News & Short Communications

The Trend to Walch - ReaI-Werdeqtfg‘j_&
Real-World Evidence ® R B

Overview of the Drug TI%r-apy of Psorig;sfs
(2 CE Units)" S 4.-1.

The Activities of the Sos f Hospital

The Activities of the Pharmaceu
Hong Kong

- Hong Kong Pharmaceutical Journal:
For Detailed Instructions for Authors

.}-‘_ > £
- P

The Pharmaceutical Society of Hong Kong
The Practising Pharmacists Association of Hong Kong
The Society of Hospital Pharmacists of Hong Kong



Pharmacy Education & Practice

The Trend to Watch — Real-World Data & Real-World

Evidence

IU, Pui Chinga; CHONG, Donald Wing Kit**

@ GSK (Consumer Healthcare) HK Limited, 23/F, Tower 6, The Gateway, 9 Canton Road, Tsimshatsui,
Kowloon, Hong Kong SAR, China (*Corresponding author)

ABSTRACT

With the advancement in data technology, the use
of real-world data (RWD) is becoming a common
approach in healthcare research. The potential
of real-world evidence (RWE) in complementing
randomized clinical trials (RCTs) has been
acknowledged by regulatory authorities such as FDA
and EMA. In near future, RWD/RWE will play a larger
role in supporting regulatory decisions, such as
drug approvals and expansion of indications. This
article aims to provide pharmacists with an overview
of RWD/RWE in terms of its strength and pitfalls.
There will also be elaborations on the application
possibilities of RWD/RWE in the whole drug product
lifecycle, and the current status of real-world studies
in Hong Kong. The integral role of pharmacists in
understanding, communicating, and generating real-
world data will also be discussed.

Keywords: Real-world Data, Real-world Evidence,
Randomized Controlled Trials (RCTs), External Validity,
Internal Validity

INTRODUCTION

Stakeholders in the healthcare ecosystem are
always concerned about the cost and time it takes for
new medical innovations to gain regulatory approval and
market recognition. Over the decades, the magnitude of
increase in drug development cost is in spiralling scale;
with cost doubling every 9 years.(:2 A median of 8 years
(range 5-20 years) is required to move a new drug entity
from lab bench to bedside, with 6-7 years spent on
clinical trials.® Regulatory agencies have been using
randomized clinical trials (RCTs) as the benchmarking
standard for market approval. However, RCTs are
expensive, time-consuming, and are not fault-free
experiment designs. Scholars and scientists are looking
for newer research practices and ideas that could provide
complementary evidence to RCTs.

DEFINITION OF REAL-WORLD DATA (RWD) AND
REAL-WORLD EVIDENCE (RWE)

Studies derived from real-world data (RWD) are gaining
the attention of healthcare stakeholders. They could aid
in the safety and efficacy proof of medical interventions
that were conventionally dominated by RCTs. “RWD”
is not a new term; early traces of RWD are seen way
back in literature from the 1980s.“ ® However, there is
no consensus on the definition of RWD, which prompted
The U.S. Food and Drug Association (U.S. FDA) to put
forward a definition, after recognizing its potential value
in 2018.® RWD is defined as “data related to patient
health status or delivery of healthcare”, excluding those
collected from RCTs. The evidence of potential benefits
and risks of medical interventions derived from the
evaluation of RWD is defined as real-world evidence
(RWE).

FEATURES OF RWD

While RWD is often understood as a type of healthcare
big data, they are not synonyms. The definition of RWD
does not include a criterion for data size.” However, the
astonishing development speed of big data technology
has potentiated RWD to function as a promising source
of information to understand our health. Useful RWD
generally processes the characteristic of big data,
namely the 5Vs: “Volume”, “Variety”, “Velocity”, “Value”
and “Veracity”.("-8)

Various sources of Accurate quality
RWD* data

Volume© Variety CVelocity_Veracitys Value

Enormous amount
of medical
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Useful to support
clinical or
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Data are developed
to be available at
the rightime

*

Figure 1: 5Vs of RWD/ RWE
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The sources of RWD include, but are not limited to:
electronic health records (eHRs); health financial claims
and billings records; disease registries (databases storing
patients’ diagnoses); patient-generated data (such as
blood glucose monitoring data in ambulatory settings);
and data generated from medical devices (such as mobile
wearable biosensors).©®

THE TREND OF RWD AND HOW IS IT RELATED TO
PHARMACY PRACTICE?

The application of RWD has been mainly on
pharmacovigilance and post-marketing drug safety
surveillance. In the last few years, regulatory agencies
worldwide are opening their doors to use RWE for
approval of pharmaceutical products and medical
devices. The U.S. FDA was one of the first agencies
to acknowledge RWD’s importance. In 2016, the “21st
Century Cures Act” was signed into law in the U.S., which
aimed to accelerate the process of drug development.®
Under the provision of the Cures Act, U.S. FDA was
called to develop a framework for RWD/RWE. The
framework was issued two years later and provided
guidance on the role and requirement of RWD/RWE in
the approval of new drug indications and in supporting
post-approval studies.® The European Medicine Agency
(EMA) also announced its vision for enabling RWD/RWE
to be used in regulatory decision-making by 2025 in the
2020 strategic document, “Regulatory Science Strategy
to 2025”.19 In 2021, EMA issued the “Regulatory Science
Research Needs Initiatives” which identified 15 RWD/
RWE related topics in need of further research to address
the current knowledge gap.™

The worldwide effort to promote RWD/RWE is
expected to impact the current process of drug approval,
reimbursement, price negotiation, and also patient-care
decision in near future.> ¥ |n view of the transforming
landscape of RWD, it is important for us, pharmacists, to
have an overview of RWD, to: 1) understand more about
its expanded applications in global and local domains,
and 2) be able to evaluate the evidence derived from
RWD for clinical and regulatory decisions.

CLARIFICATIONS ON SOURCES OF RWD &
METHODOLOGIES OF RWE

Among the spectrum of potential RWD sources, one
common misconception is that RWD only refers to
retrospective data coming from routine healthcare
databases. Routine healthcare data such as claims,
electronic health records, and pharmacy retail records, are
usually not developed with research intention. However,
healthcare data could be collected actively, prospectively
and under a pre-defined protocol to fulfil specific research
purposes. These include well-designed disease registries
and patient-generated data. While different types of RWD
could come with specific advantages and disadvantages
(illustrated in Table 1), their shared characteristic is that

they are health status-related data that are generated
outside clinical trial setting.('¥

Another commonly confusing concept to be cleared
up is the two related terms, RWD and RWE. RWE is the
evidence generated from the analysis of RWD. When
compared to RCT, the methodologies used to generate
scientific and clinical evidence from RWD are far more
complex and have greater variability. RWE studies are
often described as observational studies, but they are
not equivalent. Non-interventional observation study
designs, often use RWD as their main source of data.
These include cohort studies which could be prospective
or retrospective in nature, retrospective case-control
studies, and cross-sectional studies.('¥

On the other hand, interventional studies such as
pragmatic trials (or pragmatic randomized control trials)
(PCT) could also be used to generate RWE. The aim of
RCTs can be described by a continuum between the two
extremes: explanatory and pragmatic.('s '® Traditional
RCTs are more of an explanatory purpose which the
main focus is to explore the effect of interventions; while
PCTs aim to inform clinical and policy decisions.('": 1®
Both RCT and PCT involve randomization for control to
avoid potential bias. However, the level of randomization
is lower in PCT which is only at cluster level (e.g. hospital
level) but not individual level. The inclusion and exclusion
criteria and the requirement for intervention adherence
are also less stringent when compared to RCT. In this
way, PCT could reflect effectiveness in usual care.

HOW RWE STUDIES COMPLEMENT RCTs
Large sample size

With the advancement of big data technology, RWD is
able to provide a large heterogeneous sample in a much
quicker and cheaper approach than RCT, and can provide
opportunities in the study of rare diseases. Traditional
RCTs on rare diseases are challenging in terms of
patient recruitment and burden to test and measure
outcomes.@ Currently, only 5% of rare disease have
approved treatment.?” Hence, RWE studies may be one
of the few feasible approaches to facilitate the evaluation
of potential orphan treatments for rare diseases.

Efficacy and effectiveness

While RCTs are regarded as the gold standard for
evaluating efficacy of interventions, RWE could
provide supplementary evidence in effectiveness of
the treatment.?® 2 |n a general context, “efficacy” and
“effectiveness” could be used mutually and reciprocally.
However, in research, interventions are said to be
“efficacious” if the desired effect could be demonstrated
under well-defined and ideal circumstances. On the
other hand, effective interventions are those which have
capacity to produce expected performance in real-world
practice. When compares to RCT, treatment patterns and
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Source of RWD("® Examples

Advantages

Disadvantage

* Medical insurance claims

« Applicable for countries/ regions
implemented national medical
insurance schemes

+ Validity of record may be limited as data are
recorded for reimbursement purpose
« Data shared between different agencies, some

Claims®@ * Health Financial claims * Cost-effective method of data details (e.g. adverse events, radiology and
* Drug claims collection of readily available data| laboratory test results) may not be captured
« Patients with specific medical * Incomplete information regarding some sensitive
conditions are easily identified diagnoses and medication dosages
» Well-designed registries
could collect comprehensive * Prone to selection bias (most registries are
* Disease registry (storage of information such as patient voluntary, only those willing to participate are
patient diagnosis) demographics, risk factors recruited)
* Product (drug and devices) contributing to disease, disease | ¢ Difficult to conduct data verification
Registries?®" registries (e.g. Pregnancy progression, relapsing, remitting, | * Underestimation of events due to loss to follow-

exposure registries)
* Procedures or health service
registries

and severity

* Provide a large sample size of
longitudinal data

« Access long-term effectiveness
and safety of interventions

up, loose monitoring of patient’s condition
* Duplicate records due to anonymous data
collection
 Absent of control group

* Electronic health records
(eHRs) which include
laboratory tests

« Hospital billing data

Clinical data®

* Reduce the cost and effort of
data collection

» Contains representable data from
targeted group of patients

* Provides comprehensive
longitudinal data

« Statistical adjustment might be needed when
conducting multiple hypothesis study, which may
result in biased findings

» eHR is not built for research purposes but
is intended for clinical use, extensive data
processing procedure may be required for data
analysis

« only capture patients’ activities who utilize hospital
services

Pharmacy/Retail
record®@ 24

* Drug sales data
* Prescription data

* Allow the assessment of
continuity of care for patients
when integrated with eHR

* Non-unified standard of pharmacy data makes it
difficult for data analysis

* Glucose monitoring data in
ambulatory settings

+ Data generated from medical
devices such as mobile
wearable biosensors (heart

Patient generated
data®®

« Suitable for the study related to
non-prescription medications
« Suitable for chronic disease

* Selection bias may arise as people with advanced
age, lower education level, lower technology and

rate, blood pressure etc) studies
+ Social media

« Patient advocacy organization

health literacy may have lower usability

therapeutic outcomes involved in RWE studies are more
complex. RWD provides data for evaluation of different
treatment options which have not been compared head-
to-head in RCT studies.®? In addition, RWD studies could
also aid with the assessment on epidemiology, treatment
adherence and persistence, prescribing patterns and
health resources cost-effectiveness.®

External validity and internal validity

RWE studies offer the strength of external validity.
External validity, also known as generalizability, is the
extent of applying the conclusion of the study on different
patients, treatments, or other settings and circumstances.
The setting of RCTs focuses on internal validity and is
deemed to sacrifice its generalizability in real-world.
Internal validity refers to the degree of confidence for the
observed causal relationship is representing the truth
in the group of population under study, but not due to
systemic errors or random errors.? The imposition of
inclusion and exclusion criteria in RCT study protocol is a
standard practice. The advantages of this practice include

increasing the reliability and reproducibility of study
outcomes in answering the research question; minimizing
the probability of recruiting patients which may interfere
with study results; and lessening risk of posing adverse
events to vulnerable patients.?® By adhering to the
selection criteria in study protocols, RCTs could maximize
the internal validity of the study.®® 32 However, individuals
of extreme ages, multi-comorbidity, polypharmacy, and
patients with difficulties complying with study protocols,
are often underrepresented in RCTs.? Although good
internal validity is the prerequisite of external validity,®®
RCTs with narrower population selection increase the
difficulty of applying the results to routine clinical practice.

On the other hand, the sources of data from RWE
usually contain a larger pool of heterogenous samples
than RCTs. Treatment outcomes from RCT-excluded
patients (such as elderly patients and renally repaired
patients) could be retrieved and analysed in RWE
studies.C" 3 RWE can supplement RCT by providing a
greater external validity from their findings.
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An example showing the gap between RCTs
sample population and real clinical practice population
was illustrated by Kennedy-Martin et.al®® in a literature
review on RCTs to examine their external validity . The
review included 52 RCTs on oncology, mental health
and cardiology. The review evaluated the RCTs by two
methods: (1) comparing the demographics of sample
population in RCTs statistically with patients in routine
clinical practice, or (2) determined the ineligibility rates
of real-world patients that could not satisfy the inclusion
criteria of the RCTs. It was found that real-world patients
often had higher risk characteristic when compared to
RCTs samples. These risk factors included older age,
worse disease prognosis, more co-morbidities and less
likely to receive guideline-recommended therapies. In
all three studied disease areas, the majority of the RCTs
reviewed had a real-world ineligibility rate greater than
50% (44.4% for cardiology, 88.9% for mental health, and
66.7% for oncology). The author suggested that more
restrictive criteria used in sample selection (for higher
internal validity) signifies greater difficulty for the RCT
to provide an accurate perspective of drug efficacy and
safety in real-world clinical practice.

Offer external
validity

Provide
evaluation of
treatment
effectiveness

Large sample
size

Potential
cofounding &

Data quality Privacy issue

bias

Figure 2: Strength and Pitfalls of RWD/RWE

POTENTIAL IMPEDIMENTS OF RWE

While RWE gives higher generalizability than RCT,
there are intrinsic limitations constraining its acceptance
from some researchers. In the evidence hierarchy of
evidence-based medicine, RCT is ranked as the most
scientific vigorous research method among single
study settings. The robustness of RCTs attributes to the
randomization process which reduces between-group-
comparability. The baseline demographics between the
treatment group and control group are balanced, which
lowers selection bias and minimizes cofounding factors
when identifying cause-to-outcome relationships?® For
RWE studies, many pitfalls need to be carefully watched
over when expanding its use. Despite that, many of
these limitations are well-recognized by researchers.
Different measures have been taken to optimise the
potential uses of RWD sources and RWE studies.

Cofounding & bias

The lack of randomization increases the risk of
cofounding and bias in RWE studies. Cofounding refers
to some unobservable or unmeasured variables which
could affect the cause-effect analysis of a study.®" Major
bias in RWE studies includes selection and information
bias. Selection bias arise when there are factors during
the patient selection process that could influence the
representativeness of the intended population to be
studied. For example, data from healthier and younger
patients tend to be more available from insurance claims.®®
Information bias includes recall bias, and reporting bias
which may be prominent in patient-generated data.

To minimize bias and adjust for cofounding factors,
strategies depending on the type of cofounders (measured
confounders, unmeasured but measurable cofounders,
and unmeasurable cofounders) can be utilized.®” For
measured cofounders, statistical methodologies such as
restriction and stratification of types of patients, matching
of controls, and propensity scores are used.®® In particular,
propensity score is a popular statistical tool in observation
studies which could be used to adjust for the treatment
effect. This is done by calculating the probability of
patients receiving the treatment option based on different
measured factors (e.g. age and sex).®® For accounting
unmeasured but detectable cofounders, approaches such
adjustment using external data and proxy measurement
could be employed. For example, Danish National patient
registry, diagnosis of chronic obstructive lung disease
(COPD) is used as a proxy marker of previous smoking
history.®” To address unmeasurable cofounding factors,
some studies may be able to use self-controlled designs,
and sensitivity analysis to ensure the robustness of the
assessment. Instrumental variables are also a potential
way to control cofounding. Instrument variables are
variables which covary with the predictor variables but
have no effects on the dependent variables. A real-world
study aiming to access the effectiveness of nonsteroidal
anti-inflammatory drug (NSAIDS) on the treatment
of patent ductus arteriosus (PDA) in preterm Infants
utilized instrumental variables. The instrument used was
institutional variation in NSAIDs prescribing frequency.
This instrument variable is incorporated into the analysis
to illustrate the effect of the predictor variable (NSAIDs
exposure) on the dependent variable (PDA closure).“?

Missing data and lack of data consistency

Many RWDs, such as eHRs, are considered as refined
and structured databases and have great potential to
support RWE studies. However, eHRs are primarily
built for routine clinical practice and are not intended for
research studies. When data are extracted from eHRs
for research, their unique complexity and significant
inaccuracies become visualized to the researchers.
For example, manual entering of eHR often embedded
with various transcription errors which are difficult to
trace. In addition, non-numerical characters, free texts,
unstandardized abbreviations are commonly found in
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eHRs.“" Thus, direct data analysis is often impossible,
as researchers need to go back to review the original
patient chart and make data modifications. Some patient
demographics such as height and weight may not be
routinely measured or may rely on patient reported value.
Furthermore, the change of these demographics over
the treatment period may not be recorded, which may
become an unaccounted covariate or cofounder in the
study.“"

Different initiatives have been proposed to
leverage data standardisation from RWD. To facilitate
the electronic exchange of clinical information,
electronic documentation and entry should use
consistent terminologies. For example, Systematized
Nomenclature of Medicine, Clinical Terms (SNOMED-
CT) and International Classification of Diseases (ICD)
are universal languages of healthcare that could be
adopted.®“? Computer translation programs is a solution
to tackle unstandardized images, signals or any other
form of clinical data.“® An international collaborative,
the Observational Health Data Sciences and Informatics
(OHDSI), was initiated to explore different data models
to transform medical data into a consistent manner for
research purpose, and allows researchers to utilize its
open network as a data holder, as every element in the
original data will be mapped to common vocabularies
within the data model. This international effort is
important in facilitating world-wide multicentred studies
and expanding the feasibility of RWE studies.“4

REGULATORY & PRIVACY ISSUES

There are three aspects in the main footing of regulatory
bodies on RWE regulation: (1) the establishment of
regulatory frameworks to outline the use of RWE in the
product lifecycle; (2) creating consensus and guidance
for standardization of RWE study designs and data
management; (3) addressing data privacy issues relating
to RWD.“5.46)

Regulatory frameworks for RWE

A clear regulatory framework for RWE is vital to expand
the usage of RWE usage in product life-cycle. The FDA
RWE framework was first released in 2018 as mandated
under 21st Century Cures Act. In October 2022, an official
guidance on submitting documents using RWD to FDA
for drug and biological products was issued. The final
guidance included a list of proposed purposes for RWD/
RWE for the support of changes in indication; changes in
dose, regimen and route of administration; adding new
patient population; adding comparative effectiveness
information and safety information, etc.“” Other regulatory
agencies, such as European Medicines Agency (EMA)
and the European Commission, Medicine and Healthcare
Products Regulatory Agency of United Kingdom, National
Medical Products Administration (NMPA) in China, the
Taiwan Food and Drugs Administration (TFDA) have
either released similar guidance documents or are in

the process of generating one. Other countries such
as Singapore, South Korea, Australia and New Zealand
have been showing increasing interest in broadening the
use of RWE in regulatory decision making.“%

Guidelines for standardization of RWE study designs
and data management

The quality of RWD database and RWE study design are
also concerns of regulatory agencies. When evaluating
evidence derived from RWD, there should be no “one
size fits all” approach.“® However, general requirements
still hold, such as whether the RWD is fit for the study
purpose, and the adequacy of scientific evidence provided
by the RWE study design.“® The FDA introduced the
Advanced RWE program in October 2022, which allows
for sponsors to discuss the RWE study protocol with
agency staff before initiation. This program aims to ensure
RWE study designs and the proposed data processing
approach meets the approval requirement, subsequently
promoting coherent regulatory decision making.“®

Privacy & Security Issues

The limit of access to data is one of the challenges
for pharmaceutical companies or researchers when
conducting RWE studies.“® There is always a contradiction
between data security and privacy, and the use of RWD.
RWD could process a massive amount of personal
sensitive data, such as health status, medical histories,
financial status, social patterns and correlations.®® During
RWE studies, information from different databases (e.g.
eHR, claims etc) may be retrieved and linked for analysis.
This poses privacy risks for any unauthorized use or
unlawful surveillance of data to reveal personal pattern
and correlations.

Currently, many countries worldwide have imposed
regulations regarding data protection. For example in
UK and EU, the collection, storage, sharing and analysis
of healthcare data are governed under the international
privacy law, General Data Protection Regulation
(GDPR).®% To balance the need for data protection and
facilitate RWE research, appropriate legal basis should
be established. Defined guidelines should be available
for researchers and pharmaceutical companies to
ensure data privacy principles (lawfulness, fairness
and transparency, purpose limitation, data minimization,
storage limitation, integrity and confidentiality, and
accountability) could be achieved throughout the big data
security lifecycle (data collection, data transformation,
data modelling, and knowledge creation phases).®® The
regulations need to be up-to-date and compatible with
the evolving big data technology and its data security
technology. Some examples of state-of-art approaches
and technologies to control data privacy includes
authentication by transport layer security (TLS) or secure
sockets layer (SSL); data encryption algorithms; data-
masking by k-anonymization and differential privacy;
access controls based on roles and attributes; monitoring
and auditing of network traffics to prevent intrusion.®"
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THE APPLICATION OF RWD / RWE IN WHOLE
PRODUCT LIFECYCLE

RWD has long been used for pharmacovigilance
activities and post-marketing effectiveness assessment.
Other potential usages of RWD / RWE have been
assessed in pre-market authorization stages of the
product lifecycle by regulators. RWD is a great data
source for studying disease epidemiology, treatment
patterns and outcomes, and burden of disease.®?%) RWD
helps streamline the drug development process, provides
evidence for effectiveness for new medical innovations,
drives the repurposing of post-market drugs, and may
transform healthcare decision making.®? In addition to
supporting pharmacovigilance activities, other usages
of RWE throughout the product lifecycle are discussed
below.

Early drug development: Application on disease
strategy and providing insight for research

The influence of RWD could happen early in drug
discovery stages, through identifying unmet needs
and burden in disease management. Researchers
could assess RWD for studying disease epidemiology
information such asincidence and prevalence of adisease,
risk factors for disease, and to project opportunities of
preclinical developments.®* %) RWE plays an important
role in research concerning chronic diseases, as RCTs
are often time limited.®® Kong et.al®” conducted a cross-
sectional study based on the data retrieved from Joint
Asia Diabetes Evaluation (JADE) register database,
to explore the patterns of insulin usage and glycaemic
control in Asian people. Through the RWD source, the
study was able to identify the association of multiple
factors on HbA1c target attainment and hypoglycaemic
events, such as type of insulins, diabetic kidney disease
status and young-onset diabetes. The study revealed an

unmet medical need of a generally poor glycaemic control
in Asian population, and called for further support on
diabetes research, patient education and engagement.

Application on Clinical study

While designing a traditional RCT, restrictive criteria is
imposed in the trial protocol to ensure internal validity
of the study. Very often, these criteria lack support and
may hamper the generalizability of the study. There were
numerous cases of post-marketing withdrawal due to
safety issues when the drugs are applied to a broader
patient population. These incidences alerted regulators
regarding the limitation of RCTs.® RWE can assist
the modification of RCT design by optimizing patient
recruitment criteria. The selection criteria could be based
on the evaluation of information such as target patient
demographics, disease risk factors, treatment options
from RWD. Besides, RWE could also aid in the estimation
of required sample size,®® and aid in the selection of
suitable surrogate markers.®®

RWD can also provide historical controls for clinical
trials, and has long been used as a source for historical
controls. There are situations where RCTs are not
feasible, such as ethical barriers to use inferior treatment
options in the control group, or recruitment difficulties
in the studies of rare diseases.®® One early example
of using historic controls for approvals by a regulatory
agency was Lepirudin in 1998. Lepirudin is used in the
treatment of immunologic type of Heparin-associated
thrombocytopenia. The source of RWD used was
registry data on subjects who was not treated with the
recombinant hirudin. When comparing the treatment and
historical control group, the study demonstrated a lower
incident rate in the treatment group.©® Although Lepirudin
was later discontinued due to commercial decision, the

Providing Sg(rjvemg ?S
insight for e|V| en(;e or
., regulatory decision-

making

@

Optimizing RCT
designs

Monitoring of
safety &
efficacy

Post-marketing
surveillance

Label expansion

Accelerating the
process of
repurposing

Providing data to clear
safety concerns and
accelerate the process

Figure 3: Application of RWD/ RWE in pharmaceutical products lifecycle
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case opened the door to RWE as a support for regulatory
drug approval. Over the years, the use of RWD for new
drug application has extended to different therapeutic
areas, with the most common areas being oncology, rare
metabolic diseases and immunology.©"

Supporting post-marketing activities
Aiding post-marketing safety and efficacy studies

The benefit-risk profile surveillance of post-marketing
medical products is an acknowledged application of RWD
and RWE. According to a systemic review on the types of
evidence used in post-marketing authorisation referrals
in European Union from 2013-2017,62 RWE used in
non-interventional studies provided evidence for 59%
and 34% of 52 referrals for the evaluation of drug safety
and drug efficacy respectively. Instead of primarily using
it as leading evidence for regulatory decision-making,
most of the RWE used in the referrals are cited as
substantial evidence when comprehensive assessment
was conducted.

One recent example of using RWE in addressing
post-marketing safety concern was on the association
between ibuprofen and severe coronavirus disease 2019
(COVID-19) infection.® Following the first detection of
COVID-19 in late 2019, there was a hypothesis that the
use of nonsteroidal anti-inflammatory drugs (NSAIDS)
could promote the symptoms of COVID-19. A nationwide
research conducted in Demark based on the data from
Danish National Patient Registry resolved the concern.
The study compared the outcomes of COVID-19 between
NSAID users and non-NSAID users, in terms of mortality,
hospitalisation and intensive care admission. The study
confirmed that there is no significant difference between
the two groups of patients across different COVID-19
outcomes.®

Expanding labelling & indications

The procedures for repurposing existing drug entities
for new approvals are not straightforward. Many of
the approved new indications still involved RCTs. A
proper clinical trial is conventionally recommended to
support labelling change to minimize patient risk from
off-label usage of drugs. However, RCTs are known to
be costly and time-consuming. In U.S., E.U and some
other countries, temporary market exclusivity or similar
incentive programs are used to encourage manufacturers
for conducting trials for drug repurposing. However, these
incentive programs many become valueless for market
authorization holders if the off-label use of its generic
competitors is common in routine prescription.©®

The adoption of RWE for new indication approvals
is a policy advancement of FDA and may accelerate
the process.®® Between 2012 and 2019, 10 products
(including one device) submitted their new indication
application with the support of RWE to EMA and FDA.
Japan is one of the frontier Asian counties in exploring

RWE.®" In 2016, it approved the use of the second-
generation selective oestrogen receptor modulators,
Raloxifene, in osteoporosis, based on RWE study using
retrospective analysis of hospital claims database.®3 6"

Prescription-to-OTC switch

Prescription-to-over-the counter (Rx-to-OTC) switches
is a conceivable opportunity for RWE. Rx-to-OTC switch
is the change in marketing status from prescription drug
product to non-prescription item. It is recognized by
FDA as an important step to improve patient access to
effective drug, empower patients on their own healthcare,
and lower the healthcare burden due to unnecessary
medical care.®® ) Rx-to-OTC switch is a data-driven
process, which needs to be supported by established
scientific evidence on drug safety and efficacy. According
to a report from IQVIA, a leading data and analytics
solution provider in life science industry, RWE could
provide information to access patient’'s ability to self-
diagnosis, self-medication and economic benefits related
to switching. These are all critical concerns to address
before any switches decisions.®®

REAL WORLD STUDY IN HONG KONG

In Hong Kong, the number of published studies utilizing
RWD increased significantly after the implementation
of eHR system in 2016. In 2022, a retrospective cohort
study was conducted on the effectiveness of the two
antivirals available for COVID-19 patients in Hong Kong,
molnupiravir and nirmatrelvir-ritonavir.’® Using eHR
from the Health Authority as a major RWD source, the
timeline of the study from commencement to publication
was significantly shortened into 8 months; and a
significant number of samples was collected from 40,000
hospital in-patients. The study provided timely clinical
evidence to support the use of antivirals in the ongoing
pandemic of COVID-19.

The use of eHR data in Hong Kong is protected
under Cap. 625 Electronic Health Record Sharing
System Ordinance and Cap 486 Personal Data (Privacy)
Ordinance." 72 Most local real-word studies based on eHR
are at institutional level or in public hospitals. Currently,
the Hospital Authority is opening access of clinical data to
universities for use in research through the Clinical Data
Analysis and Reporting System (CDARS). However, the
access such data by private pharmaceutical companies
are still planning afoot. Hong Kong has outlined the
ambition to become a world-leading biotechnology data
hub, but there is a need to strengthen Hong Kong'’s health
data infrastructure, and promote academic-industry
collaboration and technology transfer.™ However, as
Hong Kong has strong research credentials, many
multinational pharmaceutical companies choose Hong
Kong as one of the major sites to conduct clinical trials
in Asia.™ As RWD has been exercising its potential in
aiding clinical trials worldwide, Hong Kong must catch up
with the trend and come up with a balanced solution to
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allow greater availability of health data whilst minimising
risks to privacy and security.

ROLE OF PHARMACIST IN THE ERA OF REAL-
WORLD DATA

Evidence-based pharmaceutical care is an imperative
concept that shifted the modern role of pharmacists. In
addition to evidence from RCT, it is increasingly important
to consult practice-based evidence to support clinical
decision making. RWD is a powerful data source to
support the generation of these evidence.™

Entering the era of real-world data, pharmacists may
find growing responsibility in interpreting and evaluating
RWE in the decision-making process. Shirley Wang,
the principal investigator of the FDA Sentinel Innovation
Centre, provided advices for new reviewers on assessing
and interpreting RWE studies.”™ To ensure a piece of
RWE is applicable, reviewing the relevancy of research
question, the validity of the study design and the quality
of data is a systematic approach. Identifying the research
question is the priority. The PICOT framework is a helpful
tool to access whether the RWE is relevant to the clinical
inquiry or needs to be addressed, in terms of Population
(P), Intervention (I), comparator (C), outcome (O) and
Timing (T). While RWE studies are usually complex in
study design, reviewer should be acquainted with the
basic knowledge of strength and weakness of each type
of RWE in different setting. One problem of RWE is that
they usually report vague temporality. One simple way is
to look for a study design diagram in the paper or construct
one by oneself for interpretation of appropriateness of
study entry point, and follow-up timing.® The relevancy
of the data determines the credibility of the research.
Data Reliance is the question of whether the data is
complete and accurate. While most pharmacists are not
well-trained in data science, as a reviewer, we could look
for any description in data collection, cleaning, quality
control and transformation in the paper and any attempts
to address potential information bias.™

Besides acting as a reviewer for RWE, pharmacists
and other healthcare professionals should be more alert
of their subtle participation in the RWE studies. To make
eHR and other source of RWD develop into a fit-for-
purpose research dataset and facilitate the generation
of high-quality clinical evidence, this may also require
pharmacists to provide domain expertise from time to
time. When conducting RWE studies, communication
between data scientist and healthcare professionals is
valuable to balance the need of technical feasibility and
addressmentto clinical realities. Furthermore, as research
data are generated from routine clinical practice in RWE
studies,™ quality assurance and control processes
should start from data entry. As data could be expanded
from one single patient to a potential cohort of patients
who might benefit from RWE studies, pharmacists must
remain vigilant in securing informatics competencies.
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