection alignment also adds efficiency to clinical 

site research staff by aligning study data collection with standard patient care and flow.    

 

Case Studies: 

Sponsor Case Study I: 

 

Background: Case Study I 

The sponsor in this case study has been conducting pivotal clinical trials for medical 

devices for more than 30 years, and recently had the opportunity to conduct two 

consecutive clinical trials on the same device, albeit with different indications for use.  

The device under study was a thoracic endovascular graft.  Both studies were conducted 

under FDA approved Investigational Device Exemptions (IDEs).   

 

In the first study, Study I(A), the device was used to treat aneurysms and large ulcers in 

the descending thoracic aorta, while in the second study, Study I(B), it was used to treat 

blunt thoracic aortic injuries.  Both studies were designed as prospective, 
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nonrandomized, single-arm, multicenter trials.  The first study enrolled 110 patients 

between March 2010 and January 2013, while the second trial enrolled 50 patients 

between January 2013 and May 2014.  Both studies included annual follow-up visits for 

5 years. 

 

Although the protocol for the second study was written and approved before enrollment 

for the first study was completed, and well before all the follow-up visits were conducted, 

experience gleaned from the first study provided insight that not all the data collected in 

Study I(A) would be used to support safety and efficacy, nor be included in study reports.  

Therefore, many of these nonessential data points were eliminated from Study I(B), 

allowing the second study to be conducted more in accordance with standard of care. 

 

Methods: Case Study I 

In a subsequent analysis of how the data collected were used for each study, Sponsor I 

identified three categories of data:  

(1) Data “Needed” for regulatory review and journal publication; 

(2) Data that were “Nice to Have” in that the data were reported in the Premarket 

Approval (PMA) as additional background information, but were not used to 

assess safety and effectiveness; and,  

(3) Data that were “Not Used.”   

 

Data: Case Study I 

The total number of “Needed” data points were similar for both studies (179 and 178 per 

patient, respectively).  The “Nice to Have” data points actually increased from 89 in 

Study I(A) to 121 per patient in Study I(B); but most significantly, the “Not Used” data 

points decreased from 236 to 29 per patient.  Overall, the number of data points 

collected per patient decreased 35% from 504 to 328. 
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Table 1: Leaned Data from Case Study I 

  Needed Data Nice to Have Not Used Total 

  Study 
I(A) 

Study 
I(B) 

Study 
I(A) 

Study 
I(B) 

Study 
I(A) 

Study 
I(B) 

Study 
I(A) 

Study 
I(B) 

Pre-
Procedure 61 41 37 48 27 13 125 102 

Procedure 32 37 24 10 27 16 83 63 
Follow-Up 86 100 28 63 182 0 296 163 
Total Data 
Points: 179 178 89 121 236 29 504 328 

 
 

Results: Case Study I 

Following the data collection analysis, a financial analysis was conducted to determine if 

the reduction in data collection translated to cost savings.  This financial analysis 

demonstrated a savings of $2,700 per subject, or $135,000 overall for the 50-subject 

study.  The savings were determined to have been achieved primarily from three places.  

First, at all 7 follow-up times (1-mo, 6-mo, and 5 annual follow-up visits), blood analysis 

was eliminated in Study I(B).  This removed 13 data points at each time (91 total per 

subject). In addition, 5 data points were eliminated from each of the 7 follow-up clinical 

assessments (35 total).  The third area of significant reduction in data collection was the 

elimination of the 7 follow-up x-rays, which removed another 49 data points; analysis 

indicated that the thoracic CT provided adequate information. 

 

Sponsor Case Study II: 

 

Background: Case Study II 

Case Study II comes from a large medical device manufacturer, which has 

operationalized some Data Leaning processes.  For example, in an effort to reduce data 

collection, one operational process defines a minimal set of data as “Needed” if inclusion 

of that data meets publication and regulatory needs.  When developing study Case 

Report Forms (CRFs), study personnel begin with the minimal (needed) set and can add 

study-specific data fields to the minimal set, where appropriate.  Results from a 

representative study are provided below.   
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Methods: Case Study II 

By beginning with a minimal set of data fields (as described above), Case Study II 

uniquely addresses clinical study data collection by requiring an expansion of data sets 

from the base minimal set.  This process inverts the common practice of (a) building 

study protocols and CRFs as iterations from a prior successful study, and (b) attempting 

to refine/pare-back that prior study’s comprehensive data sets.  Accordingly, in Case 

Study II, study savings were calculated based on number of fields reduced from 

Baseline Study to New Study, rather than from tests avoided as in Case Study I.   

 

Data: Case Study II 

Overall, the number of fields was reduced by 58%, the Baseline study collected 1016 

fields, which was reduced to 424 fields for the New study.  Of the 10 identified CRF 

categories in Case Study II, 9 experienced decreases in the number of data fields 

collected while only one (Study Deviation) experienced an increase.  Notably, while the 

Study Deviation CRF only increased by one data field from Baseline Study to New 

Study, the remaining nine CRFs decreased by 593 data fields. 

 

Table 2: Data Leaned from Case Study II 

 BASELINE 
STUDY 

NEW STUDY REDUCED 
FIELDS 

% CHANGE 

BASELINE 355 92 263 74 
IMPLANT 257 182 75 29 

ADVERSE EVENT 70 59 11 16 
DEVICE 

DEFICIENCY 10 9 1 10 

STUDY EXIT 19 10 9 47 
SUBJECT DEATH 29 14 15 52 

SYSTEM 
MODIFICATION 75 24 51 68 

STUDY 
DEVIATION 5 6 -1 -20 

MEDICATION 196 28 168 86 
TOTAL 1016 424 592 58% 
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Results: Case Study II 

Savings were derived from three areas:  

(1) Data compensation – reductions in required fields equate to reductions in the 

time needed to complete CRFs.  Thus compensation to sites is reduced using a 

Fair Market Calculator;  

(2) Database development - the overall time to create a database is reduced when 

the number of data fields is reduced; and, 

(3) Database management - as fewer fields are collected, less time is required to 

manage the data, correct errors, and validate with sites.   

Combined, these three savings categories represent an underestimation as the 

calculations do not include savings from other clinical operations functions, such as 

monitoring, and statistical programming and analysis.  Following the data collection 

analysis, a financial analysis was conducted to determine if the savings in data collection 

translated to cost savings.  This financial analysis demonstrated a savings of $163,000 

overall for the 700-subject study. 

 

 

 

Sponsor Case Study III: 

 

Background: Case Study III  

Case Study III comes from a medical device company, which examined the use of Data 

Leaning on three study types, across multiple product lines.  Study III(A) was conducted 

to demonstrate user claims for regulatory clearance through the 510(k) process.  This 

study was a multicenter, prospective study enrolling a total of 75 subjects.  The study 

had two primary objectives and one secondary objective, and was conducted using 

paper CRFs.  

 

Study III(B) was conducted to assess performance of a medical device.  This study was 

a single center, prospective study enrolling a total of 34 subjects.  The study had two 

primary objectives and three secondary objectives, and was conducted using paper 

CRFs. 
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Study III(C) supported an In-vitro Diagnostic PMA submission.  This was a multicenter 

study consisting of sample collection sites, multiple laboratories, central laboratory 

services, and an expert review panel.  This study enrolled nearly 34,000 subjects over 

multiple years.  The study had one primary objective, two secondary objectives, and was 

conducted using a hybrid of electronic data capture (EDC) and paper CRFs.   

 

Methods: Case Study III 

Utilizing each study’s data dictionary, statistical report, and/or statistical plan, variables 

were categorized into the following groups: 

• Key – Subject/Site identifiers and other relational variables; 

• Critical – Primary and secondary endpoint variables, stratification variables, and 

safety variables; 

• Important – Protocol adherence/compliance variables; 

• Normal – Exploratory endpoints, troubleshooting variables, demographic 

variables that are not used in stratification; and, 

• Not Used - Variables not used in the analysis. 

 

The “Key” variables were excluded from the calculations since these variables were 

used to maintain referential integrity.  The remaining variables were further collapsed as 

follows: “Critical” and “Important” variables were collapsed into “Needed Data,” “Normal” 

variables were mapped to “Nice to Have,” and “Not Used” variables remained identified 

as such (Table 3(a)). 

 

Using actual effort recorded, potential cost savings were calculated and summarized 

(Table 3(b)).  A straight-line effort model was assumed, and these costs do not account 

for common operational tasks, which are independent of case report form size (e.g., 

team meeting attendance, status reporting).  Typical rates for insourcing contract 

workers were used to model cost.  Rates used were Database Development = $90, Data 

Management = $70, and Data Entry = $25. 

 

Resulting Data Clarification Forms (DCFs) were also categorized based on the criticality 

of the variable (Table 3(c)). 
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Data:  Case Study III  

Table 3(a): Categorized Variables, Count and Percentage 

 Needed Data Nice to Have Not Used 
 Count % Count % Count % 

Study III(A) 39 13% 161 56% 90 31% 
Study III(B) 50 33% 81 53% 22 14% 
Study III(C) 366 71% 8 2% 144 28% 

 

Table 3(b): Potential Reduction in Effort and Cost by Excluding “Not Used” Variables  

 Database Development Data Management Data Entry 
 Hours $ Hours $ Hours $ 

Study III(A) 110 $9,900 155 $10,850 53 $1,325 
Study III(B) 19 $1,710 19 $1,330 2 $50 
Study III(C) INFORMATION NOT 

AVAILABLE 
~3900-
5400* 

$273,000
-

$378,000 

EDC and OCR 
Study 

* Lower value excludes Project Data Managers serving to coordinate multiple 
resources.  Upper value includes Project Data Managers.   

 

Table 3(c): DCFs by Variable Categorization 

 DCFs on Needed Data DCFs on Nice to Have DCFs on Not Used 
 Count % Count % Count % 

Study III(A) 56 15% 194 51% 133 35% 
Study III(C) 322 98% 5 2% 0 0 
Study III(C) 11,055 82% 0 0 2496 18% 

 

Results: Case Study III 

It is notable that from Table 3(a) opportunities exist across all three studies to streamline 

data collection, and these opportunities are independent of study type and/or medical 

device category. 

By eliminating the “Not Used” variables, potential effort reduction, translating to cost 

savings, can be seen in Table 3(b). Further, by eliminating “Not Used” fields and 

variables, we project that DCFs could have been reduced, as shown in Table 3(c). 
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It is interesting to note that in Study III(C), the team proactively identified that some of 

the “Not Used” data were of little value in the project and amended data cleaning plans 

to decrease focus on these variables.   

 

Discussion: 

The results among the varying types of case studies—which differed by device, therapeutic 

area, and study type—yielded similar results: that there are opportunities to streamline study 

data collection, regardless of study design and/or medical device product type.  Case study data 

demonstrate variables or fields as a key cost driver for the Data Management function, having a 

direct effect on effort expended by Database Development, Data Management, and Data Entry.  

Thus, either directly or indirectly, the case studies show that cost savings can be realized by 

minimizing variables collected.  Further, although not explicitly measured, it is reasonable to 

extrapolate cost and effort savings beyond data management, to the level of effort required for 

site personnel and monitors.  Understanding that DCFs require effort from Monitoring and Site 

operations to generate, review, and resolve, the data from Table 3(c) help conceptualize 

additional savings beyond that of core Data Management functions.   

 

Future:  

Granted, some reviewers may ask for additional data to be collected when they are faced with a 

novel device, but data inflation is not solely a regulatory issue.  Sponsors are also collecting 

more data “just in case” it might be useful in responding to questions (regulatory or other 

stakeholder) later, and investigators are requesting additional data for potential future 

publications. 

 

What is needed is a thoughtful assessment of what data is actually required throughout the 

course of the Product development.  As the case studies demonstrate, both retrospective 

analysis of prior data utility and prospective customization from a minimal data set can result in 

efficient data collection.  In consultation with the regulatory authorities, these methods can 

significantly reduce the burden of data collection.  In general, Data Leaning will help simplify a 

clinical trial, improve both the enrollment rate and patient protocol compliance, and optimize 

research coordinator time and effort.  Each of these factors is likely to have a beneficial impact 

on reducing the study duration, resource requirements, and help meet patient and provider 

access to innovative medical device technologies. 
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