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ecological benefits, as Gordon et al. suggest,
could usher in better public acceptance

of bioengineering approaches to species
conservation: with the International Union
for the Conservation of Nature forecasting®
that up to 50% of all tree species in Europe
alone will be extinct by 2050, the potential
for species rescue, such as in the case of

the American chestnut’, deserves
considerable attention. a
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‘ ") Check for updates

The DxConnect Virtual Biobank connects
diagnostic researchers to clinical samples

— The first molecular tests
for COVID-19 were ready for action in
Europe a little over a month from the
declaration of the pandemic. Similarly,
the timeline for the more complex task of
developing high-quality rapid antigen tests
was compressed into just 8 months' — in
comparison, development of the first rapid
test for HIV took 5 years. Even so, from early
on in the pandemic, a critical bottleneck
in the development of reliable diagnostic
tests was the scarcity of clinical samples
for diagnostic research, development
and validation. As pointed out in your
June 2020 editorial, not only was there a
shortage of specimens available for research,
but scientific progress was hampered
by the complexity of both negotiating
legal agreements for sample transfer and
jurisdictional regimes regulating sample
transport across borders. Here, we describe
the DxConnect Virtual Biobank (https://
www.finddx.org/biobank-services/vbd/),
which acts as a clearinghouse for specimens,
connecting researchers with institutions
around the world that have clinical samples
available for the development and validation
of new diagnostic tests (Fig. 1).

Biological samples are critical for the
development and validation of all new
diagnostic tests. Yet we saw that even small
quantities of SARS-CoV-2 samples only
started to become available from commercial
biobanks in around June 2020, and these
were often limited not only in terms of
clinical attributes (mainly from patients with
ongoing, symptomatic infections), but also
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in geographic representation (mainly from
Europe and the United States). Diagnostic
companies were obliged to set up their own
sample collections through ad hoc clinical
trials. The result was little information

on the performance of new tests outside

of specific contexts of use, viral strains or
populations in which they could work best.

COVID-19 is an example in which the
eyes of the entire world were focused on
one single disease, and still sharing proved
difficult. No wonder then that accessing
high-quality, well-characterized samples for
the swath of existing, yet under-resourced,
deadly diseases (for example, malaria,
tuberculosis, hepatitis C and neglected
tropical diseases (NTDs)) in low- and
middle-income countries (LMICs) remains
a complex problem.

Those working in diagnostic R&D cannot
develop new tests without efficient access to
fit-for-purpose samples. To develop a new
diagnostic test and validate its performance
in intended clinical and epidemiological
settings, biological samples should come
from the concerned populations and
geographies. Although the infectious
diseases most in need of new diagnostic tests
tend to occur in LMICs, most biobanks are
located and operate in Europe and North
America’ and contain relatively few sample
collections from LMIC settings.

Samples are often (and in LMICs, usually)
collected by multiple local institutions,
such as research institutes, hospitals and
universities. Since these entities commonly
work in isolation with limited networking

and coordination tools, samples that could
be greatly beneficial to R&D may be invisible
to those who need them, even if they are
situated in the same country.

When these locally collected samples
are discoverable by international R&D
teams, they may be shipped, stored and
used elsewhere. In some cases this can
deprive local research opportunities of these
samples. Ethical questions are also raised
when the results of research do not benefit
the populations whose samples were integral
to that research. Transparency and equity
in the collection, distribution and use of
human specimens are not new themes; they
have regularly resurfaced during previous
health crises, including in Indonesia during
the avian flu outbreak® and during the Ebola
epidemic that swept across Africa in 2014
(ref. *). Ensuring that LMICs can benefit
from biomedical research, especially when
they have contributed to its advancement, is
paramount — this is the basis for the United
Nations’ Nagoya Protocol Access and Benefit
Sharing (ABS) regime, which asserts the
sovereignty of nations over biospecimens.

Lack of global standardization on the
data used to characterize disease specimens
is a further challenge to developers seeking
samples — the content and provenance of
the data provided can vary greatly from
institution to institution, making it hard for
developers to assess the data accuracy and to
use samples from multiple sources.

These combined factors make it
difficult for many people working in R&D
to locate and access the samples they
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An open access resource connecting diagnostic developers to clinical samples. The platform provides a global view of infectious disease sample

collections available from worldwide institutions.

need. Virtual biobanks have emerged as

a viable option to boost visibility of and
access to samples®. As electronic databases,
they provide a global view of aggregate or
individual standardized data on sample
collections from dispersed institutions,
irrespective of where the samples are
physically stored.

The DxConnect Virtual Biobank is one
such collaborative resource. Hosted by
FIND, the global alliance for diagnostics, this
open-access platform enables researchers
across academic, non-profit and industry
sectors to view collections registered by any
institution worldwide, search by disease and
other characteristics, and connect with those
holding samples of interest. This includes
institutions that do not formally operate
as ‘biobanks, which may not otherwise
make their sample collections visible and/
or available. Throughout the process,
institutions maintain full control over their
samples and the terms of access.

The COVID-19 pandemic has been a
catalyst for operationalizing the DxConnect
Virtual Biobank, which already includes
access to 12 COVID-19 collections from
registered institutions in eight different
countries. Combined, these collections
feature over ten sample types, including
swabs, saliva, serum and plasma, collected
from >8,000 participants. In September
2021, the first NTD collections were added
— an area that has been prioritized in
recognition of the fact that, since the start of
the COVID-19 pandemic, more diagnostic
tests have been developed for COVID-19
than for all 20 NTDs in the past 100 years.

However, as a disease-agnostic platform,
the DxConnect Virtual Biobank is not limited
in scope to samples from these diseases.
Future efforts will focus on adding collections
for other priority diseases for global health,
such as tuberculosis and malaria.

Diagnostic development needs to
constantly evolve in line with the exploration
of new scientific avenues and technologies,
and the detection of new pathogens. As
the COVID-19 pandemic and other recent
epidemics have shown, the effectiveness of
any response is dependent on solid research
collaborations and the relationships between
biobanks, researchers, hospitals and the
private and public sectors that enable such
collaborative work®’.

Development and validation of better
tests depends on accessible, high-quality,
well-characterized disease samples. The
challenges to accessing the samples needed
to develop and validate the performance
of diagnostic tests are compounded by
additional factors including the ‘my sample’
syndrome, limited funding, high levels of
bureaucracy, technical hurdles, discrepancies
in legislation and consent requirements
between countries, and import and export
restrictions®’. Although the procurement
of biological samples is thus not the only
challenge facing the development of new
diagnostic tests, virtual biobanks are
emerging as a valuable means to ease this
critical part of the process.

The DxConnect Virtual Biobank offers
the global-health community a collaborative
resource to support and expedite the
development of high-quality tests. We
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encourage all institutions and researchers
working in this field to make use of this
important resource. a
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