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Abstract

Background: Regulation (EU) 2017/746 on in vitro diagnostic medical devices (IVDR)
was passed by the European Parliament and the Council of the European Union on 5
April 2017 and came into force on 26 May 2017. A new amending regulation, which
introduces a phased implementation of the IVDR with new transitional provisions for
certain in vitro diagnostic medical devices (IVDs) and a later date of application of
some requirements for in-house devices for healthcare facilities, was adopted on 15
December 2021.
The combined use of CE-certified IVDs (CE-IVDs), in-house IVDs (IH-IVDs), and research
use only (RUO) devices are a cornerstone of diagnostics in pathology departments
and crucial for optimal patient care. The IVDR not only regulates the manufacture
and placement on the market of industrially manufactured IVDs, but also imposes
conditions on the manufacture and use of IH-IVDs for internal use by healthcare
facilities.
Objectives: Our work provides an overview of the background and structure of the
IVDR and identifies core areas that need to be interpreted and fleshed out in the
context of the legal framework as well as expert knowledge.
Conclusions: The gaps and ambiguities in the IVDR crucially require the expertise of
professional societies, alliances, and individual stakeholders to successfully facilitate
the implementation and use of the IVDR in pathology departments and to avoid
aberrant developments.

Keywords
Diagnostic reagent kits · Quality of healthcare · Government regulation · In-house production ·
Laboratory-developed tests

Regulation (EU) 2017/746 on in vitro di-
agnostic medical devices (IVDR), fully
applicable since May 26, 2022, and the
associated fulfillment of the conditions
pose new challenges for health institu-
tions and thus also for diagnostic facil-

ities such as departments of pathology.
This article is intended to provide an
overview on the background and frame-
work conditions as well as to identify ar-
eas of IVDR that need to be filled in and
supplemented by specialist scientific ex-
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Table 1 Definitions according to IVDR 2017/746 [31]
Term Definition according to IVDR 2017/746 Reference

#1 Device “For the purposes of this Regulation, in vitro diagnosticmedical devices (see #2) and
accessories for in vitro diagnosticmedical devices (see #3) shall hereinafter be re-
ferred to as ‘devices’.”

Article 1 (2)

#2 In vitro diagnostic
medical device

“In vitro diagnostic medical device means anymedical device (see #4)which is
a reagent, reagent product, calibrator, controlmaterial, kit, instrument, apparatus, piece
of equipment, software or system, whether used alone or in combination, intended by
themanufacturer to be used in vitro for the examination of specimens, including blood
and tissue donations, derived from the human body, solely or principally for the purpose
of providing information on one ormore of the following:
(a) concerning a physiological or pathological process or state;
(b) concerning congenital physical ormental impairments;
(c) concerning the predisposition to amedical condition or a disease;
(d) to determine the safety and compatibility with potential recipients;
(e) to predict treatment response or reactions;
(f) to define ormonitoring therapeutic measures.
Specimen receptacles shall also be deemed to be in vitro diagnostic medical devices.”

Article 2 (2)

#3 Accessory for an
in vitro diagnostic
medical device

“Accessory for an in vitro diagnostic medical device means an article which, whilst not
being itself an in vitro diagnosticmedical device, (see #2) is intended by its manu-
facturer to be used together with one or several particular in vitro diagnostic medical
device(s) to specifically enable the in vitro diagnostic medical device(s) to be used in ac-
cordancewith its/their intended purpose(s) or to specifically and directly assist themedi-
cal functionality of the in vitro diagnostic medical device(s) in terms of its/their intended
purpose(s);”

Article 2 (4)

#4 Medical device “Medical device means any instrument, apparatus, appliance, software, implant,
reagent, material or other article intended by themanufacturer to be used, alone or in
combination, for human beings for one or more of the following specific medical pur-
poses:
– diagnosis, prevention, monitoring, prediction, prognosis, treatment or alleviation of
disease,
– diagnosis, monitoring, treatment, alleviation of, or compensation for, an injury or
disability,
– investigation, replacement or modification of the anatomy or of a physiological or
pathological process or state,
– providing information bymeans of in vitro examination of specimens derived from the
human body, including organ, blood and tissue donations,
andwhich does not achieve its principal intended action by pharmacological, immuno-
logical or metabolic means, in or on the human body, but whichmay be assisted in its
function by suchmeans.
The following products shall also be deemed to be medical devices:
– devices for the control or support of conception;
– products specifically intended for the cleaning, disinfection or sterilisation of devices as
referred to in Article 1 (4) and of those referred to in the first paragraph of this point.”

Article 2 (1)
Regulation (EU)
2017/745 on med-
ical devices (MDR)
[30]

#5 Economic operator “Economic operatormeans amanufacturer, an authorised representative, an importer
or a distributor.”

Article 2 (28)

#6 Health institution “Health institution means an organisation the primary purpose of which is the care or
treatment of patients or the promotion of public health.”

Article 2 (29)

#7 Notified body “Notified body means a conformity assessment body designated in accordance with this
Regulation”; (list see [12])

Article 2 (34)

pertise to achieve successful implemen-
tation and application in laboratories.

Regulation (EU) 2017/746 on in vitro diag-
nostic medical devices (hereinafter: IVDR)
was adopted by the European Parliament
and the Council of the European Union on
April 5, 2017, and entered into force on
May 26, 2017 [31]. This regulation repeals
the EU Directive 98/79/EC on in vitro diag-
nostic medical devices (abbreviated IVDD

for in vitro diagnostic medical devices di-
rective) [21], which had been in force since
1998. Once adopted, an EU regulation is
a valid and a binding legislative act that
all EU member states must apply by in its
entirety. Therefore, in contrast to the now
superseded EU Directive, it does not first
have to be transposed into national law
[16]. Together with the IVDD, the German
Medical Devices Act (Medizinproduktge-
setz, MPG), which serves as the German

implementation of the IVDD, will thus also
become invalid (for definitions of terms,
see . Table 1).

The introductionof the IVDR is intended
to reduce the risk of national differences in
the interpretation of the IVDD within the
EU. The original version of the IVDR pro-
vided, after a transition period of 5 years,
that all requirements of the IVDR for an
in vitro diagnostic medical device must
be fully met as of May 26, 2022. Ex-
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Table 2 Phased introduction of EU Regulation 2017/746 on in vitro diagnosticmedical devices (IVDR) [13–15]
On October 14, 2021, the European Commission proposed amended transitional provisions for certain in vitro diagnostic medical devices and a later
start date for the requirements for in-house devices (IH-IVDs) due to the inability to meet the introduced changes and measures for economic oper-
ators and health institutions by the deadline due to the COVID-19 pandemic [13, 14]. On December 15, 2021, the European Parliament approved the
European Commission’s draft legislation extending the deadlines for partial aspects of the IVDR [15].
One of the deciding factors for this proposal was the still very small and limiting number of notified bodies. Currently (as of January 19, 2023), the
number of notified bodies is eight, distributed among five member states (3× Germany, 2× Netherlands, 1× France, 1× Slovakia, 1× Austria) [12].
These reasons put both the few notified bodies and the large number of economic operators and health institutions, which are opposed to this small
number, in front of obstacles that cannot be overcome for the time being. With the gradual introduction of the IVDR, manufacturers and notified
bodies will be allowedmore time to demonstrate the IVDR compliance of their devices.
Also determined are phased transition periods for implementing the conditions for in-house devices under Article 5 (5). For condition d), the longest
transition period will be until May 26, 2028. The transition periods for conditions b), c), and e) to i) will extend to May 26, 2024.
Condition a) and the requirement that in-house devices comply with the essential safety and performance requirements of Annex I and may not
be manufactured on an industrial scale are exempt from the transition periods and the May 26, 2022, deadline continues to apply. However, condi-
tion (f ), which requires a public declaration for compliancewith the essential safety and performance requirements of Annex I, does not apply until
May 26, 2024

CE-IVDs

New devices for which neither a certificate from a notified body nor
a Declaration of Conformity according to Directive 98/79/EC is available

No extended transition period; May 26, 2022, applies

Class A legacy devices (without participationof notified bodies) No extended transition period; May 26, 2022, applies

Class A legacy devices (with participationof notified bodies) New transition period: May 26, 2027

Class B legacy devices New transition period: May 26, 2027

Class C legacy devices New transition period: May 26, 2026

Class D legacy devices New transition period: May 26, 2025

IH-IVDs—Article 5 (5)

Annex I+ a) No extended transition period; May 26, 2022, applies

Condition b), c), e), f ), g), h), and i) New transition period: May 26, 2024

Condition d) New transition period: May 26, 2028

Recital of stepwise transition periods for IH-IVDs under Article 5 (5) [14]:

“(9) Having regard to the resources required from health institutions in the fight against the COVID-19 pandemic, those institutions should be
given additional time to prepare for the specific requirements laid down in Regulation (EU) 2017/746 for themanufacture and use of devices
within the same health institution (‘in-house devices’). The application of those requirements should therefore be deferred. As the health in-
stitutions will need a complete overview of CE marked in vitro diagnostic medical devices available on themarket, the requirement to provide
justification that the target patient group’s needs cannot be met, or cannot bemet at the appropriate level of performance, by a device available
on themarket should not become applicable until the transitional periods laid down in this Regulation have ended.” [14]

emptions and transition periods for eco-
nomic operators are regulated by Arti-
cle 110 of the regulation. Deviating from
the initial deadline definition, the Euro-
pean Commission—following a request
by an intergroup letter of the European
Parliament and a decision of the Council
of Health Ministers—proposed amended
transitional provisions for certain in vitro
diagnosticmedical devices and introduced
a later start date for some requirements for
in-house devices for health institutions on
October 14, 2021 (. Table 2; [13, 14]). This
proposal was adopted on December 15,
2021 [15]. In this regard, the new amend-
ing regulation only refers to the phasing-in
of the requirements and does not change
any of the requirements in the original
regulation.

Intention

In the preamble to the IVDR, the Euro-
pean Parliament and the Council of the
European Union provide 101 recitals for
the replacement of the 1998 IVD Direc-
tive 98/79/EC (IVDD) by IVD Regulation
2017/746 (IVDR), focusing on health pro-
tection through high patient and user
safety and a functioning internal mar-
ket through harmonization of legislation.
Primarily, the IVDR regulates the placing
on the market, the provision on the sin-
gle European market, and a risk-based
classification of the devices according
to their intended purpose and the re-
spective resulting requirements. These
regulations mainly address economic op-
erators, i.e., manufacturers, distributors,
and importers of in vitro diagnostic med-
ical devices. However, the IVDR also
concerns the use of in vitro diagnostic

medical devices in health institutions.
Recital 29 of the IVDR emphasizes the
special importance of health institutions
and the in vitro diagnostic devices they
develop themselves (hereinafter IH-IVD
for in-house in vitro diagnostic devices;
also referred to as laboratory developed
tests [LDT]). Health institutions should
continue to be able to manufacture, mod-
ify, and use devices in-house to meet
the specific needs of patients. However,
health protection is to be increased by
now stricter requirements (recital 28). For
the first time, the IVDR attempts to create
harmonized conditions throughout the
EU and imposes several requirements on
health institutions that develop and use
in-house IVDs.

Die Pathologie 3
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Fig. 18 a Process chain in the analytics of health institutions.b Each link in the process chain (a) from specimen receipt to
diagnostic findingsmay contain devices that canbe assigned to either general laboratory use (purple), CE-marked in vitro
diagnostic devices (CE-IVD,orange), or in-house developed IVDs (IH-IVD,blue)

Use of in vitro diagnostic medical
devices in health institutions

Health institutions such as hospitals, in-
stitutes of pathology, medical laborato-
ries, and health care centers use commer-
cial IVDs as consumers in their diagnostic
process chains (CE-certified IVDs [CE-IVDs],
but also research use only [RUO] devices).
They also develop, optimize, implement,
and validate in-house diagnostic proce-
dures and materials. For example, a study
from a Belgian university hospital found
that although almost all test results were
obtained with CE-IVD-labeled procedures
(98%), of the different IVD devices used,
about half (47%)were developed in-house

(IH-IVDs), with no commercial alternatives
available for the majority (72%) [29].

Within a defined process chain from
specimen collection or receipt to diag-
nostic findings, different types of in vitro
diagnostic devices can be used (. Fig. 1a).
Here, both commercial devices (CE-IVDs,
RUO devices) and IH-IVDs are used or com-
bined with one another (. Fig. 1b). Here,
the complementary or combined use of
industrially manufactured IVDs, in-house
procedures, and materials of general lab-
oratory use leads to a valid finding, which
is necessary for optimal patient care (ex-
ample in . Fig. 2). The IVDR now not only
regulates the manufacture and placing on
themarket of industrially manufactured in

vitro diagnostic devices but also imposes
conditions on the manufacture and use of
IH-IVDs for internal use by health institu-
tions. This includes the use of RUO devices
(. Fig. 1band2) in diagnostics. The defini-
tion of “in vitro diagnostic medical device”
hasbeenslightlymodifiedby thenew IVDR
and nowexplicitly covers stand-alone soft-
ware (. Table 1). However, a diagnostic
procedure itself does not constitute an in
vitro diagnostic device according to the
definition of the IVDR.

The new and stricter requirements for
manufacturers to obtain approval for their
IVDs and the lack of grandfathering for
products that have already been approved
are likely to have a direct impact on price
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Fig. 28 Exemplaryprocesschainwithinpathology institutes fromrequest to reportingtodiagnosisusingvariousCE-marked
(CE-IVD) and in-house in vitro diagnostic devices (IH-IVD). FFPE formalin-fixed paraffin-embedded, IHC immunohistochem-
istry,NGS next-generation sequencing,RUO research use only, IVDR regulation on in vitro diagnostic devices

developments. Devices that are relevant
forpatientsbutbecomeuneconomicaldue
to the increased requirements could even
be withdrawn from the market altogether.
For example, important but rarely used
tests for patients with rare diseases could
no longer be performed or would have to
be compensated by self-developed tests.
In July 2021, a survey of 115 manufac-
turers for the European market conducted
by MedTech Europe, the European trade
association representing themedical tech-
nology industries, revealed that they are
unlikely to transfer all CE-IVD devices to
the new regulation [20, 28]. This would

affect approximately one in five CE-IVDs
currently available on the market, which
wouldthennolongerbeavailabletohealth
institutions for patient care or would have
to be replaced by an in-house developed
and validated IH-IVD. Devices stocked by
health institutionsmaycontinuetobeused
until their expiration date [10].

According to recital 29 of the preamble
to the IVDR, the development, manufac-
ture, and use of in-house tests by health
institutions should continue to be an op-
tion for addressing the specific needs of
patients. This should continue to be possi-
blewithout the involvement of conformity

assessmentbodies—the so-called notified
bodies—and without the exclusive use of
CE-marked devices. However, this reg-
ulation now aims to clarify and tighten
the rules for IH-IVDs to ensure the “high-
est level of health protection” (recital 28).
These recitals are specified in Article 5 (5)
of the IVDR. This article imposes several
conditions on health institutions for the
manufacture and use of IH-IVDs. It also
describes that all other requirements of
the IVDR shall not apply to health institu-
tions once the conditions set out therein
have been met.
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Use of in-house in vitro diagnostic
medical devices in health
institutions—Article 5 (5)

For optimal patient care, internally de-
veloped, optimized, and established IH-
IVDs are used in departments of pathol-
ogy and other health institutions (e.g.,
PCR-basedanalysesor immunohistochem-
ical tests). Article 5 of the IVDR gener-
ally regulates the placing on the market
and putting into service of in vitro di-
agnostic medical devices and specifically
regulates in paragraph 5—in contrast to
the previous IVD Directive 98/79—also in-
house devices (IH-IVDs), which are “manu-
factured and used only within health in-
stitutions established in the Union” and
are not manufactured on an industrial
scale (. Fig. 3). Thus, the introduction
of the IVDR also has a major impact on
health institutions that use RUO devices
and adapted or in-house developed de-
vices complementarily to CE-marked IVDs.
For such in-house devices, the require-
ments of the IVDR do not apply provided
that several conditions (a)–(i) defined in
Article 5 (5) and the relevant general safety
and performance requirements defined in
Annex I are met.

Article 5 (5)—condition a)

“a) the devices are not transferred to
another legal entity”

Condition a) restricts the transfer of an
internally developed IVD device. In-house
devices may not be transferred to another
legal entity. Although the physical de-
vices themselves may not be transferred,
this restriction does not affect the transfer
or publication of development or testing
protocols, documentation, or results nec-
essary tomaintainhighquality inhealth in-
stitutions through professional exchange,
interpretation, and scientific discussion.

Article 5 (5)—condition b)

“b) manufacture and use of the de-
vices occur under appropriate quality
management systems”

The manufacture and use of in-house
devices in health institutions must occur
“underappropriatequalitymanagement
systems.” The “appropriate quality man-

agement system” is not conclusively de-
fined by the IVDR; thus, it does not specify
how a quality management system appro-
priate for the manufacture and use of IH-
IVDs is defined for health institutions that
manufacture IH-IVDs. Article 10 (8) can
provide some guidance in this context.
This article lists a minimum of aspects
and criteria that a quality management
system for manufacturers must consider
and include. However, and importantly,
Article 5 (5) excludes the application of
all requirements of the IVDR for in-house
devices in case of compliance with the
conditions listed within Article 5 (5). Thus,
the requirements of Article 10 (8) address
economic operators and the manufacture
of commercial IVDs and not health insti-
tutions with their manufacture of IH-IVDs
or their use of RUO devices under Arti-
cle 5 (5). The “appropriate quality man-
agement system” required for health in-
stitutions for the manufacture and use of
in-house IVDs therefore leaves scope of
action and room for interpretation.

Article 5 (5)—condition c)

“c) the laboratory of the health in-
stitution is compliant with standard
EN ISO 15189 or where applicable na-
tional provisions, including national
provisions regarding accreditation”

Condition c) in Article 5 (5) concretizes
this scope of action for the laboratories of
the health institutions in such a way that it
designates the EN ISO 15189 standard or, if
applicable, national regulations including
national accreditation regulations. How-
ever, condition c) differs from the above-
mentionedconditionb) in that conditionc)
focuses on the laboratory of the health in-
stitution itself and not on the device with
its manufacture and use. The EN ISO stan-
dard explicitly mentioned in condition c)
is not to be seen as exclusive, but rather
as an exemplary possibility of design. The
EN ISO 15189 standard describes the re-
quirements for quality and competence
of medical laboratories. It depicts the re-
quirements for the quality management
systemaswell as the general requirements
for laboratory operations. A comparative
analysis of the requirements from Arti-
cle 5 (5) with the EN ISO 15189 standard
has shown only partial conformity with

the IVDR for the manufacture of in-house
IVDs [24]. Due to the strong focus on the
IVD device itself, the requirements of the
IVDR set out in Article 5 (5) go beyond the
EN ISO 15189 standard.

Although a quality management sys-
tem complying with this standard is
a prerequisite, accreditation is not ex-
plicitly required. In Germany, many de-
partments of pathology comply with the
standard DIN EN ISO/IEC 17020 or are
accredited as so-called inspection bodies
according to this standard. The Ger-
man accreditation body DAkkS (Deutsche
Akkreditierungsstelle GmbH) describes
this aspect on its homepage: “The DIN
EN ISO/IEC 17020 standard is relevant
for the accreditations of the services of-
fered in the field of pathology in patient
care. All conformity assessment bodies
in pathology are thus inspection bodies.
The accreditation focuses on the expert
assessment of the physician—on the di-
agnosis. The requirements of the ISO
15189 standard are also taken into ac-
count according to ILAC P15:07/2016”
([8], translation from German into English
by the authors). Hereby, the accreditation
body DAkkS emphasizes that the stan-
dard DIN EN ISO/IEC 15189 mentioned
in the IVDR plays a special role in the
field of pathology in Germany. Therefore,
DAkkS also includes this standard in the
assessment and accreditation of depart-
ments of pathology according to DIN EN
ISO/IEC 17020.

It should therefore be noted that de-
partments of pathology accredited to DIN
EN ISO/IEC 15189 or DIN EN ISO/IEC 17020
meet condition c) of the IVDR. Facilities
without accreditation are not required to
be accredited to comply with the IVDR
but must operate an appropriate quality
management system.

Article 5 (5)—condition d)

“d) the health institution justifies in
its documentation that the target pa-
tient group’s specific needs cannot
be met, or cannot be met at the ap-
propriate level of performance by an
equivalent device available on the
market”

Health institutions must provide jus-
tified documentation that “the target
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Chapter II: MAKING AVAILABLE ON THE MARKET AND PUTTING INTO SERVICE OF DEVICES, OBLIGATIONS OF ECONOMIC 
OPERATORS, CE MARKING, FREE MOVEMENT

Ar�cle 5: Placing on the market and pu�ng into service

(5)
With the excep�on of the relevant general safety and performance requirements set out in Annex I, the requirements of this 
Regula�on shall not apply to devices manufactured and used only within health ins�tu�ons established in the Union, 
provided that all of the following condi�ons are met: 

(a) the devices are not transferred to another legal en�ty;
(b) manufacture and use of the devices occur under appropriate quality management systems;
(c) the laboratory of the health ins�tu�on is compliant with standard EN ISO 15189 or where applicable na�onal 

provisions, including na�onal provisions regarding accredita�on;
(d) the health ins�tu�on jus�fies in its documenta�on that the target pa�ent group's specific needs cannot be met, or 

cannot be met at the appropriate level of performance by an equivalent device available on the market;
(e) the health ins�tu�on provides informa�on upon request on the use of such devices to its competent authority, 

which shall include a jus�fica�on of their manufacturing, modifica�on and use;
(f) the health ins�tu�on draws up a declara�on which it shall make publicly available, including:

i) the name and address of the manufacturing health ins�tu�on,
ii) the details necessary to iden�fy the devices, 
iii) a declara�on that the devices meet the general safety and performance requirements set out in 

Annex I to this Regula�on and, where applicable, informa�on on which requirements are not fully 
met with a reasoned jus�fica�on therefor;

(g) as regards class D devices in accordance with the rules set out in Annex VIII, the health ins�tu�on draws up 
documenta�on that makes it possible to have an understanding of the manufacturing facility, the manufacturing 
process, the design and performance data of the devices, including the intended purpose, and that is sufficiently 
detailed to enable the competent authority to ascertain that the general safety and performance requirements 
set out in Annex I to this Regula�on are met. Member States may apply this provision also to class A, B or C 
devices in accordance with the rules set out in Annex VIII;

(h) the health ins�tu�on takes all necessary measures to ensure that all devices are manufactured in accordance with 
the documenta�on referred to in point (g); and 

(i) the health ins�tu�on reviews experience gained from clinical use of the devices and takes all necessary correc�ve 
ac�ons.

Member States may require that such health ins�tu�ons submit to the competent authority any further relevant informa�on 
about such devices which have been manufactured and used on their territory. Member States shall retain the right to 
restrict the manufacture and use of any specific type of such devices and shall be permi�ed access to inspect the ac�vi�es of 
the health ins�tu�ons. 

This paragraph shall not apply to devices that are manufactured on an industrial scale. 

transi�onal provisions [13, 14, 15]
purple: shall apply from 26 May 2022 
green: shall apply from 26 May 2024
orange: shall apply from 26 May 2028

Fig. 38 Regulation 2017/746 on in vitro diagnostic devices (IVDR)—Article 5 (5) [31]

patient group’s specific needs cannot be
met, or cannot bemet at the appropriate
levelofperformancebyanequivalentde-
vice available on the market,” as stated
in Article 5 (5)—condition d). The open-
ing of the IVDR to health institutions
by Article 5 (5) is severely curtailed in
this condition by elevating commercial

market products compared to in-house
devices. Thus, in condition d), the IVDR
privileges commercial IVD manufacturers
by prohibiting the diagnostic use of in-
house devices if an equivalent device is
available on the market. If equivalent,
the commercial device must be used.
Of note, this condition (so-called indus-

try privilege) represents a fundamental
paradigm shift, as the standard of quality
is no longer dominated by the academic-
scientific side, but by industry standards.
The “equivalent device available on the
market” is not further defined. It is unclear
whether a like CE device or even an RUO

Die Pathologie 7
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Fig. 49 Required docu-
mentation for the use of an
in-house in vitro diagnos-
tic device (IH-IVD) in health
institutionswith reference
to the regulation on in vitro
diagnostic devices (IVDR;
green). These documents
do not necessarily apply to
all devices andmay not be
complete. SOP standard
operating procedure

device precludes the diagnostic use of an
IH-IVD.

This industry privilege implicitly re-
quires health institutions that develop,
establish, and use in-house devices to allo-
cate additional time and human resources
and represents an increased documentary
burden. This requires a precise definition
of the IH-IVD (intended purpose) and its
areas of application (type of underlying
tissue, sample size, etc.) that ensures
comparability and emphasizes potential
superiority over CE-IVDs. The intended
purpose forms the basis for finding equiv-
alence of CE-marked devices. Devices
can only be “equivalent” if they have
the same intended purpose. Since the
terms“equivalent”and“the targetpatient
group’s specific needs” are not defined,
there is room for interpretation, which

should be used adequately by diagnostic
colleagues and professional associations.

The assessment of equivalence must
be updated by means of documented and
regular, but temporally undefined, market
monitoring. As a result, an elaborately de-
veloped in-house test could very quickly
lose its authorization for use, possibly al-
ready during the development process, as
soon as an equivalent CE-IVD reaches mar-
ket maturity. However, health institutions
need not fear competitive lawsuits from
manufacturers and distributors of com-
mercial CE-IVDs as a result of this require-
ment, as they each serve differentmarkets.
Since the regularity of the equivalence as-
sessment is not defined in the IVDR, in-
dividual intervals adapted to the devices
can be defined and specified in the risk
management plan.

The IVDR requires economic operators
to register their CE-IVDs in detail in the Eu-
ropean Database on Medical Devices (EU-
DAMED). EUDAMED aims to improve mar-
ket surveillancebymapping the lifecycleof
medical devices (and thus IVDs) in real time
[9]. Thus, this database also assists health
institutions in fulfilling condition d). How-
ever, health institutions themselves do not
have to use the database.

The IVDR also does not explicitly de-
scribe how to proceed in the event of
a potentially necessary, rapid, and short-
term compensation of a CE-IVD by an IH-
IVD in the event of supply or production
bottlenecks, but this scenario would be
a case of nonavailability with the regula-
tions intended for this purpose.
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Article 5 (5)—condition e)

“e) the health institution provides in-
formation upon request on the use of
such devices to its competent author-
ity, which shall include a justification
of their manufacturing, modification,
and use”

The documentation resulting from Ar-
ticle 5 (5) for the development and manu-
facture of in-house devices must be made
available to the competent authority upon
request (see also conditions g) and h);
. Fig. 4). Written documented informa-
tion and justifications for the use, manu-
facture, and modification of the devices
must be available for this purpose and
must be available for review by the com-
petent state authority. In Germany, the
responsibility lies with the respective re-
sponsible regional state authority. It is
important to note at this point that the
competent authority does not correspond
to the notified bodies, which are respon-
sible for the conformity assessment of the
devices of economic operators according
to Article 48 with Annexes IX to XI.

Article 5 (5)—condition f )

“f) the health institution draws up
adeclarationwhich it shallmakepub-
licly available, including:

(i) the name and address of the
manufacturing health institution,

(ii) the details necessary to identify
the devices,

(iii) a declaration that the devices
meet the general safety and perfor-
mance requirements setout inAnnex I
to this Regulation and, where appli-
cable, information on which require-
ments are not fully met with a rea-
soned justification therefor”

Health institutions that manufacture
in-house devices must issue a declaration
similar to the former Medizinprodukte-
Verordnung (German Medical Devices
Regulation; MPV, § 5 [6]) that identifies
themas ahealth institution (subitem i) and
the respective device as such (subitem ii).
In addition, the health institution declares
in writing the conformity of the devices
with the essential safety and performance
requirements according to Annex I of the
IVDR (subitem iii). Annex I requirements

that cannot be met must be justified.
These declarations must be made publicly
available. The IVDR does not give a more
precise indication of public accessibility;
so, for example, an indication on the
homepage would be possible.

Article 5 (5)—conditions g) and h)

“g) as regards classDdevices in accor-
dance with the rules set out in Annex
VIII, the health institution draws up
documentation that makes it possi-
ble to have an understanding of the
manufacturing facility, the manufac-
turing process, the design and per-
formance data of the devices, includ-
ing the intended purpose, and that
is sufficiently detailed to enable the
competent authority to ascertain that
the general safety and performance
requirements set out in Annex I to
this Regulation are met. Member
States may apply this provision also
to classA, BorCdevices in accordance
with the rules set out in AnnexVIII”

“h) the health institution takes all
necessary measures to ensure that
all devices are manufactured in ac-
cordance with the documentation re-
ferred to in point (g)”

In Annex VIII the IVDR describes seven
rules formanufacturers to classify IVDs into
four classes of increasing individual and
public risk (A to D) based on their intended
purpose.

Health institutions thus classify their IH-
IVDs based on their self-defined intended
purpose. Most IH-IVDs used in pathology
departments can be classified as class C
(includes, e.g., devices used for cancer di-
agnosis or detection of an infectious agent
with high individual but moderate public
risk), class B (includes, e.g., devices that are
controlswith no qualitative or quantitative
value or products that cannot be classi-
fied as classes A, C, and D), or class A (in-
cludes, e.g., devices for general laboratory
use such as buffer solutions or histological
stains).

Condition g) of Article 5 (5) tightens the
documentation for devices classified in the
highest riskclassD(rules1and2). Here, the
documentation requirements listed incon-
ditionsd)–f) areextendedandsupplemen-
tary and more detailed documentation is

required. The extended documentation
enables the authority to ensure that the
essential safety and performance require-
ments according toAnnex I are fulfilled. EU
member states may also extend the more
stringent documentation requirement to
in vitro diagnostic medical devices that
are classified as class A, B, or C. The Ger-
man legislator has done so, although the
authorized Federal Ministry of Health has
not yet made use of this possibility.

On the one hand, condition h) covers
“all devices,” i.e., also those of classes A,
B, or C, but on the other hand, it refers
to the documents mentioned in condi-
tion g). However, as the Union legislator
has obliged health institutions in condi-
tiong)onlywith regard to IH-IVDsof classD
to prepare the documentation referred to
therein, condition h) cannot result in an
indirectly tightened documentation obli-
gation also being constituted for in vitro
diagnostic medical devices of classes A, B,
or C, as long as the legislator does not ex-
tend this obligation to suchdevices aswell.
Condition h) is therefore only relevant for
IH-IVDs classified in class D.

Article 5 (5)—condition i)

“i) the health institution reviews ex-
perience gained from clinical use of
the devices and takes all necessary
corrective actions”

Condition (i) requireshealth institutions
to conduct a review of the clinical use ex-
perience of their IH-IVDs. Consequently,
resultingnecessarycorrectiveactionsmust
be derived and taken. This systematic pro-
cess was already mandatory for health in-
stitutions by the former German Medizin-
produkte-Verordnung (MPV, § 5 [6]). The
process as such is also part of the stan-
dards DIN EN ISO/IEC 15189 for medical
laboratories and DIN EN ISO/IEC 17020 for
institutes of pathology.

Safety and performance
requirements—Annex I

As of May 26, 2022, IH-IVDs of health in-
stitutions must comply with the general
safety and performance requirements (An-
nex I of the IVDR) according to Article 5 (5).
This Annex is divided into three chap-
ters: (I) general requirements; (II) require-

Die Pathologie 9



Review article

Fig. 59 Elements fromAn-
nex I, which are necessary
for the fulfillment of the
essential safety andper-
formance requirements.
These elements donot nec-
essarily apply to all devices
andmay not be complete

ments regardingperformance, design, and
manufacturing; (III) requirements regard-
ing information supplied with the device
(. Fig. 5). The purpose is to ensure and
demonstrate that the devices (1) are fit for
their intended purpose, that they (2) are
safe and effective, and that they (3) do not
endanger the health of users, third parties,
or patients, and that any potential risk is
under control and acceptable.

This annex describes the general safety
and performance requirements for all IVD
devices and applies to CE-IVDs placed on
the market as well as to IH-IVDs of health
institutions. However, notall requirements
are always applicable to IH-IVDs, and the
wording suggests that Annex I focuses
more on economic operators and com-
mercial devices. Health institutions should
consider which requirements specifically
apply to their IH-IVDs and create a check-
list for their needs that will guide them
through the annex. Condition f) of Arti-
cle 5 (5) requires a publicly available state-
ment from the health institution that its
IH-IVDs comply with the requirements of
Annex I. For devices that may be classified
as class D under Annex VIII, condition g) of
Article 5 (5) requires muchmore extensive
documentation for this purpose.

Risk management and safety
evaluation

Anessential corepointofAnnex I is thedefi-
nitionandongoingexecutionofa riskman-
agement system. This product-specific risk
management system required by the IVDR
is only partially covered by the ISO 15189
standard mentioned under condition c)
and the systemic riskmanagement system
described there [24]. This notion also ap-
plies to the standardDIN EN ISO/IEC17020.
However, these standards provide a basis
for a primarily institutional and general
risk management system, which can be
extended for the manufacture and use of
IH-IVDs. The two standards ISO 22367 and
ISO 14971, which specify a risk manage-
ment process for medical laboratories, can
provide assistance in this regard. The con-
tent of the ISO 22367 standard also covers,
for example, the manufacture and use of
in-house IVDs. According to the IVDR, a risk
management system is only required for
those diagnostic laboratory tests in which
in-house devices are used.

Annex I requires health institutions to
perform a comprehensive safety assess-
ment for each IH-IVD to assess and min-
imize risks to the user, the patient, or,
if applicable, third parties (in this case,

trained laboratory personnel). It is impor-
tantnotonly to identify risks, butalso tode-
rive their probabilities and the subsequent
measures to avoid or control risks. Since
therisksof themethodologies (polymerase
chain reaction [PCR], real-time PCR [qPCR],
next-generation sequencing [NGS], etc.)
are likely to be similar irrespective of the
exact molecular target, the development
of in-house templates is possible here.

Performance evaluation

Annex I, chapter II, paragraph 9 contains
the performance requirements for IVD
devices to ensure that the devices are
fit for their intended purpose. Here, the
regulation lists performance parameters
for analytical performance and clinical
performance that are to be provided
“where applicable” for the device. How
such validation is to be performed is to be
determined for each device and according
to the generally accepted state of the art.
In Article 56 and Annex XIII, the IVDR itself
describes how a performance evaluation
is to beperformed for CE-IVDs to beplaced
on the market. These specifications can
also be used as a reference for IH-IVDs.
The standard DIN EN ISO 15189, which
health institutions must comply with ac-
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cording to condition c) of Article 5 (5),
the standard DIN EN ISO/IEC 17020, and
the guideline for quality assurance of lab-
oratory medical examinations issued by
the German Federal Medical Association
(Richtlinie der Bundesärztekammer zur
Qualitätssicherung laboratoriumsmedi-
zinischer Untersuchungen—Rili-BÄK,
[22]), also require that all procedures
must be fully validated before being
introduced into routine diagnostics [7].
In Germany, guidance at the national
level is provided by the guidelines of the
DAkkS Pathology/Neuropathology Sec-
tor Committee, which is responsible for
interpreting accreditation requirements
in the field of pathology. They include
guidance for validations and verifications
of sub-procedures in PCR-basedmolecular
pathology [6] and immunohistology [5].
Across Europe, the Biomedical Alliance
Europe is currently developing more de-
tailed guidance on how to implement
the IVDR for IH-IVDs as well [3]. In addi-
tion, for the field of NGS-based molecular
pathology, reference can be made to the
U.S. Food and Drug Administration (FDA)
guidelines [17] and scientific publications
[18, 26], which reflect the state of the
art and can serve as a template for an
individual and device-specific validation
plan. These documents provide techni-
cal and scientific guidance on how to
meet the requirements for validation and
verification of molecular pathology or
immunohistochemistry assays. They also
describe practical examples of implemen-
tation. For example, the comparison with
commercial standards, external reference
standards, andwith orthologous validated
or commercial methods is presented. For
the verification of the correctness of IH-
IVDs, e.g., (commercial) control samples
or participation in interlaboratory com-
parisons are suitable. For further design
and definition of the performance evalu-
ation, the expertise of pathologists and
the respective professional societies and
working groups is essential. The im-
portant role of networks, in which, for
example, validation strategies, protocols,
and control samples can be exchanged,
should also be emphasized.

Minimum requirements of an
intended purpose

The intended purpose, Annex I, chapter III,
20.4.1c), focusesonacleardefinitionof the
device, the processes, its capabilities, and
areas of application. It is used as a bench-
mark for evaluating the similarity or supe-
riority of an IH-IVD over a CE-IVD. Also, the
intended purpose specifies the scope of
performance requirements. A precise def-
inition of the clinical diagnostic question
(testing for pathogenic changes, determi-
nation of tumor entity, genetic change
sought, pathogen detection, etc.), the ma-
terialused (formalin-fixedparaffin-embed-
ded [FFPE], fresh material, amount of ma-
terial used, etc.), and the metrics of the
methodology used from the performance
evaluation creates a concrete evaluation
matrix with which different IVDs must be
measured. The purpose, therefore, repre-
sents an important part of the decision
regarding whether the establishment of
an IH-IVD is necessary or whether a com-
parable CE-IVD must be resorted to.

Discussion and conclusion

The primary intention and rationale of the
IVDR is to control the quality of diagnostic
devices from commercial manufacturers
to improve patient safety. In general, this
intention is to be welcomed. Exemplifying
that this stricter regulation can be neces-
sary, a recent study by the Paul Ehrlich
Institute in collaboration with researchers
from other institutions reviewed severe
acute respiratory syndrome coronavirus 2
(SARS-CoV-2) rapid antigen tests available
in Europe and found poor sensitivity in
about 21% [23]. Currently, manufacturers
are still allowed to CE mark these tests
themselves as IVDs (so-called self-certifi-
cation) and place them on the market. In
the future, an EU reference laboratory and
a notified body will be required for certi-
fication, as these rapid tests fall into the
highest risk class D according to the IVDR.

At the same time, the IVDR recog-
nizes the fact of in-house developed tests
(opening clause) that are used by health
institutions. While this aspect is gener-
ally positive, the IVDR, via the industry
privilegedescribed above, inherently com-
pletes a paradigm shift from the previous

quality specification by (non-industrial)
academic experts to a quality benchmark
according to industry standards. Health
institutions provide diagnostic services
to patients and represent them in terms
of content as well as legal aspects. It is
therefore of great importance that the
above-mentioned points of Article 5 (5)
are addressed and substantially shaped
by stakeholders of the health institutions.
The IVDR is intended to achieve standard-
ization and quality monitoring without
using the analogue of the Food and Drug
Administration (FDA; for CE-IVDs) and
Clinical Laboratory Improvement Amend-
ments (CLIA; for IH-IVDs) on the national
and European executive side, which are
both large institutions that review and
monitor the marketing and use of diag-
nostic tests in the US. The IVDR, therefore,
delegates these tasks to notified bodies
(for CE-IVDs) on the onehand and to (local)
state authorities (for IH-IVDs) on the other.
This constellation will likely lead to great
heterogeneity and bottlenecks across the
EU. In addition, the massively increased
demand and simultaneous shortage of
notified bodies pose great challenges for
economic actors. There is concern that
established CE-IVDs could be taken off
the market, prices could increase, or new
IVDs could only come onto the market as
RUO devices.

Articles 98 and 99 of the IVDR describe
and define the tasks of the Medical Device
Coordination Group (MDCG). One of its
tasks is the development of guidelines
for the harmonized implementation of
the IVDR in order to support stakehold-
ers in the application of the regulation.
A guidance document specific to IH-IVDs
and their use by health institutions was
published in early 2023 [11]. These guid-
ance documents are not legally binding
but represent a blueprint for the practical
application of the IVDR to achieve ef-
fective and harmonized implementation
of the regulations. Assistance for the
implementation of the IVDR is provided
by templates, checklists, and handouts
of the Ad-Hoc Commission In-Vitro Di-
agnostics of the German Working Group
of Scientific Medical Societies (Arbeitsge-
meinschaft der Wissenschaftlichen Medi-
zinischen Fachgesellschaften e.V., AWMF),
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which are freely available for use and
modification [1].

Due to the definitional gaps and vague-
ness of the IVDR outlined above, there is
also an opportunity for professional soci-
eties and associations to contribute their
academic knowledge and expertise to the
content of the IVDR, e.g., the AWMF [1],
German Society for Pathology [25], Fed-
eral Association of German Pathologists
[4], Dutch Society of Pathology [2, 27], Eu-
ropean Hematology Association [19], or
the Biomedical Alliance Europe [3]). Only
through this approach can a successful ap-
plication and implementation of the IVDR
succeed and substantial gaps in supply
and inadequate pricing of diagnostics be
avoided. In this context, IH-IVDs will con-
tinue to contribute to precise diagnostics
and optimal patient care.

Conclusion for practice

4 Regulation (EU) 2017/746 on in vitro diag-
nosticmedical devices (IVDR) entered into
force onMay 26, 2017.

4 The new amending regulation, dated De-
cember 15, 2021, defines a phased intro-
duction of the IVDR, for both commercial
CE-IVDs and in-house IVDs (IH-IVDs) from
health institutions.

4 The primary intention of the IVDR, namely
to improve patient safety, is to be wel-
comed. Thus, EU-wide harmonized re-
quirements are intended to improve the
quality control and safety of diagnostic
devices.

4 In this context, the IVDR recognizes the
benefit and necessity of in-house de-
veloped tests (opening clause) used by
health institutions.

4 The IVDR is primarily aimed at manufac-
turersof IVDs, butalsohasadrastic impact
on pathology institutes.

4 The IVDR imposes several conditions on
health institutions that develop and use
in-house IVDs.

4 Due to definitional blanks and vagueness
within the IVDR, there is an opportunity
for professional societies and associations
to contribute their academic knowledge
and expertise to the contentdesign of the
IVDR and to shape the IVDR to fulfill its
purpose.
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