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ABSTRACT

Real-World Evidence (RWE) is increasingly important in clinical research, providing insights into treatment
effectiveness, safety, and cost-effectiveness in real-world settings. By leveraging data from routine clinical
practice, RWE complements traditional randomized controlled trials, offering a broader representation of patient
populations and facilitating personalized medicine approaches. Integration of RWE expedites Evidence generation,
enhances understanding of interventions' real-world impact, and informs clinical decision-making. Addressing
data quality and privacy challenges is crucial for harnessing the full potential of RWE in clinical research. Real-
World Evidence encompasses data from diverse sources, including electronic health records, insurance claims
databases, patient registries, and wearable devices. By analyzing this vast and heterogeneous data, researchers can
generate Evidence on treatment outcomes, patient characteristics, therapy adherence, and long-term safety profiles,
among other factors. RWE can help identify subpopulations that may benefit the most from specific interventions,
inform treatment guidelines, and support shared decision-making between healthcare providers and patients. RWE
can fill the gaps left by RCTs, often conducted in controlled environments with limited sample sizes and restricted
patient eligibility criteria. It can provide valuable insights into interventions' long-term effectiveness and safety
and support regulatory decision-making, post-marketing surveillance, and comparative effectiveness research. In
conclusion, Real-World Evidence plays a pivotal role in clinical research by complementing traditional study
designs and offering a broader understanding of healthcare interventions in real-world settings. Leveraging its
potential requires addressing methodological challenges and fostering collaboration among various stakeholders.
By doing so, Real-World Evidence can contribute to more informed healthcare decision-making, improved patient
outcomes, and advanced Evidence-based medicine.

KEYWORDS: Real-World Evidence, clinical research, randomized clinical trials, regulatory affairs, Real-World
Data.

I. INTRODUCTION

A. Background And Significance Of Real-World
Evidence (RWE) In Clinical Research™

Clinical research is essential for expanding our
understanding of medicine and enhancing patient care.
Traditionally, randomized controlled trials (RCTs) have
been the gold standard for generating Evidence to
support regulatory approvals and treatment guidelines.
However, RCTs have limitations, such as strict eligibility
criteria, controlled  environments, and limited
generalizability to real-world patient populations. These
limitations have increased the recognition of the
importance of Real-World Evidence (RWE) in clinical
research.

The significance of RWE extends beyond clinical
decision-making. Regulatory agencies, such as the U.S.
Food and Drug Administration (FDA), have recognized
the value of RWE in supplementing traditional clinical

trial data for regulatory decision-making. RWE can
support post-marketing surveillance, assess the impact of
label expansions for approved drugs, and inform
regulatory decisions about drug safety and effectiveness.

Moreover, RWE has the potential to accelerate the drug
development process by informing trial design, patient
selection, and target population identification by
leveraging Real-World Data, understanding treatment
patterns, and exploring the feasibility of conducting
RCTs in specific patient populations. It can lead to more
efficient and targeted clinical trials, ultimately expediting
the translation of research findings into clinical practice.

B. Definition And Scope Of Real-World Evidence

According to FDA The Food and Drug Administration
(FDA), in its Framework for FDA's Real-World
Evidence Program, defined RWD as "data relating to
patient health status and the delivery of health care
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routinely collected from a variety of sources" and
defined RWE as "clinical Evidence about the usage and
potential benefits or risks of a medical product derived
from analysis of RWD."?

The scope of Real-World Evidence is broad,
encompassing various healthcare research and decision-
making aspects. It includes.

1. Treatment Effectiveness: RWE evaluates how
treatments, drugs, or interventions perform in real-world
settings beyond the controlled environment of
randomized controlled trials (RCTs). It assesses their
efficacy, safety, and comparative effectiveness in diverse
patient populations.

2. Patient Outcomes: RWE examines patient
outcomes, including disease progression, treatment
response, adverse events, and quality of life. By
analyzing Real-World Data, researchers better
understand interventions' long-term impacts and
effectiveness in real-world clinical practice.

3. Health Economics and Cost-Effectiveness: RWE
allows for evaluating economic aspects of healthcare
interventions. It assesses the cost-effectiveness, budget
impact, and resource utilization associated with
treatments, helping healthcare systems and policymakers
make informed decisions.

4. Post-Marketing Surveillance: RWE plays a crucial
role in post-marketing surveillance of drugs and medical
devices. It helps monitor their safety and effectiveness in
real-world populations, identifying rare adverse events or
long-term effects that may not have been captured in pre-
approval clinical trials.

5. Regulatory Decision-making: Regulatory agencies
like the FDA increasingly use RWE to support their
decision-making processes. RWE can supplement
traditional clinical trial data and provide additional
Evidence on drug safety, effectiveness, and label
expansions.

6. Regulatory Decision-making: Regulatory agencies
like the FDA increasingly use RWE to support their
decision-making processes. RWE can supplement
traditional clinical trial data and provide additional
Evidence on drug safety, effectiveness, and label
expansions.

C. Purpose And Objectives Of The Review Article
The review article "Role of Real-World Evidence in
Clinical Research” examines the use and significance of
Real-World Evidence (RWE) in f clinical research. The
objectives of the review article may include.

1. Examining The Current Landscape: The article
may aim to provide an overview of the current state of
Real-World Evidence utilization in clinical research. It
can discuss the data sources, methodologies, and
analytical approaches used to generate Real-World
Evidence.

2. Assessing The Strengths And Limitations Of Real-
World Evidence: The article may evaluate the strengths
and limitations of Real-World Evidence compared to
data obtained from randomized controlled trials (RCTS).

It can discuss the potential biases, confounding factors,
and data quality issues associated with Real-World
Evidence.

3. Exploring The Applications Of Real-World
Evidence: The article may explore the various
applications of Real-World Evidence in clinical research.
It can include assessing treatment effectiveness,
comparative effectiveness studies, safety monitoring,
health economics and outcomes research, and post-
marketing surveillance of drugs and medical devices.

4. Highlighting Regulatory Perspectives: The article
may discuss the evolving regulatory landscape
surrounding using Real-World Evidence. It can provide
insights into the guidance and frameworks provided by
regulatory authorities, such as the U.S. Food and Drug
Administration (FDA) and the European Medicines
Agency (EMA), regarding Real-World Evidence in
regulatory decision-making.

5. lIdentifying Challenges and Future Directions: The
article may also propose future directions and
advancements in Real-World Evidence. The article may
also propose future directions and advancements in Real-
World Evidence.

Overall, the review article aims to provide a
comprehensive understanding of the role of Real-World
Evidence in clinical research and its potential impact on
Evidence generation, healthcare decision-making, and
patient outcomes.

11. Real-World Evidence: Concepts And Types

A. Definition And Distinguishing Features Of Real-
World Evidence

According to FDA The Food and Drug Administration
(FDA), in its Framework for FDA’s Real-World
Evidence Program, defined RWD as “data relating to
patient health status and the delivery of health care
routinely collected from a variety of sources” and
defined RWE as “clinical Evidence about the usage and
potential benefits or risks of a medical product derived
from analysis of RWD.”?]

The distinguishing features of Real-World Evidence are.
1. Data Source: RWE utilizes data collected during
routine clinical care, capturing information from various
sources such as EHRs, claims databases, and disease
registries. This data is generated in real-world settings,
reflecting the day-to-day experiences of patients and
healthcare providers.

2. Diverse Patient Populations: RWE includes a broad
and diverse range of patients, representing populations
that may need to be better represented in traditional
RCTs. This diversity allows for a more comprehensive
understanding of how interventions perform in real-
world clinical practice across different demographics,
comorbidities, and healthcare settings.

3. Long-Term Follow-up: RWE enables the evaluation
of long-term outcomes and safety profiles of
interventions over extended periods. Unlike RCTs,
which are often limited in duration, RWE can provide
insights into the real-world effectiveness and adverse
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events that may occur over a patient's lifetime or
extended treatment period.

4. Regulatory and Health System Impact: RWE is
increasingly recognized by regulatory agencies, such as
the FDA, as a valuable source of Evidence for regulatory
decision-making. It supports post-marketing
surveillance, label expansions, and drug safety and
effectiveness assessments. RWE also contributes to
health economic evaluations, budget impact analyses,
and policy-making, aiding in optimizing healthcare
resources.

B. Comparison Of Real-World Evidence With
Traditional Clinical Trial Data™

Real-World Evidence (RWE) and traditional clinical trial
data have distinct characteristics and serve different
purposes in healthcare research. Here is a comparison
between the two.

1. Data Source

- RWE: Derived from real-world settings, such as
routine clinical practice, electronic health records
(EHRS), claims databases, and patient-generated data.

- Traditional Clinical Trial Data: It is obtained through
carefully designed and controlled experiments involving
selected participants who meet specific eligibility
criteria.

2. Patient Populations:

- RWE: Includes diverse patient populations that
reflect real-world clinical practice, capturing individuals
with  different demographics, comorbidities, and
treatment patterns.

- Traditional Clinical Trial Data: Often involves a more
homogeneous group of patients who meet strict inclusion
and exclusion criteria, aiming for a controlled
environment to minimize confounding factors.

3. Study Design:

- RWE: Observational, utilizing data collected in
routine clinical care. It does not involve randomization or
control over treatment assignment.

- Traditional Clinical Trial Data: Randomized
controlled trials (RCTs) follow a predefined study
protocol, including random assignment of participants to
different treatment groups, allowing for a more
controlled comparison of interventions.

4. Duration and Follow-Up

- RWE: Often captures long-term follow-up data,
enabling the evaluation of outcomes and safety profiles
over extended periods.

- Traditional Clinical Trial Data: Typically has a
predetermined duration and follow-up period, which may
be limited, focusing on short-term outcomes.

5. Regulatory Considerations
- RWE: RWE can support post-marketing surveillance,
label expansions, and regulatory decision-making.

- Traditional Clinical Trial Data: It is considered the
gold standard for regulatory approval, where the efficacy
and safety of interventions are rigorously evaluated
under controlled conditions.

- RWE and traditional clinical trial data are essential in
generating Evidence for healthcare decision-making.

C. Types Of Real-World Evidence Sources™”
Real-World Evidence (RWE) is derived from various
sources that capture data from routine clinical practice
and real-world settings. Some common types of Real-
World Evidence sources include.

1. Electronic Health Records (EHRs): EHRs contain
comprehensive patient health information collected
during routine clinical care. They include medical
history, diagnoses, treatments, laboratory results, and
other relevant clinical data.

2. Claims Databases: Claims databases contain billing
and reimbursement information from healthcare payers,
such as insurance companies or government programs.
These databases capture data on diagnoses, procedures,
medications, healthcare utilization, and costs.

3. Disease Registries: Disease registries are structured
databases that collect information on patients with
specific medical conditions or diseases.

Disease registries are often used to monitor disease
prevalence, treatment effectiveness, and long-term
outcomes.

4. Patient-Reported Outcomes (PROs): PROs are data
reported directly by patients about their health status,
symptoms, quality of life, and treatment
satisfaction. PROs are collected through questionnaires
or surveys, providing valuable insights into the patient’s
perspective and experiences and supplementing clinical
data.

5. Social Media and Online Communities: Data from
patient forums, social media posts, and online health
communities can offer insights into patient experiences,
treatment perceptions, and side effects.

6. Health Surveys: Health surveys collect self-reported
data on various health-related topics, including
demographics, medical history, health behaviors, and
health outcomes.

I1. Applications of Real-World Evidence in
Clinical Research
1. Comparative Effectiveness Research: RWE enables
the comparison of different treatment strategies, allowing
researchers to assess the relative effectiveness of
interventions in routine clinical practice. RWE can
identify treatment patterns, evaluate outcomes across
diverse patient subgroups, and uncover potential
differences between clinical trials and real-world settings
by analyzing data from large patient populations.
Post-Marketing ~ Surveillance and  Safety
Monitoring: RWE plays a critical role in monitoring the
safety of drugs and medical devices after they are
approved and used in real-world settings. By analyzing
large-scale data sources, such as EHRs and claims
databases, researchers can detect and evaluate adverse
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events, identify potential drug interactions, and assess the
long-term safety profiles of interventions.®”

3. Health Economics and Outcomes Research: RWE
facilitates health economic evaluations by assessing the
cost-effectiveness and value of interventions in real-
world settings. By considering real-world treatment
patterns, resource utilization, and patient outcomes,
researchers can inform healthcare decision-makers about
the economic implications of different interventions and
help optimize resource allocation.®

4. Treatment Guidelines and Clinical Practice:
RWE can influence the development of treatment
guidelines and inform clinical practice by providing
insights into real-world treatment outcomes. By
analyzing RWE, researchers can identify variations in
practice patterns, evaluate the impact of different
interventions on patient outcomes, and support the
development of Evidence-based clinical guidelines.["®

A. Real-World Evidence in Drug Development and
Regulatory Decision-Making

Real-World Evidence in Drug Development.

1. Preclinical and Early-Phase Development: RWE
can support drug development at the preclinical and
early-phase stages by providing insights into disease
prevalence, natural history, and treatment patterns. This
data can aid in identifying target populations, refining
trial designs, and guiding the selection of appropriate
comparators.

2. Expanded Access Programs and Compassionate
Use: RWE can inform decisions regarding expanded
access programs and the compassionate use of
investigational drugs. By analyzing Real-World Data,
researchers and regulators can assess the potential
benefits and risks of providing early access to promising
therapies for patients who have exhausted available
treatment options.[*!%

3. Safety Monitoring and Risk Management: RWE
is crucial in post-marketing safety and risk management.
By analyzing large-scale Real-World Data, regulators
can detect and evaluate rare adverse events, identify
potential safety signals, and assess the long-term safety
profiles of drugs in diverse patient populations.**%!

Real-World Evidence in Regulatory Decision-Making
1. Regulatory Submissions: RWE can be included in
regulatory submissions to provide additional Evidence of
a drug's safety and effectiveness. In some cases, RWE
may support label expansions or changes in indications,
allowing regulators to make informed decisions based on
real-world treatment outcomes. !

2. Post-Approval Commitments: Regulatory
authorities may require post-approval studies using RWE
to address specific safety or effectiveness concerns.
These studies can generate additional Evidence on the
real-world performance of drugs and help refine their
benefit-risk profiles.’®”

3. Health Technology Assessment: RWE is
increasingly considered in reimbursement agencies'
health technology assessments (HTAS). By incorporating

Real-World Data, HTAs can better evaluate the value
and cost-effectiveness of drugs, leading to more
informed reimbursement decisions.®”!

B. Real-World Evidence in
Effectiveness Research

Comparative effectiveness research (CER) plays a
pivotal role in assessing the relative benefits and risks of
different treatment options, informing Evidence-based
decision-making in healthcare. Traditionally, CER has
heavily relied on data from randomized controlled trials
(RCTs), but there is a growing recognition of the value
of incorporating Real-World Evidence (RWE) into these
studies. RWE provides insights into treatment outcomes,
safety profiles, and patient experiences in real-world
clinical practice, offering a more comprehensive
understanding of treatment effectiveness.™

Comparative

The Value of Real-World Evidence in Comparative
Effectiveness Research

1. Broadening Patient Inclusion Criteria: RCTs
often have strict eligibility criteria, resulting in a limited
representation of real-world patient populations. RWE
allows for including a broader range of patients with
comorbidities, elderly individuals, and underrepresented
populations. This broader inclusion enhances the external
validity of CER studies, making the findings more
applicable to real-world clinical practice.*

2. Assessing Real-World Treatment Patterns: RWE
provides insights into real-world treatment patterns,
including medication adherence, treatment duration, and
switching behaviors. By analyzing these patterns,
researchers can assess the comparative effectiveness of
different treatment options and identify factors that
impact treatment outcomes in routine clinical practice.™
3. Evaluating Long-Term Outcomes: RCTs often
have limited follow-up periods, making it challenging to
evaluate long-term outcomes. RWE allows for assessing
treatment effectiveness, safety, and quality of life over
extended periods in diverse patient populations. This
longitudinal perspective provides a more realistic
assessment of treatment benefits and risks, supporting
Evidence-based decision-making.!*”

4. Exploring Heterogeneity and Subgroup Analyses:
RWE enables researchers to explore treatment outcomes
across diverse patient subgroups, such as age groups,
ethnicities, or comorbidity profiles. It facilitates the
identification of patient characteristics that may
influence treatment response and helps personalize
treatment decisions. "

5. Comparative Safety Assessments: RWE enhances
the evaluation of treatment safety by leveraging data
from large patient populations. It enables the detection
of rare adverse events, evaluating safety in specific
patient subgroups, and identifying potential safety
concerns that may not have been captured in RCTs.!%)
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C. Real-World Evidence in
Surveillance and Safety Monitoring
Real-World Evidence in Post-Marketing Surveillance
1. Detection of Rare Adverse Events: RWE can
detect and evaluate rare adverse events that may not have
been captured during the pre-market clinical trials due to
their limited sample sizes or duration. Researchers can
identify safety signals by analyzing large-scale Real-
World Data, investigating potential drug-related adverse
events, and evaluating their clinical significance.["*!

2. Long-Term Safety Profiles: Post-marketing
surveillance using RWE allows for assessing long-term
safety profiles of drugs and medical interventions. By
examining data collected over extended periods,
researchers can detect delayed adverse effects, monitor
the persistence of drug-related safety concerns, and
evaluate the overall benefit-risk balance of
interventions.™*

3. Comparative Safety Assessments: RWE facilitates
comparative safety assessments by comparing the safety
profiles of different drugs or treatment strategies in real-
world clinical practice. By leveraging data from diverse
patient populations, researchers can identify safety
differences between interventions, evaluate the impact of
variations in clinical practice on safety outcomes, and
inform prescribing decisions.®*?

4. Signal Validation and Hypothesis Generation:
RWE can help validate safety signals identified through
spontaneous reporting systems or other
pharmacovigilance  activities. =~ Researchers  can
corroborate or refute safety concerns by analyzing Real-
World Data, investigating potential confounding factors,
and generating hypotheses for further investigation.™*?

Post-Marketing

Real-World Evidence in Safety Monitoring

1. Broader Patient Representation: RWE includes
data from a wide range of patients treated in routine
clinical practice, enabling the inclusion of diverse
populations that may be underrepresented in clinical
trials. It allows for a more comprehensive understanding
of safety profiles across various patient subgroups,
including those with comorbidities or other specific
characteristics.!*!

2. Real-World Treatment Patterns: RWE captures
real-world treatment patterns, including dosing regimens,
concomitant medications, and adherence to prescribed
therapies. This information helps assess the impact of
treatment patterns on safety outcomes, identify potential
drug interactions, and evaluate the safety of drugs in
real-world clinical practice.!*?

3. Early Detection and Rapid Response: RWE can
contribute to the early detection of safety signals and
expedite response actions. By continuously monitoring
safety data, regulators and healthcare professionals can
proactively identify emerging safety concerns, update
labeling information, and communicate important
information to providers and patients.®*%

D. Real-World Evidence in Health Economics and
Outcomes Research

Health economics and outcomes research (HEOR) aims
to evaluate the economic value and outcomes associated
with healthcare interventions. Traditionally, HEOR
studies have relied on clinical trial data and mathematical
models. However, there is increasing recognition of the
importance of incorporating Real-World Evidence
(RWE) into HEOR analyses. RWE provides valuable
insights into interventions' effectiveness, safety, and
cost-effectiveness in  real-world clinical practice
interventions in real-world clinical practice.

Enhancing Economic Evaluations with Real-World
Evidence

1. Cost-Effectiveness Analysis (CEA): RWE enables
more accurate and robust analyses by incorporating real-
world treatment patterns, resource utilization, and patient
outcomes. By leveraging data from routine clinical
practice, researchers can better estimate costs, evaluate
the long-term effectiveness of interventions, and assess
their cost-effectiveness in real-world settings.!**!

2. Budget Impact Analysis (BIA): RWE contributes
to more realistic budget impact assessments by
considering real-world treatment patterns and the impact
of interventions on healthcare resource utilization. By
analyzing data from diverse patient populations, BIA can
estimate the financial implications of adopting new
interventions and inform resource allocation decisions.!*]
3. Health Technology Assessment (HTA): RWE
plays a vital role in HTA processes by providing
Evidence of real-world effectiveness, safety, and cost-
effectiveness  of  healthcare interventions. By
incorporating RWE into HTAs, decision-makers can
better evaluate the wvalue of interventions, inform
reimbursement decisions, and optimize healthcare
resource allocation.*!

4. Patient-Reported Outcomes (PROs): RWE can
capture patient-reported outcomes in real-world settings,
such as quality of life measures and patient satisfaction.
By integrating PRO data into economic evaluations,
researchers can assess the patient-centered value of
interventions and consider the broader impact on
patients' well-being and quality of life."**

5. Real-World Treatment Patterns and
Comparative Effectiveness: RWE allows for analyzing
real-world treatment patterns, including treatment
sequences, adherence, and switching behaviors. By
considering these patterns, researchers can assess the
comparative effectiveness of interventions, identify
variations in practice, and evaluate the impact of
different treatment strategies on patient outcomes and
costs.!*?]

Real-World Evidence in outcome research

1. Realistic Assessment of Value: RWE provides a
more realistic assessment of the value of healthcare
interventions by incorporating data from routine clinical
practice. It enables decision-makers to understand better
the real-world impact of interventions on patient
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outcomes and healthcare costs, supporting value-based
healthcare decision-making.***!

2. Generalizability of Findings: RWE allows for the
inclusion of diverse patient populations, enhancing the
generalizability of findings to real-world clinical
practice. It ensures that decision-makers
comprehensively understand interventions' effectiveness,
safety, and cost-effectiveness across different patient
sub-groups.*4

3. Data Quality and Standardization: Ensuring the
quality and standardization of Real-World Data sources
is crucial for generating reliable Evidence. Efforts should
focus on data quality assessment, data governance, and
the development of standardized data collection and
reporting methodologies.™**

4. Methodological Considerations: Analyzing Real-
World Data poses methodological challenges, including
potential biases, confounding factors, and missing data.
Robust study designs, appropriate statistical methods,
and sensitivity analyses are necessary to address these
considerations and strengthen the validity of findings.!*

E. Real-World Evidence in Personalized Medicine
and Precision Healthcare

Personalized medicine and precision healthcare aim to
deliver tailored and targeted interventions to individual
patients based on their unique characteristics, including
genetic makeup, environmental factors, and lifestyle.
Real-World Evidence (RWE) is crucial in advancing
personalized medicine by providing insights into
treatment outcomes, safety profiles, and patient
experiences in routine clinical practice.

The Role of Real-World Evidence in Personalized
Medicine

1. Biomarker Discovery and Validation: RWE
contributes to the discovery and validation of biomarkers
by leveraging data from diverse patient populations.
Researchers can identify genetic variations, molecular
signatures, and other biomarkers associated with disease
progression, treatment response, and prognosis by
analyzing Real-World Data. This information aids in
identifying patients who are most likely to benefit from
specific interventions.®!

2. Treatment Response and Outcome Assessment:
RWE evaluates treatment response and outcomes in real-
world clinical practice. By analyzing data from diverse
patient populations, researchers can assess the
effectiveness of interventions in specific patient
subgroups, identify predictors of treatment response, and
tailor treatment plans accordingly.™*®!

3. Adverse Event Detection and Management: RWE
helps detect and manage adverse events associated with
personalized treatments. Researchers can identify and
evaluate rare or unexpected adverse events by analyzing
Real-World Data, assessing their impact on patient
outcomes, and developing early detection and
management strategies.*>*%!

4. Treatment Selection and Decision Support: RWE
provides valuable information to guide treatment

selection and decision-making in personalized medicine.
By analyzing Real-World Data, clinicians can identify
optimal treatment strategies for specific patient
characteristics, assess the comparative effectiveness of
different interventions, and make informed decisions
based on real-world treatment outcomes.™™
Benefits of Real-World Evidence in Precision
Healthcare

1. Real-World Patient Data: RWE incorporates data
from routine clinical practice, reflecting the complexity
and diversity of patient populations. It allows for a more
accurate representation of patient characteristics,
treatment patterns, and outcomes, enabling more
informed decision-making in precision healthcare.™™!

2. Enhanced Treatment Outcomes: RWE improves
treatment outcomes by identifying optimal interventions
for specific patient subgroups. By leveraging Real-World
Data, healthcare providers can align treatment strategies
with individual patient characteristics, increasing the
likelihood of positive outcomes and minimizing
unnecessary treatments.™*®!

3. Patient-Centric Care: RWE supports patient-
centered care by incorporating patient preferences,
experiences, and outcomes in decision-making. By
analyzing Real-World Data, healthcare providers can
align treatment plans with patients' goals, values, and
preferences, fostering a collaborative and patient-centric
approach to healthcare.™*!

4. Continual Learning and Iterative Improvement:
RWE allows for continual learning and iterative
improvement in precision healthcare. By analyzing Real-
World Data, researchers and clinicians can assess
treatment outcomes, identify areas for improvement, and
adapt interventions based on real-time Evidence,
facilitating ongoing optimization of precision healthcare
approaches. 17!
IV. Strengths And Limitations Of Real-World
Evidence

A. Advantages And Benefits Of Using Real-World
Evidence

Advantages of Real-World Evidence:

1. Generalizability: RWE captures data from diverse
patient populations and reflects the complexity of real-
world clinical practice. Unlike clinical trials, which often
have strict eligibility criteria, RWE includes patients
with comorbidities, varying demographics, and different
disease severities. It enhances the generalizability of
findings, allowing for broader application to real-world
patient populations.™*®!

2. Real-World Applicability: RWE provides insights
into interventions' effectiveness, safety, and value in
real-world settings. By incorporating data from routine
clinical practice, researchers and decision-makers can
evaluate treatment outcomes, cost-effectiveness, and
patient experiences in a more realistic context,
supporting Evidence-based decision-making that aligns
with real-world clinical needs.!
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3. Long-Term Outcomes: Clinical trials typically
have limited follow-up periods, making it challenging to
assess long-term treatment outcomes. RWE overcomes
this limitation by capturing data over extended periods,
enabling researchers to evaluate the durability of
treatment effects, monitor long-term safety profiles, and
assess the overall impact of interventions on patient
outcomes.**®!

4. Treatment Patterns and Variations: RWE allows
for analyzing real-world treatment patterns, including
medication adherence, dosing regimens, and treatment
sequences. It helps researchers understand how
interventions are used in practice, identify variations in
treatment approaches, and assess the impact of different
treatment strategies on patient outcomes and healthcare
utilization.™

Benefits of Real-World Evidence

1. Improved Patient-Centered Care: RWE facilitates
patient-centered care by incorporating  patient
preferences, experiences, and outcomes. By analyzing
Real-World Data, healthcare providers can tailor
treatment plans to individual patient characteristics,
optimize therapy selection, and enhance shared decision-
making between patients and clinicians.®

2. Enhancing Safety Monitoring: RWE is critical in
post-marketing surveillance and safety monitoring. By
leveraging Real-World Data, regulators and healthcare
providers can detect and evaluate rare or delayed adverse
events, identify potential safety signals, and monitor the
safety profiles of interventions in diverse patient
populations, contributing to improved patient safety.*®!
3. Cost-Effectiveness Assessment: RWE enables
comprehensive health economic evaluations, assessing
the cost-effectiveness and value of interventions in
routine clinical practice. By considering real-world
treatment patterns, resource utilization, and patient
outcomes, decision-makers can optimize resource
allocation, inform reimbursement decisions, and promote
the efficient use of healthcare resources.™™

4. Accelerating Evidence Generation: RWE allows
for a faster generation of Evidence than traditional
clinical trials. By leveraging existing data sources,
researchers can conduct studies more efficiently and
cost-effectively, potentially reducing the time required to
generate Evidence and supporting timely decision-
making in healthcare.!*#1°!

B. Challenges and Limitations Associated with
Real-World Evidence

1. Data Quality and Completeness

One of the primary challenges in utilizing Real-World
Evidence is ensuring the quality and completeness of the
data. Real-World Data is collected for routine clinical
practice rather than research purposes, leading to
potential inconsistencies, missing data, and variations in
documentation practices. Efforts should be made to
address data quality issues, implement standardized data
collection and reporting methodologies, and establish

data governance protocols to improve the reliability and
validity of Real-World Evidence studies.’?”

2. Selection Bias and Confounding Factors

RWE studies are susceptible to selection bias and
confounding factors due to their observational nature.
Patients are not randomly assigned to treatments, which
can lead to bias in treatment comparisons. Confounding
factors, such as differences in patient characteristics or
underlying health conditions, may influence treatment
outcomes and introduce bias into the analysis. Advanced
statistical techniques, such as propensity score matching
or instrumental variable analysis, can help mitigate these
biases, but careful consideration and robust study designs
are necessary to minimize their impact.’?”

3. Data Standardization and Interoperability
Integrating data from various sources for RWE studies
can be challenging due to the need for standardized data
formats, coding systems, and interoperability.
Differences in data collection practices and
terminologies across healthcare systems hinder Real-
World Data's seamless integration and analysis.
Harmonization efforts are essential to overcome these
challenges and ensure consistency and comparability in
Real-World Evidence studies.]

4. Privacy and Ethical Considerations

Utilizing Real-World Data raises privacy concerns and
ethical considerations. Patient confidentiality and privacy
protection must be paramount, requiring strict adherence
to data anonymization protocols and compliance with
applicable privacy regulations. Researchers and
organizations must follow rigorous ethical guidelines and
obtain appropriate informed consent when utilizing Real-
World Data, ensuring that patient privacy is safeguarded
throughout the research process. !

5. Methodological Complexities and Interpretation
Challenges

Analyzing Real-World Evidence involves addressing
methodological complexities and interpreting the results
accurately. The lack of randomization and control
inherent in observational data introduces challenges in
establishing causal relationships between interventions
and outcomes. Researchers must carefully design studies,
consider potential confounders, employ appropriate
statistical methods, and perform sensitivity analyses to
strengthen the validity and reliability of findings.”®

6. Data Source Representation and Generalizability
Real-World Data may only partially represent part of the
patient population due to various factors, such as the
underrepresentation of certain demographics or specific
geographic regions. It can limit the generalizability of
findings, particularly when addressing rare diseases or
specific patient subgroups. Careful consideration should
be given to the representativeness of the data sources
used and the interpretation of findings in the context of
the target population.°#
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C. Considerations for Ensuring Data Quality and
Validity in Real-World Evidence Studies

Data quality and validity are crucial in Real-World
Evidence (RWE) studies to generate reliable and
meaningful insights. Here are some key considerations to
enhance data quality and validity.

1. Study Design: Develop a robust study design that
aligns with the research objectives and minimizes bias.
Consider using appropriate research methods, such as
cohort studies, case-control studies, or pragmatic trials,
depending on the research question.®?*]

2. Data Source Selection: Choose reliable and
representative data sources that capture relevant patient
populations and outcomes of interest. Consider using
electronic health records (EHRs), claims databases,
registries, or other relevant sources based on the research
objectives.??

3. Data Collection and Standardization: Implement
standardized processes to ensure consistency and
minimize errors. Develop transparent data definitions,
coding systems, and protocols for data extraction to
enhance data quality and comparability across different
sources.?!

4. Data Cleaning and Pre-processing: Conduct
thorough data cleaning and pre-processing to identify
and rectify missing, inconsistent, or erroneous data.
Implement quality checks, validation rules, and outlier
detection methods to ensure data integrity.*!

5. Sample Size and Power: Ensure an adequate
sample size to provide sufficient statistical power for
meaningful analysis and inference. Consider conducting
a power calculation to estimate the required sample size
based on the research question and expected effect
sizes.["??]

6. Bias and Confounding: Address potential sources
of bias and confounding through study design and
statistical methods. Employ appropriate techniques such
as matching, stratification, propensity score adjustment,
or regression modeling to control for confounding
variables and minimize bias.”*!

7. Outcome Ascertainment: Clearly define the
outcomes of interest and establish reliable methods for
outcome ascertainment. Use validated outcome measures
and consider independent adjudication or expert review
when feasible.*!

8. Follow-up and Attrition: Minimize loss to follow-
up and attrition by implementing strategies such as
participant engagement, data linkage, and sensitivity
analyses to assess the potential impact of missing data on
study outcomes.

9. Data Analysis: Utilize appropriate statistical
methods and analytical techniques to analyze the data.
Consider sensitivity analyses, subgroup analyses, and
validation studies to assess the robustness of the
findings.[*?

10. Transparency and Replicability:  Promote
transparency by documenting the study methodology,
data sources, and analytical procedures in detail. Share
the results, code, and data (if feasible and within ethical

considerations) to enable replication and independent
validation of the findings.

11. External Validation: Where possible, compare and
validate the RWE findings against other data sources,
randomized controlled trials (RCTs), or existing
Evidence to strengthen the validity and generalizability
of the results.®?!

12. Expert Collaboration: Engage domain experts,
clinicians, and methodologists throughout the study
process to ensure the appropriateness of study design,
data collection, and analysis methods.

13. Ethical Considerations: Adhere to ethical
guidelines and obtain necessary approvals from relevant
ethics committees or institutional review boards.
Safeguard patient privacy and confidentiality while
maintaining data quality.*%%

V. Case Studies and Examples

A. Highlighting Specific Studies And Projects That
Utilised Real-World Evidence

Real-World Evidence plays a vital role in pharma drug
development by helping researchers identify potential
patients and introduce proper criteria for Clinical trials.

It includes information on patient health status and
delivery of health care from various sources such as
electronic health records (EHR), claims, patient-
generated data, data from mobile services, and patient,
product, and disease registries.[?"

It helps to understand how patients’ characteristics and
behavior may affect health outcomes, which might help
to predict the flow of disease and patients’ response to
vaccines or therapy. 1 With the expanding network of
RWE and its vital use in vaccine development, the
testing of medication, and the design of digital
therapeutics.*?

e Vaccines In Covid-19

The desire to drastically speed up research and
development made the healthcare community more open
to expanding the use of RWE beyond traditional safety
measures because of the urgency to develop vaccines and
medication against covid 19 pandemic. However,
producing reliable RWE has been difficult due to the
novelty of viruses such as Hydroxychloroquine in
Marseille,  France.  Studying  hydroxychloroquine
combined with azithromycin to treat cohort 1,061 covid
19 patients and observing a death rate of 0.5% was proof
of treatment efficacy. However, this study did not use a
randomized approach with a control group. However,
some RWE studies gave reliable results as well.”®! It was
a primary source of Evidence that reported on patients'
symptoms and the influence of patients' characteristics
and risk of mortality and morbidity. It supported the
wearing of masks and other non-pharmacological
interventions. RWE studies have also accelerated vaccine
efficacy and safety research in the field as existing data
was rapidly implemented.”® The study highlighted two
FDA-approved covid 19 vaccines, Pfizer and Moderna,
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in 3,950 participants over 13 weeks between December
2020 to March 2021. Moreover, it was found that
vaccines reduced the risk of infection by almost 80% 2-3
weeks after the first dose and 90% after the second dose.
The Covid-19 vaccination from AstraZeneca was 86%
effective against the Alpha variant and 92% effective
against the Delta variant. Additionally, it demonstrated
how well the Covid-19 vaccine protected the vaccinated
population ~ from  death, hospitalization,  and
transmission.*]

e RWE and cancer research

Oncologists use RWE to enhance various aspects of
clinical decision-making, such as patient profiling,
disease detection, optimal dosing, understanding
treatment patterns, and managing adverse events with
greater confidence. It can also inform treatment choices
concerning financial toxicity.””) It is expected to benefit
stakeholders involved in the oncology care continuum,
including Health care professionals, regulators, and
patient advocates. The upward trend of RWE studies in
making clinical decisions remains constrained due to the
following reasons such as limited availability of quality
Real World Data (RWD), data integrity, the behavior of
stakeholders, and lack of RWE expertise in conducting
studies. The symbiotic  relationships  between
pharmaceutical companies, regulatory authorities, and
academic institutions can address the barrier to adopting
and using RWE in emerging economies.’]

A systematic literature review assessed an oncological
new drug and biologics application conducted in
emerging economics between 2015-2020. Moreover, it
was found that 11 among 133 oncology therapists used
RWE to reinforce the efficacy of drugs.”® According to
the review, "real-world studies used as external controls
supplemented efficacy data from single-arm trials in
successful oncology product approvals, and the key
attributes identified early engagement, prior protocol
development, and robust research design."!?®!

The utility and application of cancer therapies can be
studied with the help of RWE research; for example,
several options exist in the second and third lines of
treatment. A recent real-world analysis showed that
nivolumab instead of cabozantinib was administered as a
second line of treatment to metastatic renal cell
carcinoma patients, even though none of them was given
preference over the other based on RCT results, real-
world  cost-effectiveness of both treatments was
similar.”! In another RWE study, metastatic renal cell
carcinoma with clear cell histology and good risk
features had a substantially longer progression-free
survival with cabozantinib®? RWE is lacking data on the
efficacy and safety of immunotherapy in patients with
lung cancer who are older or have ECOG performance
status 2. However, it reinforces the use of
immunotherapy in elderly patients, and the application of
checkpoint inhibitors in performance status two patients
is cautioned because of lack of survival benefits.*And

such lacks has been addressed by RWE research which
leads to a call for RCTs matching real-world situations
even more closely by international cancer associations
and regulatory bodies.?

Oncologists during Covid 19 believe RWE's role to be
more promising in terms of efficiency in improving
clinical trials in cancer drug development.®™® Thus,
cancer institutes and pharmacological companies have
included external RWE control arms in their clinical
trials to speed up the therapies being provided to
patients. Moreover, it will enhance the diverse
populations of representative patients in oncological
trials. The emerging field of RWE in oncology is cancer
registries. Data collection and analysis may face fewer
obstacles than using conventional sources.®*

1. Medications

Pharmaceutical researchers wanted to understand how
medications and other pharmaceutical therapies affected
patients in real life using RWE.

Novartis intended to understand how integrated RWE
can transform healthcare decision-making and manage
developmental gaps. Thus, this launched treatments,
including CAR-T cell therapy, Kymriah, and Psoriasis.
In 2018, real-world sources confirmed that Cosentyx
drastically improved quality of life by 59% in 24 weeks,
and 87% of psoriasis patients were on medication for one
year. In addition, 85.8% pt treated continued to be on
drugs.

Moreover, in December 2019, Novartis, Eli Lilly, and
Pfizer leveraged RWE, the impact drug can have on the
targeted population.

Merck also introduced an RWE trial for two drugs for
the diabetic population. Januvia, and Steglatro.?*

2. Digital Therapeutics.

It presents a possible solution for chronic diseases such
as Alzheimer, type 2 diabetes, congestive heart failure,
and cancer. There is a notable link between digital health
and RWE in this new era of healthcare digitalization.

In 2018, FDA disclosed an open-source mHealth app,
MyStudies, to promote the collection of RWE By
patients' mobile devices. FDA expressed that it will
improve mobile health technologies by giving direct
links to the patient.

The future of RWE is believed to be promising, and it
permits real-time analysis and includes specific patient
information, which can eventually lead to high-quality
care for patients.?”

B. Demonstrating the Impact of Real-World
Evidence in Clinical Research.

Most medical innovation is carried out by traditional
clinical trials, where the new investigational drug is
thoroughly studied before it can be sold and distributed.
Clinical trials are crucial for evaluating the safety and
effectiveness of new technologies, but they have
significant limitations compared to other types of data.
E.g., traditional ones have strict inclusion criteria, which
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makes it challenging for the investigator to derive the
result of a clinical trial for a broader population.
Secondly, the enrolment criteria and various
demographics cannot participate. Thirdly, there needs to
be more resources for funding healthcare. Thus, to

overcome these limitations, Real- world Evidence can
help and make an impact in several ways.35BCG has
classified how RWE is valuable across the product life
cycle.”

ExHIBIT 1 | Real-World Evidence Is Valuable Across the Product Life Cycle

Typical RWE applications
Research

Support the
understanding of
diseases and unmet
needs

Reduce clinical-
development cycle time
and costs

Source: BCG.

Improve commercial
spending and
effectiveness

Support pricing and
demonstrate value

Support pharmacovigilance and
label extension

Figure 1: Typical RWE Applications.

1. Support the Understanding of Disease and unmet
needs

Drug development has to be simplified and accelerated
as the process is long, complex, and risky and fails to
meet the subject's needs of the subject in 9 out of 10
projects. Despite clinical trials being considered the gold
standard in R&D, placebo-controlled trials are
unsuitable.®®! Well, in such tech a driven world, pharma
companies, with the help of RWE

e Can understand the disease and its biological
pathway.

e Determine the current standard of care and unmet
needs-esp for rare diseases.

e Advanced analytics generates hypotheses instead of
placebo-controlled trials, which helps extend current
product use. E.g., new indications, new target
populations, and combination therapies.?*

Clinical trials test new medication on a limited set of
disease-free populations, which is not representative of
the population the new medication would be consuming.
As a result, once they reach the market, they fail to
deliver what they had promised. An example of a lack of
success is Merks, NSAIDs Vioxx. Approved in 1999 as
medication for osteoarthritis, later found to increase heart
problems in most cases; hence it was withdrawn five
years later.*®!

2. Reduce Clinical- Development Cycle Time and
Cost

Pharma companies are progressively utilizing RWE to
reduce the clinical development cycle, decreasing costs.
For example- Innovative trial design leverage hybrid or

virtual arms to shorten the no of patients receiving a
placebo, resulting in faster results. RWE is particularly
useful in unethical or infeasible control arms and when
primary data signify that a drug's effect could be highly
significant compared with the current standard of care.

Apart from improving the clinical developmental cycle,
pharma companies can accelerate the development and
gain cost advantages by using RWE, such as.

e Based on preliminary outcomes, RWE refines early
assessment of clinical trials' probability of success and
failure.

e Enhance clinical trials, such as establishing the
impact from the patient's viewpoint and using wearables
to assess how a drug affects the quality of life.

Mostly, Regulators have approved drugs with the help of
RWE. E.g., in 2014, the FDA expeditious the approval of
Amgen's Leukaemia drug Blincyto after Evidence from a
single-arm trial showed complete and sustained
remission. The study compared the response with
historical Real-World Data. However, in some cases,
regulators need further study in randomized control trials
to prove its benefit.

3. Support Pricing And Demonstrate The Value
RWE research can complement RCTs

a. It demonstrates the Value of safety, efficacy, and
Value of drugs over conventional standards to payers,
Regulators, and providers2. To fulfill this, the studies
should be.

WWW.ejpmr.com | Vol 10, Issue 8, 2023.

ISO 9001:2015 Certified Journal | 231




Shaik et al.

European Journal of Pharmaceutical and Medical Research

e Relevant: RWD should represent patients with the
target disease and be of limited size and follow-up for
the benefit.

¢ Reliability: The source data should determine the
patient of interest and its outcome and covariant. Has it
even been used for RWE? Is there enough population of
interest? How complete are the data? Is there missing
information?

e Transparency: The source document, verification,
transformation, and audit must be transparent.

e Standard data model: While using multiple
databases, it is always beneficial to leverage a standard
data model that focuses on common terminology,
vocabulary, and coding schemes across multiple sources.
e Gaps: Various sources of RWE are required to fill
gaps in the data.F”

b. It can promote value-based contracts with payers for
personalized therapies, which may involve high-cost
drugs. Payers have identified that the best use of RWE is
observational studies. However, observational studies
require long-term investment. Patient registries and
databases help payers decide by providing helpful
information regarding particular treatments. Sometimes
these local registries are required when countries'
healthcare environment is closely linked. RWE helps
reduce the cost of expensive personalized therapies. For
example, RWE could be utilized for measuring outcomes
in value-based contracts for certain rare diseases.

4. Improve Commercial
Effectiveness.

Pharmaceutical multinationals can extensively utilize
RWE for in-market products.

e It includes creating a Heat map based on patients'
location who would benefit from a particular drug or
patients for whom the current care can be improved.

e It can help practitioners by enabling predictive
diagnostic tools.

e It can also help the medical team prioritize their
actions for support using locally adapted patient
characteristics.

Spending And

5. Support Pharmacovigilance And Label Extension
Pharma companies can further utilize RWE after product
launch. It can be done to

e It answered questions to regulators about drug safety
or post-marketing studies within the limited time frame.

e It can extend labels to include new indications and
new medical guidelines. E.g., in December 2018, the
FDA launched a program to evaluate the utilization of
RWE in labeling changes. Another prominent example
includes Pfizer's Ibrance. Though this breast cancer drug
has undergone trial in women, it proved effective for
men (FDA approved it) based on positive results of off-
label prescriptions.*!

VI. Regulatory Perspectives and Guidelines

A. Overview of Regulatory Agencies Perspective On
Real World Evidence.

As per the United States Food and Drug Administration
(USFDA) passed the 21st Century Cures Act signed on
December 13, 2016, to speed up medical product
development and introduce innovations faster and more
efficiently, added section 505F to the Federal Food and
cosmetic act (FD&C).*® "Real-World Data about
patient's health status or the delivery of health care is
regularly gathered from a variety of sources," asserts the
Cures Act data.!*”

Among these sources are.

- Digital Health Records

- Billing and claim-related data

- Data from product and disease

- Registries for product and disease.

- Data generated from patients, esp. from setting used at
home.

- Data acquired from other sources, including mobile
devices, provide information on health status.®

As per the definition of the U.S. Food and Drug
Administration (FDA),

"Data routinely collected from various places relating to
patient health status and healthcare service” is the
definition of Real-World Data (RWD).

"Clinical information about the use and potential
benefits/risks derived from RWD analysis" corresponds
to what Real-World Evidence (RWE) is defined as.*"!
European Medicine Agency (EMA) defines RWE as "the
Evidence derived from the analysis and synthesis of
RWD.

Companies should concentrate on using the EMA
scientific advice pathway since EMA standards strongly
emphasize the reliability and validity of data.

RWE employs different study designs, such as
randomized, which are large, simple, and pragmatic
trials) and observational studies (prospective or
retrospective studies).*"!

Retrospective designs are short-term data collection
periods, low cost, and dependent on available cost
quality. e.g., clinical hospital records, EMR.

While prospective data includes a sound patient data set
and data not captured daily and deliver information on
the long-term history of the disease or its progression.
Example- Registries, Health Surveys."!

Despite some unanswered questions on approaching
FDA guidelines, the pharmaceutical industry is adopting
RWE to assess drug safety in its drug development
process. For example, Amgen's cancer therapies gained
their first regulatory approval based on a single-armed
phase 2 study with the help of RWE.F)

When considering the drawbacks of conventional
randomized clinical trials, the following factors stand out
as the RWD acceptance criteria.

e RWD is used when randomized controlled trials
(RCT) are impractical, substantial unmet needs or rare or
orphan diseases exist.
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e Occasionally, RCT fails to consider the conditions
under which patients are treated.

e When used in conjunction with literature searches
and clinicians' input, RWE can have an impact. It may
help spot chances for innovation that enhances patient
care and recognize unmet clinical requirements.

e RWE improves regulatory judgments by adding
more context and increasing the benefit-risk assessment's
external generalizability.

These possibilities make it clear why USFDA and
European Medicines Agency are paying heed to RWE
findings. The Cures Act helps accelerate the
development of new products, bringing breakthroughs
and advancement to patients requiring them. Using RWE
and clinical outcome evaluations, the Cures Act
modernizes clinical trial designs.!*"!

B. Summary of Existing Guidelines and Framework
For Using Real-World Experience In Regulatory
Decision Making.

US FDA, Health Canada, the European Agency (EMA),
the Pharmaceutical and Medical Devices Agency
(PMDA) of Japan, and the National Medical Product
Agency (NMPA) of China are among the leading
international regulators in providing guidelines on the
use of RWD as a tool to support regulatory decision
making. The US FDA and Health Canada already accept
observational data to support efficacy assessments. The
EMA is evaluating the use of Registry for rare diseases.

1. USFDA

RWE is seen as supporting the approval of a new
indication for a drug already granted approval under
section 505(c) of the FD&C Act or as meeting the
requirements for post-approval studies under the 21st
Century Cures Act (Cures Act).42 Since then, the
USFDA has released no of draft publications guiding the
use of RWD/RWE, including.

e They analyze information from a database of claims
and electronic Health Records.

e They evaluate registries to assist in drug and
biological product regulatory decision-making.

¢ RWD/RWE  Considerations  for  supporting
regulatory decision-making for pharmaceutical and
biological products.

e Instructing tracking regulatory submissions for
investigational new drug applications (IND), new drug
applications (NDA), biologics licensing applications
(BLA), or for line extensions, including labeling
revisions uniformly using RWE.

e Medical devices released final guidance on using
RWE to support regulatory decision-making in August
2017.

e After spending around $3 million to launch the
National Evaluation System for Health Technology
(NEST), the FDA released its final recommendations for
using RWE to support medical devices' regulatory
decision-making. Nest seeks to advance medical
technology using active and retrospective sources of
RWD. In the past, the FDA has only recognized RWE to

support medication applications for efficacy in oncology
and rare disorders. Blincyto, which received initial FDA
clearance under the 'expedited approval' label, is one
such instance. It was based on historical information
obtained from over 2,000 patients' records from clinical
study and treatment facilities in the European Union
(E.U.) and the United States.!*"!

2. EMA

During the pre-authorization and development phases,
the EMA supports regulatory decisions.45 The EMA
examined regulatory submissions from 2018-201917
where characteristics of RWE in new marketing
authorization applications (MAA's) or extension of
indication to the EMA.

With 117 trials, 63 of 158 MAA products contained
RWE. The RWE provided for 31.7% of these products
came from information gathered before the intended
application. The most popular sources were hospital data
(31.7%) and registries (60.3%). The EMA authorities
also want to ensure that by 2025, the role of RWE in
making decisions in the development, authorization, and
supervision of medications in Europe will be clearly
defined. The E.U is funding an increasing no of projects
related to RWE.

e In September 2020, the European Regulatory
Network and the EMA Cross-Committee Task Force on
Registries published guidance on registry-based studies.
The goal is to suggest key methodological elements
relevant to using patient registries by marketing
authorization applicants and holders (MAH/MAAS) who
intend to conduct research.[*"!

e According to the European Medicines Regulatory
Network (EMRN) policy, by 2025, RWE use will be
enabled, and its value will have been proven in various
use cases.* Delivering this will depend on establishing
the Data Analytics and Real-World Interrogation
Network (DARWIN EU). Introduced in 2022 to bring on
data partners and help conduct the research, regulators
requested.**!

3. HEALTH CANADA

In their regulatory decision-making processes, the
Ministry of Health, Labour, and Welfare (MHLW) and
the Pharmaceuticals and Medical Devices Agency
(PMDA) are actively pushing the use of RWD and
RWE.X

e Guidelines for the Conduct of Pharmaco-
epidemiologic Studies in Drug Safety Assessment using
Medical Information Databases were issued by PMDA in
2014 and are connected explicitly to RWD.

e MHLW and PMDA have published several
documents on post-marketing studies in Japan between
2017 and 2021, including one that included information
gathering utilizing RWD.

e To address regulatory matters relating to
RWD/RWE, such as data reliability requirements and
analytical approaches, and to continually encourage the
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use of R.W. D in the Japanese regulatory environment,
the PMDA created the RWD working group in 2021.14°!

4. JAPAN PMDA

In their regulatory decision-making processes, the
Ministry of Health, Labour, and Welfare (MHLW) and
the Pharmaceuticals and Medical Devices Agency
(PMDA) are actively pushing the use of RWD and
RWE

e Guidelines for the Conduct of Pharmaco-
epidemiologic Studies in Drug Safety Assessment using
Medical Information Databases were issued by PMDA in
2014 and are connected explicitly to RWD.

e MHLW and PMDA have published several
documents on post-marketing studies in Japan between
2017 and 2021, including one that included information
gathering utilizing RWD.

e To address regulatory matters relating to
RWD/RWE, such as data reliability requirements and
analytical approaches, and to continually encourage the
use of RWD in the Japanese regulatory environment, the
PMDA created the RWD working group in 2021.147

5. CHINA

In China, the RWE regulatory environment has been
dynamic and quickly changing. The main projects are:

e China's Real World Research Guide and many
articles  describing RWD's application, including
technical ~ requirements, research  design, data
administration, and statistical analysis, were published in
August 2018 by the Wu Jinping Medical Foundation.

The NMPA has so far released three RWE guidelines

o Effective as of January 2020: Guidelines for Real-
World Evidence to Promote the Development of Drugs
and Assessment

e August 2020: Interim Guidelines for Supporting
Child Drug Research, Growth and Development, and
Evaluations

e Data curation, security, and quality issues are
covered in the article Guidelines for RWD Used for
Creating RWE (Interim) from April 2021.

Launch of a three NMPA RWE project to examine
standardization, use cases, and Global RWE policies.!*”

VI1I.Future Directions and Emerging Trends

A. Potential Advancement And Innovation In Real
World Evidence Research

The diversity and inconsistent quality of the RWD
sources, which make data organization and incorporation
extremely necessary, pose the foremost hurdle to RWE
despite its benefits and growing adoption by diverse
stakeholders.

Medically related free text (i.e., unstructured data) from
RWD sources such as EHRs, social media platforms, and
other sources can be analyzed using artificial intelligence
(Al) techniques such as natural language processing
(NLP), semi-automated biomedical curation, machine
learning (ML), and deep learning.[*®! Additionally, these

unstructured data are increasingly being channeled
through advanced analytics. When ML algorithms were
used to analyze EHR data from diverse centers, one
study even showed the successful prediction of several
medical occurrences. In order to track irregularities in
health indices, such as heart rate and even seizures
among patients with poor disease prognosis, machine
learning (ML) techniques can also help evaluate data
from wearables. Furthermore, novel RWD methods have
been applied to enhance study designs that would boost
the generalizability of results. For instance, the 61,000
NSCLC patients' EHR data analysis using the Trial
Pathfinder computational framework revealed the
prevalent trial eligibility requirements that frequently
resulted in excluding patients who would benefit most
from the study treatment.

Globally speaking, COVID-19 presented significant
problems, particularly for the healthcare sector. In order
to get health products onto the market through
emergency-use authorizations or restricted-use permits,
specific mechanisms and apps were created. One such
program has been initiated by the USFDA to use RWE
for all medical countermeasures (MCMs) linked to
COVID-19 and to spread COVID-19 precautions,
medicines, and diagnostic tools. The RCT DUPLICATE
(Randomized Controlled Trials Duplicated Using
Prospective Longitudinal Insurance Claims: Applying
Techniques of Epidemiology) effort was created in
response to concerns about the use of non-interventional,
non-randomized RWE for evaluating the efficacy of the
medications. This program uses a structured approach to
construct RWE studies that would aid in replicating
RCTs and outcome comparisons. This program seeks to
increase the reliability of future RWD analyses that
might be conducted without RCT support.

RWE will continue to influence healthcare choices in
several systems in the future, enhancing patient care as a
whole. However, increasing the use of RWE will require
several parties to take action on various issues.
Manufacturers of pharmaceuticals and medical devices
will need to comprehend RWE capabilities, analytics,
and distribution across several domains, including
medical affairs, R&D, commercialization, and HEOR.
As a result, these stakeholders must also have risk
management procedures in place, such as an integrated
ecosystem that gathers data from many geographic
locations to combine all the insights and results.
Researchers and regulators can also support partnerships
between data analytics professionals and businesses to
establish quick, inexpensive RWE capabilities and track
their positive effects on the public's health. It will enable
the creation of higher-quality RWD databases and
expand access. All of these actions can contribute to
developing the RWE innovation culture.®”)
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B. Integration Of Real-World Evidence With Other
Data Sources

The scientific understanding of disorders and how
medications differ in their pharmacological effects from
patient to patient is considerably improved by whole
genome sequencing (WGS) and other Next Generation
Sequencing (NGS) techniques. NGS is useful in clinical
research and Real-World Evidence (RWE), much like in
the clinic, especially in the rapidly developing field of
precision medicine. These treatments specifically target
iliness subpopulations, with the subpopulations typically
clustered around particular genetic variations.

WGS offers a patient's entire DNA sequence, which can
then be compared to a ‘"reference genome" (a
standardized genome that serves as an example). It
allows researchers to find variations different from the
reference group. It may signify a higher disease risk or
likelihood of responding to a particular treatment.

Certain industry observers have noted that one of the
most inventive methods to acquire and use RWE
throughout the drug development lifecycle is using
genetic data.

e Drug Developers And Medical Professionals Can
Calculate With The Use Of Insights.

Drug development programs are utilizing genetic
sequencing to improve the efficiency of clinical trials by
honing eligibility criteria based on biomarkers or genetic
indicators. Such a strategy guarantees that doctors give
the appropriate medications to the appropriate patients,
resulting in better results the first time around.

e Utilizing The Right Data

Although genomics has much potential, businesses need
the correct investment attitude to have the necessary
technology and staff to handle the amount and
complexity of the data. For each unique patient, even
simpler NGS methods, like WES, produce millions of
data points. Such sample sizes require much computing
power, storage, and knowledge to find the correlation.

Pharmaceutical firms must also deal with the reliability
and availability of clinical records from the real world,
which must be linked to genetic data to make it
worthwhile. Researchers must be able to compare
clinical outcomes among individuals divided into
genetically distinct groups. However, the data's total
value still needs to be realized due to a lack of
coordination amongst data platforms, inconsistently
acquired data, and rigorous data protection restrictions.
Patient cohorts of sufficient size cannot be easily
constructed for rare diseases due to the difficulty in
combining datasets from several nations.

Despite these difficulties, a meaningful RWD strategy
can still benefit from the insights obtained via genome
sequencing and evaluated against Real-World Data
(RWD). Pharma companies and doctors now have the
knowledge they need to treat more people more

successfully than ever, thanks to the ability to correlate
genetics to treatment outcomes.

e Genomics Can Determine Healthcare
Expenditures.

Many life sciences companies have effectively employed
genetic sequencing to demonstrate their treatments'
effectiveness, safety, and cost-efficiency. A major
biopharma company wanted to identify the patients who
would benefit from its non-small cell lung cancer
treatment the most.

IQVIA analysts sorted patients in the database based on
the presence or absence of a genetic mutation using a
genomics database of lung cancer patients. They then
compared the genetic findings to data from national
health databases, as well as survival rates overall, disease
progression, and the use of healthcare resources.

According to the analysis, one population would have
much-reduced expenses of care utilizing the medicine,
which revealed apparent variations in progression and
treatment response between the two groups. As a result,
the biopharmaceutical company was able to refine its
Evidence-based proposal for regulatory submissions and
payer discussions.

Other businesses have targeted sub-populations whose
diseases may advance more quickly to use genetic data to
refine label claims and expedite regulatory approval. It
makes it possible to follow up precisely on the patients
who need it while also focusing on performing another
study that includes every patient.

Additionally, businesses can use these data to verify
internal assessments. This crucial measure can stop
pursuing useless medications based on false positives or
Type 1 mistakes.*!

A 2015 study by Matthew R. Nelson et al. demonstrated
that gene target-indication pairings with genetic
Evidence are roughly twice as likely to move from Phase
| to approval. Drugs having genetic backing are more
likely to be successful.*®

C. Policy and Regulatory Considerations for
Promoting the Use of Real-World Evidence
Real-World Evidence (RWE) is an increasingly valuable
source of information in healthcare decision-making,
providing insights into the safety, effectiveness, and
value of medical interventions outside the controlled
environment of clinical trials. As the demand for
Evidence-based healthcare grows, policymakers and
regulatory authorities recognize the importance of
incorporating RWE into their decision-making processes.
However, to effectively utilize RWE, it is crucial to
establish robust policies and regulatory frameworks that
ensure Real-World Data’s reliability, quality, and ethical
use.
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1. Defining Real-World Evidence

To lay the groundwork for utilizing RWE, policymakers,
and regulatory bodies must clearly define Real-World
Evidence. This definition should encompass various data
sources, including electronic health records, claims
databases, patient registries, wearable devices, and other
Real-World Data sources. By providing a comprehensive
definition, policymakers can create a shared
understanding of RWE and facilitate its integration into
decision-making processes.”

2. Data Quality and Standardization:

One of the primary concerns in using Real-World Data is
ensuring its quality, integrity, and interoperability.
Policymakers need to develop data collection,
management, and analysis standards to ensure the
reliability and validity of RWE. It includes establishing
guidelines for data quality assessment, governance,
privacy protection, and compliance with relevant data
protection regulations. By setting these standards,
policymakers can instill confidence in using Real-World
Evidence and enhance its acceptance by regulatory
authorities.®"

3. Regulatory Framework for RWE

Policymakers and regulatory bodies must develop a
specific regulatory framework for RWE, distinct from
the traditional clinical trial regulatory pathway. This

framework should outline the requirements for
generating, evaluating, and utilizing Real-World
Evidence in healthcare decision-making. It should

address issues such as study design, data collection
methods, patient privacy, ethical considerations, and the
role of Real-World Evidence in regulatory decision-
making processes. By creating a dedicated regulatory
pathway for RWE, policymakers can facilitate its use
while maintaining patient safety and public trust.™®

4. Collaboration and Data Sharing

Promoting collaboration and data sharing among
stakeholders is vital for leveraging the full potential of
Real-World Evidence. Policymakers should encourage
partnerships between academia, industry, healthcare
providers, patient advocacy groups, and regulatory
agencies to foster data-sharing initiatives. These
collaborations can help overcome data silos, promote
transparency, and facilitate the generation of robust
Evidence. Policymakers should also incentivize data
sharing by addressing concerns about data ownership,
intellectual property, and privacy issues through
appropriate policies and regulations.**!

5. Education and Capacity Building

Effective utilization of Real-World Evidence requires a
workforce knowledgeable about its potential and
limitations. Policymakers should invest in education and
capacity-building  initiatives to  enhance  the
understanding of RWE among healthcare professionals,
regulators, and decision-makers. It can include training
programs, workshops, and educational resources that

guide data analysis methods, study design, and
interpretation of Real-World Evidence. By promoting
education and capacity building, policymakers can
enable the responsible and effective use of RWE in
healthcare decision-making."!

VIIl.  CONCLUSION

A. Summary Of Key Findings And Insights From
The Review

The role of Real-World Evidence (RWE) in clinical
research has gained significant attention in recent years.
This summary highlights key findings and insights
regarding using RWE in clinical research.

e Complementary to Randomized Controlled
Trials (RCTs): RWE complements traditional RCTs by
providing additional Evidence on interventions' real-
world effectiveness, safety, and generalizability. RCTs
are rigorous but often conducted in controlled settings
with limited sample sizes, whereas RWE leverages Real-
World Data from diverse patient populations and
settings.

o Cost-Effectiveness  Analysis: RWE can  be
instrumental in conducting cost-effectiveness analyses of
interventions. By examining Real-World Data on
healthcare resource utilization, costs, and outcomes,
RWE provides valuable insights into the economic
impact of interventions and helps inform healthcare
decision-making.

e Post-Market Surveillance: RWE plays a crucial
role in post-market surveillance, allowing for monitoring
interventions after they are approved and widely used.
By analyzing data from large patient populations, RWE
can detect rare adverse events, evaluate the comparative
effectiveness of interventions, and inform regulatory
decisions.

e Ethical Considerations: Using RWE in clinical
research raises ethical considerations, including patient
privacy, data security, and potential biases in Real-World
Data sources. Addressing these concerns through robust
data governance and regulatory frameworks is crucial to
ensure the ethical use of RWE.

B. Implications Of Real-World Evidence For
Clinical Research And Healthcare Practice
Real-World Evidence (RWE) has implications for
clinical research and healthcare practice. It enhances
research by providing insights from diverse patient
populations and generating hypotheses. RWE assesses
treatment effectiveness, supports post-market
surveillance, and informs health technology assessment.
It facilitates shared decision-making and personalized
care. However, data quality and privacy remain
challenges. Collaboration is essential for maximizing the
benefits of RWE.

C. Recommendations For Future Research And
Utilization Of Real-World Evidence

To enhance the utilization of Real-World Evidence
(RWE) in research and healthcare practice, consider the
following recommendations:
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1. Standardization: Establish consistent
methodologies and quality assurance processes for data
collection and analysis.

2. Data Integration: Improve electronic health records
(EHRs) interoperability to facilitate seamless integration
of Real-World Data.

3. Advanced Analytics: Explore advanced techniques
like machine learning to extract meaningful insights from
RWE datasets.

4. Patient Engagement: Involve patients and their
perspectives in study design and decision-making.

5. Regulatory Collaboration: Develop regulatory
frameworks that support using RWE and encourage
stakeholder collaboration.

6. Data Privacy: Ensure ethical considerations and
protect patient privacy in RWE collection and analysis.

7. Education and Training: Provide training
programs to enhance understanding and utilization of
RWE among healthcare professionals.

8. Implementing these recommendations can maximize
the potential of RWE for Evidence-based decision-
making and improved patient outcomes.

REFERENCES

1. Background and significance of Real-World
Evidence (RWE) in clinical research. Available at
https://veradigm.com/real-world-Evidence/

2. Food and Drug Administration. Framework for
FDA’s Real-World Evidence program. December
2018. Awvailable at: https://www.fda.gov/science-
research/science-and-research-special-topics/real-
world-Evidence

3. Amit Dang, Real-World Evidence: A Primer. Pharm
Med, 2023; 37: 25-36.

4. Types of Real-World Evidence Sources. Available
at: https://rwe-navigator.eu/use-real-world-
Evidence/sources-of-real-world-data/

5. Department of Health. Chronic Disease Teaching
Tools - Disease Registries
Available at:
https://www.health.ny.gov/diseases/chronic/diseaser.
htm

6. Sherman RE et al. Real-World Evidence - What Is It
and What Can It Tell Us? N Engl J Med, 2016 Dec
8; 375(23): 2293-2297.

7. US Food and Drug Administration (FDA).
Framework for FDA's Real-World Evidence
Program. Published December 2018. Accessed July
7, 2023. Available at:
https://www.fda.gov/media/120060/download

8. European Medicines Agency (EMA). Use of Real-
World Evidence in the European Medicines Agency:
A Guidance Document. Published June 2018.
Accessed  July 7, 2023. Available at:
https://www.ema.europa.eu/en/documents/report/use
-real-world-Evidence-european-medicines-
agency_en.pdf

9. Institute of Medicine (US) Forum on Drug
Discovery,  Development, and  Translation.
Transforming Clinical Research in the United States:

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Challenges and Opportunities: Workshop Summary.
Washington (DC): National Academies Press (US);
2010. Chapter 5, The Role of Real-World Evidence
in Clinical Research and Regulatory Decision-
Making. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK50956.
Downing NS, Shah ND, Aminawung JA, et al. Post-
market safety events among novel therapeutics
approved by the US Food and Drug Administration
between 2001 and 2010. JAMA, 2017; 317(18):
1854-1863.

Vivot A et al. Clinical benefit, price and approval
characteristics of FDA-approved new drugs for
treating advanced solid cancer, 2000-2015. Ann
Oncol, 2017; 28(5): 1111-1116.

Gliklich RE, Dreyer NA, Leavy MB, eds. Registries
for Evaluating Patient Outcomes: A User's Guide.
4th edition. Rockville (MD): Agency for Healthcare
Research and Quality (US); 2018. Available at:
https://www.ncbi.nlm.nih.gov/books/NBK49444/
Choudhry NK, et al. Rationale and design of the
Randomized Evaluation of Patients with Stable
Angina Comparing Utilization of Non-invasive
Examinations (RESCUE) trial. Am Heart J, 2016;
181: 160-167.

Health Information Technology for Economic and
Clinical Health (HITECH) Act, 42 USC 300jj et seq.
(2009). Auvailable at:
https://www.govinfo.gov/content/pkg/PLAW-
111publ5/pdf/PLAW-111publ5.pdf

Hauben M, et al. The role of data mining in
pharmacovigilance. Expert Opin Drug Saf, 2005;
4(5): 929-948.

VigiBase®. The World Health Organization (WHOQ)
Global Individual Case Safety Report Database.
Accessed July 7, 2023. Available at:
https://www.who-umc.org/vigibase/vigibase/
GetReal Consortium. Use of Real-World Evidence
to support regulatory decision-making for
medicines. Available at: http://www.imi-getreal.eu/.
Garrison LP Jr, Neumann PJ, Erickson P, et al.
Using Real-World Data for coverage and payment
decisions: the ISPOR Real-World Data Task Force
report. Value Health, 2007; 10(5): 326-335.

Collins, F. S., & Varmus, H. (2015). A new
initiative on precision medicine. New England
Journal of Medicine, 372(9): 793-795.

Khozin, S., et al. (2017). Real-World Data for
Clinical Evidence Generation in Oncology. JAMA,
318(13): 1099-1100.

Wang SV, et al. "Real-World Evidence in support of
precision medicine: clinico-genomic cancer data as a
case study." Health Aff (Millwood), 2018; 37(5):
765-772.

Basu A, et al. "Real-World Evidence: A New Age of
Clinical Research and Patient-Centered Care."
JAMA Netw Open, 2019; 2(5): e194.

Berger ML, Martin BC, Husereau D, et al. A
guestionnaire to assess the relevance and credibility
of observational studies to inform health care

WWW.ejpmr.com | Vol 10, Issue 8, 2023.

ISO 9001:2015 Certified Journal | 237



https://veradigm.com/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
https://link.springer.com/article/10.1007/s40290-022-00456-6#auth-Amit-Dang
https://rwe-navigator.eu/use-real-world-evidence/sources-of-real-world-data/
https://rwe-navigator.eu/use-real-world-evidence/sources-of-real-world-data/
https://www.health.ny.gov/diseases/chronic/diseaser.htm
https://www.health.ny.gov/diseases/chronic/diseaser.htm
https://www.fda.gov/media/120060/download
https://www.ema.europa.eu/en/documents/report/use-real-world-evidence-european-medicines-agency_en.pdf
https://www.ema.europa.eu/en/documents/report/use-real-world-evidence-european-medicines-agency_en.pdf
https://www.ema.europa.eu/en/documents/report/use-real-world-evidence-european-medicines-agency_en.pdf
https://www.ncbi.nlm.nih.gov/books/NBK50956
https://www.ncbi.nlm.nih.gov/books/NBK49444/
https://www.govinfo.gov/content/pkg/PLAW-111publ5/pdf/PLAW-111publ5.pdf
https://www.govinfo.gov/content/pkg/PLAW-111publ5/pdf/PLAW-111publ5.pdf
https://www.who-umc.org/vigibase/vigibase/
http://www.imi-getreal.eu/

Shaik et al.

European Journal of Pharmaceutical and Medical Research

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

decision making: an ISPOR-AMCP-NPC Good
Practice Task Force report. Value Health.

Three use cases for Real World Evidence in pharma
Drug Development. Available at:
https://pharmanewsintel.com/news/3-use-cases-for-
real-world-Evidence-in-pharma-drug-development
2021, September 10.

COVID-19 Opens a New Era for Real-World
Evidence in Pharma. Available at:
https://www.bcg.com/publications/2020/covid-19-
opens-a-new-era-for-real-world-Evidence-in-pharma
2020, November 6.

Schad F, Thronicke A. Real-World Evidence—
Current Developments and Perspectives. IJERPH,
2022 Aug 16; 19(16): 10159.

Arondekar B, Duh MS, Bhak RH, DerSarkissian M,
Huynh L, Wang K, et al. Real-World Evidence in
Support of Oncology Product Registration: A
Systematic Review of New Drug Application and
Biologics License Application Approvals from
2015-2020. Clinical Cancer Research, 2022 Jan 1;
28(1): 27-35.

Maruzzo M, Pierantoni F, Bortolami A, Palleschi D,
Zivi A, Nicodemo M, et al. Real-World Treatment
with Nivolumab or Cabozantinib for Metastatic
Renal Cell Carcinoma (mRCC) in the Veneto
Region of Italy: Results of AMOUR Study. Targ
Oncol, 2022 Jul; 17(4): 467-74.

Santoni M, Aurilio G, Massari F, Grande E,
Matrana MR, Rizzo M, et al. Nivolumab VERSUS
Cabozantinib as Second-Line Therapy in Patients
With Advanced Renal Cell Carcinoma: A Real-
World Comparison. Clinical Genitourinary Cancer,
2022 Jun; 20(3): 285-95.

Pasello G, Pavan A, Attili I, Bortolami A, Bonanno
L, Menis J, et al. Real-World Data in the Era of
Immune Checkpoint Inhibitors (ICIs): Increasing
Evidence and future applications in lung cancer.
Cancer Treatment Reviews, 2020 Jul; 87: 10203.
Passaro A, Spitaleri G, Gyawali B, de Marinis F.
Immunotherapy in Non-Small-Cell Lung Cancer
Patients With Performance Status 2: Clinical
Decision Making With Scant Evidence. JCO, 2019
Aug 1; 37(22): 1863-7.

Tracking the shift from volume to value in
healthcare. Available at:
https://www.capgemini.com/consulting/wp-
content/uploads/sites/30/2017/07/tracking-the-shift-
from-volume-to-value-in-healthcare.pdf. 2017 Feb.
Concato J, Corrigan-Curay J. Real-World Evidence
— Where Are We Now?. N Engl J Med, 2022 May
5; 386(18): 1680-2.

Nine Ways Real-World Evidence is Changing
Healthcare. Available at:
https://www.arbormetrix.com/blog/9-ways-real-

world-Evidence-is-changing-healthcare/ 2021,
August 9.
Real World Evidence: Maximize Benefits to

Healthcare. Available at

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47,

https://www.reutersevents.com/pharma/market-
access/real-world-Evidence-maximize-benefits-
healthcare

Real-world Evidence studies: Getting Started.
Available at:
https://www.iqvia.com/locations/united-
states/blogs/2020/07/real-world-Evidence-studies-
getting-started

Framework for FDA’s Real-World Evidence
Program. Available at:
https://www.fda.gov/media/120060/download. 2018
Dec

Regulatory perspective on Real-World Data and
Real-World Evidence. Available at
https://www.pharma-
iq.com/regulatorylegal/articles/regulatory-
perspective-real-world-data-real-world-Evidence.

A regulatory perspective on Real- World Evidence
for Biopharmaceuticals. Auvailable at
https://www.indegene.com/what-we-think/reports/a-
regulatory-perspective-on-real-world-Evidence-for-
biopharmaceuticals.

Bhatt A. Conducting Real-World Evidence studies
in India. Perspect Clin Res, 2019; 10(2): 51.
Real World Evidence. Available at

https://www.fda.gov/scienceresearch/science-and-
research-special-topics/real-world-Evidence.2023,
2" May.

Burcu M, Dreyer NA, Franklin JM, Blum MD,
Critchlow CW, Perfetto EM, et al. Real-world
Evidence to support regulatory decision-making for
medicines: Considerations for external control arms.
Pharmacoepidemiol Drug Saf, 2020 Oct; 29(10):
1228-35.

Arlett P, Kjer J, Broich K, Cooke E. Real-World
Evidence in EU Medicines Regulation: Enabling
Use and Establishing Value. Clin Pharma and
Therapeutics, 2022 Jan; 111(1): 21-3.

A vision for the use of Real-World Evidence in EU
medicines regulation. Available
at: https://www.ema.europa.eu/en/news/vision-use-
real-world-Evidence-eu-medicines-regulation. 2021
Nov 24

Optimizing the Use of Real-World Evidence to
Inform Regulatory Decision-Making. Available at:
https://www.canada.ca/en/health-
canada/services/drugs-health-products/drug-
products/announcements/optimizing-real-world-
Evidence-regulatory-decisions.html, 2019 Apr 16.
Sem E, Han F, Beauregard AC. Real-World
Evidence Regulatory Landscape in Asia Pacific:
Australia, China, Japan, South Korea, and
Taiwan. Available at:
https://globalforum.diaglobal.org/issue/june-
2022/real-world-Evidence-regulatory-landscape-in-
asia-pacific-australia-china-japan-south-korea-and-
taiwan/

Dang A. Real-World Evidence: A Primer. Pharm
Med, 2023 Jan; 37(1): 25-36.

WWW.ejpmr.com

| Vol 10, Issue 8, 2023.

ISO 9001:2015 Certified Journal | 238



https://www.bcg.com/publications/2020/covid-19-opens-a-new-era-for-real-world-evidence-in-pharma%202020
https://www.bcg.com/publications/2020/covid-19-opens-a-new-era-for-real-world-evidence-in-pharma%202020
https://www.bcg.com/publications/2020/covid-19-opens-a-new-era-for-real-world-evidence-in-pharma%202020
https://www.capgemini.com/consulting/wp-content/uploads/sites/30/2017/07/tracking-the-shift-from-volume-to-value-in-healthcare.pdf
https://www.capgemini.com/consulting/wp-content/uploads/sites/30/2017/07/tracking-the-shift-from-volume-to-value-in-healthcare.pdf
https://www.capgemini.com/consulting/wp-content/uploads/sites/30/2017/07/tracking-the-shift-from-volume-to-value-in-healthcare.pdf
https://www.arbormetrix.com/blog/9-ways-real-world-evidence-is-changing-healthcare/
https://www.arbormetrix.com/blog/9-ways-real-world-evidence-is-changing-healthcare/
https://www.reutersevents.com/pharma/market-access/real-world-evidence-maximize-benefits-healthcare
https://www.reutersevents.com/pharma/market-access/real-world-evidence-maximize-benefits-healthcare
https://www.reutersevents.com/pharma/market-access/real-world-evidence-maximize-benefits-healthcare
https://www.iqvia.com/locations/united-states/blogs/2020/07/real-world-evidence-studies-getting-started
https://www.iqvia.com/locations/united-states/blogs/2020/07/real-world-evidence-studies-getting-started
https://www.iqvia.com/locations/united-states/blogs/2020/07/real-world-evidence-studies-getting-started
https://www.fda.gov/media/120060/download
https://www.pharma-iq.com/regulatorylegal/articles/regulatory-perspective-real-world-data-real-world-evidence
https://www.pharma-iq.com/regulatorylegal/articles/regulatory-perspective-real-world-data-real-world-evidence
https://www.pharma-iq.com/regulatorylegal/articles/regulatory-perspective-real-world-data-real-world-evidence
https://www.indegene.com/what-we-think/reports/a-regulatory-perspective-on-real-world-evidence-for-biopharmaceuticals
https://www.indegene.com/what-we-think/reports/a-regulatory-perspective-on-real-world-evidence-for-biopharmaceuticals
https://www.indegene.com/what-we-think/reports/a-regulatory-perspective-on-real-world-evidence-for-biopharmaceuticals
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence.2023
https://www.fda.gov/science-research/science-and-research-special-topics/real-world-evidence.2023
https://www.ema.europa.eu/en/news/vision-use-real-world-evidence-eu-medicines-regulation
https://www.ema.europa.eu/en/news/vision-use-real-world-evidence-eu-medicines-regulation
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/announcements/optimizing-real-world-evidence-regulatory-decisions.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/announcements/optimizing-real-world-evidence-regulatory-decisions.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/announcements/optimizing-real-world-evidence-regulatory-decisions.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/announcements/optimizing-real-world-evidence-regulatory-decisions.html
https://globalforum.diaglobal.org/issue/june-2022/real-world-evidence-regulatory-landscape-in-asia-pacific-australia-china-japan-south-korea-and-taiwan/
https://globalforum.diaglobal.org/issue/june-2022/real-world-evidence-regulatory-landscape-in-asia-pacific-australia-china-japan-south-korea-and-taiwan/
https://globalforum.diaglobal.org/issue/june-2022/real-world-evidence-regulatory-landscape-in-asia-pacific-australia-china-japan-south-korea-and-taiwan/
https://globalforum.diaglobal.org/issue/june-2022/real-world-evidence-regulatory-landscape-in-asia-pacific-australia-china-japan-south-korea-and-taiwan/

Shaik et al.

European Journal of Pharmaceutical and Medical Research

48.

49.

50.

5L

52.

Rudrapatna VA, Butte AJ. Opportunities and
challenges in using Real-World Data for health care.
Journal of Clinical Investigation, 2020 Feb 3;
130(2): 565-74.

Genomic data: A new view of Real World Evidence.
Available at:
https://www.igvia.com/locations/united-
states/blogs/2021/03/genomic-data-a-new-view-of-
real-world-Evidence 2021, March 19.

King EA, Davis JW, Degner JF. Are drug targets
with genetic support twice as likely to be approved?
Revised estimates of the impact of genetic support
for drug mechanisms on the probability of drug
approval. PLoS Genet, 2019 Dec 12; 15(12):
£10084809.

Schneeweiss S, Avorn J. A review of uses of health
care utilization databases for epidemiologic research
on therapeutics. J Clin Epidemiol, 2005; 58(4): 323-
337.

Coloma PM, et al ; EU-ADR Consortium. Electronic
healthcare databases for active drug safety
surveillance: Is there enough leverage?
Pharmacoepidemiol Drug Saf, 2012 Jun; 21(6): 611-
21.

WWW.ejpmr.com | Vol 10, Issue 8, 2023.

1SO 9001:2015 Certified Journal

239



https://www.iqvia.com/locations/united-states/blogs/2021/03/genomic-data-a-new-view-of-real-world-Evidence%202021
https://www.iqvia.com/locations/united-states/blogs/2021/03/genomic-data-a-new-view-of-real-world-Evidence%202021
https://www.iqvia.com/locations/united-states/blogs/2021/03/genomic-data-a-new-view-of-real-world-Evidence%202021

