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The pandemic challenged the scientific community and governments around the
world, who were looking for real-time answers but lacked the data or evidence to guide
decision-making. This inevitably led to diverse and fragmented policies and responses.
In this context, a positive note was the need, recognized by all, for an acceleration of
several innovations that had already been introduced but had not yet taken hold: from
decentralized clinical trials and digitization, to new ways of leveraging real-world data
(RWD). However, RWDs is only the starting point: once the raw data is collected, it is
necessary to structure all the information, thus obtaining Real-World Evidence (RWE); this
was later defined in 2016 by the Food and Drug Administration (FDA) as “the clinical
evidence relating to the use and potential benefits, or risks of a medical product derived
from the analysis of Real World Data” [1].

At the beginning of the pandemic, the scientific community knew little to nothing
about SARS-CoV-2 and a patient’s clinical course. For instance, RWDs showed that steroids
or anticoagulants, administered at the right time in the progression of the disease, would
have significantly improved a patient’s health condition. They were also instrumental for
vaccines, which were developed rapidly and came to market through emergency approvals
based on limited clinical data. As more people received administration, a growing body of
evidence suggested that these vaccines were actually safe and effective [2].

Epidemiologists and public health authorities are used to take critical decisions based
on available evidence, and many of the prevention measures implemented during the
pandemic (e.g., social distancing and frequent handwashing) were based on RWD. In
this context, it was demonstrated how important open data—the usefulness of which has
increased in recent years in all fields—is for informing health policy makers, taking better
decisions, and improving clinical trials. The term open data refers to any non-personal data
(e.g., categorical data, numerical data, etc.) that can be freely used, re-used, re-distributed,
made accessible, and available in an open, standardized format that can be processed by
machines to facilitate data consultation and incentivize data reuse, according to the rights
and obligations defined in specific open licenses [3].

In general, in an epidemiological context, open data are crucial for (i) conducting
real-time situational analysis, implementing predictive models that can provide effective
and timely responses for the effective containment of a disease [4]; (ii) estimating key
epidemiological parameters, such as incubation period, reproduction numbers, etc. [5];
(iii) ensuring community trust in the government through increased transparency and
better communication; and (iv) countering misinformation. Importantly, open data are
not only valuable for improving drug development and enabling the confirmation of
efficacy and safety of post-marketing products, but are necessary for the development
of effective policies and guidelines. For example, the use of masks is a good example to
demonstrate this. Without clear, supportive, transparent and open data that can show the
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effectiveness of face masks in preventing airborne disease transmission, the result can be
non-acceptance, as we witnessed at the beginning of the pandemic, and which still persists
in some geographical areas and within some groups of people.

However, for RWDs to play a key role in the epidemiological understanding of the
origins and transmission dynamics of emerging infectious diseases, it will be critical to op-
timize data quality, further strengthen data analysis capacity in public health facilities, and
develop new models for epidemiological surveillance, based on a range of traditional [6]
and non-traditional approaches [7–10]. Several lessons have been learned from the COVID-
19 pandemic that can be applied in the short term:

1. Clinical trials could be integrated with RWD on participating patients. Data capture
in all electronic medical records would provide a more complete picture of patients
beyond the data collected during the trial.

2. The medical community may want to emphasize the importance of RWDs in vaccine
launches. In the United States, because COVID-19 vaccines were largely administered
in community settings and were not linked to electronic medical record (EMR) systems,
the ability to collect data was greatly hampered. Israel, on the other hand, was able
to quickly and robustly track and report large amounts of data on vaccine safety and
efficacy because the vaccines were administered through a centralized, nationwide
effort with a substantial organizational, IT, and logistical infrastructure.

3. The need for greater diversity in clinical trials arises. Typically, incentives are given to
recruit participants as quickly as possible and to reduce costs, not to ensure a diverse
patient pool. The pharmaceutical industry needs to develop better ways to collect
more high-quality RWD.

4. Drug development and health care delivery will be greatly improved when we are
able to fully capture patient lifestyle data, known as “patient 360.” This includes
collecting and aggregating information on how long they sleep, how much exercise
they get, what groceries they buy, what environment they live in, and their attitudes
toward factors affecting lifestyle and health. With these data, drug developers will
become more knowledgeable, reduce the noise level and be able to better explain
disease outcomes. It will also enrich our understanding of the diseases themselves,
which will feed into new approaches to drug discovery and development.

5. Although rigorous quality controls exist for the collection, cleaning, and processing
of clinical trial data, RWDs can be messy, as researchers depend on data acquired
or reported by individuals. “Wearable devices” and biosensors offer exciting tools
for additional data collection and enable real-time data capture in a way that was
not previously possible. If these technologies could be incorporated more often into
clinical trials, the additional data could potentially help explain certain responses to a
given drug.

6. The affirmation of innovative artificial intelligence and semantic technologies can help
to even more rapidly and massively analyze and reason about the products of the
scientific community, thus accelerating incremental research results.

In addition, the intent to create collaborative data spaces such as those defined in the
context of the European data strategy [11] and the American GovLab Data Collaboratives [12],
where any data, not only open, flow seamlessly between the public- and private-sector entities,
makes clear the need for a focused effort to increase collaboration and invest in our collective
capacity to identify and understand public health risks in order to be better prepared for
future pandemics and epidemics. Promoting transparency and data sharing is more important
than ever in a global context where openness, reliability, and trustworthiness of data will be
critical to accelerating the global response to health emergencies. The value of data to society
is at a critical juncture, and its utility will improve the ability of public health institutions to
synthesize contextual information for risk assessment and decision making.
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