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A review on generation  
of real-world evidence

AbstrAct 
real-world evidence can generate credible evidence to 
inform treatment decisions. real-world evidence is in 
developmental stage and is fast evolving yet there are 
many unexplained attributes of real-world evidence. 
Real-world evidence informs benefit-risk decisions 
and is increasingly being used to support regulatory 
decision making. Potential benefits of real-world data 
include determination of extended outcomes including 
long-term outcomes, opportunities to partner with 
patients in innovative ways, and reduction in time 
and cost to generate dependable evidence. Limita-
tions of real-world evidence include uncertainty in 
the quality of datasets and lack methodologic rigor 
in real-world studies. Use of real-world evidence for 
healthcare practices and policies is limited. Ensuring 
completeness, homogeneity, and linkage of datasets 
can enhance utility for epidemiological investigations 
and improvement in health outcomes. research should 
be strengthened for real-world studies and techni-
cal standards should be reinforced. collaborations 
of stakeholders is key to formulation and adoption  
of guidance for real-world evidence. real-world data 
cannot be a substitute to randomized clinical studies 
but can possibly augment the generated evidence. 
(clin Diabetol 2021; 10; 5: 412–419)
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Introduction
Medical practices are adopting evidence-based trends 

and real-world evidence (RWE) is gaining attention and 
importance. Real-world data (RWD) is increasingly becom-
ing the intellectual capital of healthcare. RWD are patient 
health related data and/or health care delivery, routinely 
collected from varied sources. RWE is the evidence for us-
age, that informs about disease epidemiology, treatment 
patterns, safety and efficacy of therapies, and approval 
and reimbursement of drugs. Trends in RWE have gained 
momentum since 2016 when the United States Food and 
Drug Administration (USFDA) notified the consideration of 
RWD in regulatory decision-making [1, 2]. In this review, 
we discuss the types and sources for RWD, differentiation 
of real-world studies from randomized controlled trials 
(RCTs), advantages and limitations of RWE, perceptions 
and regulatory perspectives for RWE, and the challenges 
of adoption of RWE in India.

Definition of real-world evidence
A standard definition of RWE is lacking though 

there is evident zeal to adopt RWE for advancement in 
healthcare [3]. The USFDA has defined RWD as “data 
regarding the usage, or the potential benefits or risks, 
of a drug derived from sources other than traditional 
clinical trials” and RWE as “clinical evidence about 
the usage and potential benefits or risks of a medical 
product derived from analysis of RWD” [4].

RWE is generated by disparate study designs or 
analyses, that among others includes, randomized 
trials, large simple trials, pragmatic trials, and observa-
tional studies. RWD and RWE are increasingly influenc-
ing health care decisions [5].

randomized controlled and real-world studies
RCTs have been regarded as a gold standard of 

evidence. However, RCTs have inherent limitations 
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including controlled settings in a predefined sample 
that may not be representative of the entire universe. 
Evidence of safety and efficacy in RCTs cannot always 
be generalized which is explained by the focus of 
internal validity in RCTs. Evidence from RCTs may not 
adequately inform about clinical practice guidelines. 
Clinical practice challenges may require decisions for 
dosing and assessment of effectiveness in diverse pa-
tient populations [2, 6, 7]. There is now an evolving 
trend to generate and recognize evidence in real-world 
settings. RCTs and real-world studies have discrete dif-
ferences. RCTs are interventional with targeted objec-
tives for efficacy and safety whereas RWE studies are 
observational and focus on effectiveness and economic 
assessments [8]. Effectiveness is different from efficacy 
as the assessment is targeted to determine if the inter-
vention does more good than harm when used in the 
circumstances of a routine healthcare practice. Efficacy, 
on the other hand, defines the extent of good under 
ideal and controlled circumstances [9]. FDA passed 
the 21st Century Cures Act on December 8, 2016, and 
following that released eight publications. The articles 
asserted that the principal attribute distinguishing real-
world evidence is the context of accumulated evidence. 
RWE employs clinical, home or community setting in 
contrast to the research-oriented background of RCTs 
[10]. The key differences of RCTs and RWE studies are 
shown in Table 1 [3, 8, 11, 12]

Need for real-world evidence
RWE is increasingly being used for healthcare deci-

sions. RWE provides an opportunity to build valuable 
evidence which cannot be generated using the tradi-
tional RCTs. RWEs provide evidence for characteristics 
that are outside the realm of those typically required 
for trial eligibility. RWE can inform benefits and risks 
of a particular treatment with more focus on patient 

characteristics. RWE spans to heterogenous populations 
with diverse demographic characteristics, those with 
comorbidities and receiving concomitant medications, 
and people with limited social resources. It is essentially 
about getting the right treatment to the right patient 
at the right time. RWE provides insights for the natural 
progression of the disease in realistic and uncontrolled 
settings. RWE is the basis for building a more patient-
centric approach in healthcare.

Types and sources of real-world evidence
RWE is an integration of diverse and multiple data 

sources such as, epidemiological studies, surveillance 
studies, healthcare records, and data from administra-
tive databases and personal devices [13]. Studies using 
one or many data sources for RWE studies should be 
well- designed and properly executed. It is prudent to 
develop a protocol with a clear and sound methodol-
ogy that can clearly define the objectives and answer 
the research questions.

RWE studies are classified as observational studies, 
safety studies, pragmatic trials, and surveys. Obser-
vational studies include both prospective and retro-
spective studies. Registries, health surveys, and post 
authorization safety studies are prospective studies. 
Retrospective studies include reviews of hospital charts, 
electronic medical records, and claims databases. Ret-
rospective real-world studies are low-cost studies and 
easier to conduct. However, there are limitations of 
incomplete and inaccurate data. On the other hand, 
prospective studies are valuable to gather long-term 
data for disease course or progression. There is a higher 
cost associated with these studies and the duration 
depends on the recruitment of adequate samples to 
help answer the research questions [8]. The basic re-
quirements for planning and design of research studies 
include accessibility, affordability, accuracy, advantage 

table 1. comparison of randomized controlled and real-world clinical studies

Parameters clinical trial real-world studies

Patient population Homogenous Heterogenous

Study design Controlled and defined clinical settings  

driven by protocol

Driven by routine clinical practices,  

no comparator or control

Therapeutic utilization Protocol driven dosing and monitoring Real-world dosing patterns and challenges

Key regulatory purpose Requirement for efficacy and safety  

for drug approval

Can confirm the efficacy and safety in wider  

patient populations after approval

Value for health economy Very limited use Widely used

Acceptance by payers Traditional requirement for health technology 

assessment and pricing

Increasing acceptance by payers and health 

technology assessment bodies

Component in drug development Phases of clinical trials are well defined Span the entire spectrum of product life cycle 

from development to post authorization safety
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or appropriateness, attractiveness, appreciation or 
awareness, and acceptability [14]. Figure 1 shows the 
types of studies for RWE [12, 15–22].

Observational studies: Observational studies 
include both prospective and retrospective cohort stud-
ies. Electronic health records (EHRs) and medical claims 
and billing data are common datasets used for RWE 
[2]. Strong evidence can be generated from electronic 
healthcare databases (EHDs) which have data pools for 
huge number of patients over extensive periods and 
include a diverse patient population. In a recent study 
in 34 EHDs (Electronic medical records: 44.1%, record 
linkage systems: 29.4%, claims databases: 26.5%), 
median number of registered patients was 5 million 
and the median time covered by a database was 18.5 
years. A total of 32 databases (94%) included pediatric 
patients [23]. The use of EHDs can provide valuable 
insights to encourage development of drugs in special 
populations like children, pregnant women, and elderly. 
This can help to mitigate the off-label use of medica-
tions in these populations.

chart reviews: Retrospective chart reviews are 
based on pre-recorded patient-level data from more 
than one timepoint. Charts are cost-effective, easy to 
access and review. However, lack of external validity, 
diversity in patient populations and endpoints, and 
potential selection bias in comparison of two groups 
are some limitations of chart reviews. A retrospective, 
multicentre, chart review study (EU-TREAT) demonstrat-
ed the effectiveness of switching to insulin degludec 
(IDeg) in insulin-treated patients with type 1 (n = 1717) 
and type 2 (n = 833) diabetes [16].

claims datasets: Retrospective studies from 
various datasets, e.g. claims data, are easy-to- con-
duct at low costs in large samples. Such studies, when 
conducted with a sound methodology, are credible. 
However, such datasets do not enable randomization 

and lend themselves to selection bias and potentially in-
completeness of data. In a propensity-score– matched, 
retrospective, cohort study of the IMS PharMetrics 
claims data, health care resource

utilization and treatment patterns were compared 
in patients with actinic keratosis. Patients received 
treatment with Ingenol Mebutate gel (IngMeb) or 
other field directed therapies. In the first six months 
after initiation, treatment patterns were comparable 
for IngMeb and other therapies [24].

Other datasets: In another non-interventional, 
retrospective, pre-post cohort study, de-identified, EHR, 
medical billing, and payor claims data were retrieved 
from the IBM Explorys platform to enable real-world 
assessment of clinical effectiveness of switching to 
insulin degludec from another basal insulin in patients 
with type 2 diabetes [12]. A retrospective cohort study 
using data from the Clinical Practice Research Datalink 
(CPRD) database for 81573 patients with type 2 diabe-
tes reported delays in treatment intensification despite 
suboptimal glycemic control [25]. Such studies provide 
insights for improvement of treatment practices.

Product and disease registries: Registries are non-
intervention, prospective, observational studies with 
a predefined purpose of sustained and standardized 
data collection. They record and explore the treatment 
patterns in real-world and empower the patient and 
physician to take treatment and follow-up decisions. 
Registries find particular importance for assessment 
of natural history, real-world safety and effectives, 
prognosis and quality of life, and cost- effectiveness of 
treatment strategies. Inherent to design, registries lack 
the opportunity for randomization and have poor inter-
nal validity. Registries can be linked to other databases 
and enable the assessment of additional outcomes like 
healthcare utilization and mortality [26]. Patient reg-
istries are valuable tools in the conduct of research in 

Figure 1. Types of real-world evidence
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several areas such as use of home oxygen therapy in pa-
tients with chronic obstructive pulmonary disease [27]  
and course of disease and treatment options in multiple 
sclerosis [28].

safety studies: Safety assessments throughout the 
spectrum of drug development can be used to generate 
evidence that can help to safeguard the health and well-
being of patients and provide objective and convincing 
considerations for payer and regulatory assessments [24].  
A recent real-world study was done to establish the 
safety of direct oral anticoagulants and determine the 
risks of major bleeding, intra-cranial hemorrhage, gas-
trointestinal bleeding, and all-cause mortality. The RWE 
for safety was comparable to that reported in hallmark 
studies for the anticoagulants [29, 30].

surveys: Surveys find utility for burden of disease 
studies. Surveys offer advantages of ease of conduct, pos-
sibility of multiple endpoints, administration in large sam-
ples, and low investments of time and money. However, 
surveys do not enable a follow-up and have a high risk 
of bias. An internet-based 20-minute survey was admin-
istered to 2108 patients with diabetes to determine the 
burden and impact of non-severe nocturnal hypoglycemic 
events on diabetes management, patient functioning and 
well-being [12]. This survey provided insights for patient 
and physician education for hypoglycemic events and 
corrective interventions for glycemic goals.

Pragmatic clinical trials
Pragmatic trials are conducted to demonstrate the 

real-world effectiveness, safety or health- economic 
benefits of a new intervention or a new indication for 
an established therapy. Pragmatic trials may include 
investigators who lack formal training in the conduct 
of medical research. By design, these trials have no 
defined frequency of follow-up visits, are influenced 
by the physician and patient attitude, acceptance 
of treatment, and inconsistencies in data collection. 
Pragmatic trials help to determine relative effective-
ness and safety of a treatment option before or after 
market authorization [31]. The PRECIS-2 (Pragmatic-
Explanatory Continuum Indicator Summary-2) tool is 
used to determine the level of pragmatism in a clinical 
study based upon parameters of recruitment of both, 
investigators and participants, study intervention, its 
delivery and follow-up, and the determination and 
analysis of outcomes [32].

The PRIDE study was a real-world study for supe-
riority of paliperidone to oral antipsychotics in schizo-
phrenia that led to label expansion by FDA in 2018 [33]. 
A metanalysis of retrospective and pragmatic real-world 
studies reported a discernible benefit of long-acting in-
jectable (LAI) antipsychotics over oral antipsychotics in 

Schizophrenia in terms of cost- effective and sustained 
patient outcomes [34].

Real-world evidence and regulatory  
framework

Regulators are beginning to recognize the value 
and usefulness of RWD to support applications for 
new indications. Efforts are being made to define the 
standards for RWE research and data generation [1]. 
A simple weighted RWD analysis supported the fast-
track approval of blinatumomab (Blincyto), a second-
line treatment for Philadelphia chromosome- negative 
relapsed or refractory acute lymphoblastic leukemia, by 
the USFDA in 2018. Data supporting complete remis-
sion were gathered in follow up of adults enrolled in  
a single-arm phase III clinical trial of blinatumomab [35].

The US FDA has issued guidance for the use of RWE 
for drugs, biologics, and medical devices. The focus is 
on quality (relevance and reliability) of RWD and not 
study methodologies. (Available as: https://www.fda.
gov/science-research/science-and-research- special-
topics/real-world-evidence) [36]. Regulatory uses of 
RWE include new indications for approved devices, 
shifts to pre- and post-market balance, use as control 
arm for pivotal clinical study, adding improvements in 
design of devices, replacing post-approval studies, and 
adverse event reporting. Pragmatic studies are being 
embraced by the European Medicines Agency. RCTs are 
moving closer to RWE with inclusion of estimands in 
regulatory guidelines. Estimands are used to measure 
treatment effects and possibility of effect under differ-
ent treatment conditions [37]. By December 2021, the 
USFDA will publish draft guidance on how RWE can 
contribute to the assessment of safety and effectiveness 
in regulatory submissions [38].

Conduct of real-world studies
Real-world studies are conducted with diverse 

sources. A protocol should be prepared for any planned 
real-world study. The protocol has descriptions for 
the context and background, objectives, methodol-
ogy, conduct, and ethical considerations of the study. 
The hypothesis to be tested, if any, should be clearly 
stated and a detailed statistical analysis plan should be 
developed. The research questions should be clearly 
defined, and the objectives should be specific, measur-
able, achievable, relevant, and time-based. The ethical 
considerations, including the details of benefits and 
risks, informed consent, and conduct of the study, 
should be elaborated. Finally, data may be analysed 
and reported in compliance with the protocol. Study 
results should be published for the dissemination of 
the findings from the study (Fig. 2).

https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence
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Applications and benefits of real-world 
evidence

RWE can be used across the lifecycle of a product. 
The key utilities of RWE include the following:
1. Describe disease burden: RWD can provide in-

sights for clinical, humanistic, and economic bur-
den of diseases. RWD can be used to understand 
the natural history and course of disease, patient 
reported outcomes, healthcare utilization, and ef-
fectiveness of therapy [8].

2. Develop medical products: RWD can stimulate 
the generation of hypothesis and research ques-
tions to inform clinical development of medical 

products [15]. RCTs and RWE studies share a mu-
tually supplementary relationship and when used 
together can foster evidence-based research [39].

3. Inform policy making in healthcare: The 21st Cen-
tury Cures Act (2016) has guidance for the US 
FDA to consider the use of RWE for approval of 
new indications for FDA- approved drugs [40].

4. Improve healthcare practices: Observational stud-
ies are used to monitor the safety of several prod-
ucts and devices. Patient registries can help in 
better diagnosis and treatment practices by pro-
viding insights from gathered patient data.
The ambit of RWD applications encompasses 

not only common diseases but also rare pathologies. 
It is unlikely for a primary care physician to witness  
a plethora of maladies in routine practice. Nevertheless, 
it is imperative to have sufficient and sound evidence 
to help make clinical decisions when encountering rare 
conditions. Real world data collated from the global 
health systems is an exciting prospect to strengthen 
clinical decision making [41]. RWE benefits a large 
segment of healthcare domain and society including 
the patients, physicians, payers, regulators, and drug 
developers (Fig. 3) [4, 40, 42, 43].

The global and Indian perspective
RWE has been utilized for healthcare decisions and 

advancements in the more developed world. Claims 
data have been used to build patient journeys by gen-
erating a longitudinal history through patient record 
linkage. Biomarker linkages have helped to gain preci-
sion in diagnosis, follow-up, and treatment in more 
targeted patient populations. Patient registries have 

Figure 2. Steps for the conduct of real-world studies
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enhanced the understanding of natural history of dis-
eases, comparative effectiveness of treatment options, 
and assessment and interventions for quality of life.

Countries in the developing world are also begin-
ning to adopt RWE. Though at an incipient stage in 
emerging economies, use of RWE has gained momen-
tum over the past five years growing at a rate of 11% 
a year [44]. China has used RWE to develop evidence-
based guidelines for percutaneous coronary interven-
tions [45]. India is adopting RWE for advancements 
in healthcare. However, there are several challenges 
including lack of patient- centricity, poor data quality, 
and incompleteness of data [46].

Challenges with RWE studies in India are attribut-
able to general lack of data at majority of healthcare 
practices, large data sets with uncertain quality, diver-
sity in information, lack of financial and organizational 
support for real-world studies, lack of trained workforce 
and inadequate expertise in research methodologies, 
and the absence of explicit policy framework [8]. There 
are currently no regulations for the design and conduct 
of real-world studies in India.

Limitations of real-world evidence
There are several limitations of RWE studies, such 

as [47]:
1. Limitations of access: Some datasets may re-

quire a fee for access which limits the adoption 
of the datasets.

2. Inconsistent coverage of healthcare settings: 
Majority of available healthcare databases cover 
outpatient settings. Inpatient settings, where 
most novel medications are used, remain unrep-
resented in EHDs [23, 48].

3. Validation: Validation of data elements strength-
ens the contribution of datasets to evidence gen-
eration. In a study of 34 EHDs in Europe, only 
50% had at least one validation study published. 
Available datasets lack a consistent and system-
atic validation.

4. Uncertain quality: Accuracy and completeness of 
datasets is a common limitation for generation of 
RWE [8]. Available datasets are heterogenous and 
are not a dependable source for some disease-
specific variables like laboratory investigations 
data and biomarker data. Data on comedications, 
comorbidities and safety are scarce [23].

5. confounding: Confounding factors are difficult 
to adjust in RWD. This may make it difficult to ex-
plain some observed effects [2].

6. Others: Integrity and interoperability are lacking 
in EHDs.

Summary
RWD are collected outside the controlled con-

straints of conventional randomised clinical trials to 
evaluate what is happening in normal clinical practice. 
RWE is structures evidence used to support regulatory 
decisions for approval of treatments. RWE can inform 
the community on optimal care, help to identify the 
needs and gaps in treatment, and enable an assessment 
of quality of care. The use of RWD may also change 
throughout the lifecycle of a product, particularly post 
authorization.

A new era of health care innovation could be un-
leashed by merging multiple sources of patient data 
to generate RWE. Evidence from “real-world” practice 
and utilization ― outside of clinical trials – is increasingly 
being seen as a way to tailor healthcare decisions and 
guide policies. Current guidelines on RWE are limited 
and are areas of high unmet need. Healthcare regula-
tors should inspire the development and access of 
complete, consistent, accurate, secure, unfragmented, 
homogenous, validated, and transparent datasets to 
stimulate the use of data for the purpose of research, 
especially in developing countries.

Key points
• source of rWE — Diverse data types such as, 

observational studies, current clinical practice, 
patient-reported experiences

• relevance of rWE — Complement and support 
data from RCTs, describe outcomes representa-
tive of an everyday clinical setting

• Use of rWE — Identify disease burden and un-
met medical needs, treatment reality, compare 
clinical effectiveness and safety

Key message
RWE is not just “Key Data” rather an integration 

of multiple sources of data used to tailor healthcare 
decision making. In the present scenario there is a 
distinct need to establish and develop relevant and 
valid datasets especially in developing countries. Active 
participation of healthcare regulators is pertinent to 
train the workforce.
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