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The revised European Union (EU) regulatory framework with
regard to medical devices was published in 2017. The new European
regulation 2017/745 on medical devices and European regulation
2017/746 on in vitro diagnostic (IVD) medical devices came into
force on 25th May 2017 and will replace the three existing medical
device directives (93/42/EEC, 98/79/EC and 90/385/EEC) [1]. The
new regulations will become applicable in May 2021 for medical
devices and in May 2022 for IVD medical devices. A regulation is a
legal act of the EU which comes into force as law in all member
states simultaneously.

The impact of the new IVD regulation cannot be underestimated
since this regulation “lays down rules concerning the placing on the
market, making available on the market or putting into service of
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in vitro diagnostic medical devices for human use and accessories
for such devices in the Union” [1]. A Dutch study on the registered
devices in the Netherlands estimated that 84% of the IVD tests
will need to be certified by a notified body under the new IVD
regulation, compared to only 7% under the old IVD directive [2].
Another major change is that the general safety and performance
requirements in annex I of the IVD regulation will also apply to lab-
developed tests (LDTs), also called in-house tests, which are not put
on the market.

While laboratories almost exclusively use commercial CE-IVD
tests for their core laboratory routine tests, LDTs are of the
utmost importance in tertiary-care settings and play an essential
role in technology development and maturation and for the mea-
surement of analytes and microorganisms which are not covered by
commercial CE-IVD assays [3].

The coronavirus disease 2019 (COVID-19) pandemic has demon-
strated that the ability of laboratories to set up and implement LDTs
quickly is essential to respond to an emerging health crisis. Within
2 weeks after the first report of a cluster of cases of pneumonia in
Wauhan, China, on 31° December 2019, the Institute of Virology of
Charité Universitatsmedizin, Berlin, Germany, set up a lab-developed
test for the detection of the severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) that causes COVID-19 [4]. This test, or
alternative LDTs, were subsequently implemented in 46 expert lab-
oratories in 30 European countries, including our own laboratory by
29" January 2020, before the pandemic reached Europe [5]. A recent
perspective in The New England Journal of Medicine, which looked at
the shortcomings in the United States' response to COVID-19, noted
how a distributed network of German laboratories had the expertise
and capacity needed to rapidly develop and implement PCR tests,
facilitated by their centralized national healthcare system [6]. The
IVD regulation could, however, profoundly impact our ability to
respond to a future pandemic since this regulation will significantly
restrict the use of LDTs. Article 5.5 of the IVD regulation lists all the
conditions that have to be met before an LDT can be used, including
(a) the devices are not transferred to another legal entity, (b) the
target patient group's specific needs cannot be met—or cannot be
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met at the appropriate performance level—by an equivalent device
available on the market, and (c) the devices are not manufactured on
an industrial scale.

First, the IVD regulation will prohibit de facto the transfer of an
LDT (reagents, calibrator, control material, etc.) to other legal en-
tities, profoundly restricting the possibility for laboratories to
implement an LDT developed by another laboratory, as was the case
with the RT-PCR test developed by the Charité group in laboratories
throughout Europe. Second, the IVD regulation also prohibits the
use of LDTs on an industrial scale. While the term ‘industrial scale’
is not defined in the IVD regulation, the fact that by the end of
March 2020 more than 500 000 LDT RT-PCR tests had been per-
formed in Germany would almost certainly run afoul of the IVD
regulation as this scale by far outpaces the scale of many com-
mercial IVD tests currently used in Europe. A possible solution
could be to provide an exemption from these requirements in the
case of an emerging global health threat such as a pandemic.

Third, as per the IVD regulation, an LDT cannot be used if there is
an equivalent device on the market. This would have meant that
the use of LDTs would have been prohibited from 12th March 2020,
the day the first commercial PCR test (Roche Cobas SARS-CoV-2
test) received CE-IVD approval and became available worldwide,
although the production by this manufacturer and the subsequent
commercial players could not meet even part of the global demand
for months. Illustratively, the company Roche, the largest IVD
company in the world, were already experiencing supply problems
before the end of March. This was hardly surprising as the Roche
projected to produce 400 000 tests/week by the end of March,
hardly enough to cover the >360 000 tests performed in Germany
alone in the last week of March, according to the daily situation
reports of the German Robert Koch Institute.

This situation illustrates a profound weakness of the IVD regu-
lation in the context of an emerging global health threat. While
laboratories are forbidden to use LDTs when an equivalent com-
mercial CE-IVD assay is on the market, manufacturers are under no
obligation to make sure that there is adequate supply to fulfil the
needs of patients. It would therefore be required that the regulatory
framework is adapted to allow laboratories to develop an LDT in
case of inadequate supply at the international level, and to use the
LDT during a predefined time period irrespective of the later
availability of commercial CE-IVD assays. If laboratories will be
forced to replace their LDT as soon as a CE-IVD assay becomes
available on the market, they will most likely never develop an LDT.
Availability during a pandemic should be assessed at the global
level to avoid recurrent shortages worldwide, particularly in
countries with lower resources.

Finally, it would have been unwise for Charité to make the
protocol of their LDT publicly available since the IVD regulation
does not provide any protection for the inventor or inventions
which are in the public domain. Any commercial company will be
allowed to register a test and force the inventing institution to buy
its own test. The direct consequence could therefore be that pub-
licly funded clinical and research laboratories might limit the
sharing of their findings and protocols, which would be in oppo-
sition to current demands of EU funding agencies and would
negatively impact the overall capacity of European laboratories to
respond rapidly to emerging diseases. Finally, increased regulatory
oversight of LDTs could also result in a slower response to a future
pandemic [7].

These problems all stem from the fact that the IVD regulation
was pushed by manufacturers of in vitro diagnostics and approved
by the European parliament without careful assessment of the
impact on the overall knowhow and responsiveness of our European
healthcare systems. As part of the ongoing plans aiming to consol-
idate our preparedness for the ongoing and future pandemics, the

European Commission should urgently address the aforementioned
problems, as they could profoundly impact our ability to respond to
a future pandemic. The IVD regulation will also profoundly impact
the incentives for publicly funded laboratories to maintain and in-
crease their current level of expertise in the design and validation of
LDTs as a complement to IVD diagnostic tests.

The recent experience has shown that it is an illusion to think
that commercial manufacturers would be able to respond to a
future pandemic as fast as European laboratories did to the COVID-
19 pandemic, given the inherently slower decision process at
commercial companies and regulatory requirements. Laboratories
and commercial companies should be seen and supported as
complementary actors to improve the diagnostic tests offered to
European citizens and beyond.

The ultimate goal of the IVD regulation should be to guarantee
the safety, clinical effectiveness, and availability of medical labo-
ratory tests to European citizens. Decisions regarding the use of
LDTs should take into account the downstream consequences for
patient care, such as the essential role of LDTs in adapting tech-
nologies to better respond to emerging or neglected health prob-
lems such as pandemics and rare diseases. The IVD regulation
currently considers laboratory tests as simple commodities in a free
market where market mechanisms will correct any imbalances, a
concept that cannot be applied in the context of a global health
emergency. The COVID-19 pandemic has illustrated that market
mechanisms and commercial tests cannot cover all patient needs
under any given circumstance, and that sufficient degrees of
freedom for laboratories to develop and implement LDTs will ulti-
mately benefit European citizens.
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