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Abstract 
Context: 
The following bibliography provides the relevant published literature on LTFU/RWE, including specific 
considerations for cell/gene therapy, for participants of the NYAS “Gene Therapies – Bioethics 
Challenges and Solutions” Workshop on 10 October 2019. 
Assessment: 
Most of the published literature focuses on general discussions of LTFU/RWE. There is a paucity of 
literature discussing ethical considerations of LTFU/RWE in the context of cell/gene therapies, 
highlighting the need for further discussion in this area. 
Structure: 
Publications in each section/subsection are listed in reverse chronological order. For LTFU, the 
publication discussing ethical considerations for germline gene editing is listed first. The rest of the LTFU 
references discuss considerations for long-term follow up in clinical trials. For RWE, there are three 
subsections including consensus/regulatory recommendations, perspectives/viewpoints and oncology 
specific publications. 
Search Sources/Methodology: 
PubMed and Google Scholar were used to search for relevant publications from the past 3 years. Given 
the paucity of articles on LTFU/RWE specifically for gene therapy, pertinent publications that discuss 
LTFU/RWE more broadly were included. 
Recommendation: 
Key pre-read articles: 
Cwik B. Intergenerational monitoring in clinical trials of germline gene editing. J Med Ethics. 2019 Aug 
31. [Epub ahead of print] 
 

Sherman RE, Anderson SA, Dal Pan GJ, Gray GW, Gross T, Hunter NL, LaVange L, Marinac-Dabic D, Marks 
PW, Robb MA, Shuren J, Temple R, Woodcock J, Yue LQ, Califf RM. Real-World Evidence - What Is It and 
What Can It Tell Us? N Engl J Med. 2016 Dec 8;375(23):2293-2297. 
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LTFU (LONG TERM FOLLOW UP) 

 
Intergenerational monitoring in clinical trials of germline gene editing. 
Cwik B. 
J Med Ethics. 2019 Aug 31. [Epub ahead of print] 
Abstract 
Design of clinical trials for germline gene editing stretches current accepted standards for human 
subjects research. Among the challenges involved is a set of issues concerning intergenerational 
monitoring-long-term follow-up study of subjects and their descendants. Because changes made at the 
germline would be heritable, germline gene editing could have adverse effects on individuals' health 
that can be passed on to future generations. Determining whether germline gene editing is safe and 
effective for clinical use thus may require intergenerational monitoring. The aim of this paper is to 
identify and argue for the significance of a set of ethical issues raised by intergenerational monitoring in 
future clinical trials of germline gene editing. Though long-term, multigenerational follow-up study of 
this kind is not without precedent, intergenerational monitoring in this context raises unique ethical 
challenges, challenges that go beyond existing protocols and standards for human subjects research. 
These challenges will need to be addressed if clinical trials of germline gene editing are ever pursued. 
 
 
Assessment of Long-Term Follow-up of Randomized Trial Participants by Linkage to Routinely 
Collected Data: A Scoping Review and Analysis. 
Fitzpatrick T, Perrier L, Shakik S, Cairncross Z, Tricco AC, Lix L, Zwarenstein M, Rosella L, Henry D. 
JAMA Netw Open. 2018 Dec 7;1(8):e186019. 
Abstract 
IMPORTANCE: 
Follow-up of participants in randomized trials may be limited by logistic and financial factors. Some 
important randomized trials have been extended well beyond their original follow-up period 
by linkage of individual participant information to routinely collected dataheld in administrative records 
and registries. 
OBJECTIVE: 
To perform a scoping review of randomized clinical trials extended by record linkage to characterize this 
literature and explore any additional insights into treatment effectiveness provided by long-term follow-
up using record linkage. 
DATA SOURCES: 
A literature search in Embase, CINAHL, MEDLINE, and the Cochrane Register of Controlled Trials was 
performed for the period January 1, 1945, through November 25, 2016. 
STUDY SELECTION: 
Various combinations of search terms were used, as there is no accepted terminology. Determination of 
study eligibility and extraction of information about trial characteristics and outcomes, for both original 
and extended trial reports, were performed in duplicate. 
DATA EXTRACTION AND SYNTHESIS: 
Assessment of study eligibility and data extraction were performed independently by 2 reviewers. All 
analyses were descriptive. 
MAIN OUTCOMES AND MEASURES: 
Outcomes in the pairs of original and extended trials were categorized according to whether any 
benefits or harms from interventions were sustained, were lost, or emerged during long-term follow-up. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Cwik%20B%5BAuthor%5D&cauthor=true&cauthor_uid=31473657
https://www.ncbi.nlm.nih.gov/pubmed/31473657
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fitzpatrick%20T%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Perrier%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shakik%20S%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cairncross%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tricco%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lix%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zwarenstein%20M%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rosella%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30646311
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Assessment+of+Long-term+Follow-up+of+Randomized+Trial+Participants+by+Linkage+to+Routinely+Collected+Data+A+Scoping+Review+and+Analysis
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RESULTS: 
A total of 113 extended trials were included in the study. Linkage to administrative and 
registry data extended follow-up by between 1 and 55 years. The most common interventions were 
pharmaceuticals (47 [41.6%]), surgery (19 [16.8%]), and disease screening (19 [16.8%]). End points most 
frequently studied through record linkage included mortality (88 [77.9%]), cancer (41 [36.3%]), and 
cardiovascular events (37 [32.7%]). One hundred four trial extensions (92.0%) were analyzed according 
to the original trial randomization. The reports provided details of 155 analyses of study outcomes. 
Seventy-four analyses (47.7%) identified statistically significant benefits in the trial extension phase. In 
21 of these (28.4%), benefits were significant only in this period. Null results in both the original and 
extended trials were seen in 34 of the analyses (21.9%). Loss of significant benefits of an intervention 
were seen in 12 analyses (7.7%). Statistically significant harms were seen in 16 trial extension analyses 
(10.3%), and in 14 of these (87.5%), the harms were significant only in the trialextension phase. 
CONCLUSIONS AND RELEVANCE: 
Trial extension by linkage to routinely collected data is a versatile underused approach that may add 
critical insights beyond those of the original trial. Some beneficial and harmful outcomes of 
interventions are captured only in the extension phase of randomized trials. 
 
 
Post-trial follow-up methodology in large randomised controlled trials: a systematic review. 
Llewellyn-Bennett R, Edwards D, Roberts N, Hainsworth AH, Bulbulia R, Bowman L. 
Trials. 2018 May 30;19(1):298. 
Abstract 
BACKGROUND: 
Randomised controlled clinical trials typically have a relatively brief in-trial follow-up period which can 
underestimate safety signals and fail to detect long-term hazards, which may take years to appear. 
Extended follow-up after the scheduled closure of the trial allows detection of both persistent or 
enhanced beneficial effects following cessation of study treatment (i.e. a legacy effect) and the 
emergence of possible adverse effects (e.g. development of cancer). 
METHODS: 
A systematic review was conducted following PRISMA guidelines to qualitatively compare post-
trial follow-up methods used in large randomised controlled trials. Five bibliographic databases, 
including Medline and the Cochrane Library, and one trial registry were searched. All large randomised 
controlled trials (more than 1000 adult participants) published from March 2006 to April 2017 were 
evaluated. Two reviewers screened and extracted data attaining > 95% concordance of papers checked. 
Assessment of bias in the trials was evaluated using the Cochrane Risk of Bias tool. 
RESULTS: 
Fifty-seven thousand three hundred and fifty-two papers were identified and 65 trials which had post-
trial follow-up (PTFU) were included in the analysis. The majority of trials used more than one type 
of follow-up. There was no evidence of an association between the retention rates of participants in the 
PTFU period and the type of follow-up used. Costs of PTFU varied widely with data linkage being the 
most economical. It was not possible to assess associations between risk of bias during the in-trial 
period and proportions lost to follow-upduring the PTFU period. 
DISCUSSION: 
Data captured during the post-trial follow-up period can add scientific value to a trial. However, there 
are logistical and financial barriers to overcome. Where available, data linkage via electronic registries 
and records is a cost-effective method which can provide data on a range of endpoints. 
 
 
Analysis of randomised trials with long-term follow-up. 
Herbert RD, Kasza J, Bø K 
BMC Med Res Methodol. 2018 May 29;18(1):48. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Llewellyn-Bennett%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29843774
https://www.ncbi.nlm.nih.gov/pubmed/?term=Edwards%20D%5BAuthor%5D&cauthor=true&cauthor_uid=29843774
https://www.ncbi.nlm.nih.gov/pubmed/?term=Roberts%20N%5BAuthor%5D&cauthor=true&cauthor_uid=29843774
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hainsworth%20AH%5BAuthor%5D&cauthor=true&cauthor_uid=29843774
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bulbulia%20R%5BAuthor%5D&cauthor=true&cauthor_uid=29843774
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bowman%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29843774
https://www.ncbi.nlm.nih.gov/pubmed/29843774
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https://www.ncbi.nlm.nih.gov/pubmed/?term=B%C3%B8%20K%5BAuthor%5D&cauthor=true&cauthor_uid=29843614
https://www.ncbi.nlm.nih.gov/pubmed/29843614
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Abstract 
Randomised trials with long-term follow-up can provide estimates of the long-term effects of health 
interventions. However, analysis of long-term outcomes in randomised trials may be complicated by 
problems with the administration of treatment such as non-adherence, treatment switching and co-
intervention, and problems obtaining outcome measurements arising from loss to follow-up and death 
of participants. Methods for dealing with these issues that involve conditioning on post-randomisation 
variables are unsatisfactory because they may involve the comparison of non-exchangeable groups and 
generate estimates that do not have a valid causal interpretation. We describe approaches 
to analysis that potentially provide estimates of causal effects when such issues arise. Brief descriptions 
are provided of the use of instrumental variable and propensity score methods in trials with imperfect 
adherence, marginal structural models and g-estimation in trials with treatment switching, mixed 
longitudinal models and multiple imputation in trials with loss to follow-up, and a 
sensitivity analysis that can be used when trial follow-up is truncated by death or other events. Clinical 
trialists might consider these methods both at the design and analysis stages 
of randomised trials with long-term follow-up. 
 
 
 
RWE (REAL WORLD EVIDENCE) 
 
CONSENSUS/REGULATORY 
Examining the Impact of Real-World Evidence on Medical Product Development: Proceedings of a 
Workshop Series (2019) 
The National Academies Press, Washington, DC 
https://www.nap.edu/catalog/25352/examining-the-impact-of-real-world-evidence-on-medical-
product-development 
Excerpt 
Randomized controlled trials (RCTs) have traditionally served as the gold standard for generating 
evidence about medical interventions. However, RCTs have inherent limitations and may not reflect the 
use of medical products in the real world (e.g. specific therapeutic interventions may perform differently 
within different patient cohorts based on age, gender, race, ethnicity, disease severity, comorbidities, or 
polypharmacy). Additionally, RCTs are expensive, time consuming, and cannot answer all questions 
about a product or intervention. Evidence generated from real-world use—based on sources such as 
patient registries, electronic health records (EHRs), and medical claims data—may provide valuable 
information, alongside RCTs, to inform medical product decision making. 
 
 
Framework for FDA’s Real World Evidence Program (December 2018) 
https://www.fda.gov/media/120060/download 
Excerpt 
FDA’s real-world evidence (RWE) Program will be multifaceted. It will involve demonstration projects, 
stakeholder engagement, internal processes to bring senior leadership input into the evaluation of RWE 
and promote shared learning and consistency in applying the framework, and guidance documents to 
assist developers interested in using real-world data (RWD) to develop RWE to support Agency 
regulatory decisions. This document outlines the framework FDA plans to use to implement its RWE 
Program. 
 
 
Good practices for real-world data studies of treatment and/or comparative effectiveness: 
Recommendations from the joint ISPOR-ISPE Special Task Force on real-world evidence in 
healthcare decision making. 

https://www.nap.edu/read/25352
https://www.nap.edu/catalog/25352/examining-the-impact-of-real-world-evidence-on-medical-product-development
https://www.nap.edu/catalog/25352/examining-the-impact-of-real-world-evidence-on-medical-product-development
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Berger ML, Sox H, Willke RJ, Brixner DL, Eichler HG, Goettsch W, Madigan D, Makady A, Schneeweiss 
S, Tarricone R, Wang SV, Watkins J, Daniel Mullins C. 
Pharmacoepidemiol Drug Saf. 2017 Sep;26(9):1033-1039. 
 
Abstract 
PURPOSE: 
Real-world evidence (RWE) includes data from retrospective or prospective observational studies and 
observational registries and provides insights beyond those addressed by randomized controlled trials. 
RWE studies aim to improve health care decision making. 
METHODS: 
The International Society for Pharmacoeconomics and Outcomes Research (ISPOR) and the International 
Society for Pharmacoepidemiology (ISPE) created a task force to make recommendations regarding 
good procedural practices that would enhance decision makers' confidence in evidence derived from 
RWD studies. Peer review by ISPOR/ISPE members and task force participants provided a consensus-
building iterative process for the topics and framing of recommendations. 
RESULTS: 
The ISPOR/ISPE Task Force recommendations cover seven topics such as study registration, replicability, 
and stakeholder involvement in RWE studies. These recommendations, in concert with 
earlier recommendations about study methodology, provide a trustworthy foundation for the expanded 
use of RWE in health care decision making. 
CONCLUSION: 
The focus of these recommendations is good procedural practices for studies that test a specific 
hypothesis in a specific population. We recognize that some of the recommendations in this report may 
not be widely adopted without appropriate incentives from decision makers, journal editors, and other 
key stakeholders. 
 
 
 
PERSPECTIVES/VIEWPOINTS 
Cell and Gene Therapy Trials: Are We Facing an 'Evidence Crisis'? 
Abou-El-Enein M, Hey SP. 
EClinicalMedicine. 2019 Feb 2;7:13-14. 
Excerpt 
Although there is great potential for cell and gene therapies, most of those currently approved for 
clinical use, particularly CAR-T cell products, were evaluated in pivotal trials of less than 100 patients [3]. 
Having such limited data means that there may be a larger-than-usual gap between what is known 
about the safety and efficacy of these therapies and what clinicians need to know to reliably judge their 
benefits; and what payers needs to know to establish sound reimbursement policies. Integrating cell and 
gene therapies into routine clinical practice will therefore require robust mechanisms to report, track, 
and coordinate further evidence development—to ensure that clinicians and payers have access to the 
evidence they need. 
 
 
Real-World Evidence and Real-World Data for Evaluating Drug Safety and Effectiveness. 
Corrigan-Curay J, Sacks L, Woodcock J. 
JAMA. 2018 Sep 4;320(9):867-868. 
Excerpt 
…Determining the optimum analytic approach to generate RWE is an area of considerable debate. Even 
though the setting in which traditional trials are conducted may reduce their external validity, 
randomization remains the key tool to support robust causal inference. Applying this important 
scientific tool to the real-world environment may minimize confounding while allowing generation of 
data from populations most reflective of patients who will receive the drug if it is approved. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Berger%20ML%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sox%20H%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Willke%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brixner%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eichler%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Goettsch%20W%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Madigan%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Makady%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schneeweiss%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Schneeweiss%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tarricone%20R%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20SV%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Watkins%20J%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Daniel%20Mullins%20C%5BAuthor%5D&cauthor=true&cauthor_uid=28913966
https://www.ncbi.nlm.nih.gov/pubmed/28913966
https://www.ncbi.nlm.nih.gov/pubmed/?term=Corrigan-Curay%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30105359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sacks%20L%5BAuthor%5D&cauthor=true&cauthor_uid=30105359
https://www.ncbi.nlm.nih.gov/pubmed/?term=Woodcock%20J%5BAuthor%5D&cauthor=true&cauthor_uid=30105359
https://www.ncbi.nlm.nih.gov/pubmed/30105359
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Randomization implemented in the setting of clinical care may result in a broader inclusion of patients 
and facilitate observation of patients in their everyday clinical environment. Building on the model of 
large simple trials, randomized trials can be increasingly integrated into clinical practice. These trials may 
include “pragmatic” features5 that seek to mimic implementation of an intervention in routine clinical 
practice. Integrating research into clinical settings may present new challenges involving clinician 
workflow and require additional training to ensure good clinical research practice. 
 
 
Assessing Drug Safety in Children - The Role of Real-World Data. 
McMahon AW, Dal Pan G. 
N Engl J Med. 2018 Jun 7;378(23):2155-2157. 
Excerpt 
…By their nature, case reports are often unable to clearly link adverse effects 
with a particular product or quantify relatively small yet clinically relevant treatment-related effects. 
These limitations are especially relevant for adverse effects that occur months or years after treatment 
and those related to growth and development. Traditional clinical trials can provide more answers on 
the long-term effects of medical products but in this context can be unethical, impractical, or expensive. 
There are important challenges specific to assessing drug safety in children. Long-term follow up is 
needed to observe effects over multiple developmental stages. Drugs may contribute to decreased 
growth rates during or after exposure, and exposure to medications in utero may cause delayed effects. 
Children take medications less often than adults, and measurement of rare events requires large 
databases. Finally, treating rare diseases is an important part of pediatric care. 
 
 
Real-World Evidence - What Is It and What Can It Tell Us? 
Sherman RE, Anderson SA, Dal Pan GJ, Gray GW, Gross T, Hunter NL, LaVange L, Marinac-Dabic D, Marks 
PW, Robb MA, Shuren J, Temple R, Woodcock J, Yue LQ, Califf RM. 
N Engl J Med. 2016 Dec 8;375(23):2293-2297. 
Excerpt 
The term “real-world evidence” is widely used by those who develop medical products or who 
study, deliver, or pay for health care, but its specific meaning is elusive. We believe it refers to 
information on health care that is derived from multiple sources outside typical clinical research 
settings, including electronic health records (EHRs), claims and billing data, product and disease 
registries, and data gathered through personal devices and health applications.1,2 Key to understanding 
the usefulness of real-world evidence is an appreciation of its potential for 
complementing the knowledge gained from traditional clinical trials, whose well-known limitations 
make it difficult to generalize findings to larger, more inclusive populations of patients, providers, and 
health care delivery systems or settings that reflect actual use in practice.3 
 
 
 
ONCOLOGY 
Real-world data: towards achieving the achievable in cancer care. 
Booth CM, Karim S, Mackillop WJ. 
Nat Rev Clin Oncol. 2019 May;16(5):312-325. 
Abstract 
The use of data from the real world to address clinical and policy-relevant questions that cannot be 
answered using data from clinical trials is garnering increased interest. 
Indeed, data from cancer registries and linked treatment records can provide unique insights into 
patients, treatments and outcomes in routine oncology practice. In this Review, we explore the quality 
of real-world data (RWD), provide a framework for the use of RWD and draw attention to the 
methodological pitfalls inherent to using RWD in studies of comparative effectiveness. Randomized 
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Marks%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=27959688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Marks%20PW%5BAuthor%5D&cauthor=true&cauthor_uid=27959688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robb%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=27959688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shuren%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27959688
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Woodcock%20J%5BAuthor%5D&cauthor=true&cauthor_uid=27959688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yue%20LQ%5BAuthor%5D&cauthor=true&cauthor_uid=27959688
https://www.ncbi.nlm.nih.gov/pubmed/?term=Califf%20RM%5BAuthor%5D&cauthor=true&cauthor_uid=27959688
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controlled trials and RWD remain complementary forms of medical evidence; studies using RWD should 
not be used as substitutes for clinical trials. The comparison of outcomes between nonrandomized 
groups of patients who have received different treatments in routine practice remains problematic. 
Accordingly, comparative effectiveness studies need to be designed and interpreted very carefully. With 
due diligence, RWD can be used to identify and close gaps in health care, offering the potential for 
short-term improvement in health-care systems by enabling them to achieve the achievable. 
 
 
Harnessing the Power of Real-World Evidence (RWE): A Checklist to Ensure Regulatory-Grade 
Data Quality. 
Miksad RA, Abernethy AP. 
Clin Pharmacol Ther. 2018 Feb;103(2):202-205. 
   The role of real-world evidence (RWE) in regulatory, drug development, and healthcare decision-
making is rapidly expanding. Recent advances have increased the complexity of cancer care and 
widened the gap between randomized clinical trial (RCT) results and the evidence needed for real-
world clinical decisions. Instead of remaining invisible, data from the >95% of cancer patients treated 
outside of clinical trials can help fill this void. 
 
 
Real-world Data for Clinical Evidence Generation in Oncology. 
Khozin S, Blumenthal GM, Pazdur R. 
J Natl Cancer Inst. 2017 Nov 1;109(11). 
Abstract 
Conventional cancer clinical trials can be slow and costly, often produce results with limited external 
validity, and are difficult for patients to participate in. Recent technological advances and a dynamic 
policy landscape in the United States have created a fertile ground for the use of real-world data (RWD) 
to improve current methods of clinical evidence generation. Sources of RWD include electronic health 
records, insurance claims, patient registries, and digital health solutions outside of conventional clinical 
trials. A definition focused on the original intent of data collected at the point of care can distinguish 
RWD from conventional clinical trial data. When the intent of data collection at the point of care is 
research, RWD can be generated using experimental designs similar to those employed in conventional 
clinical trials, but with several advantages that include gains in efficient execution of studies with an 
appropriate balance between internal and external validity. RWD can support active pharmacovigilance, 
insights into the natural history of disease, and the development of external control arms. Prospective 
collection of RWD can enable evidence generation based on pragmatic clinical trials (PCTs) that support 
randomized study designs and expand clinical research to the point of care. PCTs may help address the 
growing demands for access to experimental therapies while increasing patient participation in cancer 
clinical trials. Conducting valid real-world studies requires data quality assurance through auditable data 
abstraction methods and new incentives to drive electronic capture of clinically relevant data at the 
point of care. 
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