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The terms, real-word evidence (RWE) and real-world data 
(RWD), are increasingly used in the context of regulatory 
decision making. RWE refers to any evidence that is not 
generated by traditional clinical trials. It is defined as the 
information derived from the analysis of RWD. RWD refers 
to any observational data on a patient’s health status or the 
delivery of health care that is collected in routine clinical 
practice from a variety of sources other than traditional 
clinical trials. 

The consideration of RWE in regulatory decision making is 
nothing new, and for decades such evidence has been used in 
the post-authorisation phase, predominantly to monitor post-
marketing safety. What has really changed, lately, is the 
tremendous increase in both the supply and demand of RWE 
and RWD in support of regulatory decision-making. 

Supply-wise, there has been a dramatic increase in the 
speed and connectivity of data acquisition, the volumes 
and the types of health data, all enabled by modern 
digital technologies. Key sources of RWD are electronic 
health records, claims data, prescription data, and patient 
registries. In addition, through technological developments, 
RWD can now be obtained from many more sources such as 
personal wearables like smart watches, digitised images, 
the text mining of patient records and resource utilisation 
data. Databases utilising these technologies are growing in 
number and size. 

On the demand side, we are facing a rapidly changing 
evidence generation landscape with the increased relevance 
for RWE in support of regulatory decision-making, 
particularly in the pre-authorisation phase. For instance, 
in precision medicine, where highly targeted treatments 
are often serving very rare (sub)populations and where a 
traditional clinical programme may not be possible, it is of 
importance to fill evidence gaps with RWE. Comparison to 
standard of care in an indication with high unmet medical 
need is a typical situation where a deep medical and 
epidemiological understanding will come into play in the use 
of real-world data sources, as mentioned above. RWD can 
also support evidence on the natural history of the disease 
being treated and on populations beyond those represented 
in clinical trials. In the post-authorisation phase, RWD 
can be highly useful in monitoring product effectiveness in 
the authorised indication and monitoring performance in 
populations not studied during the pre-authorisation phase. 

With the increasing volume and complexity of ‘big data’ 
being captured across multiple settings and devices, it is 
highly likely that it will be utilised in drug development 
through a product’s entire product lifecycle. However, 
the acceptance of these data in the regulatory context 
requires an understanding of their origin and quality, in 
addition to acknowledging the validity of the analytical 
and epidemiological methodologies used to deliver robust 
evidence. In using large and diverse data sets as a source 
of evidence, two aspects are fundamental, and hence 
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particularly important: inter-operability and the quality 
assurance of data.

With this in mind, the European Medicines Agency (EMA) 
and Heads of Medicines Agencies (HMA) set up a joint task 
force to describe the big data landscape from a regulatory 
perspective to ensure that the EU regulatory system has the 
capability and capacity to guide, analyse and interpret RWD. 
In early 2022, this taskforce launched the Data Analysis and 
Real-World Interrogation Network (DARWIN EU), a network 
of databases across the EU complemented by expertise and 
services at the DARWIN EU Coordination Center. Moving 
ahead with its ambitious agenda, the HMA-EMA joint Big 
Data Steering Group has now released two draft guidance 
documents for public consultation. 

Data quality framework
The first document is titled Data Quality Framework for 
EU medicine regulation and sets out quality criteria for 
data used in medicine regulation. Data quality is defined as 
fitness for purpose for users’ needs in relation to a health 
research question, policy making and regulation, and that 
the data reflect the reality, which they aim to represent. 
Three types of data quality determinants for evidence 
generation are described: 1) foundational determinants, 
which pertain to the processes and systems through which 
data are generated, collected and made available and as 
such, these determinants affect data quality but are not part 
of the data themselves; 2) intrinsic determinants, which 
can be derived given a dataset, but without knowledge of 
the context in which the data was generated, as well as 
the context in which the data will be used; and 3) question-
specific determinants which relate to the aspects of data 
quality directly connected to the specific research question. 
Furthermore, the document outlines concrete descriptions 
of the connected dimensions and metrics: reliability, 
extensiveness, coherence, relevance and timeliness. Overall, 
the framework seeks to provide a coherent umbrella to 
identify, define and further develop data quality assessment 
procedures and recommendations for current and novel data 
types. 

The second document is titled Good practice guide for the 
use of the Metadata Catalogue of Real-World Data Sources 
and focuses specifically on the discoverability of RWD. The 
guide provides recommendations on how to use the catalogue 
of real-world metadata that is currently being built and in 
late 2023, will replace the existing RWD catalogue of the 
European Network of Centres for Pharmacoepidemiology 
and Pharmacovigilance (ENCePP). The guide will help to 
identify suitable real-world data sources for studies and 
describe the metadata elements as envisaged for use. The 
catalogue is divided into the following sections allowing the 
capture of a variety of existing data sources and support of 
data discovery: characteristics, population, data elements, 
data flows, and management and vocabularies. Setting 
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up such a catalogue of data sources and enhancing the 
catalogue of studies aims to improve transparency regarding 
observational studies, discoverability of studies and data 
sources. Also, it contributes to increasing the ability to 
judge the evidentiary value of observational studies and 
RWD sources when used to investigate the use, safety and 
effectiveness of medicinal products.

Overall, these guidance documents are critical in enabling 
optimal research practices for the use of RWD. A clear 
quality framework is set, but the HMA-EMA joint Big 
Data Steering Group also acknowledges that necessary 
standards vary depending on the context of the research 
question. Given the broad range of regulatory use cases, 
it is highly plausible that a ‘one-size-fits-all’ approach will 
not be sufficient. Therefore, a hybrid approach to evidence 
generation will be required, depending on the research 
question and the context in which the derived evidence will 
be used. 

The data catalogue 
The data catalogue will facilitate an early understanding of 
data availability and the specificities of the RWD resource, 
increasing the likelihood of designing a study with RWD that 
is fit for purpose to fill an identified evidence gap. 

The HMA-EMA joint Big Data Steering Group has taken 
a huge leap forward in its workplans and aims to increase 
the utility of big data in regulation; from data quality 
through study methods to assessment and decision-making. 
It is patient-focused and guided by advances in science and 
technology. We are entering a period in which real-world 
evidence can be one of the differentiators for the approval 
of medicinal products by a regulator, or be sent back to 

the developers for further work. This doesn’t mean at all 
that randomised clinical trials will end to be a measure 
of safety and efficacy. But it may mean that RWE will be 
seen as critical to complement traditional clinical research. 
It is advisable for the industry to investigate the potential 
value of RWD to bridge expected evidence gaps as early 
as possible in clinical development. Whilst considering the 
deliverables from the HMA-EMA joint Big Data Steering 
Group, innovators will likely be able to optimise the evidence 
generation plans of their innovative assets.

The US Food and Drug Administration (FDA) has started 
to encourage the use of RWE and has released concrete 
draft guidance on considerations for the use of RWD and 
RWE to support regulatory decision-making. The guidance 
is aimed at generating a better understanding of how RWD 
and RWE can fit into the regulatory process. This evolution 
of the regulatory framework is critical so that there is 
greater clarity on use cases and a shared confidence in 
methodologies. It is evident that it echoes the EMA’s clear 
ambitions, supported by a strong strategy and workforce. 
There is no doubt that the use of big data and RWE has 
come closer to the practice of medical innovation. It will 
now be interesting to see how these valuable recent efforts 
will further advance and get implemented in a timely and 
meaningful manner in support of regulatory decision-
making. 
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