
Optimizing Data Quality and 
Flexibility in Clinical Trials

CTTI Expert Meeting 

February 26, 2025



This meeting is being recorded for note taking purposes only.

Open discussion is encouraged and fostered by respect and collaboration.

Virtual participants- please enter questions into the chat. Kindly no AI 
recording notetakers.

Here’s to a great day of discussion and learning from one another!

Welcome to CTTI’s 
Optimizing Data Quality and Flexibility in Clinical Trials             

Expert Meeting



Time (EDT) Content

08:30 a.m. Welcome and Opening Remarks

09:00 a.m. Project and Quality by Design Overview

09:20 a.m. Session 1: State of Flexible Trial Approaches and Case Examples 

10:30 a.m. Break

10:45 a.m. Session 2: Offering Flexible Approaches (Roundtable Discussions Part 1)

12:15 p.m. Lunch

1:15 p.m. Opening Remarks: Data Quality

1:40 p.m. Session 3: Assessing Data Quality (Roundtable Discussions Part 2)

3:10 p.m. Recap Discussion and Concluding Remarks

4:00 p.m. Adjourn

Agenda



The Clinical Trials Transformation Initiative (CTTI) 

MISSION

To develop and drive adoption of 
practices that will increase the quality 
and efficiency of clinical trials.

PUBLIC-PRIVATE PARTNERSHIP

▪ Co-founded in 2007 by FDA and 
Duke University

▪ Active collaboration with 
+500 individuals and groups

▪ All materials are freely available

Evidence 
Based 

Impactful

Inclusive

SCOPE

Focus on clinical trials of FDA-
regulated medical products, 
recognizing that clinical trials are 
international and acting as a 
collaborative global citizen.

VISION

A high-quality clinical trial system 
that is patient-centered and efficient, 
enabling reliable and timely access to 
evidence-based therapeutic 
prevention and treatment options.



By 2030, clinical trials need to be:

https://ctti-clinicaltrials.org/who_we_are/strategic-vision/

Transforming Trials 2030

A critical part of the Evidence Generating System

Patient-
Centered & 

Easily 
Accessible

Fully 
Integrated 
Into Health 
Processes

Designed 
With A 
Quality 

Approach

Maximally 
Leveraging All 

Available 
Data

Improving 
Population 

Health

https://ctti-clinicaltrials.org/who_we_are/strategic-vision/
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Social media is a great tool for sharing your CTTI 
involvement – and we’d love for you to share!

We ask that you refrain from sharing sensitive 
information (i.e., photos of slides, information from 
private meetings, etc.)

Please DO share:

▪ Photos of yourself at meetings

▪ Photos with others who have given you permission to 
share on social media

▪ About your involvement/participation with CTTI 
meetings and projects

When you share on social media, please tag us so we 
can re-share!

▪ X/Twitter: @CTTI_Trials

▪ LinkedIn: Clinical Trials Transformation Initiative

Social Media Sharing

Example of a great social media post



Ricki Fairley
Chief Executive Officer
Touch, The Black Breast Cancer Alliance
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MY 
STORY…



Breast cancer is the most fatal health issue for Black 
women. Our disease is different, unique and warrants 
special and focused attention. Black women diagnosed 
with breast cancer face:

41% Higher mortality rate compared to white
women.

39% Higher risk of breast cancer 
recurrence.

71% Higher relative risk of death compared 
to white women.

The State of 
Black Breast 
Cancer



Black women under 35 get breast cancer at twice the rate 
and die at three times the rate.

THE STATE 
OF BLACK BREAST CANCER

Black women under 50 are twice as likely to die from 
breast cancer. 

Black women are nearly twice as likely as White women 
to receive a breast cancer diagnosis at an advanced stage of 
the disease

Black women are 3 times more likely to have triple 
negative breast cancer. 40% of TNBC patients are under 40



Black women with private insurance 

are 60% more likely to die of breast cancer 
than White women with private insurance

Black women residing in high socioeconomic 

neighborhoods are 126% more likely to 
die than white counterparts residing in 
similar neighborhoods

The State of 
Black Breast 
Cancer



Black women are more likely than White women to die of breast 
cancer at any age across any sub-type

Black women have the lowest 5-year relative breast cancer survival 
rate compared to all other racial/ethnic groups for every stage of 
diagnosis and every breast cancer subtype



The physiology of Black women has not 
been a consideration in clinical trial 
research.

• The clinical trials for the current standard of care drugs have 
had little to no inclusion of Black women.

• The average Black women participation rate for current
breast cancer clinical trials is less than 3%. 

Clinical trial education, recruiting, and participation 
are not commensurate with the state of disease.

The State of Black 
Breast Cancer



Dr. Sheeba Irshad, PhD, MRCP, MBBS, BSc
Breast Cancer Medical Oncologist 

Cancer Research UK Clinician Scientist



Clinical Trial Participation Needs to be 
Commensurate with the Burden of Disease!



Why Don’t BLACK WOMEN Participate in Clinical Trials?

Doctors don’t invite Black 
women 

to clinical trials.

When the patient brings up the 
conversation, they still walk away 

not sufficiently informed.

Since we have negative 
history, and minimal  

awareness/understandi
ng of clinical trials and 
research, Black women 

fear the unknown.



“Don’t do a clinical trial! 

You will get the sugar pill 

and die.”
Metastatic Patient





TOUCH Care

AACR Cancer Disparities Progress Report 2024



EveraBreastCancerStudy.com



2% to 12% 

Black Women in the Trial
“Participating in a clinical trial is like building a 

medical trust fund for my three babies.”

Latoya Bolds-Johnson





Ricki’s Ideal Clinical Research Scenario



The Golden Rule

Treat others the way YOU want to be treated.





THANK YOU!



Project and Quality by Design Overview

Ann Meeker-O’Connell
Food and Drug Administration

Lindsay Kehoe 
Clinical Trials Transformation Initiative



For the purpose of this project, CTTI defines:

Flexibility as operational approaches that include:

▪ (1) integrating trials into clinical practice (e.g., extracting data from EHR for trial purposes)

▪ (2) incorporating decentralized elements (e.g., remote data collection, use of local health care 
providers, use of tele-visits and home study visits); and 

▪ (3) individualizing the setting for which data is collected during trial conduct, providing 
participants with options based on their individual needs and preferences (i.e. choice).

Data quality as fit for purpose, credible and reliable* 

▪ Fit for purpose means the data are of sufficient quality to support good decision making and 
do not contain errors which may have a meaningful impact on the safety of trial participants or 
credibility of the results. 

Definitions

*reliability includes accuracy, completeness and traceability



Bringing Quality Trials to Patients

Trials in Clinical Practice Decentralized Approaches

Clinical Trials

QbD Principles are Key: Address Important Risks to Study Quality 

Engage Relevant Parties Early and Often: Esp. Patient & Site Needs, Expectations
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Incorporating quality into the scientific and operational design and conduct of clinical trials

▪ identify critical-to-quality factors (i.e., those that are likely to have a meaningful impact on 
participant’s rights, safety and well-being and the reliability of the results)

▪ eliminate non-essential procedures and processes

An element of CTTI’s TT2030 Vision – Designing with a quality approach

https://ctti-clinicaltrials.org/our-work/quality/quality-by-design/

Foundational CTTI Work – Quality by Design (QbD)



Newly Released Guidance Supporting Flexible Approaches and QbD

https://www.fda.gov/media/181871/download https://www.fda.gov/media/167696/download https://www.fda.gov/media/155022/download https://www.fda.gov/media/157560/download



Operationally feasible trial designs

Efficient, focused trial oversight plans (e.g., monitoring, data management)

QbD Approach to Study Design

Engage all stakeholders to…

• Identify critical to quality aspects of trial design 
and potential challenges

• Tailor design to avoid errors that could undermine 
evaluability or safety

• Streamline trial where feasible

• Verify proposed design is consistent with scientific 
question 

• Highlight and evaluate residual risks

DEVELOP STUDY CONCEPT

DEVELOP STUDY PROTOCOL & 
ASSOCIATED PLANS, TRAINING, ETC.

CONDUCT TRIAL

ANALYZE DATA

DEVELOP STUDY REPORT



Scope: Flexibility is scoped to 
operational approaches, not in terms of 
utilizing results accumulated in the trial 
to modify the trial’s course (i.e. 
adaptive trials). 

CTTI Project Objectives 

Identify the range of flexible operational 
approaches and how the approaches might affect 
data quality

Seek consensus around critical concerns for data 
quality

Describe considerations for maintaining data 
quality when using flexible operational approaches 
in interventional clinical trials 



Case examples of Flexible Trials 

Multi-partner Responses to Case 
Examples

Framework and/or Resource Library

Potential Project Outputs



Team Leaders

Cheryl Grandinetti (FDA/OSI)

Pamela Tenaerts (Medable)
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(Communications Lead)



Joan Chambers
Senior Consultant
Tufts Center for the Study of Drug Development



February 26, 2025

CTTI’s Optimizing Data Quality and 
Flexibility in Trials



Agenda
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• Industry Insights

• PACT Consortium Overview

• Early ‘Evidence’ Characterizing DCT Usage and Experience

• Evolving Evidence Needs and Gaps

• Closing Comments



Indus t ry  Ins ights

41

➢ Patient recruitment is the leading reason most clinical trials fall behind schedule

➢ Only 2%-5% of U.S. patients participate in clinical trials, prompting sponsors to enhance their 
recruitment support

➢ Just 27% of screened participants meet the eligibility criteria, increasing screening costs due to high 
attrition

➢ Patients are central to clinical trials, driving progress in therapy development and care innovation

➢ Clinical trial sponsors prioritize patient participation and trial completion

➢ Research highlights key participation barriers, including access challenges and indirect expenses

➢ Studies also reveal that lack of support for baseline medications hinders participation and increases 
drop-out rates, particularly among socio-economically vulnerable populations

➢ An integrated, ecosystem-wide approach is essential for raising awareness and ensuring efficient, 
representative trials

Source: L.E.K. Consulting Executive Insights, Feb 2024



Study  Vo lunteer  Part i c ipat ion  Burden

42

After Reviewing the Informed Consent From, 
what led you to decide NOT to participate

Percent 
of Total

Expected burden of participation 54%

Scientific/study risks 25%

Lack of sufficient information 14%

Concerns about privacy and confidentiality 7%

Post-Study FeedbackPre-Study Experience

Source: Tufts CSDD Analysis

What did you least like about your 
participation experience?

(Top 5 mentions)

Percent 
of Total

Not knowing whether I was getting the 
investigational treatment

30%

Location of the research center 22%

Study visits were too time consuming 19%

Compensation was not enough given the 
demands of the study

16%

Study procedures were too cumbersome 15%



Remote  an d Vi r tu a l  So lu t ion s  Adopt ion

43

Percent of Companies Report Deploying

22%

39% 37%

20%

43%

57%

48%

61% 64%
70%

36%
40%

32% 29%

55%

Telemedicine Wearable
Devices

Home Visits Home Tx
Delivery

Remote
Monitoring

Feb-20 Mar-21 Jun-22

Source: Tufts CSDD; N=54 individual companies



MACRO Scan  o f  DCT in  the  L i te rature
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• >16,500 total scholarly articles since 2022

• Very few with empirical evidence

• Root Causes:

– Retrenchment, lower levels of adoption

– Lack of consensus definitions and measurement

– Highly customized deployments

– Poor data collection practices

Conceptual 
frameworks 

and principles
38%

Commentary 
26%

Case 
examples

30%

Surveys 
& hard 
data…
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CONSORTIUM 2024 – Methods
• Sampling frame, variables of interest, and definitions via consortium 

consensus:

– Sampling Characteristics:

• Ongoing and recently completed 
clinical trials (database lock or primary 
completion data January 2018 or later)

• All phases 

• All disease areas

• 34 Member Companies (Sponsors & CROs)

• Baseline Assessment conducted in late 2023

• Data collection workbook, developed through consortium collaboration

• Data collection conducted between January 2024 and late spring 2024

• N = 69 total trials for which data was collected from 14 companies

• All age groups

• All countries

• Traditional and adaptive designs

• CROs only provide data on clinical trials 
from companies not participating in the 
consortium
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BASELINE Assessment
(n= 15 PACT Member Companies; end of 2023)

A Major Strategic Priority 

with Anticipated Growth

• Over 75% consider hybrid DCT use a strategic objective
• All members anticipate using DCT elements in >45% of trials in 5 years

Expected Patient Benefit, 

Practical Challenges

Underutilization of 

Key DCT Elements

• Over 65% do not deploy online recruitment, patient portals and remote 
consent

• Most report infrequent use of telemedicine, mobile visits and wearable 
devices

• Over 90% see benefits to patient participation, satisfaction, diversity, access
• Main challenges (1) inability to monitor ROI; (2) costs and (3) technology

Actual Experience 

Has Been Sub-Optimal

• 69% report DCT experiences as Fair or Poor; 31% Good 
• No company reported experiences were Very Good or Excellent
• Half rate their company as having only rudimentary DCT management 

skills



Major  Growth  in  Adopt ion  
Ant ic ipated Over  a  5 -Year  Per iod

47

~62% report using DCT components in less than 40% of their studies
100% anticipate using DCT components on more than 40% of their trials in 5 years

81-
100%
61-80%

41-60%

% of Current trials 
that leverage DCT

% Expected to leverage 
DCT in 5 years

Source: Tufts CSDD | PACT Consortium 2024; n = 15 companies



48

Activity
Percent Using one or 
more DCT Solutions

Mean Number of 
DCT Solutions

Recruitment 20.3% 1.4 

Screening 11.6%
1.8 

Consent 20.3%
1.6 

Training 4.4%
2.0 

Study Visits 88.4%
2.8 

2024 Dataset Overview (n=69 Protocols)

STATUS
Proportion of 

Total

Trial Completed 17.4%

Participant Visits Completed 15.9%

Participant Recruitment 
Completed

47.8%

Site Activation Completed 59.4%

Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials



Phase n Percent

Phase I 3 4.4%

Phase II 15 21.7%

Phase III 46 66.7%

Phase IV 5 7.3%

Therapeutic Area n Percent

Anti-Infective 8 11.6%

Cardiovascular 2 2.9%

Central Nervous System 14 20.3%

Endocrine 4 5.8%

Gastrointestinal 4 5.8%

Immunologic 13 18.8%

Oncology 8 11.6%

Respiratory 2 2.9%

Other 14 20.3%

49

Dataset Overview (continued)

Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials



DCT Usage  Expectat ions
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n Mean (CoV)

Percent of Procedures that Could be Performed 
Remotely

39 35.6% (0.84)

Percent of Study Visits that Could be Conducted 
Remotely

47 41.0% (0.78)

Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials

EXPECTED/PLANNED Cycle Time Durations Trials using DCTs Benchmark (no DCTs used)

(Days) n Mean (CoV) n Mean (CoV)

Protocol Approval to FPFV 57 250.3 (0.76) 66 182.2 (0.94)

FPFV to LPFV 56 759.6 (0.81) 67 464.7 (0.73)

LPFV to LPLV 54 613.8 (1.07) 69 378.7 (0.99)

LPLV to DBL 61 68.4 (2.23) 64 50.5 (4.06)

DBL to CSR 53 117.8 (0.57) 60 125.5 (0.83)

Protocol Approval to DBL 57 1,659.9 (0.62) 65 1,015.1 (0.51)



I n c i d e n c e  o f  A n y  D C T Co m p o n e n t  
U s e  b y  Ta s k

51
Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials

20%
12%

20%

4%

88%

15%

Patient
Recruitment

Screening Informed
Consent

Participant
Training

Study Visit
Activities

Use Not
Specified

Percent of Trials Using 1 or More DCT Solution
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I n c i d e n c e  o f  S p e c i f i c  D C T C o m p o n e n t  U s e  
f o r  S t u d y  V i s i t  A c t i v i t i e s

49.2%

10.5%

50.0%

17.0%

85.9%

52.5% 59.3% 54.0%

6.6% 6.6%
33.9%

Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials

Average Reported Percentage of Clinical Trials Using



How DCT So lu t ions  Are  Be ing  Used

53

Patient Recruitment
Screening
Informed Consent
Participant Training
Study Visit Activities0%

15%
30%

45%

60%

75%

Source: Tufts CSDD | PACT Consortium 2024; n = 69 
Clinical Trials



(based on planned budgets) n Mean

Total Budget 34 $48,627,341

Budget per Participant 33 $324,992

Budget for DCT Solutions 32 $4,274,370

DCT Budget per Participant 31 $34,947

Budget for IRB and Regulatory Body 
Work

7 $2,899,041

Number of Technology Vendors 41 2.8

Budget per Vendor 31 $1,723,973

54

Study  Budget  A l located for  DCT Use

Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials



Actual Compared to Planned Timelines (n=69) Mean Days

First Site Activated to FPFV 2.3 Longer

Protocol Approval to FPFV -11.4 Shorter

FPFV to LPFV -22.3 Shorter 

LPFV to LPLV -171.1 Shorter

LPLV to DBL 4.7 Longer

Protocol Approval to DBL -102.7 Shorter

Clinical Trial Performance with DCT

➢ Although site activation timelines are longer than planned and site activation rates 
are lower with DCT-supported studies, compared to Tufts CSDD benchmarks, each 
activated site in the PACT study enrolled twice the average number of patients 
(13.5 vs. 5.6).

➢ Faster enrollment times were significantly (p<.01) associated with a higher 
proportion of remotely performed procedures and approached significance 
(p<.07) with a higher proportion of remote visits performed

Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials



*Benchmark drawn from 2023 Tufts CSDD Study, includes only trials that indicated no DCT use (n=756 protocols)

Proportional Representation by 
Demographic Subgroup (mean percent)

DCTs Used (PACT Sample) NO DCT SOLUTION USED
(Benchmark*)

Gender

Male 44.3% 51.0% 
Female 55.7% 49.0% 

Race

American Indian or Alaska Native 1.9% 0.5% 
Asian 20.9% 14.2%
Black or African Descent 7.3% 7.0%
White 72.6% 81.3%

Ethnicity

Hispanic/Latino 14.9% 12.6% 

DCT Use and Enrollment Diversity

➢ In a different 2024 study (n=194 phase II and III protocols), Tufts CSDD found that local 
locations were associated with significantly higher proportional representation, and virtual 
and home visits were associated with significantly lower proportional representation, of 
Black participants. 

Source: Tufts CSDD | PACT Consortium 2024; n = 69 Clinical Trials



A Range o f  Benef i t s  Ant ic ipated
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Q: What are the benefits that you expect to 
achieve from DCTs? (select all that apply)

• Top-3 benefits cited point to patient-centric benefits
• All participants expect to recognize these benefits within 5 

years, and ~54% within 2 years or less

1

1

1

4

7

7

8

9

9

10

12

12

13

Remote patient monitoring

A more compassionate caregiver…

More modern flexible user conduct

Reduced operational costs

Greater trial efficiency

Faster enrollment and recruitment

Improved site experience

Greater patient compliance

Improved data quality and integrity

Real-time data collection

Greater patient satisfaction

Enhanced patient diversity/…

Increased patient participation/…

Similarly, when asked to identify 
personal objectives when rolling out 
DCT, participants highlighted…

• Enhanced patient experience, 
optionality, and diversity. 

• Enhanced understanding of best 
practices and technologies

• Optimization of internal 
practices were also highlighted.



Evolv ing  Ev idence  Needs  &  Gaps
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Descriptive

Prescriptive

Predictive

Core Drivers:

• What is measured
• How it is measured
• Data Volume
• Level of Granularity to inform 

decision-making



Evolv ing  Ev idence  Needs  &  Gaps
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How are data/evidence needs changing? 

Key areas in discussion 

– Deployment – offered vs. actually used by study participants (and by sites)

– DCT use by endpoint (e.g., supporting primary, secondary and exploratory endpoints)

– Participant motivation from DCT components 

– Participant satisfaction with overall and specific DCT elements

– Impact of DCT components on retention rates – particularly early termination due to patient choice 

– ICF considerations - Did the ICF include information about DCT and did it impact randomization

– Sponsor/CRO provided vs. Site provided DCT components

– Investigative Sites & ‘other’ stakeholder segments



Part i c ipat in g  Organ izat ion s

60



Thank you

61

PACT Website:
https://sites.tufts.edu/pactconsortium

Joan A. Chambers
Senior Consultant
Joan.chambers@tufts.edu 
Joan Chambers | LinkedIn



Christopher Horvat
Director, Health Informatics for Clinical Effectiveness, 
UPMC Children's Hospital of Pittsburgh



REMAP CAP at UPMC:
an overview, lessons learned, and 
recommendations for the future 

Chris Horvat, MD MHA
University of Pittsburgh

Assoc Prof Critical Care Medicine, Pediatrics, Biomedical Informatics, 
and Clinical & Translational Sciences

Sr Director of Clinical Informatics, UPMC and University of Pittsburgh

2024-09-05T18:00:00Z



Outline

• An Overview of REMAP CAP at UPMC

• Lessons Learned
1. Keep it simple

2. Consider your data sources

3. Align incentives

• Summary of Recommendations









Unified 
Statistical 

Analysis Plan



Unified 
Statistical 

Analysis Plan



Streamline Trial Design to Fit with Workflows





REMAP COVID Findings



REMAP COVID Findings• Corticosteroids associated with improved organ support-free days
JAMA. 2020 Oct 6;324(13):1317-1329. 

• Treatment with Interleukin 6 antagonists improve survival
N Engl J Med. 2021 Apr 22;384(16):1491-1502.

• Lopinavir-ritonavir, hydroxychloroquine or both worsen outcomes including 
survival

Intensive Care Med. 2021 Aug;47(8):867-886. 

• Therapeutic anticoagulation improves survival in noncritically ill patients and 
does not improve survival in critically ill patients (MPRCT: REMAP, ATTACC & 
ACTIV-4a)

N Engl J Med. 2021 Aug 26;385(9):790-802. 

N Engl J Med. 2021 Aug 26;385(9):777-789. 

• Convalescent plasma has a low likelihood of improving outcomes
JAMA. 2021 Nov 2;326(17):1690-1702. 

• Aspirin and P2Y12 platelet inhibitors have a low likelihood of improving 
outcomes

JAMA. 2022 Apr 5;327(13):1247-1259. 



REMAP COVID Findings at Present
180-day outcomes are consistent with shorter-term outcomes for 
most studied COVID-19 therapies

JAMA. 2023 Jan 3;329(1):39-51.

Treatment effects of therapeutic-dose heparin are heterogenous in patients 
hospitalized for COVID-19

JAMA. 2023 Apr 4;329(13):1066-1077.

ACE-Is and ARBs do not improve, and likely worsen, outcomes among critically ill 
adults with COVID-19

JAMA. 2024 Aug 20. doi: 10.1001/jama.2024.16951.

Intravenous vitamin C has a low probability of improving OSFDs and survival in 
hospitalized patients with COVID-19

JAMA. 2023 Nov 14;330(18):1745-1759.

Simvastatin may improve outcomes among critically ill patients with COVID-19

N Engl J Med. 2023 Dec 21;389(25):2341-2354.



Lesson #1: Keep it Simple



Setting Expectations Early

• Case Report Form – 53 pages

• Completion Guidelines – 253 pages



King AJ, Higgins L, Au C, Malakouti S, Music E, Kalchthaler K, Clermont G, Garrard W, Huang DT, McVerry BJ, Seymour CW, Linstrum K, McNamara A, Green C, Loar I, Roberts T, 
Marroquin O, Angus DC, Horvat CM. Automatic Population of the Case Report Forms for an International Multifactorial Adaptive Platform Trial Amid the COVID-19 Pandemic. 
AMIA Jt Summits Transl Sci Proc. 2024 May 31;2024:276-284. PMID: 38827056; PMCID: PMC11141839.

Reviewing Data Elements to Embed and 
Verification







Improving Efficiency

1. Whittle the CRF to the essentials

2. Define the schema in advance



Lesson #2: Consider your source(s)



Patient Identification

Trial Data 
Collection

Deploy Interventions



• An organ support day defined as any of the following for more than 
one  continuous hour:

• Continuous vasopressor and/or inotrope infusion

• High-flow O2 delivered via nasal prongs or cannula by a specialized device, 
with an FiO2 ≥ 0.4 and at a flow rate of at least 30 L/min

• Non-invasive ventilation

• Invasive mechanical ventilation

Primary Endpoint



Deriving all trial data from the EHR

High Flow Nasal Cannula

Ventilator

Tracheostomy





Adding Flexibility for Efficiency

1. Structure definitions according to varied data 
sources

2. Consider whether a source is ‘good enough’ 
versus ‘perfect/ideal’



Lesson #3: Align Incentives





Courtesy of DALL-E



Healthcare Data Life Cycle

Adapted from CMS Digital Quality Strategic Roadmap (2022)







Summary

• Keep it simple

• Consider your data sources

• Align incentives



Thank You 



Louise Bowman
Professor of Medicine and Clinical Trials
University of Oxford
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Case examples of flexible trial 
approaches

louise.bowman@ndph.ox.ac.uk

26 February 2025

Prof Louise Bowman

Professor of Medicine & Clinical Trials

University of Oxford, UK

CTTI’S OPTIMIZING DATA QUALITY AND FLEXIBILITY IN TRIALS | EXPERT MEETING



What makes a GOOD clinical trial?

• Ask an IMPORTANT question 

• Answer it RELIABLY

• Keep trial participants SAFE 



Methodological streamlining

A relentless focus on things that 
matter and de-prioritising 

everything else



Things that matter
• Robust trial design

– Statistical power

– Large-enough population

• Efficient recruitment
– Network of collaborators

– Simple eligibility criteria

– Use of electronic health records/registries

• Complete and high-quality follow up
– Record only key study outcomes and related data

– Record linkage during and beyond study

• Safety of participants



Making trials work

• Trials that are easy for participants

• Trials that are easy for site staff/local 
doctors & nurses

• Results that have impact



ASCEND: The Research Question

A Study of Cardiovascular Events iN Diabetes

• For people with diabetes who have not yet 
had a heart attack or stroke:

– Is low-dose aspirin beneficial?

– Are omega-3 fish oils beneficial?

– Are these treatments safe?



The Problem



The Solution

• Streamlined

• Cost effective

• Simple eligibility criteria

• Mail-based trial design

• 15,480 UK participants



No study clinics required

Image courtesy of artur84/FreeDigitalPhotos.net



“Decentralised”

Image courtesy of artur84/FreeDigitalPhotos.net











800 million



• UK trial
• 20,000 participants
• Type 2 diabetes
• No previous CVD
• Oral semaglutide vs placebo
• ~5 years follow-up
• Primary endpoint: MACE+

• No physical trial sites
• Extensive use of electronic 

health data/digital technologies



Identification & invitation in ASCEND PLUS

Approvals:

• Research Ethics Committee (REC)

• Confidentiality Advisory Group (CAG) 

• IGARD

Hospital 
records

Pharmacy 
records

Contract 
mailing houseNHS Digital 

Name, 

Address

Unique ID

Invitation letter & 
initial information leaflet





If I join the trial, I would prefer to:

Complete questionnaires online myself, and 
request a call from a research nurse if I need more 
information

Or

Complete questionnaires by speaking to a 
research nurse by telephone or video call



Participants take part from home

PARTICIPANT CHOICE





Study treatment mailed to participants’ homes



Extensive data linkage for outcomes

• Hospitalisations

• Cause of death 

• Medicines dispensed in the community

• National Diabetes Audit (NDA)

• Other national registries



ASCEND – adjudicated outcomes vs. NHS data linkage

Harper et al. JAMA Netw Open. 2021;4(12):e2139748. 





Safety of future patients if the trial 

doesn’t get done

“Streamlining and quality are not opposed” 

Rob Califf, 
outgoing Commissioner,

US FDA



https://www.ndph.ox.ac.uk/st
udy-with-us/msc-clinical-trials



©OUImages /Whitaker studio

Thank you

Louise.bowman@ndph.ox.ac.uk



Q&A



Evaluate for what’s essential 

Eliminate nonessential activities 

Control for errors that matter to ensure 
the safety of trial participants and the 
credibility of key study results

Adopting a QbD mindset

Critical to 

Quality

Not Critical

to Quality

Proposed Critical-to-Quality Factor (CTQ)



Any Element of the Study Can be “Critical to Quality”
Topic Examples of Potential CTQ Factors

Protocol Design

Eligibility Criteria

Randomization

Masking

Types of Controls

Data Quantity

Endpoints

Procedures Supporting Study Endpoints and Data Integrity

IP Handling and Administration

Feasibility
Study and Site Feasibility

Accrual

Patient Safety

Informed Consent

Withdrawal Criteria and Trial Participant Retention

Signal Detection and Safety Reporting

Data Monitoring Committee /Stopping Rules

Study Conduct

Training

Data Recording and Reporting

Data Monitoring and Management

Statistical Analysis

Study Reporting Dissemination of Study Results

Third-Party 

Engagement

Delegation of Sponsor Responsibilities

Collaborations



Strategies to 
Address Risks

(Via Trial Design   
and/or Oversight)

Specific Risks to 
CTQ

Critical to Quality 
Factor (CTQ)

High retention critical 
for primary efficacy 

analysis

4-6 hour site visits may 
increase 

dropout rates

Remove assessments if 
not tied to primary or 

key secondary endpoint

Minimize site visits; use 
digital health 

technologies and tele-
visits

Sites not near patients; 
may lead to high 

dropout rates 

Provide travel/logistics 
support for necessary 

site visits

Critical to Quality Factor Example

E
x
a

m
p

le



Roundtable Discussions 
Part 1: Offering Flexible Approaches



Members of CTTI Social Science Team 
will moderate each roundtable discussion

Amy Corneli, PhD, MPH Carrie Dombeck, MA Kevin McKenna, MPH

Jamilah Taylor, BSBlythe Fortino, PhD Summer Starling, DrPH, MPH



We will record audio to capture everything said and transcribe each group's 
discussion

Any identifying details shared will be removed from the transcripts

The audio recordings will be stored securely and later destroyed

Please keep the information shared by others private

Groups are pre-assigned to ensure diverse representation of stakeholders

Each group will also include a notetaker

Roundtables – Recording Disclaimer



Scenario 1 Scenario 2 Scenario 3

Overview Phase 3 international, 
cardiovascular study

Phase 2 study rare disease 
study

Phase 2 personalized medicine 
oncology study 

Intervention Oral anticoagulation new drug 
vs a known drug

An oral drug (NMDA receptor 
antagonist)

New drugs in sequence with standard 
chemotherapy vs standard therapy 
alone prior to surgical tumor removal

Population Adult patients with atrial 
fibrillation at risk for stroke

Female pediatric patients with 
a rare neurodevelopmental 
syndrome

Male and female adults with locally 
advanced breast cancer

Purpose Show non-inferiority and 
demonstrate superiority 
(compare efficacy and safety) to 
prevent stroke or systemic 
embolism

Assess the safety, tolerability, 
and efficacy of a repurposed 
drug

Identify improved treatment regimens 
for patient subsets on basis of 
molecular characteristics (biomarker 
signatures) of the disease

Flexible 
approach

Conventional model or a fully 
remote decentralized clinical 
trial (DCT) model

Hybrid decentralized trial with 
wearable for continuous 
monitoring

Trial integrated into routine care

Randomized Trial Case Scenarios: The Basics



Please take 5 minutes 
to review your case study

You can ask brief, clarifying questions afterward



6 Break Out Groups designated by colored dots on back of your name tag:

▪ Group 1 = red  Kingsman Park with Blythe

▪ Group 2 = orange Burnham C with Carrie

▪ Group 3 = yellow Storey Park Room with Amy

▪ Group 4 = green  Stanton Park Room with Kevin

▪ Group 5 = blue Lincoln Park with Jamilah

▪ Group 6 = virtual Zoom/Virtual Room with Summer

Duration =  ~65 minutes (pre lunch) and ~75 minutes (post lunch)

Break Out Group Overview



Regulatory Advances in Support of RWD & Data Quality



Peter Stein
Director of CDER's Office of New Drugs
Food and Drug Administration



Clinical Trial Quality – A (brief) 
Regulatory Perspective

CTTI 
February 2025

Peter Stein, MD
Director

Office of New Drugs / CDER / FDA
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Approving a new drug: “two components”

• Demonstrating effectiveness: meeting the substantial evidence standard 

and

• Concluding that the drug’s benefit outweighs its risk: how FDA interprets 

“safe for use….”
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Substantial evidence: the statutory standard for approval 

• As defined in Section 505(d), substantial evidence is:

o “evidence consisting of adequate and well-
controlled investigations, including clinical 
investigations, by experts qualified by scientific 
training and experience to evaluate the 
effectiveness of the drug involved, on the basis of 
which it could fairly and responsibly be concluded 
by such experts that the drug will have the effect it 
purports or is represented to have under the 
conditions of use prescribed, recommended, or 
suggested in the labeling or proposed labeling 
thereof.”

144

•The FDA standard
requirement for two
A&WC studies 

•Replication is a 
scientific standard, 
reduces risk of false 
positive findings, bias 
or confounding in a 
single trial

•No mention of “p 
values” in statute
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Effectiveness for what?…endpoints that can support 
approval

• Drugs must improve how a patient….
– Feels: improvements in pain, dyspnea, depression, 

other relevant symptoms

or
– Functions: ability to care for themselves, ability to 

work, participate in social activities, ambulate

or
– Survives

Persuasive evidence that an 
effect is present                     
= statistical assessment

and

Evidence that the effect is 
clinically meaningful                              
= clinical assessment

• Not defined in statute or regulation…FDA has long considered that 
drugs must provide a meaningful clinical benefit to support approval

– Not just statistical significance 
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For a trial to provide interpretable and reliable evidence, 
what are the scientific design/execution principles? 

• Pre-specify the study objectives and the analysis: avoid post-hoc “cherry-picking”  

• Have an appropriate comparative control group to separate the disease natural history 
or trial effects from the drug effect  

• Be sure the patients in the trial have the disease to be studied

• Minimize bias in assignment of patients to treatment or control 

• Minimize bias on the part of subjects, observers, and analysts of the data 

• Make sure the endpoint is well defined and reliable—reflects a clinically meaningful 
aspect of the disease

• Assure that the analysis is properly conducted with reliable methods
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Regulatory definition of an adequate and well-controlled 
investigation

Selected Key Characteristics*

• There is a clear statement of objectives of the investigation and methods of analysis

• The study uses a design that permits a valid comparison with a control to provide a 
quantitative assessment of drug effect: placebo-control, dose-comparison control, no 
treatment control, active-treatment control, historical control

• The method of selection of subjects provides adequate assurance that they have the 
disease/condition being studied.

• The method of assigning patients to treatment and control groups minimizes bias and 
is intended to assure comparability of the groups with respect to pertinent variables. 
Ordinarily….assignment is by randomization…

• Adequate measures are taken to minimize bias on the part of the subjects, observers, 
and analysts of the data

• The methods of assessment of subjects’ response are well defined and reliable.

• There is an analysis of the results of the study adequate to assess the effects of the 
drug *From 21 CFR 314.126
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Some principles in getting to an AWC investigation

Selected Key Characteristics*

• There is a clear statement of objectives of the investigation and 
methods of analysis

• The study uses a design that permits a valid comparison with a 
control to provide a quantitative assessment of drug effect: placebo-
control, dose-comparison control, no treatment control, active-
treatment control, historical control

• The method of selection of subjects provides adequate assurance 
that they have the disease/condition being studied.

• The method of assigning patients to treatment and control groups 
minimizes bias and is intended to assure comparability of the groups 
with respect to pertinent variables.  

• Adequate measures are taken to minimize bias on the part of the 
subjects, observers, and analysts of the data

• The methods of assessment of subjects’ response are well defined 
and reliable.

• There is an analysis of the results of the study adequate to assess the 
effects of the drug 

*From 21 CFR 314.126

Assure that the study design features and study implementation 
focus on the key objectives: avoid unnecessary complexity

Select a study design that can properly address the study 
objectives – and accounts for other key criteria needed for study 
interpretability

Keep the enrollment criteria as broad and simple as possible—
but assure that the population is consistent with the study 
objective

Assure the selected AWC study design is fit-for-purpose: can the 
comparison group assure an interpretable result?

If blinding is not feasible, assure that the study design, conduct, 
and analysis can still provide interpretable results

Assure the endpoint is reliable and fit-for-purpose in addressing 
the study objective

Prespecify the approach to avoid Type I error, and assure that the 
analytic method provides interpretable results



149

“Traditional” vs “pragmatic” trials: an overview of components  

Study population: 
entry decision often 
by participating 
physician, few 
exclusions Recruitment: patients 

in practice settings

Setting: typically, 
community practices 
(general or specialty, but 
not usually at referral 
centers) 

Organization: often at 
sites not previously 
involved in  research, 
usually limited or no 
research infrastructure 

Intervention: usually not blinded; 
co-interventions not usually 
standardized/controlled

Adherence: no specific 
efforts to assure higher 
adherence or to assess 
adherence (other than 
through claims for 
refills) 

Monitoring: may be no or 
limited protocol-defined 
requirements: follow-up as 
deemed clinically appropriate  

Primary outcome: through claims 
or EHR, may use limited eCRF 
collection; often no required 
procedures; adjudication can be 
implemented (all or some)

Primary analysis: 
usually inclusive   

Do the patients actually 
have the targeted disease?

How well-
controlled and 
reliable will 
patient 
monitoring 
and evaluation 
be?

How important is blinding in 
supporting robust casual 
inferences?

How much do we care to understand the 
effect if patients do not take the drug? 
Will we have reliable information on 
exposure Is adherence per se an issue?

How accurate and 
reliable is the 
endpoint, does it 
reflect what it 
purports to reflect?

How well are 
we detecting 
efficacy 
endpoints 
and safety? 

How well are the analysis 
populations constructed – do 
we understand the impact of 
missing data?

Based on: The PRagmatic-Explanatory Continuum Indicator Summary 2 (PRECIS-2) wheel   BMJ 2015

What is the study 
objective: robust 
assessment of 
efficacy and safety 
or RW 
“experience”?
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The changing “face” of clinical trials

Decentralized trials

Digital health technology endpoints

Adaptive designs; Bayesian approaches

Pragmatic trial designs; point of care trials

Use of RWE – observational analyses as AWC studies

Master protocols

To approve a drug or 

a new indication, the 

data must provide 

substantial evidence 

of effectiveness from 

AWC investigations 

(“persuasive 

evidence”) and 

sufficient safety to 

assess benefit and 

risk

What’s changing in the clinical trial enterprise? What’s not changing…
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Quality by design – regulatory considerations

• Consider the regulatory criteria for an adequate and well controlled investigation: the 
key “currency” to support regulatory decisions

• Avoid unnecessary study complexity – as it can undermine quality (too much noise, 
easy to miss critical study failures)

• Assure that necessary complexity (in patient selection, visit structure, endpoints, data 
collection, safety assessments) is identified and the protocol, study conduct, and study 
monitoring are designed around assuring quality

• Identify and focus on the study elements critical to interpretable and reliable results –
and target trial design, conduct and monitoring towards these critical elements

• For studies to support regulatory decision-making, assure that trial data is verifiable—
line of site from the point of collection to the data sets to the study results and reports
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Resources to support incorporation of innovative approaches to 
trial design and conduct – with a focus on quality

• ICH E8(R1) General Considerations for Clinical Studies (2022)

• ICH E6(R3) Good Clinical Practice (2013)

• Applicable FDA guidances:

– Oversight of Clinical Investigations – A Risk-Based Approach to Monitoring (2013)

– A Risk-Based Approach to Monitoring of Clinical Investigations: Q&A (2023)

– Conducting Clinical Trials with Decentralized Elements (2024)

– Digital Health Technologies for Remote Data Acquisition in Clinical Investigations (2023)

– Integrating Randomized Controlled Trials for Drugs and Biological Products into Routine Clinical 
Practice (2024)

• C3TI (launched 2023): focused on clinical trial innovation  



CDER launched C3TI in April 2024 

to enable and amplify innovative approaches to clinical trials that 

are designed to improve the efficiency and effectiveness of drug 

development.
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Streamlined Trials Embedded in clinical Practice – Incorporate features such as real-world 

data collection, decentralized procedures that can be performed in the clinical practice setting, 

and other innovations aimed to use resources effectively, conduct trials efficiently, and 

encourage trial recruitment and retention.

Selective Safety Data Collection – Focus on streamlining data collection in clinical trials of 

drugs with well-known safety profiles to reduce the burden of collecting unnecessary data.

Bayesian Supplemental Analysis – Increase CDER staff and drug developers’ utilization of 

innovative statistical approaches.
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INITIAL PROJECT AREAS

C3TI Demonstration Program 



Roundtable Discussions 
Part 2: Assessing Data Quality 



6 Break Out Groups designated by colored dots on back of your name tag:

▪ Group 1 = red  Kingsman Park with Blythe

▪ Group 2 = orange Burnham C with Carrie

▪ Group 3 = yellow Storey Park Room with Amy

▪ Group 4 = green  Stanton Park Room with Kevin

▪ Group 5 = blue Lincoln Park with Jamilah

▪ Group 6 = virtual Zoom/Virtual Room with Summer

Duration =  ~65 minutes (pre lunch) and ~75 minutes (post lunch)

Break Out Group Reminder



*E.g. flexible approach = mobile nurse collects necessary blood sample at home balanced by training to 
ensure data integrity

Scenario Recap

For your Group…..

Provide 1 or 2 reflections of where flexibility and data quality were 
well balanced or where things could have been done differently*



Project Objectives

Identify the range of flexible operational 
approaches; their advantages, 
disadvantages, implementation practicality; 
and how the approaches might affect data 
quality

Seek consensus around critical concerns for 
data quality, including the acceptable ranges 
for which errors in the data can be tolerated 
and best practices to ensure data meet their 
intended purpose

Describe considerations for maintaining data 
quality when using flexible operational 
approaches in intervention clinical trials 

Approach

✓Expert Meeting 

❑Surveys? 

❑Develop library of resources?

❑Interviews?

❑If generalizable themes emerge, develop 
recommendations

Optimizing Data Quality and Trial Flexibility Project Next Steps



Expert Meeting Next Steps

Social Science Team – will 
analyze today’s 
discussions for key themes

Project team – will assess 
key themes to inform next 
steps

CTTI– will summarize 
meeting and post on our 
project page in near future

Attendees - Kindly 
Complete the Evaluation 
survey!



Evaluation Survey

https://duke.is/TrialFlexEval

Thank you!

https://duke.is/TrialFlexEval


www.ctti-clinicaltrials.org

THANK YOU

@CTTI_Trials

Thank you Experts, CTTI Staff, and Social Science Team!


