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Abstract
The focus on using real-world data (RWD) in 
clinical research to advance precision medicine, 
drug discovery, and performance improvement 
initiatives has intensified in recent years. 
Pharmaceutical and medical device companies 
eager to capitalize on this potential are looking 
to hospital systems as a rich source of RWD.  
To derive the most value, hospital systems  

Renaissance of Real-World Data 
Real-world data (RWD) is information relating 
to patients’ health status or health care delivery 
that is collected outside of traditional clinical 
trials. This data can be analyzed to generate 
real-world evidence (RWE), which is clinical 
evidence about the usage and potential  
benefits or risks of a medical product1 that  
can speak to its effectiveness, safety, quality  
of care, and value for different patient groups. 
Although registries (based on diseases, 
procedures, or devices) have long been used  
to collect RWD,2 the increasing digitization  
of health care has given rise to many new  
sources: electronic health records (EHRs);  
medical claims, administrative, and billing 
databases; patient reports, information-sharing 
networks, and social media; mobile devices  

2

1 Framework for FDA’s Real-World Evidence Program https://www.fda.gov/media/120060/download 
2  The Future of Registries in the Era of Real-World Evidence for Medical Devices https://jamanetwork.com/journals/jamacardiology/article-abstract/2724987 
3  Top 10 Companies in Real World Evidence Solutions Market https://meticulousblog.org/top-10-companies-in-real-world-evidence-solutions-market/ 
4  Core Concept: The Pandemic is Prompting Widespread Use—and Misuse—of Real-World Data https://www.pnas.org/content/117/45/27754 
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need to be aware of the inherent challenges  
and best practices in managing, curating, and 
analyzing clinical data. Ensuring data integrity  
in the clinical research context can cultivate 
partnerships between medical product 
developers and health systems that create 
efficiencies in post-market studies and support 
the development of evidence-based practices, 
ultimately improving patient outcomes. 

and apps; and biosensors and other wearable 
monitors. Along with this surge, efforts to  
apply RWD in clinical research have expanded. 
Adoption of RWD continues to grow among 
pharmaceutical and medical device makers,  
health care payers, and health care providers,  
and the market for RWE solutions is projected  
to almost triple in size from $1.08 billion  
in 2020 to $3.13 billion by 2027.3

The response to the coronavirus pandemic offers  
a particularly salient example. The pandemic 
spurred a huge effort in the research community  
to use RWD to gain knowledge about symptoms, 
risk factors, disparities, potential treatments, and 
other aspects of COVID-19 as quickly as possible. 
In doing so, it also highlighted the difficulties 
associated with RWD and the need for high-fidelity 
clinical data and appropriate methodologies.4
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Challenges in Generating RWE
Data quality and management 
RWD often varies in format and includes gaps  
or missing data, inconsistencies, and biases,  
making careful management and attention  
to quality imperative.5 In oncology therapeutic 
development, for example, missing mortality  
data can confound trial design, endpoint analysis, 
and extrapolation of benefit; this “missingness”  
must be addressed before the data can be  
considered fit for use.6 A retrospective  
observational study of EHR data in cardiovascular 
medicine suggested that advanced techniques  
may be required to achieve the level of accuracy 
needed for “regulatory-grade” RWE.7 Optimal  
quality review is essential to ensure data  
integrity and uphold credibility. 

In addition to its particular quality characteristics,  
the lack of randomization in RWD warrants the use  
of specialized analytical techniques.8 The increasing 
volume and complexity of clinical data has also called 
attention to the need for unifying platforms through 
which data can be cleaned, analyzed, and compared 
and for processes, policies, and standards for data 
management, verification, and interpretation.9

This is especially important for RWD, which may be 
collated from a multitude of sources. Experts with 
deep knowledge in data quality and analytics are 
needed to manage and mine RWD at the scale, speed, 
and complexity that clinical research demands.10 

Cost and labor 
Data collection is resource-intensive.  
The Transcatheter Valve Therapy (TVT) Registry, 
 for example, collects data on the effectiveness  
and safety of transcatheter aortic valve  

replacement, a nonsurgical procedure to replace 
heart valves. Data from virtually all U.S. patients 
receiving the device (>75,000) have been captured 
in the registry and then linked to claims data, 
enabling evaluation of long-term patient  
outcomes. RWE generated from this registry  
has supported post-market surveillance, label 
expansion, quality improvement via risk-adjusted 
benchmarking across sites, and several ongoing 
research studies. This success proves that registries 
can serve as efficient and disciplined mechanisms 
for generating RWE, but their high financial and 
labor costs present a challenge to scaling this 
model. The TVT Registry is populated manually,  
and 400 fields of data are collected. Full-time 
employees are needed at each of 420 sites  
to enter the data, and running the registry costs  
an additional $6 million annually.11

Data sources 
Among the diverse sources of RWD, enterprises 
must be mindful of selecting data with the 
appropriate level of detail and structure to  
support their use cases. Certain use cases may 
require more granular data than is generally 
available from EHRs and claims databases.  
In these instances, data sets with finer granularity 
can be acquired from third-party sources or 
compiled (via mobile technologies or adapted 
protocols, for example). Collaborations with health 
or academic networks can also provide access  
to existing registries for specific diseases, drugs,  
or devices and other data. Such collaborations  
can promote broader acceptance of RWE  
and even confer a competitive advantage.12

5  Real World Evidence: A New Era for Health Care Innovation https://www.nehi.net/writable/publication_files/file/rwe_issue_brief_final.pdf 
6  Real-World Data and the Case of the Missing Deaths https://rwe.flatiron.com/real-world-data-missing-mortality 
7  Real World Evidence in Cardiovascular Medicine: Ensuring Data Validity in Electronic Health Record-Based Studies https://academic.oup.com/jamia/article/26/11/1189/5548084 
8  Real-World Evidence: Data Quality, Use Cases & More https://rwe.flatiron.com/ 
9  The Three V’s of Big Data: Volume, Velocity, and Variety https://blogs.oracle.com/health-sciences/the-three-vs-of-big-data:-volume,-velocity,-and-variety 
10  Real-World Evidence: From Activity to Impact in Healthcare Decision Making https://www.mckinsey.com/industries/pharmaceuticals-and-medical-products/our-insights/real-

world-evidence-from-activity-to-impact-in-healthcare-decision-making 
11  Real-World Evidence Generation and Evaluation of Therapeutics: Proceedings of a Workshop https://www.ncbi.nlm.nih.gov/books/NBK441698/ 
12  COVID-19 Opens a New Era for Real-World Evidence in Pharma https://www.bcg.com/publications/2020/covid-19-opens-a-new-era-for-real-world-evidence-in-pharma 



Hospital systems are a rich source of RWD,  
and using it to derive RWE can offer efficiency 
gains compared with independent data curation, 
yielding better insights about medical products 
and practices in less time. Many hospital and 
health systems already use RWD to support 
quality measurement, benchmarking, and 
improvement,13 partnering with data analytics 
experts to glean the insights they need.

These partners have unparalleled experience  
in abstracting, analyzing, and preparing  
RWD and work with facilities across the nation, 
assembling a diverse collection of data across 
demographics and disease states. This ocean  
of accurate and well-organized cases means  
RWD can be quickly gathered and used  
to generate RWE in support of operational  
quality goals or late-stage clinical research.  
Specific capabilities include:

•   Forensic analysis: Locating, gathering, 
interpreting, and delivering the  
necessary data in a structured format

•   Clinical expertise: Viewing complex  
questions through a clinical lens

•   Labor: Meeting the need  
for human resources

•   System-level view: Blending data  
across multiple sites

For example, Q-Centrix recently teamed  
with the research arm of one of our health 
system partners on a RWD project with  

a tight turnaround time. From their robust 
clinical data assets, our Clinical Data Experts 
abstracted biomarker data from 100 oncology 
cases and delivered the data set within 2 days.

Another hospital partner set out to reduce  
the occurrence of invasive fungal infection 
among patients with acute myeloid leukemia 
receiving chemotherapy. They developed  
an interventional strategy to address these 
infections, and we worked with their 
multidisciplinary team of oncologists, 
infectious disease specialists, pharmacists, 
nurses and IT experts to evaluate the  
outcomes by monitoring relevant EHR data. 
The data showed that the treatment plan  
they developed was successful, reducing the 
percentage of patients who experienced 
invasive fungal infection to <10%, matching 
the nationally reported range.

These scenarios show how partnering  
with an accomplished data analytics team  
can help hospital systems respond rapidly  
to research opportunities and improve  
patient outcomes. Existing infrastructure for 
collecting and storing clinical data can be 
leveraged, and investments in data integrity 
and centralization14 ensure a sufficient volume 
of high-quality data. Health systems that are 
prepared to participate actively in research will 
attract industry and academic collaborators  
as well as top medical professionals who want 
to have a central role in the development  
of better therapeutics and clinical practices.
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RWD in Hospital Systems

13  9 Ways Real-World Evidence is Changing Healthcare https://www.arbormetrix.com/blog/9-ways-real-world-evidence-is-changing-healthcare 
14  N.A. “Elevating Health Care Quality through Centralization.” Q-Centrix (2021).
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Developing therapeutics 
RWE has applications throughout the  
drug and device development process.15 

 It can be used to identify eligible participants 
and create appropriate inclusion criteria  
during study design; incorporate a broader 
demographic patient range and patient-reported 
outcomes into a trial; and support post-market 
activities such as detecting adverse events or 
risks, allowing comparison with existing options 
and the standard of care, identifying differences 
in potential risks and benefits among groups, 
fulfilling regulatory requirements, and informing 
label expansion. Under the 21st Century Cures 
Act, passed in 2016, the FDA placed special 
emphasis on the use of RWE to support 
regulatory decision-making, such as approving 
new indications for drugs already in use.16 

In 2019, a breast cancer drug called palbociclib 
received expanded approval for use in men 
based on RWE derived from EHRs, claims,  
and post-marketing reports. Palbociclib was 
approved for women in 2015, but because  
breast cancer is so rare in men, they were not 
included in the clinical trials that supported  
the drug’s safety and efficacy, and the drug  
was not initially indicated for use in men.  
The FDA determined, based on the RWE,  
that the safety of the drug in men was  

Clinical applications of RWD 

similar to that in women and approved  
the label expansion.17, 18 

Improving clinical practice 
RWE also can be applied to achieve  
clinical practice objectives, such as  
informing decision-making by patients  
and providers and establishing or  
updating treatment guidelines. 

The Michigan Bariatric Surgery  
Collaborative used RWD from a prospective 
clinical registry to develop a tool that  
predicts how a given patient might respond  
to different types of bariatric surgery.19 

 It provides risk-stratified guidelines to 
support providers and patients in making 
treatment decisions. An evaluation by  
the Patient-Centered Outcomes Research 
Institute found that patients who used the 
tool had less decision regret about their 
surgery than patients who did not.20

15  Using Real-World Evidence to Accelerate Safe and Effective Cures https://bipartisanpolicy.org/wp-content/uploads/2019/03/ 
BPC-Health-Innovation-Safe-Effective-Cures.pdf

16  Real-World Evidence https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence 
17  How Real World Evidence Was Used to Support Approval of Ibrance for Male Breast Cancer https://cancerletter.com/articles/20190419_2/ 
18  Pfizer Wins Expanded Ibrance Approval Using Real World Data https://www.biopharmadive.com/news/pfizer-wins-expanded-ibrance- 

approval-using-real-world-data/552135/
19  Weigh the Odds: MBSC Outcomes Calculator https://michiganbsc.org/DecisionTools/ 
20  Testing a Decision Aid to Help Patients Choose between Two Types of Bariatric Surgery https://www.pcori.org/research-results/2 

013/testing-decision-aid-help-patients-choose-between-two-types-bariatric-surgery
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Reducing the time, cost,  
and burden of clinical trials 
In 2017, the FDA approved  
a drug called avelumab to  
treat Merkel cell carcinoma,  
a rare and lethal form of skin 
cancer. The short survival  
times for these patients made  
it infeasible to conduct a 
traditional randomized trial. 
Instead, a real-world 
observational analysis of  
EHR data acted as a control  
arm in conjunction with  
efficacy and safety data from  
a clinical trial. Avelumab  
received accelerated approval  
in only 3 years, approximately  
1.8 years less than the median 
 for drugs in expedited programs.21 

This example and others suggest 
that use of RWE can support 
regulatory decision-making  
while reducing the time, cost,  
and patient burden associated 
with clinical trials.22

Addressing comparative 
effectiveness  
Despite extensive study in  
clinical trials, it is unclear  
which of the two main types  

Use Cases for Hospital-Derived RWE in Clinical Research
of antihypertensive drugs,  
beta blockers (BBs) or angiotensin 
conversion enzyme inhibitors 
(ACEIs), is better as first-line 
therapy to prevent stroke.  
Most of these drugs are no  
longer protected by patents,  
so pharmaceutical companies 
 are unlikely to invest in a clinical 
trial to compare them head to 
head. But RWD can be used to 
learn about their effects in 
patients. Analysis of carefully 
selected and balanced data 
showed the risk of stroke within  
3 years was lower for those taking 
ACEIs than for those taking BBs.23 

Assessing health care utilization 
RWE derived from a retrospective 
observational research study 
showed that a substance called 
procalcitonin in the blood is a 
more reliable indicator of bacterial 
sepsis than other measures.  
When procalcitonin levels were 
used to determine who would 
benefit from antibiotic treatment, 
patients spent less time in the 
hospital (by up to 1.3 days) and 
incurred lower hospitalization 
costs (by nearly $2,800).24, 25

Understanding  
real-world outcomes 
Hypoglycemia is a common  
side effect of insulin therapy in 
people with diabetes. Clinical trial 
results might not reliably reflect 
its frequency in the real world, 
because trials exclude many of 
 the patients who are most likely 
to experience hypoglycemia. 
High-quality RWD could fill this 
knowledge gap and provide  
a more accurate estimate of the 
burden of hypoglycemia in clinical 
practice. In fact, a comparative 
study showed that hypoglycemia 
rates are higher in real-world 
studies than in clinical trial 
settings, underscoring the value  
of RWD in understanding the  
use and outcomes of a particular 
therapy outside the confines 
 of a trial.26

Refining precision medicine 
Precision medicine involves 
determining which treatment 
options are best suited to specific 
types of patients. RWD can play  
a crucial role in advancing 
precision medicine, because 
clinical trials often cannot  

21  An Expanded Role for Real-World Evidence in FDA Approvals for Drug Registration https://www.analysisgroup.com/Insights/ag-feature/health-care-bulletin/ 
winterspring-2019/expanded-role-real-world-evidence/

22  Use of Real-World Evidence to Support FDA Approval of Oncology Drugs https://www.valueinhealthjournal.com/article/S1098-3015(20)32202-6/fulltext 
23  How Can Real-World Data Support Clinical Trials and Medical Research? https://acrpnet.org/2019/01/15/how-can-real-world-data-support-clinical-trials- 

and-medical-research/ 
24  Effect of Procalcitonin Testing on Health-care Utilization and Costs in Critically Ill Patients in the United States  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6026224/ 
25  Real-World Evidence: Present and Future. Implications for Patients, Providers, and Healthcare https://www.modernhealthcare.com/article/20180510/

SPONSORED/180519989/real-world-evidence-present-and-future 
26  Hypoglycemia Event Rates: A Comparison Between Real-World Data and Randomized Controlled Trial Populations in Insulin-Treated Diabetes  

https://link.springer.com/content/pdf/10.1007/s13300-016-0157-z.pdf
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include a broad range of patients, 
especially those with rare  
variants or co-occurring 
conditions. One example can  
be found in a recent retrospective 
analysis of EHR data to  
monitor outcomes of a certain 
immunotherapy in patients  
with advanced non–small cell  
lung cancer. Among other 
findings, the analysis revealed 
that patients with liver 
dysfunction had worse outcomes, 
but those with kidney dysfunction 
had similar outcomes, compared 
to patients with normal organ 
function. Because patients with 
organ dysfunction are often 
excluded from clinical trials,  

Use Cases for Hospital-Derived RWE in Clinical Research (cont’d)
RWD may be the best way  
to learn how therapies  
specifically affect them.27, 28

Responding to urgent need 
As health systems worldwide 
raced to fight the coronavirus 
pandemic, researchers drew on 
RWE to study whether existing 
drugs could be used to treat 
COVID-19. Underscoring the 
importance of the quality  
and suitability of RWD, some  
of these studies later turned  
out to be flawed, but others 
delivered reliable information. 
EHR data from 3,000 hospitalized 
COVID-19 patients in a large  
health system showed  

that the malaria treatment 
hydroxychloroquine did not 
improve survival—but another 
drug, tocilizumab, did.29  

Results like these are typically 
followed up with randomized 
trials, but as the Regional 
President and Chief Research 
Officer of the hospital 
system explained, “In the  
absence of randomized clinical 
trials, we must learn as much  
as we can in real-time as we  
battle this deadly virus.  
The finding that tocilizumab  
may be a life-saving therapy  
in this observational study  
is an important application  
of real-world studies.”30
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27  How Rapid Adoption of IO Impacted Outcomes in the Real World https://rwe.flatiron.com/real-world-progression-treatment-overall-survival-immunotherapy 
28  Real-World Progression, Treatment, and Survival Outcomes during Rapid Adoption of Immunotherapy for Advanced Non–Small Cell Lung Cancer  

https://acsjournals.onlinelibrary.wiley.com/doi/full/10.1002/cncr.32383 
29  Hydroxychloroquine and Tocilizumab Therapy in COVID-19 Patients—An Observational Study https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0237693 
30  Hackensack Meridian Health Observational Study Demonstrates Lack of Efficacy of Hydroxychloroquine Among Hospitalized COVID-19 Patients But Finds First Treatment 

(Tocilizumab) to Improve Survival https://www.hackensackmeridianhealth.org/press-releases/2020/05/27/hackensack-meridian-health-observational-study-demonstrates-

lack-of-efficacy-of-hydroxychloroquine-among-hospitalized-covid-19-patients-but-finds-first-treatment-tocilizumab-to-improve-survival/ 

Conclusion
The role of RWD in our response to the COVID-19 pandemic in many ways exemplifies its status in 
clinical research more broadly, emphasizing both its unique value and the importance of appropriate 
management and analysis. Applying best practices to achieve clinical data integrity will position 
hospital and health systems to answer the call for quality data to support clinical research. 


