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[bookmark: _Toc446499021][bookmark: _Ref170995916][bookmark: _Toc236912863]Introduction
Pursuant to Chapter VI of Regulation (EU) 2017/745, hereafter referred to as the Medical Device Regulation (MDR), the confirmation of conformity with relevant General Safety and Performance Requirements (GSPRs) for a medical device must include a clinical evaluation, which is conducted in accordance with article 61 and Annex XIV to MDR. This document promotes a common approach to clinical evaluation for devices regulated by MDR.
The depth and extent of clinical evaluations should be flexible and appropriate to the nature, classification, intended purpose, and risks of the device in question as well as to the manufacturer’s claims in respect of the device. Therefore, this guidance is not intended to impose device-specific requirements. This document uses the terms "must", "shall", "have to" where these terms are used in the Regulation. "Should" is used in other instances. The terms "medical device" and "device" are used synonymously in this guidance document. 
This guidance document replaces MEDDEV 2.7.1 rev 4.

[bookmark: _Toc446499022][bookmark: _Toc236912864]Scope
This guide is not legally binding; only the text of MDR is authentic in law. It is recognised that under given circumstances, for example as a result of scientific developments, an alternative approach may be possible or appropriate to comply with the legal requirements. Nevertheless, due to the participation of interested parties and of experts from national competent Authorities, it is anticipated that this guide will be followed within the Member States, thereby supporting uniform application of relevant provisions of EU Regulation and common practices. This guide is regularly updated according to regulatory developments. The latest version of the guide should always be used. 
This guidance document and the requirements for clinical evaluation apply to all types of devices mentioned in art. 1(4) of MDR, i.e. medical devices, accessories for medical devices, and products listed in Annex XVI referred to as “devices”. This guidance does not concern in-vitro diagnostic devices.

[bookmark: _Toc446499023][bookmark: _Toc236912865]References 
European Legislation:
· Commission Regulation (EU) 2017/745 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 5 April 2017 on medical devices, amending Directive 2001/83/EC, Regulation (EC) No 178/2002 and Regulation (EC) No 1223/2009 and repealing Council Directives 90/385/EEC and 93/42/EEC (Directives)
· Commission Implementing Regulation (EU) 2022/2346 of 1 December 2022 laying down common specifications for the groups of products without an intended medical purpose listed in Annex XVI to Regulation (EU) 2017/745 of the European Parliament and of the Council on medical devices
· Commission Implementing Decision (EU) 2019/1396 of 10 September 2019 laying down the rules for the application of Regulation (EU) 2017/745 of the European Parliament and of the Council as regards the designation of expert panels in the field of medical devices
· Regulation (EU) 2023/607 of the European Parliament and of the Council of 15 March 2023 amending Regulations (EU) 2017/745 and (EU) 2017/746 as regards the transitional provisions for certain medical devices and in vitro diagnostic medical devices
-	Commission Regulation 722/2012 of 8 August 2012 concerning medical devices manufactured utilising tissues of animal origin

Harmonised and International standards:
-	ISO 14155:2020 Clinical investigation of medical devices for human subjects – Good clinical practice
-	EN ISO 14971:2019/A11:2021 Medical devices – application of risk management to medical devices
-	EN ISO 62366-1 Application of usability engineering to medical devices
-	EN ISO 60601-1-6 Medical electrical equipment

European guidance documents:
· MDCG 2019-3 rev.1 Clinical evaluation consultation procedure exemptions Interpretation of article 54(2)b
· MDCG 2019-9 - Rev.1 Summary of safety and clinical performance
· MDCG 2019-15 rev.1 guidance notes for manufacturers of class I medical devices
· [bookmark: _Hlk171954498]MDCG 2020-1 Guidance on clinical evaluation (MDR) / Performance evaluation (IVDR) of medical device software
· MDCG 2020-5 Guidance on clinical evaluation – Equivalence
· MDCG 2020-6 Guidance on sufficient clinical evidence for legacy devices
· MDCG 2020-7 Guidance on PMCF plan template
· MDCG 2020-8 Guidance on PMCF evaluation report template
· MDCG 2021-3 Questions and answers on custom made devices
· MDCG 2020-13 Clinical evaluation assessment report template
· MDCG 2021-6- Regulation (EU) 2017/745 – Questions & Answers regarding clinical investigation
· MDCG 2022-21 - Guidance on Periodic Safety Update Report (PSUR) according to Regulation (EU) 2017/745 - December 2022
· MDCG 2023-3 - Questions and Answers on vigilance terms and concepts as outlined in the Regulation (EU) 2017/745 on medical devices
· MDCG 2023-6 - Guidance on demonstration of equivalence for Annex XVI products - A guide for manufacturers and notified bodies
· MDCG 2023-7 – Guidance on exemptions from the requirement to perform clinical investigations pursuant to Article 61(4)-(6) MDR and on sufficient levels of access’ to data needed to justify claims of equivalence
· MDCG 2024-10 Clinical evaluation of orphan medical devices
· MDCG 2025-10 Guidance on post-market surveillance of medical devices and in vitro diagnostic medical devices
Please be aware that additional guidance documents relevant to medical devices can be found here: https://health.ec.europa.eu/medical-devices-sector/new-regulations/guidance-mdcg-endorsed-documents-and-other-guidance_en 


Other guidance documents:
· IMDRF MDCE WG/N56 FINAL:2019 Clinical evaluation
· IMDRF MDCE WG/N65 FINAL:2021: Post-Market Clinical Follow-Up Studies
· IMDRF/GRRP WG/N47 FINAL 2024: Essential Principles of Safety and Performance of Medical Devices and IVD Medical Devices
· IMDRF MDCE WG/N57 FINAL 2019: Clinical Investigation
· IMDRF MDCE WG/N55 FINAL:2019 Clinical Evidence - Key Definitions and Concepts
· EMA/CHMP/578661/2010: European Medicines Agency recommendation on the procedural aspects and dossier requirements for the consultation of the European Medicines Agency by a notified body on an ancillary medicinal substance or an ancillary human blood derivative incorporated in a medical device or active implantable medical device
· EMA/426390/2021: Guideline on registry-based studies
· Guidance for best practices for clinical trials. Geneva: World Health Organization; 2024. Licence: CC BY-NC-SA 3.0 IGO.
This list contains documents available at the time this MDCG document was published. In general, the most recent versions of standards and legal texts should be used. In accordance with Recital 5 of MDR, certain references to International Medical Device Regulatory Forum (IMDRF) guidance documents and terminology included therein have been taken into account.
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[bookmark: _Toc236912866]Definitions 
Adverse event: any untoward medical occurrence, unintended disease or injury, or any untoward clinical signs, including an abnormal laboratory finding, in subjects, users or other persons, in the context of a clinical investigation, whether or not related to the investigational medical device. [Article 2(57) MDR]

Benefit-risk determination means the analysis of all assessments of benefit and risk of possible relevance for the use of the device for the intended purpose, when used in accordance with the intended purpose given by the manufacturer. [Article 2(24) MDR]

Bias: systematic deviation of an outcome measure from its true value, leading to either an overestimation or underestimation of a treatment’s effect, or the diagnostic ability of the device. It can originate from, for example, the way patients are allocated to an intervention, the way the outcomes are measured and interpreted, and the way data are recorded and reported. [Adapted from GHTF SG5/N2R8:2007]

Clinical benefit: the positive impact of a device on the health of an individual, expressed in terms of a meaningful, measurable, patient-relevant clinical outcome(s), including outcome(s) related to diagnosis, or a positive impact on patient management or public health; [Article 2(53) MDR]
Note: clinical benefits may be either directly or indirectly measurable; for example, devices such as guidewires may assist other medical devices in achieving their intended purpose, without having a direct therapeutic or diagnostic function themselves. These indirectly measurable benefits may require surrogate endpoints. 

[bookmark: _Hlk126234879]Clinical data: information concerning safety or performance that is generated from the use of a device and is sourced from the following: 
-	clinical investigation(s) of the device concerned,
-	clinical investigation(s) or other studies reported in the scientific literature, of a device for which equivalence to the device in question can be demonstrated,
-	reports published in peer reviewed scientific literature on other clinical experience of either the device in question or a device for which equivalence to the device in question can be demonstrated,
-   clinically relevant information coming from post-market surveillance, in particular the post-market clinical follow-up.
[Article 2(48) MDR]

Clinical evaluation: a systematic and planned process to continuously generate, collect, analyse and assess the clinical data pertaining to a device in order to verify the safety and performance, including clinical benefits, of the device when used as intended by the manufacturer; [Article 2(44) MDR]

Clinical evidence: clinical data and clinical evaluation results pertaining to a device of a sufficient amount and quality to allow a qualified assessment of whether the device is safe and achieves the intended clinical benefit(s), when used as intended by the manufacturer; [Article 2(51) MDR]
Clinical investigation: systematic investigation involving one or more human subjects, undertaken to assess the safety or performance of a device. [Article 2(45) MDR]

Note: in the international standard EN ISO 14155:2020 'clinical trial' or ' clinical study' are synonymous with ' clinical investigation'. However, it should be acknowledged that the terms are not used synonymously in EU legislation, and for the purpose of this guidance, the term clinical investigation is used, in line with MDR definition (see also MDCG 2021-6 for more details). 

Clinical investigation plan: document that describes the rationale, objectives, design and methodology, monitoring, statistical considerations, organisation and conduct of the clinical investigation. [Article 2(47) MDR]

Clinical performance: the ability of a device, resulting from any direct or indirect medical effects which stem from its technical or functional characteristics, including diagnostic characteristics, to achieve its intended purpose as claimed by the manufacturer, thereby leading to a clinical benefit for patients, when used as intended by the manufacturer; [Article 2(52) MDR]

Clinical safety: freedom from unacceptable risks to a patient and/or user, when using the device according to its intended purpose and the manufacturer’s instructions for use.
Note: In exceptional cases where an instruction for use is not required, the collection, analysis and assessment of clinical data are conducted taking into account generally recognised modalities of use. 

Clinical use: use of a device in or on living human subjects.
Note: Includes use of a medical device that does not have direct patient contact.

Device lifetime: the time period defined by the manufacturer in the device documentation during which the device is expected to remain safe and effective for use / in use.

Device deficiency: any inadequacy in the identity, quality, durability, reliability, safety or performance of an investigational device, including malfunction, use errors or inadequacy in information supplied by the manufacturer; [Article 2(59) MDR]

Equivalent device: a device for which equivalence to the device under evaluation can be demonstrated, taking into account the clinical, technical and biological equivalence criteria described in MDR Annex XIV Section 3. [Derived from MDR Annex XIV, part A] 
Note: further guidance on equivalence is provided in MDCG 2020-5; these concepts related to equivalence are considered equally applicable to legacy devices (devices previously CE marked under the European Medical Devices Directive 93/42/EEC or Active Implantable Medical Devices Directive 90/385/EEC) and new devices.

Evaluator: appropriately qualified individual appointed by the manufacturer to carry out the clinical evaluation process under its responsibility.
Harmonised standard: a European standard adopted on the basis of a request made by the Commission for the application of Union harmonisation legislation [point (1)(c) of Article 2 of Regulation (EU) No 1025/2012];

Hazard: potential source of harm. [EN ISO 14971:2019/A11:2021]

Incident: any malfunction or deterioration in the characteristics or performance of a device made available on the market, including use-error due to ergonomic features, as well as any inadequacy in the information supplied by the manufacturer and any undesirable side-effect; [Article 2(64) MDR]

[bookmark: _Hlk167800110]Indication, indication for use: refers to the clinical condition that is to be diagnosed, predicted, prevented, monitored, treated, alleviated, compensated for, replaced, modified or controlled by the medical device. It should be distinguished from ‘intended purpose/intended use’, which describes the effect of a device. All devices have an intended purpose/intended use, but not all devices have an indication (e.g. medical devices with an intended purpose of cleaning, disinfection or sterilisation of devices). [MDCG 2020-6]. 

Information materials supplied by the manufacturer: for the purpose of this document, this refers to the labelling, instructions for use, promotional materials and, where applicable implant card and SSCP for the device under evaluation. [Derived from MDR Article 2(12), article 18(1) and Annex I Section 23] 

Intended purpose: the use for which a device is intended according to the data supplied by the manufacturer on the label, in the instructions for use or in promotional or sales materials or statements and as specified by the manufacturer in the clinical evaluation, including and the claims of the manufacturer; [ Article 2(12) MDR].
Note 1: MDR defines ‘intended purpose’, but not ‘intended use’. ‘Intended use’ should be considered to have the same meaning as ‘intended purpose’. [MDCG 2020-6].
Note 2: Annex I point 23.4(b) requires that the intended purpose is included in the IFU with a clear specification of, as appropriate, indications, contra-indications, the patient target group or groups, and the intended users. Therefore, the intended purpose should specify these aspects as appropriate. 

Level of clinical evidence: this terminology is used in MDR with respect to requirements for demonstration of conformity with the relevant GSPRs and overall benefit-risk. It is understood to encompass the amount and quality of evidence (i.e. its characterisation by quality, quantity, completeness and statistical validity, etc.) required to demonstrate safety, performance and the benefit-risk conclusion of a medical device. It should not be confused with the term ‘levels of evidence’ (as used in evidence-based medicine) which is used to rank study designs and is only a part of the concept ‘level of clinical evidence’.

Performance: the ability of a device to achieve its intended purpose as stated by the manufacturer. [Article 2(22) MDR]

Post-market surveillance: all activities carried out by manufacturers in cooperation with other economic operators to institute and keep up to date a systematic procedure to proactively collect and review experience gained from devices they place on the market, make available on the market or put into service for the purpose of identifying any need to immediately apply any necessary corrective or preventive actions. [Article 2(60) MDR]

Real-World Data: data relating to patient health status and/or the delivery of health care collected from a variety of sources in routine clinical practice [footnoteRef:2]. [2:  . U.S. Food and Drug Administration (FDA) CfDaRH. Use of real-world evidence to support regulatory decision-making for medical devices guidance for industry and food and drug administration staff U.S. food and drug administration (FDA), 2017. https://www.fda.gov/media/99447/download
See also IMDRF documents.] 


Real-World Evidence: clinical evidence derived from analysis of real-world data.1

Registry: an organised system that uses observational methods to collect defined clinical data under normal conditions of use relating to one or more devices to evaluate specified outcomes for a population defined by a particular disease, condition, or exposure and that serves predetermined scientific, clinical or policy purpose(s). [derived from ISO 14155]
Note 1: the term “register” and “registry” are considered synonymous for the purpose of this guidance document.
Note 2: there are several types of registries, for example patient registry, disease registry, device registry.

Risk: combination of the probability of occurrence of harm and the severity of that harm.
[ Article 2(23) MDR]

Risk management: systematic application of management policies, procedures and practices to the tasks of analysing, evaluating, controlling and monitoring risk. [EN ISO 14971:2019/A11:2021]

Scientific validity / scientifically valid: the association of a study, evaluation or other process and its results with reality and real-world outcomes.
Note: scientific validity encompasses both internal and external validity. [see Section 9]

Serious adverse event: any adverse event that led to any of the following:
a) death,
b) serious deterioration in the health of the subject, that resulted in any of the following:
1)	life-threatening illness or injury,
2)	permanent impairment of a body structure or a body function
3)	hospitalisation or prolongation of patient hospitalisation,
4)	medical or surgical intervention to prevent life-threatening illness or injury or permanent impairment to a body structure or a body function,
5) 	chronic disease,
c) foetal distress, foetal death or a congenital abnormality or birth defect.   [Article 2.58 MDR]

[bookmark: _Hlk126239436]Similar devices: devices belonging to the same generic device group. MDR defines the generic device group as a set of devices having the same or similar intended purposes or a commonality of technology allowing them to be classified in a generic manner not reflecting specific characteristics. [MDCG 2020-6]

State of the art: developed stage of current technical capability and/or accepted clinical practice in regard to products, processes and patient management, based on the relevant consolidated findings of science, technology and experience. 
Note: The state of the art embodies what is currently and generally accepted as good practice in technology and medicine. The state of the art does not necessarily imply the most technologically advanced solution. The state of the art described here is sometimes referred to as the “generally acknowledged state of the art”. [IMDRF/GRRP WG/N47]

Sufficient clinical evidence: an amount and quality of clinical evidence to demonstrate the safety and clinical benefit of the device when used as intended by the manufacturer. [See Appendix 10]


[bookmark: _Toc446499025]

[bookmark: _Toc236912867]Abbreviations

CEAR: 	Clinical Evaluation Assessment Report
CECP:		Clinical Evaluation Consultation Procedure	
CER: 		Clinical Evaluation Report
CEP:		Clinical Evaluation Plan
CDP: 		Clinical Development Plan
CIP: 		Clinical investigation Plan
CIR:		Clinical investigation Report
CMD:		Custom made device
GCP: 		Good Clinical Practice
GSPR:		General Safety and Performance Requirements
IFU: 		Instructions For Use
IMDRF: 		International Medical Device Regulatory Forum
MDR:		Medical Device Regulation
PMS: 		Post-Market Surveillance
PMCF: 		Post-Market Clinical Follow-Up
PSUR:	   	Periodic Safety Update Report
QMS:	    	Quality management system
RWD:      	Real-World Data
RWE:      	Real-World Evidence
SOTA:     	State of the Art
SSCP:	    	Summary of Safety and Clinical Performance 
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[bookmark: _Toc236912868]General principles of clinical evaluation
[bookmark: _Toc446499027][bookmark: _Toc236912869]What is clinical evaluation?
[bookmark: _Hlk164436940]Clinical evaluation is a systematic, planned and continuous process which aims to demonstrate the safety and performance of a medical device in its clinical use and the confirmation of conformity of the device with GSPRs when used as intended by the manufacturer.
Core purposes of the clinical evaluation are the proper determination of the benefit-risk profile for the intended purpose of the device under evaluation, covering all device sizes, variants, models and accessories, and demonstration of the acceptability of that benefit-risk ratio based on the SOTA in the medical fields concerned. To achieve this, the intended performance, including clinical benefits, and identified risks should be specified with regards to their nature, probability, extent, duration and frequency, as applicable. The requirements for clinical evaluation apply to all classes of medical devices.
Clinical evaluation is the responsibility of the manufacturer. The clinical evaluation documentation (see section 12.1) and its updates are elements of the technical documentation of the device under evaluation as referred to in MDR Annex II[footnoteRef:3] (except for custom-made devices, for which further details are given in Section 7.2.3)[footnoteRef:4]. [3:  Section 6.1, Annex II to MDR]  [4:  Article 61(12) of  MDR ] 

For compliance with MDR:
· [bookmark: _Ref171955812]confirmation of conformity with relevant GSPRs set out in Annex I of MDR under the normal conditions of the intended use of the device, including the evaluation of the undesirable side-effects and the acceptability of the benefit-risk-ratio, shall be based on clinical data providing sufficient clinical evidence. The manufacturer shall specify and justify the level of clinical evidence necessary to demonstrate conformity with the relevant GSPRs. That level of clinical evidence shall be appropriate in view of the characteristics of the device (such as the risk associated with the device) and its intended purpose[footnoteRef:5].  [5:  Article 61(1) of  MDR ] 

· the clinical evaluation must follow defined and methodologically sound procedures as described in:
· Article 61 of MDR;
· Annex XIV part A of MDR4.
See Section 6.3 for information on how to perform the clinical evaluation.
where demonstration of conformity with GSPRs based on clinical data is not deemed appropriate in accordance with Article 61(10) of MDR, an adequate justification for any such exception shall be given. The justification, which can be provided only for class I, IIa, IIb devices (excluding implantable devices), shall be included in the technical documentation of the device under evaluation (see Section 7.2.6). 
The following items should be aligned with each other[footnoteRef:6]:  [6:  See MDCG 2020-13 ] 

the information materials supplied by the manufacturer;
the clinical evaluation documentation[footnoteRef:7];  [7:  See section 12.1] 

the risk management file;
PMS documentation;
SSCP, where applicable.

Particularly, the following aspects should be adequately supported by sufficient clinical evidence:
the intended purpose described in the information materials supplied by the manufacturer (covering all indications and intended patient/user populations, where relevant);
confirmation of device lifetime[footnoteRef:8], where relevant; [8:  The device lifetime is the time period specified by the manufacturer in the device documentation during which the device is expected to remain safe and effective for use / in use. See MDCG 2022-21 for more information] 

the clinical performance, including clinical benefits, described in the information materials supplied by the manufacturer (including, for example, any claims[footnoteRef:9] on performance and safety); [9:  See Article 7 of MDR] 

safety of the device and measures for risk avoidance and risk mitigation described in the information materials supplied by the manufacturer (including, for example the disclosure of the residual risks, contraindications, precautions, warnings, undesirable side effects, instructions for managing foreseeable unwanted situations);
where relevant, the usability of the device for the intended users and the suitability of the information materials supplied by the manufacturer for the intended users (including, if applicable, for lay or disabled persons);
instructions for target population groups (for example vulnerable populations such as pregnant women, paediatric populations, elderly populations or immunocompromised populations). 
[bookmark: _Toc446499028][bookmark: _Toc236912870][bookmark: _Hlk145430741]When is clinical evaluation undertaken and why is it important?
Article 10(3) of MDR requires manufacturers to conduct a clinical evaluation in accordance with Article 61 and Annex XIV, including PMCF.  The clinical evaluation, including PMCF, also needs to be addressed in the manufacturer’s quality management system (QMS) as per Article 10(9)(f) of MDR. 
Clinical evaluation is conducted throughout the lifecycle of a medical device, as an ongoing process (see Section 14 regarding updating the clinical evaluation). MDR does not specify the exact timing for initiating a clinical evaluation and the timing is ultimately up to the manufacturer. It is most appropriate to start the clinical evaluation as early as possible such as during the development of a medical device in order to identify data that need to be generated for market access. Clinical evaluation is mandatory for initial CE-marking, and it must be actively updated thereafter as new information on the safety and performance of the medical device, including clinical benefits, is obtained during its use. 
This information should be fed into the risk management process according to the harmonized standard EN EN ISO 14971:2019/A11:2021 and may result in changes to the manufacturer's risk assessment, CEP, clinical development plan, IFU and PMS activities.
Clinical evaluation is necessary and important because it ensures that the confirmation of safety and performance of the device is based on sufficient clinical evidence throughout its lifetime. This ongoing process enables manufacturers to provide notified bodies and competent authorities with sufficient clinical evidence for demonstration of conformity of the device with the GSPRs throughout its lifetime (for example for CE marking, fulfilment of post-market surveillance and reporting requirements, or during surveillance procedures).

[bookmark: _Toc446499029][bookmark: _Toc236912871]Clinical evaluation undertaken during the development of a medical device
Clinical evaluation is particularly relevant during the design phase to identify all relevant aspects of the device that may require clinical data. 
Premarket research and development are guided by clinical evaluation and risk management. Typically, manufacturers carry out clinical evaluations to:
define needs regarding clinical safety and clinical performance (including requirements for demonstration of clinical benefit of the device;
in case of possible equivalence to an existing device, establish equivalence between the device and claimed equivalent devices and evaluate clinical data available for the claimed equivalent devices[footnoteRef:10];   [10:  MDCG 2020-5] 

carry out a gap analysis taking SOTA into consideration, define which data still need to be generated for the device under evaluation, and  plan the  clinical development, which includes, when necessary, clinical investigations and their study design (for additional information, see Section 10, Section 11 and Appendix A10). 
The initial clinical evaluation is important to determine if premarket clinical investigation(s) are required. The justification for the design of a clinical investigation should be based on the results of the clinical evaluation, making it an important pre-cursor to the clinical investigation during the development phase[footnoteRef:11].  [11:  ISO 14155:2020 Section 6.3] 

[bookmark: _Toc446499030][bookmark: _Toc236912872]Clinical evaluation for initial CE-marking
Clinical evaluation is required for the conformity assessment process leading to signing the declaration of conformity, the CE-marking and placing on the market of a medical device. The purpose is to:
document that there is sufficient clinical evidence to demonstrate conformity with applicable GSPRs set out in Annex I under the normal conditions of the intended use of the device (see Appendix A9); 
identify aspects that need to be addressed systematically during post-market surveillance (PMS), e.g. in PMCF activities required under MDR (see section 14). 

[bookmark: _Toc446499031][bookmark: _Toc236912873]Clinical evaluation of devices bearing a CE mark 
The clinical evaluation is a continuous process that needs to be updated throughout the device lifecycle with clinical data obtained from the implementation of the manufacturer's post-market surveillance plan, including a PMCF plan[footnoteRef:12] (see Section 14).  [12:  MDCG 2020-7] 


[bookmark: _Toc446499032][bookmark: _Ref164526404][bookmark: _Toc236912874] How is a clinical evaluation performed?
[bookmark: _Ref433562200][bookmark: _Toc446499033][bookmark: _Ref170141061]A clinical evaluation should be systematic, objective, reasoned. It should identify, appraise and analyse both favourable and unfavourable data.
Clinical evaluation is typically based on clinical data pertaining to the device under evaluation.  MDR also provides a possibility to draw on the clinical experience regarding the safety and performance of an equivalent device to establish the clinical evidence[footnoteRef:13]. Equivalence shall be demonstrated according to MDR requirements[footnoteRef:14].  [13:  Article 61(3) and Section 3, Annex XIV of MDR]  [14:  Section 3, Annex XIV to MDR. See MDCG 2020-5 for guidance on equivalence] 

MDR defines the discrete activities in performing a clinical evaluation[footnoteRef:15] (referred to as stages[footnoteRef:16] in this guidance): [15: Section 1, Part A, Annex XIV to MDR]  [16:  Please note that MDR does not mandate the use of 'Stage 0,' 'Stage 1,' etc., terminology, which is optional.] 

· Stage 0:	Taking into consideration the SOTA, establish a CEP including a clinical development plan (see Section 7 and Appendices A1, A2, A3, A10)
· Stage 1: 	Identify available clinical data relevant to the device and its intended purpose (see Section 8 and Appendices A6 and A7).
· Stage 2: 	Appraise all relevant clinical data by evaluating their suitability for establishing the safety and clinical performance of the device (see Section 9 and Appendices A7 and A8);
· Stage 3: 	Analyse all relevant clinical data in order to reach conclusions about the safety and clinical performance of the device including its clinical benefits (see Section 10 and Appendices A9) and identify any gaps in clinical evidence. In particular, conclusions are reached about:
· compliance with relevant GSPRs, including its benefit-risk profile taking into account the generally acknowledged SOTA, 
· the contents of information materials supplied by the manufacturer, 
· residual risks and uncertainties or unanswered questions (such as rare complications, long term performance, etc.), whether these are acceptable for CE-marking, and whether they are required to be addressed during PMS, through PMCF activities. 

· Stage 4: Generate if needed, through properly designed clinical investigations, any new or additional clinical data necessary to address outstanding issues identified in stage 3 (see Section 11). Such new or additional clinical data should undergo Stages 2 and 3. 

· Stage 5: Document the results of the clinical evaluation and the clinical evidence on which it is based in a clinical evaluation report (see Section 12 and Appendix A11).

Each of these stages is covered in separate sections later in this document (see Figure 1).
For initial CE marking following identification, appraisal, and analysis of existing clinical data, the manufacturer may determine that additional clinical data needs to be generated through properly designed clinical investigations (see Section 11). Once these clinical investigations are completed, the new data will then need to be appraised and analysed as per Stages 2 and 3 and documented in the CER. After CE marking and based on the conclusions of the clinical evaluation analysis stage additional clinical data may be collected through PMCF activities conducted in accordance with the manufacturer’s PMCF plan (see Section13). Based on this information, the clinical evaluation shall be updated throughout the lifecycle of the device concerned (see Section 6.2.3).
During the course of a clinical evaluation the stages are often iterative. For example, the appraisal and analysis stage may uncover new information and raise new questions, with a need to reconsider some aspects of the evaluation, refine the clinical evaluation plan, and to retrieve, appraise and analyse additional data.



 [image: ]

	[bookmark: _Ref172304485] Figure 1: Stages of a clinical evaluation and references to sections and appendices of this document.



[bookmark: _Toc236912875]Who should perform the clinical evaluation?
The clinical evaluation should be conducted by a suitably qualified evaluator or team of evaluators, each qualified for their respective task(s). 
The manufacturer should take the following aspects into consideration:
the manufacturer defines requirements for the evaluators that are in line with the nature of the device under evaluation and its clinical performance and risks in their QMS.
the manufacturer should be able to justify the choice of the evaluators through reference to their qualifications and documented experience (for example, by demonstrating this through their curriculum vitae), 
as a general principle the evaluator/team of evaluators should (collectively) possess knowledge of the following:
the device technology and its application;
diagnosis and management of the conditions which relate to the device intended purpose, knowledge of medical alternatives, treatment standards and technology (e.g. specialist clinical expertise in the relevant medical specialty);
relevant research methodology (e.g., clinical investigation design and biostatistics);
information management (e.g. scientific background or librarianship qualification; experience with relevant databases);
· regulatory requirements; and
medical writing (e.g. post-graduate experience in a relevant science or in medicine; training and experience in medical writing, systematic review and critical appraisal of clinical data).
Evaluators should have at least the following training and experience in the relevant field:
· a degree from higher education in the respective field and 5 years of documented professional experience; or
· 10 years of documented professional experience if a degree is not a prerequisite for a given task. 
There may be circumstances where the level of evaluator expertise may be less or different; this should be documented and duly justified. 


[bookmark: _Toc446499034][bookmark: _Ref164263127][bookmark: _Ref164263128][bookmark: _Ref165381637]

[bookmark: _Toc236912876]Establishing a clinical evaluation (Stage 0)
[bookmark: _Ref233792396][bookmark: _Toc236912877][bookmark: _Hlk164627924]General considerations
Manufacturers are required to establish a CEP to meet the requirements of MDR Annex XIV Section 1(a). 
It is recommended the CEP define the scope of the clinical evaluation, which may include, depending on the stage in the lifecycle of the product: 
identification and description of the device under evaluation covering all sizes, variants, model, accessories and configurations (see Appendix A2 for more information on the description content);
description of the SOTA (see Appendix A1). Note that the SOTA description may be documented in the CER or in a dedicated document.
whether the manufacturer intends to claim equivalence to another device. Demonstration of equivalence is documented in the CEP, in the CER or in a dedicated document (see MDCG 2020-5 for more information on equivalence).If equivalence is claimed, the manufacturer evaluate this equivalence and the level of access to the data regarding the clinical, technical and biological characteristics to be considered for the demonstration of equivalence (see Appendix II of MDCG 2023-7[footnoteRef:17] for more information on the hierarchy of level of access to this data).  [17:  While MDCG 2023-7 is specific to class III and implantable devices, the general principles may be applied to all devices] 

The CEP shall include at least the information listed in Annex XIV, part A, par 1(a) of MDR. Mandatory information together with some clarifying explanations are as follows:
a. an identification of the GSPRs that require support from relevant clinical data[footnoteRef:18]. According to art. 61(1) of MDR, confirmation of conformity with relevant general safety and performance requirements set out in Annex I under the normal conditions of the intended use of the device shall be based on clinical data providing sufficient clinical evidence. Relevant GSPRs requiring clinical data shall be identified case by case by the manufacturer for the device under evaluation.  [18:  See section 7.1.6 for devices falling under art. 61(10)] 

See appendix A9 for information on GSPRs potentially requiring clinical data.
b. a specification of the intended purpose of the device (see Appendix A2 for more information on the intended purpose content).
c. a clear specification of intended target groups with clear indications and contra-indications, where applicable. 
d. a detailed description of intended clinical benefits to patients with relevant and specified clinical outcome parameters, including indirect benefits. Appendix A9 provides more information on clinical benefit and on the quantification of benefits and determination of relevant outcome parameters. Please note that, at this stage, only parameters should be identified without quantification.
e. a specification of methods to be used for examination of qualitative and quantitative aspects of clinical safety with clear reference to the determination of residual risks and side-effects. Qualitative aspects of clinical safety are those assessed on a non-numerical basis, such as the nature of adverse events. Quantitative aspects of clinical safety are those involving the measurement and analysis of numerical data, such as the incidence rates of adverse events. The methods that are intended to be used to assess these aspects have to be clearly specified in the CEP. Such methods are those described later on in this guidance and may include: 
· identification of clinical safety parameters based on:
- the residual risks and potential undesirable side effects identified during the risk management process of the device under evaluation.
- the SOTA (see A1). Note that from the SOTA both parameters and their quantification can be derived to be used as reference in the analysis stage.
· identification (see Section 8 and Ax), appraisal (see Section 9), and analysis (see Section 10) of clinical safety data for the device under evaluation or the equivalent device. 

f. an indicative list and specification of parameters to be used to determine, based on the SOTA in medicine, the acceptability of the benefit-risk ratio for the various indications and for the intended purpose of the device; MDR requires to create a list of parameters, which may be qualitative or quantitative and that serve as basis for evaluating the aspects, described in Appendix A9 relevant for the balance between the benefits and risks of the device taking into consideration the SOTA (for example, a mortality reduction of a certain percentage to demonstrate a positive impact on clinical outcome). Where quantitative parameters are identified, their acceptance criteria based on the state of art should also be specified. The indicative list may need to be refined during the device lifecycle to adjust for changes in the SOTA in medicine.
g. an indication of how benefit-risk issues relating to specific components, such as use of pharmaceutical products, non- viable animal tissues or human tissues, are to be addressed. 
h. a clinical development plan (CDP). The CDP shall indicate the progression from exploratory investigations, such as first-in-man studies, feasibility and pilot studies, to confirmatory investigations, such as pivotal clinical investigations, with an indication of milestones and a description of potential acceptance criteria. In some cases, for example for legacy devices, it may be acceptable for CDP to be limited to PMCF activities, if duly justified.
i. reference to the PMCF plan with an indication of milestones and a description of potential acceptance criteria contained in the PMCF plan.
 
Planning of clinical evaluation stages 1-3 – the methods to be used for identification, appraisal and analysis of available clinical data as described in Sections 8, 9 and 10 - should also be specified in the CEP or in dedicated documents (see Section 12.1). 
Moreover, as stated in MDR Article 61(1), the manufacturer must specify and justify the level of clinical evidence necessary to demonstrate conformity with the relevant GSPRs. This specification and justification should be included in the CEP (please see Appendix A10 for guidance on how to specify and justify the level of clinical evidence necessary). Once specified and justified, this can act as the minimum level to which the analysis (see Section 10) should compare and enables the manufacturer to determine whether the analysed clinical data provides sufficient clinical evidence in line with Article 61(1). 
See Appendix A3 for CEP typical content.

[bookmark: _Toc236912878][bookmark: _Hlk145431572]Specific considerations for the clinical evaluation of certain device categories
[bookmark: _Toc158730992][bookmark: _Toc236912879] Implantable and class III devices (application of art. 61 (4)-(6))
Article 61(4) of MDR requires clinical investigations to be performed for implantable and class III devices. There are however four exemptions from this requirement as outlined in bullets 1-3 of paragraph (4) and in paragraphs (5), (6)(a) and (6)(b) respectively. For these cases there are circumstances under which it may be appropriate to use data coming from sources other than clinical investigations carried out on the device under evaluation.  Clarifications on these matters are provided by MDCG  2023-7, MDCG 2020-5 and MDCG 2020-6. 
In the case where a clinical investigation is determined to be mandatory, i.e., where none of the above-mentioned exemption applies, in order to obtain the needed clinical data to support the clinical evidence for a claimed indication MDR does not specify the number or extent of the clinical investigation(s) required. However, as a minimum, mandatory clinical investigation(s) should be understood to mean a pivotal clinical investigation(s) generating pivotal data (see Section 11.1). As such, exploratory investigations such as feasibility or first in man studies are not normally sufficient to meet the requirement for a mandatory clinical investigation.

[bookmark: _Toc151129063][bookmark: _Toc151129338][bookmark: _Toc151129960][bookmark: _Toc155681006][bookmark: _Toc158730993][bookmark: _Toc158731003][bookmark: _Toc236912880]Annex XVI products
MDR provides that the clinical evaluation of products without an intended medical purpose are to be based on relevant clinical data concerning performance and safety. Such data are to include information from PMS, PMCF, and, where applicable, specific clinical investigations. The general principles proposed by this guidance document are relevant for the clinical evaluation of Annex XVI products provided that the requirement to demonstrate the clinical benefit is understood as a requirement to demonstrate the performance of these products in accordance with Article 61(9). Following with the principles established in preamble (11) of Commission Implementing Regulation (EU) 2022/2346, the document MDCG 2023-6 “Guidance on demonstration of equivalence for Annex XVI products - A guide for manufacturers and notified bodies” clarifies how to demonstrate equivalence for Annex XVI products. 

[bookmark: _Toc158731004][bookmark: _Ref163489758][bookmark: _Toc236912881]Custom made devices
As for any other medical device manufacturer, custom made devices’ manufacturers shall establish, document, implement, maintain, keep up to date and continuously improve a quality management system (QMS) that shall ensure compliance with  MDR in the most effective manner that is proportionate to the risk class and the type of device[footnoteRef:19]. The QMS must address all elements described in Article 10(9) of MDR, including clinical evaluation in accordance with Article 61 and Annex XIV, including PMCF. Therefore, Article 61(12), stating that the clinical evaluation report shall be part of the technical documentation referred to in Annex II except for custom-made devices, should not be interpreted as an exemption from performing clinical evaluation for CMDs. This paragraph only states that Annex II technical documentation does not need to be provided for CMDs[footnoteRef:20].  CMD manufacturers should apply these obligations to devices with the same intended purpose, materials used, process utilised, same principal design etc. and not to each individual CMD. For more information refer to MDCG 2021-3. [19:  MDCG 2021-3, Q8]  [20:  Article 10 (4)-(5) of MDR] 


[bookmark: _Toc155681018][bookmark: _Toc158731006][bookmark: _Toc236912882]Legacy devices
For specific aspects pertaining to clinical evaluation of legacy devices see MDCG 2020-6[footnoteRef:21]. [21:  Please note that this is valid until the end of the transition period as per MDR art. 120] 

[bookmark: _Toc236912883]Medical device software
For specific aspects pertaining to clinical evaluation of medical device software see MDCG 2020-1.
[bookmark: _Ref164526539][bookmark: _Toc236912884]Devices for which demonstration of conformity based on clinical data is not deemed appropriate
Where demonstration of conformity with GSPRs based on clinical data is not deemed appropriate, an adequate justification for any such exception must be given by the manufacturer in accordance with Article 61(10) of MDR in the CEP, which is part of the technical documentation referred to in Annex II of MDR. The justification must be based on the results of the manufacturer’s risk management and on consideration of the specifics of the interaction between the device and the human body, the intended clinical performance and the claims of the manufacturer. Article 61(10) is not applicable to class III or implantable devices. 
For devices applying Article 61(10) of MDR, their CER should include at least the following information: 
· a description of the SOTA (see Appendix A1), if not in the CEP or in a standalone document,
· a literature review of the device under evaluation,
· a summary of relevant non-clinical data, including results of non-clinical testing methods, performance evaluation, bench testing, and pre-clinical evaluation,
· due substantiation of the adequacy of demonstration of conformity with the GSPRs based on the results of non-clinical testing methods alone, including performance evaluation, bench testing and preclinical evaluation, 
· a plan for the evaluation of clinically relevant information coming from PMS and PMCF, if deemed appropriate.

Based on the above documentation, the notified body, when required by the conformity assessment procedure, will evaluate the acceptability of the justification provided in the CEP.
An example of a device that could potentially apply MDR Article 61(10) may be a device intended to sterilise other invasive medical devices prior to their use. For certain sterilisers, the performance may depend on reaching and maintaining specified values for process parameters; these could potentially be verified through non-clinical testing alone. Another example could include medical refrigerators that are intended for storing tissues and disinfectant solutions. 
[bookmark: _Toc236912885]Devices for unmet medical needs
Like all medical devices, devices for unmet medical needs must fully comply with the GSPR to be CE-marked. Many of these devices may be orphan devices and/or breakthrough innovative devices. 
Orphan medical devices
Guidance on orphan medical devices is provided in MDCG 2024-10 Clinical evaluation of orphan medical devices.
Breakthrough innovative devices for unmet medical needs
Guidance on breakthrough medical devices is provided in MDCG 2025-9 Clinical evaluation of breakthrough medical devices. 

[bookmark: _Toc236912886]Consultation by the manufacturer of an expert panel under Article 61(2)
The expert panels for medical devices designated by the Commission Implementing Decision (EU) 2019/1396 may provide scientific advice to manufacturers of certain high-risk medical devices on their intended clinical development strategies and proposals for clinical investigations. According to Article 61(2) of MDR, the devices in scope of the expert panels’ advice are class III devices and class IIb active devices intended to administer and/or remove a medicinal product from the human body (see MDR Section 6.4 of Annex VIII (Rule 12) for the latter). It is for the applicant to determine the type and risk class of their device before submitting the request to the expert panels. The Secretariat for the expert panels for medical devices is managed by the European Medicines Agency.  Note that per article 61(2), the manufacturer shall give due consideration to the views expressed by the expert panel, and such consideration shall be documented in the clinical evaluation report.


[bookmark: _Toc446499035][bookmark: _Ref164155827][bookmark: _Ref164263102][bookmark: _Ref165303089][bookmark: _Ref166607147][bookmark: _Ref170135872][bookmark: _Ref170135907][bookmark: _Ref170994888]

[bookmark: _Toc236912887]Identification of clinical data (Stage 1)
The goal of this stage is to identify available clinical data that are relevant to the device under evaluation, for the purpose of clinical evaluation. Relevant data that are identified in this stage will undergo appraisal in line with Stage 2 (Section 9). For specifics relating to MDSW, see Appendix A4.

[bookmark: _Ref164261395][bookmark: _Ref164356469][bookmark: _Toc236912888][bookmark: _Hlk158301978]Clinical data – Article 2(48) in MDR
[bookmark: _Hlk201755655]As defined in MDR Article 2(48), data can and must be considered as clinical data if the data concerns the safety or performance of the device, are generated from the use of the device or equivalent device and are sourced from one or more of the four sources specified in the four indents stated in MDR Article 2(48). 
Further guidance on the interpretation of Article 2(48) is given below.  

[bookmark: _Ref164180578][bookmark: _Toc236912889]Source of data - clinical investigations
Clinical investigations[footnoteRef:22] are defined in MDR Article 2(45) and include those pursuant to MDR Article 62, 74 and 82, as well as clinical investigations conducted under the medical device directives[footnoteRef:23], and clinical investigations conducted outside the European Union if they meet the definition of Article 2(45) (See Section 9.3.1.1 for more information on Clinical investigations based outside of the EU). Guidance on the conduct of clinical investigations is available in other MDCG documents[footnoteRef:24] as well as ISO 14155.   [22:  Note the specifics of indents one, two, and four of Article 2(48), respectively: Data sourced from clinical investigations of the device under evaluation fall under the first and data sourced from clinical investigations of an equivalent device fall under the second indent of Article 2(48). Clinical investigations that are conducted or identified as a part of the PMS and PMCF, qualify as sources of clinical data by way of the fourth indent of the clinical data definition in Article 2(48). ]  [23:  Directive 93/42/EEC and Directive 90/385/EEC]  [24:  Available via: https://health.ec.europa.eu/medical-devices-sector/new-regulations/guidance-mdcg-endorsed-documents-and-other-guidance_en ] 

There is no requirement for publication of clinical investigations to be considered as source of clinical data. For more guidance on clinical investigations, see MDCG 2021-6.
Note that retrospective studies do not fall under the definition of clinical investigations[footnoteRef:25], but may be considered as sources of clinical data if they fall under any of the other indents of Article 2(48) (described below).  [25:  See MDCG 2021-6 Rev.1] 


[bookmark: _Toc236912890][bookmark: _Hlk201830100]Source of data - studies other than clinical investigations
Studies other than clinical investigations are clinical studies within medical research involving human subjects that have clear research objectives and endpoints but fall outside the Article 2(45) definition of clinical investigation[footnoteRef:26].  [26:  See MDCG 2021-6 Rev.1] 

Note that for the clinical evaluation of non-CE-marked devices, data from studies other than clinical investigations of the device under evaluation fall under the definition of clinical data only if published in peer-reviewed scientific literature[footnoteRef:27], or of the equivalent device, only if published in scientific literature[footnoteRef:28].  [27:  Indent three Article 2(48) MDR]  [28:  Indent two Article 2(48) MDR] 

Note that for the clinical evaluation of CE-marked devices data from studies other than clinical investigations of the device under evaluation and/or an equivalent device fall under the definition of clinical data without requirements of publication[footnoteRef:29]. [29:  Indent four Article 2(48) MDR] 


Examples of “other studies” include (list not exhaustive):  
· a retrospective study using data generated from the use of a device, 
· a study using real-world data collected from a registry (see section 8.2 for more information on real-world data),
· a study where a device is used but the scope of the study is not to assess the safety or performance of the device(s)[footnoteRef:30]:  [30:  Any device which is used for medical purposes as per Article 2(1) needs to comply with MDR. If conducted with a CE-marked device this would fall under indent four and would not need to be published.] 

· a clinical trial of a medicinal product that involves determining blood pressure or oxygen saturation that will require the use of a device, or 
· a study with primary focus on stent/stent delivery systems in which the guidewire is used in the PTCA/PTA[footnoteRef:31] procedure The study’s primary focus is on the stent with relevant safety and performance data gathered indirectly for the guidewire. [31:  PTCA is short for Percutaneous Transluminal Coronary Angioplasty), PTA is short for Percutaneous Transluminal Angioplasty] 


[bookmark: _Toc236912891][bookmark: _Ref164180629]Source of data - reports on other clinical experience 
[bookmark: _Hlk201830171]Data sourced from reports on other clinical experience of the device under evaluation and/or equivalent device falls under indent three of Article 2(48). Reports on other clinical experience refer to data generated through routine clinical use of the device under evaluation or of an equivalent device, but not within the context of clinical investigations and other studies[footnoteRef:32]. [32:  For an equivalent device, other studies fall under indent two.] 

Note that, for the clinical evaluation of a non-CE marked device, reports on other clinical experience fall under the definition of clinical data only if published in peer-reviewed scientific literature[footnoteRef:33]. The requirement for publication in peer-reviewed scientific literature does not apply to information sourced from PMS and PMCF, activities of a CE-marked device[footnoteRef:34],. [33:  Indent three Article 2(48) MDR]  [34:  Indent four Article 2(48) MDR] 


Examples of reports on other clinical experience that may qualify as clinical data include (list not exhaustive):
· reports presenting data from high quality surveys[footnoteRef:35] regarding the use of a non-CE-marked device in other jurisdictions where the device is marketed (with the same intended purpose and use) [35:  Planning, designing and implementing high-quality (Level 4) post-market clinical follow-up surveys. Journal of Medical Device Regulation, 2023, 20(4), 31–44] 

· reports on real-world data (RWD) generated using a device in other jurisdictions outside of the EU, such as analysis of data that has been extracted from vigilance databases/registries and data collected from hospital information systems (see section 8.2).
 
[bookmark: _Ref233793815][bookmark: _Toc236912892][bookmark: _Ref164071257][bookmark: _Ref165299447][bookmark: _Ref165303170]Source of data - Clinically relevant information coming from the PMS system, in particular the PMCF
Clinically relevant information collected through PMS and PMCF, falls under indent four of MDR Article 2(48). 
Note that there is no requirement for clinical data collected or generated from PMS and PMCF, to be published. Therefore, data that do not fit the definition of clinical data as per indent two and three due their unpublished nature may qualify as clinical data through indent four if generated as a part of the PMS of a CE-marked device. 
PMS data and PMCF data may include clinical data of equivalent and similar devices.
The collection of data through PMS and PMCF, is an MDR requirement (Articles 83-86) and it refers to data collected for devices placed on the market[footnoteRef:36] or put into service[footnoteRef:37] in accordance with MDR[footnoteRef:38]. For non-CE marked devices approved in other jurisdictions, data would need to fall under any of indents 1-3 in Article 2(48) to be considered as clinical data. Examples of what constitutes “clinically relevant information” from PMS and PMCF are described in MDR Annex III section 1(a), and in MDR Annex XIV Part B 6.1-6.2, respectively[footnoteRef:39].  [36:  Article 2(28) MDR]  [37:  Article 2(29) MDR]  [38:  Note that this includes data for CE-marked devices within EEA and countries that have a mutual recognition agreement for the application regarding MDR.]  [39:  Guidance on the expectations on the PMS can be found in MDCG 2025-10 Guidance on post-market surveillance of medical devices and in vitro diagnostic medical devices and in MDCG 2022-21 Guidance on PSUR. PSUR is mandatory for class IIa, IIb and III devices, whereas manufacturers of class I devices do not have to prepare a PSUR; instead, they should prepare a Post-Market Surveillance Report (PMSR) . MDCG 2022-21, although not covering PMSR, may provide useful suggestions on how information can be presented. Guidance on PMCF can be found in MDCG 2020-7 and 2020-8.] 

Examples of clinically relevant information from PMCF are (list not exhaustive):
· data from PMCF activities, such as PMCF investigations and other clinical studies (see section 13.
· RWD from clinical experience such as data from registries[footnoteRef:40] generated post-market (see section 9.3.1.4);  [40:  See IMDRF/Registry WG/N46 FINAL:2018 Tools for Assessing the Usability of Registries in Support of Regulatory Decision-Making for guidance on e.g., key processes and features to be considered in assessing the usability of registry data for regulatory purposes] 

· Data from high quality surveys for users and/or patients. 
· screening of scientific literature; and
· data from off-label use or misuse (see below) [footnoteRef:41]. [41:  Required as part of the PMCF plan by XIV Part B 6.1.(e)] 


MDR requires that possible systematic misuse or off-label use of the device are identified through PMCF activities with a view to verifying that the intended purpose is correct. This information may prompt the manufacturer to evaluate whether corrective actions are needed to reduce or eliminate the occurrence of this misuse, or it may prompt the manufacturer to consider whether expansion of the intended purpose to include this currently off-label use may be appropriate. Note that PMCF data from off-label use is not sufficient to support the justification of extending the intended purpose to incorporate this new use or indication, and additional non-clinical and clinical data, such as additional pre-clinical testing and clinical investigation(s) conducted in line with MDR Article 74(2), would be needed. However, in the case of legacy orphan devices, as described in MDCG 2024-10, it might be acceptable to consider clinical data from off-label use when considering revision or expansion of a device’s intended purpose to include this use/indication.

[bookmark: _Toc236912893]Real-World Data 
Real-World Data (RWD) is typically observational in nature and relates to the ‘actual use’ of the device in the post-market setting (i.e., how users, healthcare professionals, and/or patients use the device in reality) during the routine use of the device in clinical practice. Real-world evidence (RWE) is evidence derived from the evaluation of RWD[footnoteRef:42], [footnoteRef:43].  [42:  RWD are data that describe patient characteristics (including treatment utilisation and outcomes) in routine clinical practice. RWE is evidence derived from the analysis of RWD. RWE Reflection paper - final version for publication]  [43:  Uses of real-world evidence in a regulatory context (IMDRF meeting 2023) ] 

RWD is distinct from data collected through clinical investigations. Clinical investigations, by their design, generally collect data through more controlled, structured, and systematic methods compared with RWD. Often the study population in a clinical investigation reflects a narrow sample of the overall population that would receive/use the device in routine clinical practice. Some examples of RWD include (list not exhaustive): 
· data derived from hospital information systems (HIS) such as electronic health records (EHRs)[footnoteRef:44],  [44:  REGULATION (EU) 2025/327: 
Preamble 7) “In health systems, personal electronic health data are usually gathered in electronic health records, which typically contain a natural person’s medical history, diagnoses and treatment, medications, allergies and vaccinations, as well as radiology images, laboratory results and other medical data, spread between different actors in the health system, such as general practitioners, hospitals, pharmacies or care services”. 
Article 2 (j) ‘electronic health record’ or ‘EHR’ means a collection of electronic health data related to a natural person and collected in the health system, processed for the purpose of the provision of healthcare. ] 

· data from registries (e.g. from device, patient or disease registries), 
· device generated data (e.g., implantable devices, physiological monitoring devices), 
· data from clinically annotated biobanks[footnoteRef:45], and [45:  Note the importance of extensive and consistent annotations of samples; an overview of best practices is found in Sanderson-November M, Silver S, Hooker V, Schmelz M. Biorepository best practices for research and clinical investigations. Contemp Clin Trials. 2022 May;116:106572. doi:10.1016/j.cct.2021.106572. Epub 2021 Sep 25. PMID: 34583056; PMCID: PMC9275522.] 

· data gathered from other sources that can inform on health status, such as data from digital health technologies.

[bookmark: _Toc446499036][bookmark: _Ref168408918][bookmark: _Toc236912894]Clinical data generated and held by the manufacturer
[bookmark: _Hlk141803358][bookmark: _Hlk141803172]Available clinical data generated and held by the manufacturer needs to be identified and: 
· made available to the evaluators (including external experts when applicable),
· all identified data sets should be documented, meaning adequately summarised to the extent that it can be critically reviewed by others, appraised, analysed, and referenced in the clinical evaluation report; 
· information regarding to which version of the product/ model/ size/ settings that data pertain should be included.

[bookmark: _Ref168408935][bookmark: _Toc236912895][bookmark: _Toc446499037]Clinical data not held by the manufacturer 
The manufacturer needs to identify publicly available clinical data in the literature that are needed for the clinical evaluation through planned and documented searches. Comprehensive searches are recommended, in particular for high-risk devices. A comprehensive search can be understood as a search that is not restricted to English language; where at least two electronic databases had been searched (such as MEDLINE or EMBASE); and at least one of the following search methods has been used to identify non-peer reviewed publications: searches for (i) conference abstracts, (ii) theses, (iii) registers; and (iv) contacts with experts in the field. The purpose of thorough and comprehensive literature searches is to avoid missing key studies and to minimize bias since a systematic review based only on published (or easily accessible) studies may have an exaggerated effect size.  Examples of sources of data can be found in Appendix A5. 
The following aspects should be considered for identification of data not held by the manufacturer (for more details, see Appendix A6): 
· Searches should be: 
· carried out based on a search protocol(s) that documents the planning of the search before execution), and
· documented to such degree that methods can be assessed critically, the results verified, and the search reproduced if necessary. 
· The search protocol should: 
· clearly state the purpose of the search (e.g., device under evaluation, equivalent device, similar device); and
· contain clear inclusion and exclusion criteria. 
· The search report should:
· appropriately reflect results from search(es); and
· include information on any deviations from the search protocol.
· The search strategy should: 
· be thorough and objective, i.e. should identify available relevant favourable and unfavourable data; and
· address all device sizes, variants, models and accessories and the same intended purpose.
Where a publication has been identified as relevant for inclusion, appropriate efforts should be made to access full-text publication. Where a full-text copy is not retrieved, justification should be provided, with due consideration to the overall identified clinical data available. 
The literature search protocol, the literature search report, full list of retrieved and excluded articles (with reasons for exclusion) and full text copies of relevant available documents become part of the clinical evaluation documentation and, in turn, the technical documentation for the medical device, see section 12.1 for further guidance on the structure on the clinical evaluation documentation. 

[bookmark: _Toc236912896]Data outside the definition of Article 2(48)
Data falling outside the definition of clinical data in Article 2(48) are not considered as clinical data for clinical evaluation purposes. Such data are often generated and analysed as part of the preclinical evaluation. Such data can be valuable for product development, including risk management activities or as support to clinical evaluation findings. It is not, however, sufficient to use only such data for conformity assessment with those GSPRs that the manufacturer has identified as requiring clinical data[footnoteRef:46]. [46:  Exception described in Section 7 for devices falling under Article 61(10)] 


Examples of data outside the definition of Article 2(48) include (list not exhaustive):
· data generated from non-clinical testing methods, for example, ex vivo studies and cadaveric studies, computer modelling and simulated use testing, including software-based models, 3D printed models, and other physical models (list not exhaustive);
· data from similar (non-equivalent) devices for a non-CE-marked device; 
· data / patient information collected to train MDSW (see Appendix A4, e.g., CT-scan images collected to train diagnostic MDSW; and
· other studies and reports of other clinical experience for a non-CE-marked device that have not been published in scientific literature.


[bookmark: _Toc446499038][bookmark: _Toc236912897][bookmark: _Ref164155836][bookmark: _Ref164263146][bookmark: _Ref165303100]Appraisal of relevant clinical data (Stage 2) 
[bookmark: _Toc446499039][bookmark: _Ref233794092][bookmark: _Toc236912898]General considerations
Appraisal involves the assessment of the clinical data identified in Stage 1 to determine the suitability of the data to demonstrate the safety and performance of the device. 
Appraisal enables the manufacturer to understand the strengths and limitations of each data set.

[bookmark: _Toc446499040][bookmark: _Ref170995518][bookmark: _Ref233794028][bookmark: _Ref233794076][bookmark: _Toc236912899] Appraisal plan
To ensure systematic, rigorous, and unbiased appraisal of the data, the evaluators should set up an appraisal plan that describes the procedure and the criteria to be used for the appraisal.
The appraisal plan should be designed to be executed in line with relevant best practice guidance on critical appraisal, such as utilising validated critical appraisal tools that are appropriate to the data being appraised. In some cases, multiple tools and techniques may be needed to adequately appraise all the different types of quantitative and qualitative data identified in Stage 1.
When reviewing literature, there are many established, internationally recognised recommendations, tools, and resources on critical appraisal methodology, which can be referred to. Taking into account the nature, intended purpose and risks associated with the device in question, it may be appropriate to incorporate such resources into the appraisal plan. Examples of such resources include (non-exhaustive):
· Cochrane Methods Network and Cochrane Prognosis Methods Group tools
· GRADE (Grading of Recommendations, Assessment, Development, and Evaluations)
· IMDRF Clinical evaluation resources, such as IMDRF WG/N56FINAL:2019 (International Medical Device Regulators Forum)
· JBI Manual for Evidence Synthesis (Joanna Briggs Institute)
· EQUATOR network guidelines (Enhancing the quality and transparency of health research)
· AMSTAR (Assessing the Methodological Quality of Systematics Reviews)
· NOS (Newcastle-Ottawa Scale)
· CASP (Critical Appraisal Skills Programmes) checklists
Detailed overviews of commonly used appraisal and methodological quality assessment tools are available from academic sources[footnoteRef:47],[footnoteRef:48].  [47:  Zeng X, Zhang Y, Kwong JS, Zhang C, Li S, Sun F, Niu Y, Du L. The methodological quality assessment tools for preclinical and clinical studies, systematic review and meta-analysis, and clinical practice guideline: a systematic review. J Evid Based Med. 2015 Feb;8(1):2-10. doi: 10.1111/jebm.12141. PMID: 25594108.]  [48:  Ma LL, Wang YY, Yang ZH, Huang D, Weng H, Zeng XT. Methodological quality (risk of bias) assessment tools for primary and secondary medical studies: what are they and which is better? Mil Med Res. 2020 Feb 29;7(1):7. doi: 10.1186/s40779-020-00238-8. PMID: 32111253; PMCID: PMC7049186. ] 

The appraisal plan typically includes:
· criteria for determining the scientific validity (including internal and external validity) of each data set
· criteria for determining the relevance to the clinical evaluation (relevance to the device and to the different aspects of its intended purpose) of each data set
· criteria for weighting the contribution of each data set to the overall clinical evaluation. 
Each of these elements are discussed in detail in section 9.3 of this guidance.

The appraisal should be thorough and objective, i.e. it should identify and attribute adequate weighting to both favourable and unfavourable contents of each document. 
The criteria adopted for the appraisal should reflect the nature, history and intended use of the device. They should be documented and justified on the basis of the SOTA, applying accepted scientific and technical standards. 
The appraisal plan should be documented in the clinical evaluation plan, or it may be a standalone document which is referenced in the other clinical evaluation documents.

[bookmark: _Toc446499041][bookmark: _Ref233793990][bookmark: _Toc236912900]Conduct of the appraisal
To conduct the appraisal, the evaluators should:
· follow the pre-defined appraisal plan and apply its criteria consistently throughout the appraisal.
· base their appraisal on the full text of publications and of other documents (not abstracts or summaries), in order to review all the contents, the methodology employed, the reporting of results, the validity of conclusions drawn from the investigation or report, and evaluate any limitations and potential sources of error in the data. 
· document the appraisal in the clinical evaluation report (or a referenced appraisal report) to the extent that it can be critically reviewed by others.
[bookmark: _Ref171518528]As discussed in section 9.3.2, when conducting the appraisal, it is important to consider the scientific validity of each report/publication. This encompasses both ‘internal validity’ and ‘external validity’. Internal validity examines whether the study design, conduct, analysis and conclusions adequately answer the research questions with accuracy and minimal bias 54. External validity examines whether internally valid findings produced from a dataset can be generalized to other populations, other settings and “real world” clinical practice [footnoteRef:49],[footnoteRef:50]. For example, an individual study may be well designed with high internal validity, but the study population may be limited to a small subset of the overall intended patient population, which may limit its external validity and limit the ability to generalise its findings. Internal and external validity may be interrelated, such as a needing a sufficiently large sample size to both minimize random errors and ensure generalisability.  [49:  European Commission, Directorate-General for Research and Innovation, Group of Chief Scientific Advisors, Scientific advice to European policy in a complex world, Publications Office, 2019, https://data.europa.eu/doi/10.2777/80320.]  [50:  Cochrane Handbook for Systematic Reviews of Interventions] 

As discussed in section 9.3.2, the appropriateness and relevance of each study’s research questions to the issues that need to be addressed by the clinical evaluation (as discussed in Section 7) should then be considered. 
As discussed in section 9.3.3, an appropriate weighting should then be applied to each data set.

It should be noted that for clinical data created and held by a manufacturer, the manufacturer will have access to a greater amount of information than for clinical data sourced from literature. For clinical data held by a manufacturer, the manufacturer should appraise the scientific validity, relevance and weighting of each data set based on the totality of information available to them and not just on any published information.

[bookmark: _Toc446499042][bookmark: _Toc236912901]Assessment of scientific validity of clinical data
Assessing the scientific validity of each data set will help the evaluator to determine the likelihood that:
· reported device performance outcomes and effects are reliable for clinical evaluation purposes
· device safety has been adequately assessed and reported
· the data source is appropriate for clinical evaluation purposes.
Low quality data sources may produce data with inaccuracies, which risk misinterpretation and may lead to erroneous findings and conclusions. However, these clinical data (e.g., data from individual case reports, data sourced from abstracts only, etc.) may play a non-pivotal, supportive role in the analysis for purposes such as:
· identifying new or emergent hazards or safety issues associated with the device,
· justifying the validity of surrogate endpoints (if surrogate endpoints are used), 
· providing input for the planning of generation of additional clinical data.
The critical appraisal tools and resources discussed in Section 9.2 include detailed guidance on appraising the scientific validity of data from clinical research, and evaluators are encouraged to avail of these resources as appropriate. Examples of aspects that should be taken into consideration for appraising different sources of clinical data are detailed below. Many of the aspects described are relevant to multiple clinical data types and should be considered regardless of the clinical data source. For example, many aspects described under “Data from clinical investigations” are relevant for “Clinical studies reported in scientific literature” and vice versa.
For examples of studies that lack scientific validity for demonstration of adequate clinical performance and/or clinical safety, see Appendix A7.

1.1.1.1. [bookmark: _Ref164531769][bookmark: _Toc236912902]Data sourced from clinical investigations 
In addition to established legal requirements, clinical investigations, as described in section 8.1.1, should comply with Good Clinical Practice (GCP) guidance, such as ISO 14155 or equivalent standards which are/were published at the time of study initiation. Failure to comply with GCP guidance may be an indicator of poor study quality and the study findings may not be valid.
As per art. 61(3) of MDR, it shall be taken duly into consideration whether the clinical investigation has been performed under Articles 62 to 80 of MDR, any acts adopted pursuant to Article 81, and Annex XV. For clinical investigations not performed under these articles or corresponding articles under the Directives, for example clinical investigations conducted outside EU or under Article 82 of MDR, a gap analysis should be performed as part of the appraisal to assess the degree to which the clinical investigation is concordant with the principles laid out in Articles 62 to 80 of MDR and relevant international standards. If gaps exist that may compromise the validity of the clinical investigation, then further studies in keeping with these principles may be needed.
The following should be considered when assessing the scientific validity of clinical investigations:
· Study type and design
The design of a clinical investigation is dependent on a number of factors such as the nature of the device under investigation, the stage of development of the device, the risks associated with the device, the mechanism of action of the device, the procedures associated with the device and the current standard of care for the condition in question. The random assignment of participants to one or more interventions in a controlled clinical investigation produces the highest quality of evidence. 
The appropriateness of the study design to provide evidence of sufficient quality should be assessed. Please see Sections 11 and 13 for further details on the evidence which can be provided by pilot, pivotal or PMCF clinical investigations. 

In relation to study conduct and monitoring, the methods used by the clinical investigation to limit the effect of bias (see ‘Limitations’ section) and confounding, and the reliability and effectiveness of these methods, should be assessed if available. Methods employed may include:
· randomisation
· blinding of participants, investigators, persons responsible for evaluating the outcome and/or persons responsible for analysing the results to the device, interventions, assessments or results in the clinical investigation
· the use of placebos, placebo procedures or other comparators as controls in the clinical investigation
· the use of stratification, minimisation or other techniques for preventing a baseline imbalance of prognostic factors
· the handling of medication or concomitant treatments in the study
· adequate of adverse event and device deficiency reporting. The ability of the clinical investigation to sufficiently detect safety signals should be assessed. All clinical investigations should have a monitoring plan that takes into account the characteristics of the clinical investigation, including objective(s) and methodology, and the degree of deviation of the intervention from normal clinical practice. Risk-based monitoring should be carried out on the basis of the risk assessment in the clinical investigation plan. Clinical investigations with higher levels of risk to participants should have a data safety and monitoring committee reviewing data as it emerges.

The consistency of the study conduct and analysis with the pre-specified design, hypothesis, and analysis plan should also be assessed.

· Limitations
The study should be assessed for the presence of bias. Bias comes in many forms (e.g., sampling bias, selection bias, response bias, observer bias) and a number of tools exist for assessing bias in a study. One method[footnoteRef:51] involves assessing if there is a low, medium or high risk of bias across domains such as: [51:  Cochrane Risk of Bias tool (RoB 2)] 

· the randomisation methods employed, if applicable
· deviations from intended interventions
· missing outcome data
· measurement of outcomes
· selection of the reported result.
Other limitations of the study such as confounding influences, limited disclosure of data, etc. should also be assessed.

· Sample size and population
The study being appraised should be sufficiently powered to detect the effect(s) related to the outcomes of interest and details of the sample size calculation should be considered.
The adequacy of the inclusion and exclusion criteria employed by the study, as well as factors used in patient stratification (such as age, indication, severity of the condition, gender, other prognostic factors) should be assessed. 

· Outcomes and reporting
· Endpoints. The adequacy and relevance of any endpoints used should be assessed. Good quality sources of evidence contribute to the evaluation of clinical benefit by assessing meaningful, measurable, patient-relevant clinical outcome(s)[footnoteRef:52]. Studies using endpoints which show direct clinical effects (such as morbidity, mortality or adverse events) are one source of this evidence. Studies using Patient Reported Outcome Measures (PROMs) may also be a source of this evidence, as they can provide qualitative evidence for the overall procedure. Studies using surrogate endpoints should only be considered as a good quality source of evidence following appropriate validation of the association of these endpoints with clinical outcomes. [52:  Article 2(53) of  MDR] 

The reliability and validation of any methods used for quantifying symptoms and outcomes should be assessed.
· Follow-up period. The adequacy of the study’s follow-up period to detect the outcomes under investigation should be assessed. Follow-up should also be at an adequate frequency to detect temporary side effects and complications (such as those related to wound healing).
· Statistical techniques employed. The use of statistical techniques such as imputation or extrapolation of data, how multiplicity was dealt with or how regression or sensitivity analyses have been conducted should be assessed. Methods of analysis (such as intention-to-treat or per protocol) should be explained and justified. Any formal hypothesis testing conducted on the clinical investigation data should be justified in their ability to exclude random error.

· Clinical investigations carried out by or on behalf of a manufacturer
Where a clinical investigation has been carried out by or on behalf of a manufacturer, it is expected that documentation relating to the design, ethical and regulatory approvals, conduct, results, and conclusions of the investigation needed for the clinical evaluation will be available for consideration, as appropriate. These may include:
· the clinical investigation plan
· clinical investigation modifications/amendments and the rationale for these changes
· case report forms, monitoring and audit records
· relevant ethics committee documentation
· documentation of relevant regulatory authority approvals, as applicable
· signed and dated clinical investigation report and its summary (for investigations that are terminated/ended)
· for investigations that are ongoing, the latest intermediate report available and the latest collation of serious adverse events, device deficiencies, and protocol deviations
· the latest reviews and conclusions from independent monitoring committees, such as data safety monitoring boards (DSMB), as applicable
· for clinical investigations conducted outside of the EU, an appraisal of whether the results are transferable to the European population. 
The clinical investigation plan sets out how the study was intended to be conducted. It contains important information about the study design such as the selection and assignment of participants to treatment, blinding (of participants and/or investigators) and measurement of responses to treatment, which may be important sources of bias that can be assessed and possibly discounted when attempting to determine the actual performance of the device. In addition, the clinical investigation plan sets out the intended participant follow-up, approaches to statistical analyses, and methods for recording outcomes, which may impact the quality, completeness and validity of results obtained for performance and safety outcomes.
By including the clinical investigation plan, its amendments/modifications, related approvals of ethics committees/competent authorities and the clinical investigation reports in their review, evaluators will be able to assess the extent to which the investigation was conducted as planned and, where deviations from the original plan have occurred, the impact those deviations had on the robustness and reliability of the data generated and the conclusions that can be drawn from the investigation about the performance and safety of the device.
Evaluators should confirm that compliance with applicable ethical standards, medical device standards (for example EN ISO 14155 or comparable standards) and applicable regulatory requirements has been demonstrated. 
The evaluators should verify whether clinical investigations have been defined in such a way as to confirm or refute the manufacturer's claims for the device; and whether these investigations include an adequate number of observations to guarantee the scientific validity of the conclusions.

· Clinical investigations sourced from scientific literature
When reviewing data from clinical investigations in scientific literature, many of the aforementioned principles in this section will apply and should be reviewed. Critical appraisal and assessment tools, such as those referenced in section 9.2, are a valuable resource when reviewing scientific literature, and these should be utilised as appropriate when evaluating and appraising scientific literature.
When reviewing scientific literature, evaluators will typically only have access to the published study report and appendices. As such, in addition to the aforementioned aspects, evaluators should consider the following aspects regarding the report[footnoteRef:53]: [53:  Where “adequacy” is mentioned in the following points, it may not be sufficient or appropriate to appraise adequacy on a binary adequate/not adequate scale and further elaboration may be required. The degree of adequacy may impact the weighting discussed in Section 9.3.3.] 

•	adequacy of disclosure of methods used,
•	adequacy of disclosure of data generated, where applicable. This includes the: 
-	completeness of the reporting of adverse events, device deficiencies, and outcomes
-	disclosure of all the results the study was originally designed to generate.
•	validity of interpretation of data and conclusions drawn by the authors (i.e., do the conclusions align with the results)
•	adequacy of acknowledgement of limitations by report authors.

Possible conflicts of interest and affiliations, disclosed or otherwise, of the authors, sponsors/research institutions, and study funders should be taken into consideration.
It is recognised that, where manufacturers source clinical data from scientific literature, the documentation readily available to the manufacturer for inclusion in the clinical evaluation is likely to be no more than the published paper itself. In cases where substantial amounts of data are not available for evaluation, the validity of the study may be negatively impacted.
While a publication in a peer-reviewed scientific journal is generally indicative of a certain level of scientific quality and clinical relevance, such publication is not considered an acceptable reason for bypassing or reducing appraisal activities.

· [bookmark: _Ref164068470][bookmark: _Ref164531771]Clinical investigations based outside of the EU
Clinical data collected from a clinical investigation only conducted outside of the EU should be evaluated as clinical data for the purposes of conformity assessment under MDR. When evaluating these data, the following characteristics need to be assessed in addition to those described elsewhere in this stage, to determine the quality, scientific validity, and relevance of the data:
· the clinical investigation was conducted in line with the legal, ethical, and regulatory requirements applicable to that jurisdiction.
· it has been demonstrated that the clinical investigation has been designed and conducted in conformity with appropriate international good clinical practice standards, such as ISO 14155 or equivalent standards which are/were published at the time of study initiation, and in line with the Declaration of Helsinki.
the clinical investigation was conducted in keeping with the principles of Chapter VI and Annex XV of MDR, in particular:
the rights, safety and well-being of subjects were protected 
· appropriate monitoring of the clinical investigation was conducted
· adverse events were appropriately handled 
· data was handled in an appropriate manner 
· informed consent was obtained from subjects
· vulnerable populations were appropriately protected.
· the clinical investigation was conducted in line with applicable device-specific international standards and consensus expert guidance recommendations (if any),
· the data can be validated through appropriate means, such as review of the clinical investigation documentation (CIP, IB, CIR, case report forms etc.). 
If clinical data only partially meets the above criteria, the data may be given reduced “weight” as part of the appraisal process (see Section 9.3.3). Clinical data that is appraised to be poor quality will unlikely, on its own, to be sufficient to demonstrate conformity with the GSPRs and will need to be supported by additional clinical data.

1.1.1.2. [bookmark: _Toc236912903] Data from studies other than clinical investigations 
Studies other than clinical investigations may share many common aspects with clinical investigations, and therefore, many of the aspects outlined in section 9.3.1.1 are relevant when appraising these studies. In particular, attention should be drawn to the following aspects:
•	what types of biases exist and how are these minimised? 
•	how were confounders identified and controlled?
•	were the sourced data obtained from appropriate clinical sites?
•	how representative is the study data with respect to the lifecycle of the device and its use in the clinical setting?
•	is there a clear patient flow presented in the study report?
•	were valid quality control methods used to obtain the reported data?
•	are the study results consistent with other scientific studies? 
•	is the study report's conclusion consistent with the data presented in the results?

1.1.1.3. [bookmark: _Toc236912904] Data from reports on other clinical experience of the device   
As discussed in section 8.1.3, reports published in peer reviewed scientific literature from "other clinical experience" of a device may be collected from a heterogenous range of sources. As a result, the scientific validity of such reports may vary considerably, and the peer review process alone may not provide adequate assurances of quality. An assessment of the scientific validity of each report should be undertaken. Many of the aspects discussed in Section 9.2 and Sections 9.3.1.1 and 9.3.1.2 may be relevant to the assessment of these reports and, if relevant, should be considered.

1.1.1.4. [bookmark: _Toc236912905]Data from clinically relevant information generated from the PMS system
The clinical evaluation shall be updated throughout the lifecycle of the device with clinical data obtained from implementation of the manufacturer’s post-market surveillance (PMS) plan and post-marketing clinical follow up (PMCF) plan. 
PMS and PMCF findings should be assessed with consideration of the following aspects:
· the time periods considered
· the populations studied, including clinical and demographic features
· the objectives of the plan.
Conclusions reached on this data should be assessed with regards to its relevance for the intended target population of the device in question. 
Should the source of the data in the report deviate from the respective plan, this deviation should be explained. Data presented with a significant deviation from the respective plan may need to be treated with caution.

PMCF studies
The following should be considered when appraising the data from PMCF studies (aspects may be relevant to other PMCF):
· what were the procedures used for retrieving information about outcomes?
· what is the population in the study? How representative and complete is the population in the study in relation to the intended target population of the device in question?
· how complete is the data collection in the study? Was there active follow-up of participants in the study? How many participants have been lost to follow-up, have these losses been appropriately explained and how are these participants considered in any analysis undertaken?
· how has data quality in the study been considered?
· how appropriate is follow-up duration for assessment of potential device issue? Note that PMCF studies with robust follow-up can produce the highest quality post-market clinically relevant information.
· was the study and any data analysis undertaken based on a pre-specified plan? Was a reasonable justification for the approaches taken in place prior to the study taking place?
· were any legal obligations for the study followed?

Please see Section 13 for further information on PMCF studies.

Registries
For registries, the activity, coverage, completeness and accuracy of the data should be assessed. To do this, the structures and methods used by the registry and the suitability of the data source should be considered. An important consideration is if the source of the information is a registry-based study, a device registry, or a patient registry. A registry-based study is an investigation of a research question or hypothesis using data from an existing registry.  Registry-based studies may have a more restricted scope of data collection (which will be defined by the research question and objective) than the available data set in a device registry, and the ability of the registry-based study to collect all relevant data should be carefully considered. Data from device registries, case series, retrospective analyses of patient dossiers, and other use data can be useful sources of information when conducting an evaluation of the real-world use of a device. However, care is needed when using these sources, as the retrieval of information about outcomes may be incomplete and unreliable. 
Surveys
The design of surveys should be assessed with well executed, statistically valid surveys that have clear and focused objectives and endpoints considered to produce the most robust evidence. High quality surveys should collect information at a case specific level (as opposed to general use of a device) and provide specific information on the safety and performance of the device, rather than on general usability[footnoteRef:54]. [54:  Planning, designing and implementing high quality (Level 4) post market clinical follow up surveys. Journal of Medical Device Regulation, 2023, 20(4), 31-44] 


Reactive PMS, vigilance, and other post-market data
Evaluation of reactive PMS, vigilance, and other post-market data should consider that under-reporting or lack of reporting of side-effects or complications by users is common. Therefore, PMS and vigilance systems do not typically deliver adequate information about the true frequency of expected undesirable side-effects and complications[footnoteRef:55]. Such systems are most useful for identification of unexpected risks. Reports of clinical experience that are not adequately supported by data, such as anecdotal accounts of experiences or opinions, may contribute to the evaluation (e.g. for the identification of unexpected risks) but should not be used as proof of adequate clinical performance and clinical safety of the device. [55:  Systematic scientific data are needed for such purposes, e.g., data collected from adequately designed registries and PMCF studies] 


[bookmark: _Toc446499043][bookmark: _Toc236912906]Assessment of the relevance of a data set for the clinical evaluation 
Assessing the relevance of a data set helps the evaluator to determine whether the findings and conclusions in the data set are: 
· relevant and applicable to the device and its indications, 
· representative of the intended population per the device’s intended use, and
· representative of the ‘real-world’ / expected use of the device in standard clinical practice, per the device’s intended use.  
Evaluators may use validated critical appraisal tools and resources appropriate to the data set under appraisal, as described in section 9.2, which should aid in determining relevance. Table 1 shows aspects that should be included when determining if, and in what respect, data are relevant to the clinical evaluation of the device in question. For data originating outside the EU, evaluators should ensure it has been justified that the data is relevant and applicable to the EU population and EU standard clinical practice and is representative of the intended normal conditions of use of the device in the target patient population.

Table 1. Aspects to Determine the Relevance of a Data Set
	Description 
	Examples

	To what extent are the data generated representative of the device under evaluation?
	· device under evaluation
· equivalent device (per MDR, see MDCG 2020-5)
· other devices and therapeutic alternatives
· data concerning the medical conditions that are managed with the device

	What aspects relating to the device’s safety and performance are covered?
	· performance data
· safety data
· claims
· identification of hazards 
· estimation and management of risks
· determination and justification of criteria for the evaluation of the risk-benefit relationship 
· determination and justification of criteria for the evaluation of acceptability of undesirable side-effects
· justification of the validity of surrogate endpoints

	Are the data relevant to the intended purpose of the device or to claims about the device?
	· representative of the entire intended purpose with all patient populations and all claims foreseen for the device under evaluation 
· concerns specific models/ sizes/ settings, or concerns specific aspects of the intended purpose or of claims
· does not concern the intended purpose or claims

	Are the data relevant to a specific:
	

	· model, size, or setting of the device?
	· smallest / intermediate / largest size
· lowest / intermediate / highest dose
· etc.

	· user group?
	· specialists
· general practitioners
· nurses
· adult healthy lay persons
· disabled persons
· children
· etc.

	· indication (if applicable)?
	· migraine prophylaxis
· treatment of acute migraine
· rehabilitation after stroke
· etc.

	· age group?
	· pre-term infants / neonates / children / adolescents / adults / old age

	· sex?
	· female/ male

	· type and severity of the medical condition?
	· early / late stage
· mild / intermediate / serious form
· acute / chronic phase
· etc.

	· duration?
	· duration of application or use
· number of repeat exposures
· duration of follow-up


[bookmark: _Toc446499044]	
[bookmark: _Toc236912907]How to weight the contribution of each data set
The weighting of data is necessary to ensure that high-quality and relevant data is prioritised and given greater weight compared to data sources of lower quality or relevance. 
Typically, clinical data generated through a well-designed and monitored randomized controlled clinical investigation (also called randomised controlled trial), conducted with the device under evaluation in its intended purpose, with patients and users that are representative of the target population should receive the highest weighting. It is acknowledged that randomized clinical investigations may not always be feasible and/or appropriate and the use of alternative study designs may provide relevant clinical information of adequate weighting, provided that studies are otherwise well-designed, well-conducted, and relevant to the device and its target population. 
Clinical evaluators should strictly follow pre-defined criteria when weighting the data set. Due to the diversity of medical devices, there is no single method for weighting clinical data. A suggested method would be to identify criteria which would adequately allow appraisal of each data set’s scientific validity (as outlined in section 9.3.1) and relevance (as outlined in section 9.3.2). Each data set should then be graded based on these criteria, preferably in an outcome-specific manner by using well-established criteria to assess the quality of evidence (for example, by using the GRADE framework[footnoteRef:56]). Then, each data set should be weighted reflecting its appraisal grade. [56:  https://www.gradeworkinggroup.org/] 

The following is an example of a weighting system which may be employed to assess clinical data sourced from clinical investigations. Where clinical data come from other sources, alternative criteria may be used. Manufacturers may employ a quantitative approach (i.e. 1=not sufficient, 2=partially sufficient, 3=sufficient) or qualitative approach (i.e. acceptable/not acceptable) to grade the components of each criterion. 
For quantitative approaches, grading will result in an overall score and thresholds should be defined for the evaluation of the quality of the data source. Care should be taken to prevent less significant aspects of a clinical investigation given equal weight to more significant aspects. For qualitative approaches, a summary of the acceptability of the considered aspects of a clinical investigation will be provided. 
Scientific validity criteria
	Criteria
	Description
	Grade
System be decided by manufacturer (either quantitative or qualitative)

	Study design and conduct

	Adequacy of study design
Adequacy of study endpoints
Adequacy of the assessment of adverse events
Adequacy of study follow up periods
	

	Limitations
	Sufficiency of measures taken to limit the risk of bias (or other limitations unrelated to bias)  
	

	Study size
	Power of the study to detect the relevant outcomes under consideration

	



	Outcomes and reporting
	 Adequacy and relevance of:
· Methods used to quantify outcomes
· Methods for data collection, transfer, and processing
· Statistical techniques employed
· Disclosure of data
· Justification of the validity of conclusions drawn
	

	Quality Assurance
	Conduct in keeping with Good Clinical Practice guidance
Appropriateness of monitoring undertaken by the study
	

	Study documentation
	 Availability and completeness of study documentation
	


 

Relevance criteria
	Criteria
	Description
	Grade

	Device
	Were the data generated from the device under evaluation?
	

	Appropriate Device Use
	Was the device used (e.g., methods of deployment, application, etc.) according to the manufacturer’s IFU?
	

	Intended population
	Were the data generated from the intended population of the device/representative of the expected use of the device in clinical practice?
	



It should be noted that the above is presented as an example of a weighting system which may be used. Different approaches to weighting clinical data exist (such as the GRADE framework, which uses well-established criteria to assess the quality of evidence) and alternative approaches are acceptable.

Principles on when the evaluator should consider rejecting individual data sets should be created. When rejecting data sets, the evaluators should document the reasons (both for studies and reports that have been generated and are held by the manufacturer, and for other documents identified during Stage 1). 

Following the weighting process for each individual data source, the clinical data sources for the device under evaluation may be ranked in relation to the contribution of each data set to the assessment of the device's safety and performance. The following is a suggested hierarchy of clinical data sources resulting from the appraisal process, ranked from strongest to weakest (some variations may apply to this depending on the device in question and the nature of individual data sources):

	Rank
	Clinical data source

	1
	Results of high-quality clinical investigations covering all device variations, indications, patient populations, duration of treatment effects, etc.

	2
	Results of high-quality clinical investigations with some gaps

	3
	Outcomes from high quality clinical data collection systems such as registries

	4
	Outcomes from studies with methodological flaws but where data can still be quantified and acceptability justified

	5
	Equivalence data

	6
	Curated complaints and vigilance data

	7
	Proactive PMS data, such as that derived from surveys

	8
	Individual case reports on the subject device



[bookmark: _Toc446499045][bookmark: _Ref163813563][bookmark: _Ref164155845][bookmark: _Ref164263164][bookmark: _Ref165303113][bookmark: _Toc172294355][bookmark: _Ref233292132]

[bookmark: _Toc236912908]Analysis of relevant clinical data (Stage 3)
The goal of this stage is to analyse all relevant clinical data to reach conclusions about the overall safety and clinical performance of the device including its clinical benefits[footnoteRef:57]. This enables evaluators to determine if the clinical data provide sufficient clinical evidence to confirm conformity with each of the relevant GSPRs[footnoteRef:58] outlined in the CEP, taking into account the generally acknowledged SOTA (see Stage 0).  [57:  MDR Annex XIV, Part A, section 1(e)]  [58:  See Appendix A9] 

In this stage, the evaluators should:
· comprehensively analyse all relevant clinical data (see 10.1 for further guidance), 
· assess whether the clinical data provide sufficient clinical evidence to confirm conformity with relevant GSPRs[footnoteRef:59] (see 10.2), [59:  Per MDR Article 61(1)] 

· determine if the generation of new or additional clinical data is needed (see 10.3). 
The conclusions of the analysis should be documented in the CER (Stage 5). 
All clinical data included for analysis should first be appraised in accordance with Stage 2. The analysis should give due consideration to this appraisal when considering the value of each dataset in terms of its contribution to the clinical evidence of the device. This is true for both favourable and unfavourable data. The appraisal assesses the suitability of the clinical data for providing clinical evidence with respect to the device’s safety and clinical performance; however, determining whether the clinical data confirm conformity with the relevant GSPR[footnoteRef:60] will depend on the analysis of the data.  [60:  Including the evaluation of undesirable side-effects and acceptability of the benefit-risk ratio, see 10.2 ] 

Note: where analysis of the clinical data has identified new undesirable side effects or risks that may affect the acceptability of the benefit-risk ratio, the manufacturer should take appropriate actions to address these, including appropriate risk control measures to reduce risks as far as possible within the manufacturer’s risk management system. A summary of these actions should be included in the clinical evaluation where relevant.

[bookmark: _Toc236912909]Comprehensive analysis of all relevant clinical data
The analysis must be thorough and objective and must take into account both favourable and unfavourable data. Its depth and extent must be proportionate and appropriate to relevant device characteristics including the nature, classification, intended purpose, and risks of the device in question, as well as to the manufacturer's claims in respect of the device[footnoteRef:61]. [61:  per MDR Annex XIV Part A, section 2] 

The analysis should use justified, methodologically sound methods to reach conclusions on the safety and clinical performance of the device, including its clinical benefits.
Clinical data can be quantitative and/or qualitative, and appropriate analysis methods should be used depending on the type of data. In general, it is anticipated that most clinical data will be quantitative; however, it is acknowledged that qualitative data may be analysed in some scenarios. Sole or predominant reliance on qualitative data should be scientifically justified. 
Pivotal data may not necessarily come from a single source and may result from an aggregate of clinical data. When analysing multiple sources of clinical data, evaluators should look for consistency of findings across the clinical datasets. If multiple data sources report similar clinical outcomes, confidence in conclusions from the data increases. If different results or discrepancies are observed across the data or between data sets, further analysis should be made to determine the reason for such differences. All identified available clinical data should be considered and included, taking into account the quality and relevance of the data, as appraised during Stage 2. Where relevant, a rationale should be given for the exclusion of clinical data from its analysis in the clinical evaluation. 
The analysis should take into account at least the following: 
· all devices covered by the clinical evaluation, including models, sizes, variants, accessories, and configurations as appropriate, and all aspects of their intended purpose.
The SOTA and the level of clinical evidence necessary, per Appendix A10, including
· clinical outcome parameters as per CEP
· parameters, including acceptance criteria where applicable[footnoteRef:62], to be used to determine the benefit-risk ratio as per CEP [62:  See section 7 for further information] 

· the appraisal of each clinical data set per Stage 2,
· risks to patients, users or other persons associated with the use of the device, 
· the findings from clinical data with respect to the safety, clinical performance, and clinical benefits of the device.

[bookmark: _Ref233801997][bookmark: _Ref233802075][bookmark: _Ref233802120][bookmark: _Toc236912910]Clinical evidence for conformity with relevant GSPRs 
The analysis should be evaluated against the specified level of clinical evidence necessary, described in Stage 0 and in Appendix A10. 
With due regard to the specified level of clinical evidence necessary, the manufacturer should determine whether the relevant clinical data provide sufficient clinical evidence to form a basis for the confirmation of conformity with the relevant GSPRs requiring clinical data[footnoteRef:63] under the normal conditions of the intended use of the device, in relation to the [63:  As identified in the CEP] 

· device safety and performance, 
· evaluation of undesirable side-effects, and
· evaluation of the acceptability of the benefit-risk ratio for the device,
The manufacturer should then determine whether the generation of new or additional clinical data is required, as described in 10.3. 

[bookmark: _Toc236912911]Determining the requirement for new or additional clinical data 
To determine if the generation of additional clinical data is required[footnoteRef:64], the evaluators should identify and describe any relevant gaps in available clinical data, including any gaps that may affect: [64:  As outlined in MDR Annex XIV Part A, section 1(d)] 

· the consideration of specifics of the interaction between the device and the human body
· the comprehensiveness of the available clinical data, taking into account:
· the range of devices covered by the clinical evaluation, including models, sizes, variants, accessories, and configurations as appropriate
· the entire range of conditions of use and of the intended purpose
· the number of patients that have been exposed to the device to date
· the adequacy of patient follow-up data
· the ability to identify and evaluate hazards and undesirable side-effects throughout the device expected lifetime
· the evaluation of the benefit-risk ratio for the device.
Additional clinical data should be generated to address relevant gaps. See Stage 4 (see Section 11) for more information.
[bookmark: _Ref164263177][bookmark: _Toc172294358]

[bookmark: _Toc236912912]Generation of new or additional clinical data (Stage 4)
During the clinical evaluation and throughout the lifecycle of the device, outstanding issues may be identified that need to be addressed through the generation of new or additional clinical data.  These issues may become apparent in the pre-market setting, or they may emerge in the post-market setting where new information - related to the device in question, similar or equivalent devices, the SOTA, or normal clinical practice - identifies issues that had not previously emerged or were not identifiable in the pre-market setting.
Depending on the individual scenario, new or additional clinical data may need to be generated or collected in the pre-market and/or post-market settings. The methods chosen need to be duly justified, and where applicable, new clinical data should be generated in line with relevant standards (e.g., ISO 14155), common specifications, appropriate GCP guidance (e.g., ICH guidance for studies of both devices and medicinal products), and/or internationally recognised consensus guidance and the relevant SOTA. Once generated, all new and additional clinical data should undergo appraisal and analysis in line with Stage 2 (see Section 9) and Stage 3 (see Section 10) of this guidance. 

[bookmark: _Ref171001626][bookmark: _Toc236912913][bookmark: _Hlk167799782][bookmark: _Toc158731012]Pilot and pivotal pre-market clinical investigations
While pre-market clinical investigations are mandatory for certain high-risk medical devices (see MDCG 2023-7), it may be necessary for a manufacturer to perform pilot and/or pivotal clinical investigations for devices of any risk class as part of their clinical development plan, for the purposes of generating new or additional clinical data. MDCG 2021-6 gives further detailed guidance regarding the planning and conduct of clinical investigations.
Of note, the developmental stage of a clinical investigation is an important characteristic that should be specified and understood during clinical development and evaluation planning; however, for clinical evaluation purposes, the scientific validity of the data produced by the study is more relevant than the developmental stage it has been assigned. For example, a clinical investigation may be planned as a pivotal investigation, however the results may be inconclusive or may fail to statistically confirm or reject the study hypothesis, and thus the clinical investigation may not have produced pivotal data. In such cases, it may be necessary to generate additional clinical data which may provide sufficient clinical evidence when all clinical data sources are evaluated together. 

[bookmark: _Toc236912914]Pilot (early-stage, pre-market) clinical investigations
Generally, pilot clinical investigations are exploratory in nature and are conducted early in the clinical development of a device.[footnoteRef:65] For high-risk medical devices, data generated in pilot clinical investigations generally do not provide sufficient clinical evidence on their own, and additional confirmatory clinical data (e.g., from pivotal clinical investigations) may be required for the purposes of conformity assessment.  [65:  For further information on pilot clinical investigations, please refer to MDCG 2021-6 question 8] 

Relevant data from pilot clinical investigations should be included in the CER, and their applicability to the current design of the device undergoing conformity assessment should be justified. This is particularly relevant where the device has undergone changes to its design or manufacturing process between the pilot clinical investigation and conformity assessment.
[bookmark: _Toc236912915]Pivotal (confirmatory, pre-market) clinical investigations
In later stages of a device’s pre-market clinical development, one or more pivotal, confirmatory clinical investigations may be conducted to provide the clinical data necessary to confirm the safety and clinical performance of a device. Typically, these clinical investigations use appropriate endpoints, outcome measures, and statistical methods (including the enrolment of a statistically justified number of human subjects) to test defined statistical hypotheses regarding the device’s safety and clinical performance. They are generally larger in scale than pilot clinical investigations and may involve multiple investigational sites to enrol the number of human subjects needed for meaningful statistical analysis. For certain low risk devices, well-designed small scale clinical investigations could potentially provide sufficient clinical evidence for conformity assessment, depending on the relevant aspects and considerations outlined in Appendix A10 as they relate to the device.  
Where feasible and appropriate, pivotal clinical investigations should be designed to include a concurrent control arm (e.g. comparator, placebo, sham, etc.), with appropriate randomisation and blinding (e.g., single-blind or double-blind randomised control trials). However, other methods may be acceptable (e.g., observational studies such as case-control and cohort studies, cross-over studies, studies comparing the device with historical controls), provided they are methodologically sound and well designed with due consideration to potential biases and confounders, and with adequate justification for how the clinical investigation can be reasonably expected to provide sufficient clinical evidence (alone or in conjunction with other clinical data).


[bookmark: _Ref433562252][bookmark: _Toc446499049][bookmark: _Ref164263194][bookmark: _Ref165986843][bookmark: _Toc236912916]The clinical evaluation report (Stage 5)
The purpose of the clinical evaluation report is to document the results of the clinical evaluation and the clinical evidence on which it is based. The CER shall be part of the technical documentation for the device in question to support the assessment of the conformity of the device with relevant GSPRs.
The clinical evaluation report should be a standalone document and contain sufficient information to be read and understood by an independent party (e.g. regulatory authority or notified body). Therefore, it should provide sufficient information (summarising key information where full details are available in other documents) for understanding the search criteria and methods used for study selection, appraisal, analysis and syntheses of data adopted by the evaluators, the data that are available, all assumptions made and all conclusions reached.
The contents of the clinical evaluation report shall be cross-referenced to the relevant documents that support them. It should be clear which statements are substantiated by which data, and which reflect the conclusions or opinions of the evaluators. The report should include references to literature-based data, titles and clinical investigation identification codes (if relevant and available), any clinical investigation reports, with cross-references to the location in the manufacturer’s technical documentation.
The amount of information may differ according to the history of the device or technology. Where a new device or technology has been developed, it is recommended to clearly state in the CER where in the development process all clinical data have been generated.
An example of the clinical evaluation report format is provided in Appendix A11. 
It is important that the CER reflects the results of the different stages of the clinical evaluation:

Stage 0, planning and scope of the clinical evaluation: 
summarises the key information necessary to understand the context of the clinical evaluation, including which products/ models/ sizes/ settings are covered by the clinical evaluation and CER, the technology on which the medical device is based, the conditions of use and the intended purpose of the device, the sources of the clinical evidence
documents any claims made about the device’s clinical performance, including clinical benefit, or clinical safety
describes the state of art or summarises key elements if its full description is reported in the CEP or in a separate document
if claimed, describes how the equivalence to another device is demonstrated or references this, if contained in a separate document.

Stage 1, identification of available clinical data 
provides a summary of the literature search strategy and study selection criteria applied for retrieval of information and its results
references to the detailed literature search protocol and report in the CEP or in a separate document
summarises the relevant clinical data sets (i.e. methods, results, conclusions) that have been identified. 

Stage 2, appraisal of all relevant clinical data: 
provides reference to the relevant CEP section or separate document where the methods to appraise all relevant clinical data are to be found
summarises the pertinent data sets (methods, results, conclusions of the authors); evaluates the scientific validity of the relevant clinical data sets (including internal and external validity), their relevance for the evaluation, the weighting attributed to the evidence, and any identified limitations
· presents justifications for rejecting certain data or documents. 

Stage 3, analysis of all relevant clinical data: 
explains if and how the referenced information constitute sufficient clinical evidence for demonstration of the clinical performance and clinical safety of the device under evaluation. This may include reference to clinical data requirements from applicable harmonised standards or common specifications
· explains whether there are adequate data for all aspects of the intended purpose and for all products/ models/ sizes/ settings covered by the clinical evaluation
describes the benefits and risks of the device (their nature, probability, extent, duration and frequency)
explains the acceptability of the benefit-risk ratio according to the SOTA in the medical fields concerned, with reference to applicable standards, common specifications and guidance documents, available medical alternatives, and the analysis and conclusions of the evaluators on fulfilment of all GSPRs pertaining to clinical properties of the device (see Appendix A9)
analyses if there is consistency between the clinical data, the information materials supplied by the manufacturer and the risk management documentation for the device under evaluation; whether there is consistency between these documents and the SOTA
· identifies any gaps and discrepancies
identifies residual risks and uncertainties or unanswered questions (such as rare complications, uncertainties regarding medium- and long-term performance, safety under wide-spread use) that should be further evaluated during PMS and in PMCF activities.

The evaluators should check the clinical evaluation report, provide verification that it includes an accurate statement of their analysis and opinions, and sign the report. Evaluators should provide their CV as an attachment to the CER. 
Note that per article 61(2), the manufacturer shall give due consideration to the views expressed by the expert panel, and such consideration shall be documented in the clinical evaluation report.
Suggestions for aspects that should be checked for the release of a clinical evaluation report are summarised in Appendix A12. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
[bookmark: _Toc236912917]Clinical evaluation documentation
Typically, the clinical evaluation documentation includes: 
· CEP, including CDP (mandatory)
· if not in the CEP, literature search protocol for SOTA and for the identification of clinical data, respectively
· if not in the CEP, the appraisal plan
· if not in the CEP, the analysis plan
· CER (mandatory document)
· if not in the CER, the literature search reports, including the full list of retrieved articles and full list of excluded articles with reasons for exclusion
· if not in the CER, the appraisal report
· if not in the CEP or CER, the SOTA description (see Appendix A1)
· if not in the CEP or CER, the full demonstration of equivalence, where relevant
· full text copies of relevant documents available
· for completed clinical investigations, the clinical investigation plan, report and its summary
· for ongoing clinical investigations, the clinical investigation plan and, if available, interim reports
· clinical investigations plan and report, where available
· evaluators’ curriculum vitae.

Note that all clinical evaluation documents should be dated and version controlled. 


[bookmark: _Toc236912918][bookmark: _Ref163814734][bookmark: _Ref164263227]Post Market Clinical Follow-Up
Once placed on the market, the clinical evaluation should be updated throughout the device’s lifecycle by means of the continuous process of PMCF[footnoteRef:66]. When conducting PMCF, the manufacturer must proactively collect and evaluate clinical data from the use of the device in the post-market setting, with the aims of confirming the device’s safety and performance throughout its expected lifetime, ensuring the continued acceptability of benefit-risk ratio, detecting previously unknown side-effects, new or emerging risks related to use of the device, monitoring the identified side-effects and contraindications as well as verifying that the intended purpose is correct, by identifying possible systematic misuse or off-label use of the device[footnoteRef:67]. The manufacturer’s methods for achieving these aims must be laid down in a PMCF plan[footnoteRef:68]. The PMCF must be appropriately addressed in the manufacturer’s QMS[footnoteRef:69].   [66:  In accordance with MDR Article 61(11) and Annex XIV Part B.]  [67:  Annex XIV, Part B]  [68:  See MDCG 2020-7]  [69:  Article 10(9)(f) of MDR] 

Clinical data that are collected through PMCF should be appraised and analysed in line with sections 9 and 10 of this guidance document, as part of PMCF evaluation of the device. The PMCF evaluation must be documented and regularly updated in a PMCF evaluation report[footnoteRef:70]. The conclusions of the PMCF evaluation report must be taken into account in the clinical evaluation as well as in the risk management for the device. If, through the PMCF, the need for preventive and/or corrective measures has been identified, the manufacturer must implement them accordingly[footnoteRef:71]. Please refer to MDCG 2020-7 and MDCG 2020-8 for guidance on the PMCF plan and PMCF evaluation report, respectively.   [70:   See MDCG 2020-8. See section 14 of this document for further guidance.]  [71:  Per Annex XIV, Part B, section 8] 

When developing a PMCF plan, the manufacturer should consider:
· the characteristics of the device in question, such as the invasiveness, duration of use, overall risk, residual risks, etc., and
· the conclusions of the clinical evaluation analysis stage, with particular attention to any uncertainties or limitations in clinical data that require further evaluation in the post-market setting.  
For example, while the clinical evaluation may conclude that the clinical data provide sufficient clinical evidence to place the device on the market, there may be certain aspects where additional clinical data need to be collected in the post-market setting to confirm its continued safety and performance throughout its expected lifetime. Where pre-market clinical data may be limited with respect to certain aspects such as rare complications, long-term performance, safety under wide-spread use, etc., the PMCF should be designed to appropriately address these limitations. PMCF studies including PMCF clinical investigations may be indicated.
MDR provides for the possibility that the manufacturer justifies why PMCF is “not applicable”[footnoteRef:72].  The circumstances or criteria when a manufacturer may justify that a PMCF is not applicable are not specified in MDR. Note that in this context “not applicable” should be interpreted as “not relevant” or “not necessary” in the referenced MDR provisions. Note also that such non-applicability concerns all PMCF activities, including but not limited to PMCF studies. Considering the legal requirement for PMCF[footnoteRef:73], such non applicability should be limited to exceptional circumstances, and should be duly justified on a case-by-case basis. The justification should include clear rationale and explanation as to how, in the absence of PMCF, the safety and clinical performance will be confirmed throughout the expected lifetime of the device, the continued acceptability of identified risks will be ensured, and emerging risks will be detected.  [72:  MDR Annex II, Section 6.1 (d); Annex III, Section 1.1 (b), last indent; Annex VII, Section 4.5.5, last indent]  [73:  MDR Article 61(11) and Annex XIV Part B] 


13.1 [bookmark: _Toc236912919]PMCF studies
Certain devices (e.g., high-risk devices, implantable devices, devices containing certain substances[footnoteRef:74], devices intended for long term use[footnoteRef:75]) may require long-term follow-up studies in the post-market setting to assess the device’s long-term clinical performance and to identify any potential long-term safety concerns. These PMCF studies include but are not limited to PMCF investigations (see Section 13.2). PMCF studies should be designed to effectively monitor the long-term follow-up of patients exposed to the device, to confirm the safety and clinical performance of the device throughout its expected lifetime. Long-term follow-up is especially important where the benefits or risks associated with a device may manifest slowly over an extended period. [74:  Such as substances which are carcinogenic, mutagenic or toxic to reproduction (‘CMR’), substances having endocrine-disrupting properties (ED), medicinal substances, substances derived from human blood or human plasma, any tissues or cells of human or animal origin or their derivatives]  [75:  Per Annex VIII section 1.3] 


Where feasible for PMCF studies, for the duration of recruitment in a study site, the manufacturer should plan to enrol a representative proportion of patients exposed to the device in that site. This is particularly important for devices that carry significant risks (i.e. high residual risks or risks of causing serious adverse events).

In addition to collecting objective clinical data reflecting safety and performance, PMCF studies may also capture, as secondary endpoints, real-world usability data from the user/healthcare professional perspective.
PMCF studies may be considered based on the following (not-exhaustive list):
· Long-term safety and/or clinical performance 
PMCF studies may be designed to identify and further assess issues relating to a device’s long-term safety and clinical performance throughout its expected lifetime, including identifying and assessing new risks, adverse events, and side-effects specific to certain indications. 
New information that is relevant to long-term safety and clinical performance of the device may emerge from PMS and PMCF activities. This new information may identify a need for PMCF studies to further assess identified issues. 
· Novelty of a device 
When a device displays a high degree of novelty with respect to the SOTA concerning aspects such as design, materials, substances, the principles of operation, the technology and manufacturing process, or the related clinical procedure, PMCF studies should be considered. 
· Breakthrough medical devices & orphan medical devices
For guidance on PMCF for breakthrough medical devices and orphan medical devices, please refer to MDCG 2025-9 and MDCG 2024-10.
· Changes to the device 
Where changes have been made to a device and where compliance with the applicable requirements has been demonstrated with respect to that change following the applicable conformity assessment procedure[footnoteRef:76], PMCF studies may be considered to further evaluate the impact of that change on the device’s safety and clinical performance.  [76:  As described in Article 5(6) of MDR] 

· Device associated with high level of overall risk 
PMCF studies are recommended when the clinical evaluation of a device shows that there is high overall risk associated with certain indications, for example when used for certain life-threatening conditions, vulnerable patient populations, or surgically invasive procedures in high-risk anatomical locations.  
· Generalising clinical data to use in routine clinical practice
When the clinical evaluation of a device provides sufficient clinical evidence for conformity assessment, but there are uncertainties regarding how representative the clinical data are to routine clinical practice, PMCF studies are recommended. For example, PMCF studies may be used for confirming a device’s long-term safety and clinical performance in a population that is broader and more representative of routine clinical practice, compared with any clinical investigations conducted in the pre-market phase. See Section 9.3.2 for examples of factors that may impact the representativeness of clinical data.
· Devices where clinical evaluation is based on clinical data from equivalent device(s)
Where a clinical evaluation is based on clinical data relating to a device for which equivalence to the device in question can be demonstrated[footnoteRef:77], the PMCF should collect sufficient clinical data, through PMCF studies where appropriate, to confirm the safety and performance throughout the expected lifetime of the device, ensure the continued acceptability of identified risks, and of detect emerging risks.  [77:  Per MDR Annex XIV, Part A, Section 3] 

For class III and implantable devices that are exempted from the requirement to perform pre-market clinical investigations pursuant to MDR Articles 61(4) to 61(6)[footnoteRef:78], PMCF studies (including PMCF investigations where necessary) must be performed to demonstrate the safety and performance of the device under evaluation[footnoteRef:79]. [78:  See MDCG 2023-7]  [79:  Per MDR Article 61(4), second subparagraph.] 

· Emergence of new information relating to safety or clinical performance of equivalent or similar devices 
Where new information from equivalent or similar devices is identified during PMS and PMCF[footnoteRef:80] that details aspects potentially requiring further evaluation of clinical performance or safety of the device under evaluation (e.g., new risks identified from scientific literature or other data sources), PMCF studies should be considered for the collection of clinical data relevant to these aspects, as part of the clinical evaluation of the device. [80:  Per MDR Annex XIV, 6.2(f)] 

· Rare anticipated risks and undesirable side-effects 
Rare anticipated risks (e.g. stent thrombosis of the coronary stent) and rare undesirable side-effects may be difficult to assess in the pre-market setting but could potentially be identified using large datasets; therefore, it may be necessary to assess the rare adverse events in PMCF studies.
Effectiveness of the mitigation for a known risk
Where known risks associated with the use of the device have been mitigated, PMCF studies may be suitable for contributing to the confirmation of the adequacy of such mitigations. 
13.2 [bookmark: _Toc236912920]PMCF investigations 
A PMCF investigation is a clinical investigation conducted to further assess, within the scope of its intended purpose, a device that already bears the CE marking in accordance with Article 20(1) of MDR[footnoteRef:81].  [81:  MDR Article 74(1). ] 

The decision to conduct a PMCF investigation should take into consideration the clinical evaluation of the device, with particular consideration of any residual risks or uncertainties on long-term safety and clinical performance that may impact the benefit-risk ratio of the device. 
Compared to pre-market clinical investigations, PMCF investigations are typically larger in scale with longer follow-up periods and aim to further assess safety and performance, including clinical benefit, of the medical device in a broader population of subjects and users. 

13.3 [bookmark: _Toc445828594][bookmark: _Toc445907689][bookmark: _Toc445828596][bookmark: _Toc445907691][bookmark: _Toc445828598][bookmark: _Toc445907693][bookmark: _Toc445828600][bookmark: _Toc445907695][bookmark: _Toc236912921]Clinical investigations under MDR Article 74(2)
Where a clinical investigation of a CE-marked medical device is conducted outside the intended purpose of the device, this is not considered a PMCF investigation; instead, MDR Article 74(2) (and thus MDR Articles 62 to 81) applies. Such studies may play a role in collecting clinical data for the clinical evaluation of a new indication or intended purpose.  Please refer to MDCG 2021-6 for further information.
[bookmark: _Toc236912922]Update the clinical evaluation and associated documentation throughout the lifecycle of the device 
[bookmark: _Toc236912923]General considerations on updating the clinical evaluation
The clinical evaluation and its documentation shall be updated throughout the lifecycle of the device concerned with clinical data obtained from the implementation of the manufacturer's PMS plan and PMCF plan[footnoteRef:82]. [82:  MDR Art. 61(11) ] 

Manufacturers are required to implement and maintain a PMS system to actively and systematically gather, record and analyse relevant data on the quality, performance and safety of a device throughout its entire lifecycle, and to draw the necessary conclusions and to determine, implement and monitor any preventive and corrective actions[footnoteRef:83]. [83:  MDR Article 83(2)] 

PMS regularly generates new data that need to be evaluated, as these data have the potential to change the evaluation of the benefit-risk profile and the conclusions regarding the clinical performance and clinical safety of the device.  
The results of the PMS plan[footnoteRef:84]  shall be summarised in:  [84:  MDR Article 83 (3)] 

· the PMS report for class I devices.
· the PSUR for class IIa, IIb and III devices. 
The PMCF plan shall be covered by the PMS plan[footnoteRef:85] (see Section 13). The manufacturer shall analyse the findings of the PMCF and document the results in a PMCF evaluation report that shall be part of the technical documentation[footnoteRef:86]. See Section 8.1 for clinical data identifiable through PMS and PMCF activities.  [85:  Section 1.1 (b), Annex III to MDR]  [86:  Section 7, part B, Annex XIV to MDR] 


An update of the CER is required in cases where the PMS and/or PMCF results indicate that a change is needed.
Aspects to be updated in the clinical evaluation are (not exhaustive list): 
new clinical data[footnoteRef:87] available for the device under evaluation [87:  Art. 2(48). of MDR] 

new clinical data available for equivalent devices (if equivalence is claimed)
new knowledge about known and potential hazards, risks[footnoteRef:88], performance, benefits[footnoteRef:89] and claims[footnoteRef:90], including [88:  For further detail, refer to standard EN ISO 14971:2019/A11:2021 and other harmonised standards.]  [89:  Art. 2(53) of MDR]  [90:  Claims made by the manufacturer on the clinical performance and clinical safety of the device under evaluation.] 

· data on clinical hazards seen in other products (e.g. hazard due to substances and technologies) 
· changes concerning the SOTA, such as changes to applicable standards and guidance documents, new information relating to the medical condition managed with the device and its natural course, medical alternatives available to the target population
other aspects identified during PMS.
When updating the clinical evaluation, the evaluators should verify: 
if the benefit-risk profile, undesirable side-effects (whether previously known or newly emerged) and risk mitigation measures are still: 
· compatible with a high level of protection of health and safety and acceptable taking into account the generally acknowledged SOTA
· correctly addressed in the information materials supplied by the manufacturer of the device
· correctly addressed by the manufacturer's current PMS and PMCF plans
if existing claims are still justified
if any new claims or conclusions the manufacturer intends to make are justified.
When updating the clinical evaluation, if the manufacturer concludes there is not sufficient clinical evidence to be able to confirm conformity with the GSPRs, the manufacturer will need to take necessary corrective and preventive actions[footnoteRef:91], which may include no longer placing the device on the market until conformity is restored. [91:  Article 83(4) of MDR,] 

While clinical evaluation requires data from PMS and PMCF, activities, it also generates new information that may lead change in: 
· the PMS and PMCF plan
· the risk management process resulting in changes to the manufacturer’s risk management documents
· the information material to be supplied with the device.
Moreover, MDR foresees that the SSCP[footnoteRef:92], which is required for class III and implantable devices, shall include the summary of clinical evaluation and relevant information on PMCF[footnoteRef:93]. Therefore, the SSCP, if indicated, should be updated and aligned with the clinical evaluation, if needed.  [92:  See MDCG 2019-9]  [93:  Article 32(2) of MDR] 


[bookmark: _Toc236912924]Frequency of updates
The manufacturer should define and justify the frequency at which the clinical evaluation and related documentation need to be actively updated.  
Specific MDR requirements for frequency apply for:
· the PMCF evaluation report, that shall be updated at least annually for class III and implantable devices[footnoteRef:94]; [94:  Art. 61(11) of MDR] 

· the PSUR, that shall be updated at least annually for class IIb and class III devices and at least every two years for class IIa devices[footnoteRef:95]. [95:  Art. 86 of MDR] 

The need for an update of the clinical evaluation and its documentation and of the SSCP should be considered, for class III and implantable devices, as a consequence of the findings of the PMCF evaluation report and PSUR annual update[footnoteRef:96]. [96:  Art. 61(11) of  MDR requires to update at least annually the PMCF evaluation report and the PSUR for class III and implantable devices. The CER should be updated consistently as per Annex XIV part B, section 7] 

For other risk classes, irrespective of the frequency of update defined by the manufacturer, the clinical evaluation needs to be actively updated when the manufacturer receives new information from PMS and PMCF that has the potential to change the current evaluation.
When defining and justifying the clinical evaluation documentation frequency of updates, the manufacturer should typically consider:
· whether the device carries significant risks
(e.g. based on design, materials, components, invasiveness, clinical procedures, high-risk anatomical locations, high-risk target and vulnerable populations (e.g. paediatrics, elderly), severity of disease/ treatment challenges).
· the likelihood of the new information becoming available on the device, taking into consideration:
· novelty
· relevant changes in clinical sciences, materials sciences or other sciences related to the device under evaluation
· the current level of confidence in the evaluation of clinical performance and clinical safety of the device; in particular, the manufacturer should consider
· the available clinical data 
· the total number of devices used so far in the market and expected reporting rates under the vigilance system
· whether there are risks and uncertainties or unanswered questions, in the medium or long-term, that would influence the frequency of updates
· [bookmark: _Hlk169791372]whether design changes or changes to manufacturing procedures have been made (if any) which could impact the safety and/or performance of the device.

Table 2. summarizes the update frequencies for clinical evaluation and related processes documentation. 
[bookmark: _Ref172624032]Table 2. Clinical evaluation and related processes documentation frequency of update
	Document
	Required for
	Frequency of update

	Clinical evaluation documentation (CEP, CER and related documents listed section 12.1)
	All devices
	· Class III and implantable: the necessity to update to be considered annually based on PMCF evaluation report and PSUR annual update.
· other device classes: when necessary, depending on
· - clinical data obtained from the implementation of the manufacturer's PMCF plan and PMS plan 
· - other aspects mentioned in the section.

	PMCF plan 
	All devices (unless a justification as to why a PMCF is not applicable is provided (see Section 13)
	When necessary, depending on clinical data obtained from the implementation of the previous manufacturer's PMCF plan and the PMS plan 

	PMCF evaluation report
	All devices (unless a justification as to why a PMCF is not applicable is provided (see Section 13)
	· Class III and implantable devices: annually
· Other devices: as determined by the manufacturer in the PMCF plan

	PSUR
	Class IIa, IIb and III
	· Class IIb and III: at least annually
· Class IIa: at least every 2 years


	PMS report
	Class I
	When necessary 

	SSCP
	Class III and implantable devices
	The necessity to update to be considered annually based on PMCF evaluation report and PSUR annual update. 



[bookmark: _Toc446499050][bookmark: _Hlk145430929]


[bookmark: _Toc236912925][bookmark: _Hlk167800612]The role of the notified body in the assessment of clinical evaluation reports 
The notified body plays a key role in the assessment and verification of clinical evaluation reports and supporting documentation provided by manufacturers to support demonstration of conformity of a device with the GSPRs of MDR. 
MDCG documents which include best practice guides, checklists and forms in relation to the activities of Notified Bodies, such MDCG 2020-13[footnoteRef:97], should be consulted. [97:  MDCG 2020-13: Clinical evaluation assessment report template] 

When assessing the clinical evaluation as part of the conformity assessment procedure, the notified body shall consider the requirements in Section 4.5.5 of Annex VII to MDR. 
Where demonstration of conformity with the relevant GSPR(s) based on clinical data is not deemed appropriate, this must be adequately justified by the manufacturer (see Section 7.2.6). The notified body must review the manufacturer’s justification, the adequacy of data presented and whether or not conformity is demonstrated. Nevertheless, a clinical evaluation is still required and the above information and an evidenced justification should be presented in the CER for the device in question (see Section 7.2.6). 
[bookmark: _Toc236912926]Art 54 (1) devices: Clinical evaluation consultation procedure
Article 54 of MDR outlines a mandatory clinical evaluation consultation procedure (CECP) for certain medical devices.

[image: ]
Figure 2: Schematic overview of the Clinical Evaluation Consultation Procedure
As a first step, the notified body needs to consider whether the device under evaluation falls into the risk classes and types[footnoteRef:98] that qualify for consultation by expert panels in regard to aspects of clinical evaluation assessment, i.e., class III implantable medical devices and class IIb active devices intended to administer and/or remove a medicinal product (“ARMP”). [98:  Article 54(1) of MDR] 

If the qualification criteria are fulfilled, the notified body then needs to consider the three exemption criteria described in Article 54(2) of MDR. The CECP is not required if any of these 3 criteria are fulfilled. The document MDCG 2019-3 rev.1 “Clinical evaluation consultation procedure exemptions Interpretation of article 54(2)b” provides guidance on the exemption criteria listed under Article 54 paragraph (2)(b).
Having considered the qualification criteria and the exemption criteria, the notified body needs to notify the competent authorities, the authority responsible for notified bodies and the Commission whether or not the CECP is to be applied (Article 54(3)).
Should a device qualifies for and requires a CECP, the notified body must follow the procedure outlined in MDR Annex IX Section 5.1 (also referenced in Section 6, Annex X to MDR) and transmit the CECP dossier to the Secretariat of the expert panels in the field of medical devices designated by the Commission Implementing Decision (EU) 2019/1396. The dossier will include the documents outlined in point 5.1(a) of Annex IX to MDR, along with the administrative documents requested by the Secretariat. 
As part of this dossier, the notified body will submit a final CEAR, i.e. only necessary changes as outlined below that do not modify the clinical evaluation assessment are possible after this submission. All applicable sections of this should be completed, relevant conclusions reached and corresponding boxes ticked for the report to be complete. MDR Annex VII point 4.6 mandates that the CEAR clearly documents the conclusions of the assessment of the manufacturer’s clinical evaluation. Furthermore, the CEAR will be based on a standard format containing a minimum set of elements determined by the MDCG. MDCG 2020-13 “Clinical evaluation assessment report template” represents the minimum content for a CEAR. The CEAR will also make a recommendation to support a final review, and a final decision to be taken by the notified body.
Expert panels who are conducting a clinical evaluation consultation procedure will assess the CEAR, however they do not have access to the complete conformity assessment for the device and associated procedures and documentation. To enable the expert panel work, the CEAR must provide sufficient information with respect to the clinical evidence provided by the manufacturer, in particular concerning the benefit-risk determination, the consistency of that evidence with the intended purpose, including the indications, and the PMCF plan.
Notified bodies will be informed about the result of the panel consultations via upload of:
· the decision report of the screening experts in cases where no opinion is needed;
· the opinion report of the respective thematic panel or sub-group at the end of the process in cases where an opinion is needed.
If an opinion is received within the 60-days timeline, the notified body is obliged to give due consideration to the expert panel scientific opinion. The notified body will, where applicable and as appropriate, take the measures outlined in MDR Annex IX point 5.1(g). 
[bookmark: _Toc161933207][bookmark: _Toc446499051]In order to take into account the opinion of the expert panel, or in order to reflect changes covering the elements described in indent (g) of point 5.1 of Annex IX to MDR the notified body may only modify “Section I” of the CEAR after receiving the result of the consultation. At this stage, the notified body may not further modify the CEAR based on supplemental clinical data and evidence submitted by the manufacturer after the delivery of an opinion. However, the notified body may decide not to follow the advice or to follow only part of it. In this case, it will need to provide a full justification outlining the reasons which will be published together with the opinion


[bookmark: _Toc236912927]Appendices 
[bookmark: _Ref164071682][bookmark: _Ref164530083][bookmark: _Ref164534091][bookmark: _Ref164861953][bookmark: _Ref165982333][bookmark: _Ref166597808][bookmark: _Ref166607233][bookmark: _Ref170832415][bookmark: _Ref172553404][bookmark: _Ref172554081][bookmark: _Ref172555065][bookmark: _Ref172558574][bookmark: _Ref172637416][bookmark: _Ref172637667][bookmark: _Ref172731640][bookmark: _Ref172731801][bookmark: _Ref233282644][bookmark: _Toc236912928][bookmark: _Ref433633423][bookmark: _Toc446499052][bookmark: _Ref433633264][bookmark: _Ref433190420]State of the art for the clinical evaluation
A literature review that identifies and describes SOTA[footnoteRef:99] in medicine should be prepared for the clinical evaluation. The focus of this review should be on: [99:  As defined in section 4] 

(i) the clinical condition(s) and/or medical purpose(s) for which the device under evaluation is intended to be used (the clinical background), and 
(ii) (ii) the current technical capabilities or medical options that are relevant in this context. 
The SOTA description should include a comprehensive overview of relevant medical options that address the same intended purpose as the device under evaluation in current clinical practice. This includes (non-exhaustive list) conservative management, non-surgical options (e.g., physical therapy, physiotherapy, pharmaceuticals), and interventional options (e.g., interventional radiology etc.), as well as the absence of any available medical option. In addition, combinations of several therapies, treatments, diagnostic devices, procedures and technologies may be relevant. A specification of parameters that are used in the current clinical practice to evaluate, qualitatively and quantitatively, the safety and performance of the available medical options should be included in the SOTA description. These parameters shall be used in the clinical evaluation to determine the acceptability of the benefit-risk ratio for the various indications and for the intended purpose or purposes of the device under evaluation[footnoteRef:100].  [100:  Indent six, section 1a, part A, Annex XIV to MDR] 

There is no single database or registry that defines what is considered SOTA in medicine. It is important to acknowledge that although in some scenarios there may be “a gold standard” that is well agreed among the international clinical community, SOTA in most cases would consist of multiple alternative options. In addition, what is considered SOTA may be subject to regional or contextual differences, which needs to be considered. 
Establishing and describing SOTA is central to the clinical evaluation, and it is used as a reference throughout the clinical evaluation. Clinical evaluators (and in general, manufacturers, developers) must have a strong understanding of the SOTA relating to the device under evaluation. 
Note that results from SOTA literature review does not meet the definition of clinical data. 

[bookmark: _Toc158730989][bookmark: _Toc236912929][bookmark: _Toc153173208]A1.1 When to identify State of the Art 
Clinical evaluation is typically initiated during device development. Considering the importance of SOTA in the development process, the work to identify and describe it should also be initiated early during product development. SOTA is, however, dynamic, and may change with development of new technologies but also as new information emerges regarding the natural course of the medical condition (if any) that is managed/diagnosed. SOTA revision should be considered when updating the clinical evaluation (see section 14) to ensure that any relevant changes are reflected in the documentation.

[bookmark: _Toc236912930]A1.2 Identification of data and information (literature searches)
Relevant data and information for the SOTA description could come from several different sources, such as academic databases, government and organisations websites and include (list not exhaustive) systematic reviews, meta-analyses, clinical practice guidelines, consensus statements and recommendations speciality medical societies, international standards, and Health technology assessment (HTA) reports. Literature searches are likely to need a broad scope, and several different searches would typically need to be conducted. Screening citations in other documents, such as guidelines, represents another important approach to identifying relevant data. 
In a similar manner to the documentation of the literature search for clinical data (see section 8), a specific SOTA literature search protocol that specifies the scope, objective and methods for identification, selection, and collection of the relevant information should be compiled. The timeframe selected in the literature search protocol should be clearly justified. Search results should be documented in a SOTA literature search report, including sources used, search questions, search terms, and applied selection criteria, quality control measures, results, number and type of literature found to be relevant. For more information about search procedures, see section Appendix A6, which, although focusing on clinical data, contains some generally applicable considerations.

[bookmark: _Toc236912931]A1.3 Documenting 
The work to identify SOTA should be documented separately from the literature review on the clinical data of the device under evaluation or equivalent device. The SOTA literature search protocol and report, and the SOTA description should be documented in dedicated documents or sections of the CEP or of the CER. If in separate documents, they should be clearly referenced in the CEP and CER. 
The content of the SOTA description should cover the following: 
· brief summary of the literature search strategy and search results
· description, natural course and consequences of the medical conditions concerned including the different clinical forms, stages and severities of the conditions if appropriate. If applicable, frequency (incidence/prevalence) in the general population, by age group, gender, ethnicity, familiar predispositions and genetic aspects should be considered. The relation of these aspects to the intended purpose of the device under evaluation should also be described
· historical context and developments in the field, if relevant
· applicable common specifications, standards and guidance documents, including medical society guidelines, that are relevant for the clinical evaluation 
· description of identified alternative medical options (e.g., available therapeutic, management, diagnostic options):
· summary of advantages and disadvantages of the different medical options 
· description of the expected benefits and risks (nature, extent, probability, duration, frequency)
· description of undesirable side-effects and other risks (including the nature, severity, probability and duration of acceptable harm)
· potential hazards (e.g., resulting from technologies, substances, manufacturing procedures, and impurity profiles) and approaches to minimize such risks 
· benefit-risk profiles and limitations of these options in relation to the different clinical forms, stages, and severities of the medical conditions and in relation to different target populations
· diverging opinions of healthcare professionals as to the use of the different medical options, if applicable 
· types of users.
· an indicative list of parameters that will be used to determine the acceptability of the benefit-risk ratio for the device under evaluation. This list should be based on the information collected through the SOTA literature review.





[bookmark: _Toc446499054][bookmark: _Ref164257912][bookmark: _Ref164529750][bookmark: _Ref164533901][bookmark: _Ref166607076][bookmark: _Ref233288598][bookmark: _Toc236912932]Device description - typical contents
[bookmark: _Hlk225180448]The description of the device under evaluation should be detailed enough to allow for a valid evaluation of the state of compliance with GSPRs, the retrieval of meaningful literature data and, if applicable, the assessment of equivalence. A non-exhaustive list of typical content to consider, if applicable, is:
· name, trade name and, if available, alternative brand name, the Basic UDI-DI where applicable, models/ various configurations/variants, version, sizes, parts/components of the device, including software and accessories 
· device risk class and applied classification rules
· generic device group to which the device belongs (e.g. biological artificial aortic valve)
· whether the device is being developed/ undergoing initial CE-marking/ is CE-marked
· whether the device is currently on the market in the Union or outside the Union, and for how long; justification if it is considered that the device belongs to a well-established technology and device history: description of all clinically relevant changes, with rationale for the change
· intended purpose of the device, including:
· exact indication (if applicable)/ identification of medical fields concerned/ name of disease or relevant medical condition/ clinical form, stage, severity/ symptoms or specific medical purposes (e.g. aspects to be treated, managed or diagnosed) 
· target group/ patient populations (e.g. adults/ children / infants/ elderly or specific age group, pregnant/ breastfeeding women or, other aspects)
· intended user (for professional user / lay user)
· organs / parts of the body / tissues or body fluids contacted by the device
· duration of use or contact with the body
· device lifetime 
· repeated applications, including any restrictions as to the number or duration of re-applications
· contact with mucous membranes/ invasiveness/ implantation
· contraindications
· precautions required by the manufacturer
· single use / reusable.
· general description of the medical device including: 
· key functional elements, e.g. its parts/components (including a concise physical and chemical description, software, if appropriate), its formulation, its composition, its functionality and, where relevant, its qualitative and quantitative composition
· the technical specifications, mechanical characteristics
· sterility
· radioactivity
· how the device achieves its intended purpose/ treatment and management options
· principles of operation/ mechanism of action scientifically demonstrated
· materials used in the device with focus on materials coming in contact (directly or indirectly) with the patient/ user, description of body parts concerned
· whether the device incorporates a medicinal substance (already on the market or new), animal tissues, blood components, the purpose of the component
· whether the device incorporates electronic programmable systems, including software, or software that are devices in themselves
· whether the device incorporates or consisting of nanomaterial
· whether the device is composed of substances or combinations of substances
· medical alternatives to the device with reference to the SOTA description 
· description of the degree of novelty and the innovative aspects of the device
· whether the device is intended to cover unmet medical needs with consideration to its orphan or  breakthrough device status, if relevant
· if the device is equivalent to an existing device for which following information should be given[footnoteRef:101]: [101:  See MDCG 2020-5 and to Appendix II of MDCG 2023-7 for guidance on equivalence. For further guidance on demonstration of equivalence of Annex XVI products, please refer to MDCG  2023-6.] 

· name or trade name(s), models, sizes, settings components, including software and accessories
· intended performance, including the technical performance of the device intended by the manufacturer, the intended clinical benefits, claims regarding clinical performance and clinical safety that the manufacturer intends to use
· for devices based on predecessor devices: Name, models, sizes of the predecessor device, whether the predecessor device is still on the market, description of the modifications, date of the modifications.


[bookmark: _Ref164529753][bookmark: _Ref165303152][bookmark: _Ref167309998][bookmark: _Toc236912933][bookmark: _Hlk164627990]Clinical evaluation plan typical content
Depending on the stage in the lifecycle of the product, the following aspects should be considered for inclusion in the CEP. Mandatory aspects foreseen by MDR are indicated with “*”. 
	[bookmark: _Hlk165376151]Aspects (not an exhaustive list)

	· Identification and description of the device covering all sizes, variants, models, accessories and configurations. For additional information, see Appendix A2.

	· a specification of the intended purpose of the device (see Appendix A2 for more information on the intended purpose content) *.

	· a clear specification of intended target groups with clear indications and contra-indications, where applicable*

	· Description of whether:
· the clinical evaluation is based on clinical data of the device under evaluation and/or an equivalent device
or
· if demonstration of conformity with GSPRs based on clinical data is not deemed appropriate.

	· Description of the SOTA, including the planned steps to identify it (see Appendix A1). Note that the SOTA analysis may also be documented in the CER or in a dedicated document. The SOTA literature search protocol and report may also be in separate documents

	· If equivalence will be claimed, demonstration of equivalence is documented in the CEP, in the CER or in a dedicated document (see MDCG 2020-5 for more information on equivalence).

	· a detailed description of intended clinical benefits to patients with relevant and specified clinical outcome parameters*. 

	· an identification of the GSPRs that require support from relevant clinical data*. See appendix A9 for more information.

	· whether there are any design features of the device, or any indications or target populations, that require specific attention. The clinical evaluation should cover any design features that pose specific performance or safety concerns (e.g. presence of medicinal, human or animal components), the intended purpose and application of the device (e.g. target treatment group and disease, proposed warnings, contraindications, precautions, and method of application) and the specific claims made by the manufacturer about the clinical performance and clinical safety of the device. 

	· For CE marked devices, whether the manufacturer has introduced/ intends to introduce any relevant[footnoteRef:102] changes, including [102:  	Many changes are not clinically relevant (such as administrative changes to the labelling) and need not be considered for setting up a Clinical Evaluation plan.] 

· design changes,
· changes to materials and manufacturing procedures,
· changes to the information materials supplied by the manufacturer (label, IFU, available promotional materials including accompanying documents possibly foreseen by the manufacturer) or other claims, 
· and whether the claim of equivalence to an existing device is still appropriate. 

	· For CE marked devices, whether there are any specific clinical concerns that have newly emerged and need to be addressed. 

	· Planning of clinical evaluation stages 1-3:
· Methods for clinical data identification, specifying the data source(s) and type(s) to be used in the clinical evaluation. Data relevant to the clinical evaluation may be generated and held by the manufacturer or available from scientific literature. The literature search protocol, as referred to Appendix A6, may be included in the CEP or may be in a separate document. For additional information, see Section 8 (Identification of available clinical data), and Appendix A5 (Sources of literature) and Appendix A6 (Data not held by the manufacturer search, key elements).

· Methods for the appraisal of relevant clinical data (see Section 9). The appraisal plan may be included in the CEP or in a separate document.

· Methods for the analysis of relevant clinical data (see Section 10), including: 
· a specification of methods to be used for examination of qualitative and quantitative aspects of clinical safety with clear reference to the determination of residual risks and side-effects*.
· an indicative list and specification of parameters to be used to determine, based on the SOTA in medicine, the acceptability of the benefit-risk ratio for the various indications and for the intended purpose or purposes of the device*.
· an indication of how benefit-risk issues relating to specific components such as use of pharmaceutical products, non- viable animal tissues or human tissues, are to be addressed*.
· The analysis plan may be included in the CEP or may be in a separate document.

	· the CDP should outline the progression of clinical investigations, starting from exploratory investigations, such as first-in-man studies, feasibility and pilot studies, to confirmatory investigations, such as pivotal clinical investigations*. Milestones and potential acceptance criteria should be described.



[bookmark: _Ref233282631][bookmark: _Toc236912934][bookmark: _Hlk158044726]Clinical data for medical device software
To generate clinical data for the clinical evaluation of MDSW, the manufacturer may consider performing studies to assess the device’s safety or performance. If the study in question prospectively enrols patients as subjects and prospectively collects their data for the purpose of assessing the safety or performance of the MDSW, this study should qualify as a clinical investigation (per MDR Article 2(45)). 
As acknowledged in MDCG 2021-6, if the patient data to be used has not been prospectively collected from enrolled subjects for the purpose of the study (e.g., extracted from pre-existing health records), this study would generally not qualify as a clinical investigation.  
However, studies using previously collected patient data can produce valid clinical data for the purpose of clinical evaluation of MDSW, provided each of the following is true:
•	the information that is produced from the study concerns the device’s safety or performance and is generated from the use of the device[footnoteRef:103]. Uniquely in the case of MDSW, the “use of the device” may also refer to using the device on a previously collected dataset; and [103:  First line of Article 2(48) of MDR] 

•	the study is reported in peer reviewed scientific literature as clinical experience of the device under evaluation[footnoteRef:104].  [104:  Third indent of Article 2(48) of MDR] 

As with all clinical data, such data would need to be evaluated in line with MDR and additional clinical data may be needed to provide sufficient clinical evidence per MDR Article 61(1)[footnoteRef:105]. It should also be noted that, while these data may qualify as clinical data, they would not qualify as clinical investigations. Therefore, the requirement for non-CE marked class III MDSW to conduct a clinical investigation per MDR 61(4) cannot be met using these studies.   [105:  For further information see MDCG 2020-1 “Guidance on Clinical Evaluation (MDR)/Performance Evaluation (IVDR) of Medical Device Software] 

 
Please note, the above studies are distinct from studies/activities conducted solely to collect patient data that is subsequently used to train MDSW (e.g., via machine-learning). Patient data collected from these studies/activities would not be considered clinical data but may be useful for training the MDSW and generating relevant data the purpose of pre-clinical evaluation.      
 

[bookmark: _Ref164071656][bookmark: _Ref164160700][bookmark: _Ref165982677][bookmark: _Ref165986496][bookmark: _Ref165986648][bookmark: _Ref167310513][bookmark: _Ref233288458][bookmark: _Toc236912935][bookmark: _Toc446499055]Sources of clinical data not held by the manufacturer (literature) 
[bookmark: _Hlk141803661]There are several different sources that can be searched for clinical data relevant for the clinical evaluation. A comprehensive search strategy is required that should be documented and justified.
 
Scientific databases 
Scientific databases are important sources of clinical data. It should be noted that information coverage and search features available in scientific databases may not be guaranteed and can change with time, and searches for clinical data should typically involve multiple databases. Criteria for selecting adequate databases need to be defined and re-evaluated on a regular basis. The manufacturer should justify which databases are to be used for the clinical evaluation.
Below is a (non-exhaustive) suggested list of examples of databases (it is not expected that manufacturers will use all of these). 
· PubMed is a free resource containing citations and abstracts of biomedical literature. It does not include full text journal articles. Citations in PubMed primarily stem from the biomedicine and health fields, and related disciplines such as life sciences, behavioural sciences, chemical sciences, and bioengineering.
· Embase (Excerpta Medica database) is Elsevier’s biomedical database that focuses on drug and pharmaceutical research, medical devices, and clinical medicine.
· Scopus is Elsevier´s multidisciplinary abstract and citation database.
· CINAHL is an index of the nursing and allied health literature. It indexes publications from several of the prominent nursing associations and from many publishers.

In addition to these databases, there are databases that provide systematic reviews of scientific literature. Two important databases are:
· The Cochrane Library: this is a collection of databases in medicine and other healthcare specialties.
· PROSPERO (international prospective register of systematic reviews) is an international database of prospectively registered systematic reviews in health and social care, welfare, public health, education, crime, justice, and international development, where there is a health-related outcome. PROSPERO is produced by CRD and funded by the National Institute for Health Research (NIHR).

Other sources of clinical data  
Other sources can provide additional clinical data to that listed above (see examples below), many of which are available as open access. Several universities provide information about different resources as well as links to them. Moreover, information about sources, searches and use of data is provided as a part of Cochrane training[footnoteRef:106]. [106:  https://training.cochrane.org/
] 

Examples of other sources, together with information regarding type of clinical data and information that can be found, are listed below:
· Manufacturers´ websites, EUDAMED[footnoteRef:107], websites of European competent authorities and other sites, publish field safety corrective actions and (partial) vigilance reports that can be relevant for the device under evaluation. [107:  The module in EUDAMED for safety reporting is not functional at the time of release of this document.] 

· Besides the sources of FSCAs mentioned above, non-EU databases managed by other agencies such as the Therapeutic Goods Administration, Australia (TGA), Medicines and Healthcare products regulatory agency in the UK (MHRA), the Food and Drug Administration, US (FDA), contain medical device reports submitted under mandatory reporting schemes (by e.g. manufacturers, importers, and device user facilities) and voluntary reporters such as health care professionals, patients, and consumers.
· Medical device registries/registers and disease registries, especially those that are governed by national bodies or speciality medical associations, can be useful sources for RWD.  RWD may be used in for example retrospective studies and registries themselves also issue annual reports (the level of detail may however be low). 
· Clinical investigations conducted under MDR will be reported in a specific module in EUDAMED [footnoteRef:108] [108:  The module is not functional at the time of release of this document.] 

· The ClinicalTrials.gov (US government website) and WHO International Clinical Trials Registry Platform (ICTRP) can be used to identify clinical studies. It should be noted that although these databases should include information about study results, once studies have been completed, results are not always reported (in a timely manner).  



[bookmark: _Toc446499056][bookmark: _Ref164160714][bookmark: _Ref165982726][bookmark: _Ref165982736][bookmark: _Ref165990602][bookmark: _Ref167459476][bookmark: _Ref233808297][bookmark: _Ref233808485][bookmark: _Toc236912936]Identification of available clinical data not held by the manufacturer, key elements for literature searches
Identification of available clinical data not held by the manufacturer is conducted through literature searches that are based on a literature search protocol and reported in a literature search report. The literature search protocol(s) (there may be several) may be part of the CEP and the literature search report of the CER, or they may be standalone documents that are referenced in the other clinical evaluation documents. 
[bookmark: _Toc236912937]A6.1 Methods
The selection of clinical data should be objective and justified and include all relevant publications, reports, assessments, etc., presenting both favourable and unfavourable data. It is important that the clinical evaluators can assess the degree to which the selected data reflect the intended use of the device. 
The search strategy should be based on carefully constructed research questions. These should be consistent with the scope of the clinical evaluation and carefully constructed using objective, non-biased, systematic search methods. Examples include (non-exhaustive list):
· PICO (patient characteristics, type of intervention[footnoteRef:109], control, and outcome queries) [109:  	The term intervention includes therapies, diagnostic measures, measures for the management of diseases or medical conditions.] 

· Strategies described in the Cochrane Handbook for Systematic Reviews of Interventions
· PRISMA (The Preferred Reporting Items for Systematic Reviews and Meta-Analyses) Statement
· MOOSE Proposal (Meta-analysis Of Observational Studies in Epidemiology)
Important inputs for the research question(s) are the device description and the intended purpose and performance of the device including any claims on clinical performance and clinical safety which the manufacturer will make. Also, information such as device or procedure specific risks identified within the risk management process may provide important input. 
Searches should aim to be as extensive as possible to ensure that as much of the relevant data as possible are retrieved. It is, however, necessary to strike a balance between striving for comprehensiveness and maintaining relevance when developing a search strategy. 
Developing a search strategy is an iterative process in which the terms that are used may need to be modified, based on what has already been retrieved. It is often difficult to decide in a scientific or objective way when a search is complete, and the search can stop. It may be appropriate to stop searches if adding a series of new terms to a database search strategy yields no new relevant records or when removal of terms or concepts results in missing relevant records. Another consideration is the amount of evidence that has already accrued: in topics where evidence is scarce, authors might need to be more cautious about deciding when to stop searching[footnoteRef:110].  [110:  More guidance can be found in the Cochrane training handbook and the references therein such as Booth A. How much searching is enough? Comprehensive versus optimal retrieval for technology assessments. Int J Technol Assess Health Care. 2010 Oct;26(4):431-5. doi: 10.1017/S0266462310000966. Epub 2010 Oct 6. PMID: 20923586. 
] 

At a basic level, investigation is needed as to whether a strategy is performing adequately. One simple test is to check whether the search is finding already known publications or publications that have been included in other similar reviews. It is not enough, however, for the strategy to find only those records, as this may demonstrate that the strategy is biased towards known studies and other relevant records might be missed. In addition, citation searches and reference checking are useful to verify the strategy performance and may be a source of information in their own right. 
It is important to document any information found in a structured way to allow retrieval when needed. For example, information about ongoing and/or unpublished trials needs to be carefully documented, as this information may not be accessible at a later time. 
It should be noted that a single study may have more than one publication related to it (or record for it), and each of these publications or other records may contribute useful information. Note, however, the risk of duplication of the same data in different publications. Individual studies may also be duplicated in systematic reviews published in the peer reviewed literature. Depending on the nature and quality of such reviews, it may be appropriate to either remove the individual publication from the clinical evaluation, or the systematic review containing the data of the individual publication, to avoid duplication. Any such removal should be documented and justified.”
Also referenced in the Cochrane training handbook are publications with further guidance on some aspects specific for searches for medical devices[footnoteRef:111], and a checklist (PRESS 2015 Guideline Evidence-Based Checklist) that may be useful[footnoteRef:112]. [111:  Cooper C, Dawson S, Lefebvre C. Searching for medical devices - Practical guidance. Res Synth Methods. 2022 Jan;13(1):144-154. doi: 10.1002/jrsm.1524. Epub 2021 Nov 16. PMID: 34494371.]  [112:  McGowan J, Sampson M, Salzwedel DM, Cogo E, Foerster V, Lefebvre C. PRESS Peer Review of Electronic Search Strategies: 2015 Guideline Statement. J Clin Epidemiol. 2016 Jul;75:40-6. doi: 10.1016/j.jclinepi.2016.01.021. Epub 2016 Mar 19. PMID: 27005575.] 


[bookmark: _Toc236912938]A6.2 Search protocol and report 
The purpose of a search protocol is to plan the search for data before executing the search. The purpose of a search report is to present the results from the search(es), including any deviations from the plan. 
The table below shows typical content of the literature search plan (LSP) and the literature search report (LSR).
	Topic
	LSP
	LSR

	General information
	
	

	Name, trade name and, if available, alternative brand names, UDI-DI where applicable, models, version of the device 
	X
	X

	Scope and purpose of the literature search (should be consistent with scope of clinical evaluation and the review questions)
	X
	X

	Search Input: 
	-
	-

	Sources of data with justification for choice  
	X
	

	Detailed description of the search strategy including:
· which scientific literature databases, with justification;
· other electronic and non-electronic sources of published and non-published information, with justification;
· attempts to identify all relevant published literature;
· strategies for addressing the potential for duplication of data across multiple publications;
· supplemental strategies used to enhance the sensitivity of search(es), e.g., checking bibliography of articles retrieved and hand searching of literature
	X
	

	Search terms and any limits (e.g., type of clinical study, languages) 
	X
	

	Period covered by search (i.e., start and end dates of search(es))
	X
	

	Selection criteria (exclusion/inclusion criteria) to be applied with justification for their choice
	X
	

	Search Output:
	-
	-

	Reference to the search protocol(s)
	
	X

	Date of search, person(s) responsible for executing the search(es), databases used[footnoteRef:113] [113:  As it is likely to be several searches, this applies to each search conducted.] 

	
	X

	Period covered by search 
	
	X

	Sources used to identify data
	
	X

	Exact search strings used (including Boolean operators: AND, OR, and NOT) and any limits applied
	
	X

	Description of any deviations from the Literature search plan with justifications
	
	X

	Selection criteria applied
	
	X

	Results from the literature search (including the selection process, preferably illustrated using e.g., PRISMA flow diagram(s)[footnoteRef:114] or equivalent summary) [114:  Available with conditions here PRISMA 2020 flow diagram — PRISMA statement] 

	
	X

	Method used to identify and remove duplicates
	
	X

	If applied, supplemental strategies used to enhance the sensitivity of search
	
	X

	Complete list of retrieved publications, preferably organized by performance and safety
	
	X

	Complete list of excluded publications with reasons for exclusion[footnoteRef:115] [115:  Non-relevant publications may be excluded based on abstracts if they are not related to the clinical evaluation do not e.g., contain information relating to the device under evaluation (or equivalent device).] 

	
	X

	Additional documents:
	-
	-

	Full text copies of relevant documents
	
	Z[footnoteRef:116] [116:  Will be a part of the technical documentation for the clinical evaluation.] 




Full-text copies of relevant publications, data, and other information should be annexes to the CER and should be available for those conducting the clinical evaluation and the conformity assessment. 
The use of images to present the selection process in the literature search and tables to present more detailed results of searches in the CER (See Section 12 and Appendix A11) is encouraged. 


[bookmark: _Toc446499060][bookmark: _Ref164159823][bookmark: _Ref164529587][bookmark: _Ref165365283][bookmark: _Ref233282403][bookmark: _Ref233282452][bookmark: _Ref233288641][bookmark: _Ref233808253][bookmark: _Toc236912939]Appraisal of relevant clinical data - examples of studies that lack scientific validity for demonstration of clinical performance and/or clinical safety
a. Lack of information on elementary aspects:
For example, reports and publications that omit disclosure of one or more of the following (non-exhaustive)[footnoteRef:117]:  [117:  Reporting guidelines for different study types can be found at https://www.equator-network.org] 

· the methods used 
· the identity of products used
· numbers of patients exposed
· what the clinical outcomes were
· all the results the clinical study or investigation planned to investigate
· undesirable side-effects that have been observed
· confidence intervals/calculation of statistical significance/other relevant statistical methods
· specification of whether intention-to-treat and/or per protocol analysis was conducted, including definitions and results of the analysis.
b. Numbers too small for statistical significance – inadequate statistical power
Includes publications and reports with inconclusive preliminary data, inconclusive data from feasibility studies, anecdotal experience, hypothesis papers and unsubstantiated opinions.
c. Improper statistical methods
This includes:
· results obtained after multiple subgroup testing, when no corrections to confidence intervals/p-values have been applied for multiple comparisons
· calculations and tests based on a certain type of distribution of data (e.g., Gaussian (parametric) distribution with its calculations of mean values, standard deviations, confidence intervals, t-tests, other tests), while the type of distribution is not tested, the observed data distribution is not consistent with the assumed set of parameters, or the data have not been transformed. 
d. Lack of adequate controls
In the following situations, bias or confounding are probable in single arm-studies, non-blinded studies, and in studies that do not include appropriate controls: 
· when results are based on subjective endpoint assessments (e.g., pain assessment)
· when the endpoints or symptoms assessed are subject to natural fluctuations (e.g. regression to the mean when observing patients with chronic diseases and fluctuating symptoms, when natural improvement occurs, when the natural course of the disease in a patient is not clearly predictable)
· when effectiveness studies are conducted with subjects that are likely to take or are foreseen to receive effective co-interventions (including over-the-counter medication and other therapies)
· when there may be other influencing factors (e.g. outcomes that are affected by variability of the patient population, of the disease, of user skills, of infrastructure available for planning/ intervention/ aftercare, use of prophylactic medication, other factors)
· when there are significant differences between the results of existing publications, pointing to variable and ill controlled influencing factors.
In the situations described above, it is generally not adequate to draw conclusions based on direct comparisons with external or historic data (such as drawing conclusions by comparing data from a clinical investigation with device registry data or with data from published literature). 
There are study designs that may adequately eliminate or control for bias and confounders through their design and conduct, which may in turn allow direct comparisons and conclusions to be drawn, such as randomised controlled design, cross-over design, or split-body design.
e. Loss to follow-up
This includes:
· studies that experience high degree of participant attrition and loss to follow up
· Inadequate capture of the flow of participants from recruitment, screening, study inclusion, randomisation and allocation of intervention (if applicable), outcome assessment, follow-up, and analysis. 
Details on loss to follow-up, including numbers of subjects lost to follow-up in each study arm, reasons why subjects leave the study, and the results of sensitivity analysis, should be fully disclosed in reports and publications. 
f. Misinterpretation by the authors
Includes conclusions that are not in line with the results section of the report or publication, such as: 
· reports and publications not correctly addressing lack of statistical significance/confidence intervals that encompass the null hypothesis
· effects too small for clinical relevance.
g. Illegal activities
Includes clinical investigations not conducted in compliance with local regulations. Clinical investigations are generally expected to be designed, conducted and reported in accordance with GCP standards, such as ISO 14155:2020 or a comparable standard, and in compliance with local regulations and the Declaration of Helsinki. Clinical investigations conducted in the EU (which commenced after application of MDR (EU Regulation 2017/745) on 26 May 2021) must comply with the relevant requirements in Chapter VI and Annex XV of MDR, and with applicable national provisions. Clinical investigations conducted in the EU which commenced before application of MDR must comply with Directive 93/42/CE and 90/135/CEE. For clinical investigations performed in countries outside of the EU, they must comply with the applicable legal requirements in those countries.
 


[bookmark: _Ref164529601][bookmark: _Toc236912940]Use of data from retrospective studies
A retrospective study is one in which participants’ baseline information, use of a medical device and the outcomes of interest to the study are obtained from information that existed prior to the commencement of the study. 
Data obtained from retrospective studies has the potential to yield useful information to aid in the clinical evaluation of a medical device. For example, retrospective studies can be useful to establish an assumption of associations between an input and outcomes or contribute to the overall body of evidence. Retrospective studies may be useful for the purpose of investigating the epidemiology and/or natural history of a condition for which a device is indicated. Retrospective studies can also be useful in generating hypotheses which may be further investigated in clinical investigations. Retrospective studies can have a more defined role in the post-market setting, for example, to monitor the safety and assess the "real world" impact of a medical device. This information might be useful in providing confirmatory data regarding the safety and performance of the device. 
However, the use of this data can pose specific challenges. The data was not collected in a predesigned proforma as per the specific requirements of the study, and in most cases some data will inevitably be missing. In addition, certain variables that have the potential to impact the outcome may not have been recorded at all. Like other sources of clinical data, retrospective data should be identified, appraised and analysed in a systematic way as per sections 8, 9 and 10 of this guidance document. 
There are numerous and diverse potential sources of data that can be used in retrospective studies. These include health records, medical insurance databases, patient registries, claims data, laboratory records, pharmacy records, and data previously collected during the normal use of a device. Variations within each of these sources may further increase the heterogeneity of collected data, for example, variations in the structure of patient health records across a health system, heterogenous patient populations within a single database or registry, etc.
Retrospective studies are not considered clinical investigations[footnoteRef:118], and therefore they are not sufficient in themselves for fulfilling the requirement in MDR Article 61(4) to perform a clinical investigation for implantable or Class III devices. Like all sources of device information, data from retrospective sources must be in keeping with the definition in Article 2(48) to be considered "clinical data". This includes a requirement for such data to be generated "from the use of a device" (see Appendix A4 for information regarding clinical data for MDSW). Retrospective studies from the use of the device may be considered as sources of clinical data if they fulfil the definitions of "other studies", "other clinical experience" or "clinically relevant information " as per article 2(48) of MDR and discussed in Sections 8.1.2 - 8.1.4 of this guidance. As with any other source of data, retrospective studies must be appraised and analysed appropriately, as outlined in Sections 9 and 10.  [118:  MDCG 2021-6 Rev. 1, Question 18] 

 The following should also be considered when using retrospective studies in a clinical evaluation:

· Aspects to consider from data sources for retrospective studies
The diversity of available data sources has the potential to provide data that more closely resembles the varied and uncontrolled nature of “real world” clinical practice. However, it also provides significant challenges to ensure the data is of sufficient quality. 
Challenges in appraising the methodological quality and scientific validity of retrospective studies may be present. These issues may relate to:
· completeness of the data,
· accuracy of the data,
· reliability of the data,
· robustness of the data, and/or
· representativity of the data, including diversity.
Challenges may relate to the appropriateness of the data source to provide data of sufficient quality for the purposes of clinical evaluation. These can include issues related to:
· data protection and governance,
· participant consent,
· technical issues relating to heterogenous sources of data.
The quality of retrospective studies depends heavily on the quality of the data source and data collection tools being used. For example, a well-designed, sustainable registry can be a source of high-quality, relevant, representative data, however many disease registries are not adequately designed to collect device-specific information (such as device model, UDI, serial number etc.). In such an example, while a disease registry may be well-designed for studying the characteristics of a disease, its gaps in device-specific information may hinder the ability to correlate clinical outcomes with specific devices and /or may diminish the quality and usability of the data for the purposes of device evaluation.

· Aspects to consider when reaching conclusions using retrospective studies
In general, data from retrospective studies are of lower quality than data from prospective studies, particularly with respect to the assessment of the device’s clinical performance. Retrospective studies are prone to a number of problems, including:
· confounding by indication (where there is a systemic difference in the characteristics of the groups assessed in the study), 
· recall bias (where endpoint data is not systematically collected but is dependent on participants recalling information) and 
· missing data (data which may be important in the evaluation of a device may not have been considered important at the time of data collection and therefore may not have been recorded). 
Thus, it is generally more difficult to control for confounding variables in retrospective studies. While steps can be taken to minimize the effect of these biases and confounders, some effect will remain. As a result, in general, data from retrospective studies may not be the pivotal source of data in the clinical evaluation of devices.


[bookmark: _Ref164523972][bookmark: _Ref164529648][bookmark: _Ref165303063][bookmark: _Ref166598024][bookmark: _Toc446499062][bookmark: _Ref233808002][bookmark: _Ref233808566][bookmark: _Toc236912941] Relationship between GSPRs and clinical evaluation process
Article 61(1) of MDR requires that the confirmation of conformity with the relevant GSPRs, under normal conditions of use, must be based on clinical data. Therefore, in accordance with Part A of Annex XIV, in the clinical evaluation plan the manufacturer should identify all the GSPRs that potentially require support from clinical data (see subsection Appendix A9.1). Furthermore, Article 61(1) establishes that the evaluation of the acceptability of the benefit-risk profile (see subsection Appendix A9.3) and of undesirable side effects (see subsection Appendix A9.2) as detailed in GSPR 1 and in GSPR 8, respectively, must be based on clinical data that provide sufficient clinical evidence[footnoteRef:119]. [119:  MDR, art. 61(1)] 

This appendix presents an overview of the GSPRs that potentially require clinical data for confirmation of conformity and describes the role of clinical data to support them. 
As the requirements span the various stages of the device’s development and lifecycle, having a structured approach to the analysis of GSPRs will make the process more manageable and efficient.
[image: ]A checklist can be a helpful tool when reviewing GSPRs to determine whether clinical data are required. The illustration below is an example of how integrating the question of the need for clinical evidence to confirm conformity into a common GSPRs checklist can help the manufacturer perform this determination.

 
Note that the above checklist is a suggestion on how a systematic and focused assessment of each requirement may be undertaken. Other methods or tools can be used through this process, provided that the chosen solution enables the manufacturer to have a comprehensive overview of the clinical evidence that is needed to support confirmation of conformity. 
GSPRs compliance should be evaluated throughout the device lifecycle. This means that some GSPRs that were not identified as requiring clinical data support at an early stage (e.g., pre-market) may require clinical evidence at a later stage (e.g., post-market). 
[bookmark: _Hlk210915260]Once GSPRs which require clinical data for confirmation of conformity have been identified, the methods by which these data will be identified, appraised, analysed and generated should be described in the CEP.
The CER should document the clinical evidence that confirms the conformity of the device with all identified GSPRs (See Section 12 and Appendix A11).
[bookmark: _Ref233282476][bookmark: _Toc236912942]A9.1 General considerations for GSPRs that potentially require clinical data for confirmation of conformity
This section presents general considerations on aspects which may require clinical data to support confirmation of conformity in relation to the
· device safety and performance, 
· evaluation of undesirable side-effects, and 
· evaluation of the acceptability of the benefit-risk profile for the device.
The table below describes which GSPRs, when applicable, may require clinical data and how often for confirmation of conformity for the device under evaluation, including a non-exhaustive list of aspects to consider. Manufacturers may take this list into account and tailor their approach based on specific characteristics of the device under evaluation.
These elements will support the analysis of relevant clinical data and its documentation in the CER (see Appendix A11).

	
GSPR
	Need confirmation from clinical data?
	Rationale/ Example of approach 

	GENERAL REQUIREMENTS

	1
	Always. 
For all medical devices, clinical data on safety, performance and clinical benefits must exists as per Article 61(1). 


	GSPR 1 outlines a set of requirements that, if fulfilled, can be expected to allow the conclusion that the device under evaluation is safe and effective. To ensure compliance with GSPR 1, safety and performance need to be prioritised from the earliest stages of design and manufacturing, to prevent potential harm before it happens. Further, manufacturers are required to evaluate the device safety, performance and acceptability of the benefit-risk profile taking into account the SOTA. 
In particular, GSPR 1 aspects that may require confirmation of conformity based on clinical data are: 
· the device shall achieve the performance intended by the manufacturer
· the device shall be safe and effective
· the device shall not compromise the clinical condition or the safety of patients, or the safety and health of users or, where applicable, other persons
· any risks which may be associated with the use of the device must constitute acceptable risks when weighed against the benefits to the patient and must be compatible with a high level of protection of health and safety, taking into account the generally acknowledged SOTA.

See also Appendix A9.3 on evaluation of the acceptability of the benefit-risk profile. 

	2-4
	Usually, by relation with GSPR 1.
	Throughout the lifecycle of the device, the manufacturer shall apply a risk management system, which establishes a process to assess the acceptability of benefit-risk profile as per GSPR 1.
If a residual risk is not judged acceptable based on the criteria established in the risk management plan, and further risk control measures are not practicable, the manufacturer may need to collect clinical data. For example, for a certain indication or patient population additional clinical data may be needed. The evidence must support the conclusion that the benefits outweigh the residual risks.


	5
	Usually
	Non-clinical testing, which may be based on available standards, may be used to reduce risks related to use error, including risks related to ergonomic features and usability, during device development. However, such testing may not consider all design and usability aspects that may contribute to safety concerns related to use error.
Results from usability evaluations conducted under simulated use conditions may not be fully generalizable to real-world use scenarios and may not identify all potential use errors related to the user interface and human factors. For devices with a user interface, the design may contribute to use errors due to non-intuitive, counter-intuitive or hard-to-learn displays, alarms or controls. The resulting risks may not be fully revealed during simulated usability testing and may only become evident under real-world, time-critical or stressful clinical conditions, or when the device is used infrequently. 
Examples include risks related to the ergonomic features of the device, design of user interfaces, the environment in which the device is intended to be used, and the knowledge, experience, education, training and medical and physical conditions of the intended user, all of which may need to require confirming clinical data. 
For medical devices intended by the manufacturer for use by the lay population, GSPR 22 should also be considered. 

	6
	Usually 
	Clinical data may be required to confirm safety and performance over the lifetime of the device, particularly for devices where the interactions of the device with the user or patient may change over time. 
Clinical data may be particularly relevant for implantable devices with degradation profiles (e.g., bioresorbable stents), devices that rely on coatings or active substances whose stability may change over time, and drug–device combinations where the durability of both components must be clinically validated. In these cases, clinical evaluation must integrate evidence demonstrating that the benefit–risk profile remains favourable throughout the intended lifetime of the device. Clinical evidence from clinical data may be used to:
 - validate the extent of device degradation over time and if it could result in a loss of device performance or compromise the health or safety of the patient or the user or (where applicable) of other persons, with respect to the results from non-clinical tests (see also GSPR 10 and GSPR 13);
- determine potential clinical impact (new clinical conditions or contra-indications) and to identify the information that need to be provided to the users, where the use of a particular substance or processing method in conjunction with a device could limit its lifetime (see also GSPR 10);
 - confirm, under clinical conditions, the long-term compatibility between the medical device and the medicinal product(s) concerned, when the device is intended to administer medicinal products. It is expected that both the effectiveness of the medicinal products and the performance of the devices, as outlined in their respective indications and intended use, are maintained as foreseen by the manufacturer. Clinical evidence can confirm this performance during lifetime and clinically validate the compatibility of combination (see also GSPR 12).


	7
	Occasionally
	Conformity is generally demonstrated by non-clinical evidence such as packaging validation, environmental stress testing, and stability studies. Depending on the type of device, the materials, the level of innovation of the technology, or inadequate/inexistent methods to simulate the conditions and impacts, clinical data may be required to address uncertainties as to whether the transport and storage under real-world conditions may affect the device’s characteristics, safety and performance at the point of use. 
In particular, for devices sensitive to environmental conditions such as temperature, humidity or vibration, clinical evidence representative of intended use environment may be needed to confirm that performance is not adversely affected during the clinical use.

	8
	Always. 


	Evaluating undesirable side effects of medical devices is essential for ensuring patient safety and requires a multi-faceted approach using multiple data sources. See Appendix A9.2. on evaluation of the undesirable side-effects

	9
	Usually, for devices without a medical purpose included in Annex XVI.
	Clinical evaluation of devices without a medical purpose included in Annex XVI shall be based on relevant clinical data concerning safety. 
Please see also Commission Implementing Regulation (EU) 2022/2346 and MDCG 2023-6 Guidance on demonstration of equivalence for Annex XVI products. 

	REQUIREMENTS REGARDING DESIGN AND MANUFACTURE

	10
	Usually 

	Chemical, physical and biological properties
Special attention should be given to the need to confirm compliance where the human biological response cannot be fully predicted based on in vitro or animal tests.
For example (not exhaustive), clinical data may be needed in the following cases:
· for certain substances, confirmation of functionality and of the absorption, distribution, metabolism and excretion profile may only be possible through clinical data. 
for devices incorporating substances classified as carcinogenic, mutagenic or toxic to reproduction (CMR), or substances with endocrine-disrupting properties, clinical data is generally required to confirm the acceptability of the benefit-risk profile. In such cases, non-clinical data alone may be insufficient to adequately predict the human biological response, particularly with regard to long-term effects, cumulative exposure or use in vulnerable populations. Clinical data should support the justification for the continued use of these substances by demonstrating that the identified risks are adequately controlled and outweighed by the clinical benefits under the intended conditions of use. Clinical evaluation should also contribute to confirming that no suitable alternatives exist (including alternative substances, device designs, manufacturing processes or medical treatments) that would achieve equivalent functionality, performance and a more favourable benefit-risk profile. Where applicable, the clinical evaluation should reflect the latest Commission-mandated scientific guidelines relevant to the substances concerned[footnoteRef:120]. [120:  GUIDELINES - on the benefit-risk assessment of the presence of phthalates in certain medical devices covering phthalates which are carcinogenic, mutagenic, toxic to reproduction (CMR) or have endocrine-disrupting (ED) properties - adopted at plenary meeting on 18 June 2019 and updated 14 june 2024 – SCHEER ] 


	11
	Occasionally
	Infection and microbial contamination 
While sterility validation, microbiological testing and conformity with relevant standards generally support conformity with GSPR 11, clinical data may be relevant and necessary to confirm conformity in real use. In particular, for long-term invasive devices, reusable devices, or devices used in high-risk patient populations, clinical evidence may be needed to confirm that the device does not lead to infection or microbial contamination beyond what is predicted in non-clinical assessments.
In the case of reusable devices, aspects related to reprocessing (e.g., cleaning, disinfection and sterilization) require particular attention. For example, where the maximum number of reuse cycles is determined using simulated conditions, additional clinical data may  be required  to confirm that these limits remain adequate under routine clinical use and to verify that repeated real-world reprocessing does not lead to an increased risk of infection or microbial contamination.

	12
	Usually

	Devices incorporating a substance considered to be a medicinal product and devices that are composed of substances or of combinations of substances that are absorbed by or locally dispersed in the human body.
For devices incorporating a substance considered to be a medicinal product, clinical data may be required to confirm the safety and usefulness of a medicinal product as a part of the device, in addition to clinical data on the device under evaluation to confirm its safety and performance.
For devices composed of substances or combinations of substances that are absorbed by or locally dispersed in the human body, where non-clinical data are insufficient to fully characterise human exposure, clinical data on absorption, distribution, metabolism and excretion, toxicity, interactions and local tolerance, would be needed, as applicable.
Clinical evaluation should reflect the applicable requirements of Directive 2001/83/EC and take into account relevant scientific guidelines issued by the European Medicines Agency, with any deviations appropriately justified[footnoteRef:121]. [121:  The consultation of a medicinal products authority required under GSPR 12 and Annex IX (Section 5.2) or Annex X (Section 6) of Regulation (EU) 2017/745 typically involves the assessment of clinical data to support the safety and usefulness of the medicinal substance when incorporated in a medical device.] 


	13
	Occasionally

	Devices incorporating materials of biological origin
For devices incorporating materials of biological origin, including non-viable tissues or cells of human or animal origin or other non-viable biological substances, compliance with GSPR 13 is primarily supported by non-clinical data addressing the safety of the materials, including validated methods for the elimination or inactivation of transmissible agents. 
Requirements set out in Directive 2004/23/EC and Directive 2002/98/EC, or in Regulation (EU) 722/2012, as applicable, should be addressed, as applicable. 
However, clinical data may be required where residual risks remain or where non-clinical data alone are insufficient to confirm the acceptability of the overall benefit-risk profile.
For example, clinical data may be required in the following cases. 
· For devices manufactured utilising derivatives of tissues or cells of human origin which are non-viable or are rendered non-viable, in accordance with Directive 2004/23/EC any serious adverse reaction observed during or after clinical application that may be linked to the quality or safety of tissues or cells, where identified, shall be taken into account in the clinical evaluation.

· For devices manufactured using non-viable animal tissues or derivatives rendered non-viable referred to in Regulation (EU) No 722/201, manufacturer must justify, the decision to use such materials, including a rationale for the acceptability of the overall transmissible spongiform encephalopathy (TSE) risk estimate. This justification should take into account the expected clinical benefit, potential residual risk and suitable alternatives, such as lower risk tissues or synthetic alternatives. Clinical data may be necessary to support the confirmation of the expected clinical benefit.

· For all devices incorporating tissue of biological origin, where the implementation of elimination or inactivation methods may lead to degradation of the material that may compromise the clinical benefit, performance or functionality of the device, clinical data are expected to support the assessment of the clinical impact of such degradation. Clinical evaluation should address whether the resulting residual risks are acceptable in view of the intended purpose and the expected clinical benefits.

	14 - 16
	Occasionally
	Construction of devices and interaction with their environment
When the device is used in combination with other devices or equipment, the whole combination, including the connection system, shall not impair the specified performance of devices nor cause negative/unfavourable medical manifestations due to negative interactions, unwanted reciprocal interference or complex interoperability during combined use. For example, for devices used in complex hospital settings, or in home environments where conditions are less controlled, clinical evidence may be necessary to confirm that device construction does not lead to unexpected safety or performance issues.

Devices with a diagnostic or measuring function
For these devices, clinical data may be needed to confirm accuracy and reproducibility when used as intended.
The following list gives examples of performance aspects that may be relevant to diagnostic devices and that, where relevant, may require supportive clinical data: 
­	reproducibility of independent acquisition of images (same patient, same machine, different user);
­	reproducibility of independent reporting of images (same patient, same machine, same images, different user);
­	diagnostic sensitivity and specificity of the test for major indications; positive and negative predictive values of the test; 
­	comparisons of performance of new iterations of diagnostic software against previous software versions;
­	normal values by age and gender, reflecting the groups in which the diagnostic system may be used.
A similar approach may be taken for devices with a measuring function.

Protection against radiation
Clinical data may be required where the exposure of patients or users to ionising or non-ionising radiation cannot be fully characterised under non-clinical conditions. For example, for diagnostic imaging or therapeutic devices, clinical data may be necessary to confirm that radiation levels remain within recommended safe limits during clinical use, including repeated or long-term exposure.

	17-18
	Usually 

	Electronic programmable systems/Active devices and devices connected to them
For medical devices incorporating electronic programmable systems, including software and software that are medical devices in themselves, clinical data may be required where uncertainty remains regarding the potential impact of software behaviour, user interaction or cybersecurity risk control measures or other issues may have on patient safety or clinical performance in clinical use. This is particularly relevant where the system directly supports or drives therapeutic or diagnostic decisions. Where such risks cannot be fully assessed through bench testing alone, clinical data may be necessary to confirm safety and performance when used as intended.
Some examples when clinical data may be required include (list not exhaustive)
-	when performance has been validated on controlled datasets which cannot reliably predict accuracy across diverse patient populations and when variable inputs (such as image quality) may be encountered in clinical use. 
-	when bench validation has confirmed correct dosing algorithms, but the interaction between the user interface, alarm systems and clinical workflows, needs to be confirmed by clinical data to ensure that it does not result in dosing errors. 
-	 to confirm that the device output is correctly interpreted and used by the intended users, and that the algorithms perform as intended and meet the intended purpose. 

For further information on clinical data for medical devices software see Appendix A4.


	19
	Occasionally
	Active implantable devices
For implantable medical devices, clinical investigations, which will generate clinical data, are mandatory as per Article 61(4), with the applicable exemptions[footnoteRef:122]. Some aspects that may require support from clinical data include the characteristics of the patient population the effect of physical activity or ageing on implant performance, the expected lifetime of the implant, the reversibility of the implantation, whether the implant can be modified or configured while implanted and the access connection to perform this modification or configuration (e.g. physical access point or wireless connection to the implanted medical device). [122:  Please see MDCG 2023-7 for more information on exemptions.] 


	20-21
	Occasionally
	Protection against mechanical and thermal risks
Protection against the risks posed to the patient or user by devices supplying energy or substances
While non-clinical testing is generally the primary means to demonstrate conformity, manufacturers should be aware that clinical data may be required to confirm where residual uncertainties remain regarding whether test conditions, test methods or acceptance criteria adequately reflect real-world clinical conditions. In particular:
· for implantable or long-term use devices, devices that generate or dissipate heat, or devices exposed to variable mechanical loads depending on patient-specific factors [GSPR 20], or;
· devices that deliver energy or substances directly into the human body, where variables such as tissue response, absorption, distribution, or unintended effects on adjacent structures may not be fully captured through bench or preclinical testing [GSPR 21]
clinical data should confirm that the relevant safety requirements are met in practice.
The confirmation of conformity to these GSPRs could be also related with ergonomic features (in this case may be combined with GSPR 5).

	22
	Usually. 
	Protection against the risks posed by medical devices intended by the manufacturer for use by lay persons
For devices for use by lay persons, clinical data may be necessary to confirm usability, safety, and performance under real conditions of use. For example, clinical data may be useful to confirm that instructions for use are clear, that the device can be handled correctly by lay persons, and that potential risks related to variations in use are minimized.

Moreover, where appropriate, the manufacturer shall include a procedure by which the lay person can verify, at the time of use, if the device performs as intended by the manufacturer. Clinical data may be necessary to determine if such procedure is correct.

	REQUIREMENTS REGARDING THE INFORMATION SUPPLIED WITH THE DEVICE

	23
	Usually

	The information provided in the IFU or labelling (e.g. intended purpose, expected clinical benefits, residual risks, side effects, warnings, precautions, contraindications, guidance on how the user is expected to act to in predictable abnormal situations, alarms or use-related issues during operation instructions for managing foreseeable unwanted situations) should be supported by sufficient clinical evidence and be consistent with the clinical evaluation.



[bookmark: _Ref233282534][bookmark: _Toc236912943]A9.2 Evaluation of the undesirable side-effects
GSPR 8 requires that any undesirable side-effect[footnoteRef:123] [footnoteRef:124] must constitute an acceptable risk when weighed against the intended benefits.   [123:  For the purpose of this guidance, an ‘undesirable side-effect’ under the MDR should be understood as any unintended and unwanted medical manifestation in the human body, as a consequence of the normal use of a device. Undesirable side-effects are not the result of a malfunction, deterioration in the device’s characteristics or performance, or an inadequacy in the information supplied by the manufacturer but rather they are associated with an adverse reaction by the patient to a device that is working properly. An unsuccessful treatment (or treatment failure) should not be considered an undesirable side effect. More details on this understanding are in the MDCG 2023-3. ]  [124:  It should be noted that the terms ‘undesirable side-effects’ and ‘side-effects’ are used synonymously in the MDR.] 

Undesirable side-effects can be expected or unexpected[footnoteRef:125]: [125:  Considered as incidents under the MDR (Article 2(64) MDR). For further information please consult guidance on Post-Market Surveillance and Vigilance (PMSV)] 

· expected undesirable side-effects must be clearly documented in the instructions for use and indicated and quantified in the manufacturer’s technical documentation
· unexpected undesirable side-effects are not considered a priori in the manufacturer’s risk analysis, quantified in the manufacturer’s technical documentation or documented in the product information. If unexpected undesirable side-effects occur, they are to be handled like all incidents, which means that a (re)evaluation of the acceptability of the risks, and the amount of clinical evidence to balance the risks could be necessary. 
In order to evaluate the acceptability of an undesirable side-effect:
· there needs to be clinical data for the evaluation of the nature, severity and frequency of potential undesirable side-effects
· the clinical data should contain an adequate number of observations to support the conclusions relating to undesirable side-effects and the benefits of the device
· consideration has to be given to the SOTA (see Appendix A1).
If there is insufficient clinical evidence due a lack of clinical data or an insufficient number of observations, conformity with the requirement on acceptability of undesirable side-effects is not fulfilled. 

[bookmark: _Ref233282512][bookmark: _Toc236912944]A9.3 Evaluation of the acceptability of the benefit-risk profile
It is expected, 
· that the clinical evaluation demonstrates that any known and foreseeable risks which may be associated with the intended purpose, and any undesirable side-effects, are minimised and acceptable when weighed against the benefits and are compatible with a high level of protection of health and safety, during normal conditions of use; and
· that the IFU (where applicable) include the clinical benefits to be expected as well as correctly describe the intended purpose of the device as supported by sufficient clinical evidence; and
· that the IFU (where applicable) contain correct information to reduce the risk of use error, information on residual risks and their management as supported by sufficient clinical evidence (e.g. handling instructions, description of risks, warnings, precautions, contraindications, guidance on how the user is expected to act to in predictable abnormal situations, alarms or use-related issues during operation,).
It is not possible to directly weigh one benefit against one risk because the risks and benefits vary in magnitude and number. Therefore, the overall benefits should be compared to the overall risks.
When evaluating the acceptability of the benefit-risk profile, it is important to look for clinical data on benefits and risks. The benefits and risks should be measurable and the benefit-risk ratio acceptable for the various indications and intended purpose(s) of the device when compared with parameters based on SOTA in medicine. If the benefit-risk ratio is not acceptable for all clinical indications and intended purpose(s), these should be reconsidered and limitations should be applied to them. 
[bookmark: _Hlk140159575]The risk management documents are expected to identify the risks associated with the device and how such risks have been addressed. The clinical evaluation is expected to continually address the significance of any risks that remain after risk mitigation strategies have been employed by the manufacturer, and to ensure that the benefit-risk ratio remains acceptable over time, taking into account the SOTA. 
Positive impacts of a device on the health of an individual should be meaningful (clinically relevant) and measurable. The nature, extent, probability and duration of benefits, where applicable, should be considered. Benefits may include: 
· positive impact on clinical outcome such as reduced mortality, morbidity or improvement of impaired body function,
· the patient's quality of life (significant improvements, including by simplifying care, improving body functions, providing relief from symptoms),
· clinical management of patients, such as high throughput and increasing automation addressing workforce shortages thereby providing timely access to care,
· outcomes related to diagnosis (such as allowing a correct diagnosis to be made, providing earlier diagnosis of diseases or specifics of diseases, or identifying patients more likely to respond to a given therapy), 
· positive impact from diagnostic devices on clinical outcomes, or
· public health impact (such as to the ability of a diagnostic medical device to identify a specific disease and therefore prevent its spread, or to identify phases, stages, location, severity or variants of disease, predict future disease onset).
The data may show that a benefit may be experienced only in a subset of patients in the target population, or, on the other hand, that a benefit can be extrapolated throughout the target population. It is also possible that the data will show that different patient subgroups are likely to experience different benefits or different levels of the same benefit. A large benefit experienced by a small proportion of subjects may raise different considerations than a small benefit experienced by a large proportion of subjects. For example, a large benefit, even if experienced by a small population, may be significant enough to outweigh risks, whereas a small benefit may not, unless experienced by a large population of subjects.
Where possible, benefit(s) are often evaluated along a scale or according to specific endpoints or criteria (types of benefits), or by evaluating whether pre-identified clinical outcome parameters were achieved. The change in patients/users’ condition or clinical management as measured on that scale, or as determined by an improvement or worsening of the endpoint, may determines the magnitude of the benefit(s) in patients/users. Variation in the magnitude of the benefit across a population may also be considered. Ideally, these parameters should be directly clinically relevant. 
In certain cases, benefits can be assumed when validated surrogate endpoints are met (such as obtaining certain results with diagnostic devices or measurements of anatomical or physiological properties). Based on the current state of medical knowledge, the manufacturers shall justify and document the clinical relevance of endpoints used for the clinical evaluation of a device and demonstrate the validity of all surrogate endpoints (if surrogate endpoints have been used). See Section 9.3.1.1 for further information on the use of surrogate endpoints.
Conversely, negative impacts/risks of a device on the health of an individual should also be considered especially those not predictable. New risks/harms, or new data regarding identified risks, including the ones already assumed as mitigated, could be gathered from:
· adverse events/ serious adverse events, device deficiencies or incidents identified during clinical/PMCF investigations
· incidents and serious incidents, as defined in MDR Article 2(64) and 2(65) respectively (even predictable device-related incidents on the basis of the mode of action of the device)
· estimates of the incidence of incidents
· other real-world data form the post-market phase, including for example complaints, incidents, installed base surveillance, PMCF studies, register analysis and surveys
It is also important to look at the foreseeable sequences of events associated with the device that can result in hazardous situations, which can result in harm. The number of different types of hazardous situations and harm that can potentially result from using the device and the severity of their aggregate effect has to be considered. When multiple harmful events occur at once, they have a greater aggregate effect.
Manufacturer must monitor devices safety and performance in clinical use and implement measures to verify clinical benefit-risk profile in the clinical evaluation if there are significant changes on the device or new information available that could potentially impact the clinical benefit-risk profile of the device. New information could relate, for example, on significant changes on the SOTA, or risks identified in the PMS and product risk analysis.


[bookmark: _Ref233808176][bookmark: _Ref233808329][bookmark: _Ref233808408][bookmark: _Toc236912945]How to specify and justify the level of clinical evidence necessary
A key goal of the clinical evaluation process is to determine whether the relevant clinical data provides sufficient clinical evidence as a basis for:
· the confirmation of conformity with the relevant GSPRs under the normal conditions of the intended use of the device, 
· the evaluation of the undesirable side-effects, and
· the acceptability of the benefit-risk profile for the device[footnoteRef:126]. [126:  Per MDR Article 61(1)] 

To achieve this goal, the evaluators need to have an appropriate understanding of what level of clinical evidence is necessary to demonstrate conformity with the relevant GSPRs for their device. As per Article 61(1), this must be specified and justified by the manufacturer, and the specified level must be appropriate in view of the characteristics of the device and its intended purpose.
Manufacturers should specify and justify the necessary level of clinical evidence as part of clinical evaluation planning (Stage 0), against which the clinical data should be analysed during Stage 3. This should be re-evaluated periodically as part of the continuous clinical evaluation process, to allow for the level to be adjusted in light of new information (such as new developments in the SOTA, new guidance from expert panels, relevant new risks identified from the manufacturer’s risk management system, etc.)
When specifying the necessary clinical evidence, the manufacturer should take into account the following aspects, as it relates to their device:
· Relevant information described in the clinical evaluation plan, including
· The GSPRs that require support from relevant clinical data (see Appendix A99)
· The intended purpose of the device
· The intended target groups, indications, and contra-indications
· The intended clinical benefits to patients and specified clinical outcome parameters
· The specified methods for examination of clinical safety including residual risks and potential undesirable side effects
· The generally acknowledged SOTA including currently available alternatives, if any[footnoteRef:127], see Appendix A1 [127:  Per MDR Article 61(3)(c)] 

· The specified parameters to determine, based on the SOTA, the acceptability of the benefit-risk profile for the various indications and intended purpose
· An indication of how benefit-risk issues relating to specific components such as use of pharmaceutical, animal or human tissues are to be addressed, where present
· The clinical development plan.
· Other relevant characteristics of the device, including, where applicable, the:
· Duration and frequency of use
· Invasiveness of the device
· Expected lifetime of the device
· Novelty of the device or related clinical procedure
· Range of devices/ models/ sizes/ settings to be covered by the evaluation
· Materials incorporated into the device, with particular attention to:
· Any substances which are carcinogenic, mutagenic or toxic to reproduction (‘CMR’) and substances having endocrine-disrupting properties (ED)  
· Any medicinal substance, including a medicinal product derived from human blood or human plasma 
· Any tissues or cells of human or animal origin or their derivatives, which are non-viable or rendered non-viable.
· Any relevant known and foreseeable risks associated with use of the device
· Any relevant non-clinical data, if used in accordance with section 8
· Any specific requirements that may apply to the device in question, including
· Required clinical investigations per MDR Article 61(4)-(6), see MDCG 2023-7
· Well-established technologies per MDR Article 61(8), see MDCG 2020-6
· Products listed in Annex XVI per MDR Article 61(9)
· Where demonstration of conformity with GSPRs based on clinical data is deemed not appropriate per MDR Article 61(10)
· Where clinical evaluation is intended to be based on clinical data relating to a device for which equivalence to the device in question can be demonstrated per MDR Annex XIV section 3, see MDCG 2020-5.
· Any other relevant guidance or standards that may apply to the device, including
· Orphan devices and breakthrough devices, see Appendix A11
· Custom made devices
· Devices manufactured in a healthcare institution
· Legacy devices
· Relevant harmonised standards, common specifications, other MDCG guidance, or appropriate expert consensus clinical guidance, if any
· Any relevant views expressed by an expert panel, if consulted in line with MDR Article 61(2).
In general, the specified level of clinical evidence needed must be appropriate in view of the characteristics of the device and its intended purpose. To that end, it should be proportionate to the risk associated with the use of the device. The level should be sufficient to be reasonably likely to identify and evaluate undesirable side-effects and risks throughout the expected lifetime of the device. The intended clinical benefits should also be considered, and the clinical evidence must be sufficient to confirm that the benefit-risk ratio is acceptable throughout its expected lifetime, when compared against the SOTA including currently available alternative treatment options, if any. 
Where appropriate, the level of clinical evidence needed should be specified for each indication, with respect to the confirmation of safety and clinical performance, and the evaluation of side-effects and the acceptability of the benefit-risk profile. The level of clinical evidence needed should duly consider, as applicable, any harmonised standards and common specifications, while also taking into consideration other relevant sources of information such as expert panel opinions, guidance, non-harmonised standards, and scientific literature, in the context of the SOTA.
Once clearly defined, these specifications can act as the level to which the clinical data for the device should be compared during clinical evaluation, and in particular during analysis (see Stage 3). If, following analysis, the evaluators can demonstrate and justify that the available clinical data meet these specifications, then it may be considered that sufficient clinical evidence has been provided for the purposes outlined in MDR Article 61(1). If the available clinical data do not fully meet the specified level of clinical evidence needed, then the manufacturer will need to generate additional clinical data focused on the aspects that have not been met, see Stage 4.

Updates to determination of clinical evidence needed 
As part of the continuous clinical evaluation process, it is expected that the manufacturer’s specification of the level of clinical evidence needed is re-evaluated at appropriate periods. This is particularly relevant for devices that undergo changes in design or manufacture after placement on the market, (e.g., new models or iterations, or changes in response to vigilance reports or market surveillance). Special attention should be given to the following aspects with respect to their potential impact on the clinical evidence needed for the device, where relevant: 
· new design features, including new materials and ergonomic features
· new intended purposes, including new indications, new target populations (age, sex, etc.)
· new claims the manufacturer intends to use
· new types of users (e.g. lay persons)
· new risks associated with the device  
· changes to the invasiveness, duration of use, or numbers of re-applications
· changes to the SOTA including any changes or emergent issues related to available alternative treatment options if any
· Any new relevant guidance, harmonised standards, or common specifications that may have been published since the previous clinical (re-)evaluation as part of the continuous clinical evaluation process.
[bookmark: _Toc446499067][bookmark: _Ref164529833][bookmark: _Ref233808448]

[bookmark: _Toc236912946]Clinical evaluation report - proposed table of contents, examples of contents
The creation and updating of a CER is a crucial requirement of MDR for the confirmation of conformity with relevant GSPRs. 
The CER should be developed by the manufacturer as a standalone document and includes all the relevant information and the analysis required to provide evidence for the confirmation of conformity with relevant GSPRs. The inclusion of data which does not directly support this analysis should be avoided. Detailed source of data should be provided as annexes to the CER (e.g. full copy of publications, full list of literature search results, clinical investigation plan and report, both for the device under evaluation and the equivalent device (if any), etc.).

The content of the table below is for illustration and further elements may be relevant. The content of the clinical evaluation report will vary according to the lifecycle phase, technology and history of the device under evaluation. 
	Table of contents
	Examples

	1. Summary
	Executive summary.
This section should provide a concise executive summary focusing on the relevant aspects of clinical evaluation report to the notified body and/or regulatory authorities.
It should provide a summary of the information on the clinical data[footnoteRef:128] supporting the clinical evidence[footnoteRef:129] for the confirmation of conformity with relevant GSPRs, including whether the clinical evaluation is based on clinical data of the device under evaluation and/or an equivalent device, the determination of the benefit-risk profile in the intended target groups and medical indications, and the demonstration of acceptability of that profile based on the SOTA in the medical field concerned.   [128:  Article 61 (11) and Article 2 (48) of the MDR]  [129:  Article 2 (51) of the MDR] 


	2. Scope of the clinical evaluation and device under clinical evaluation
	Key information necessary to understand the context of the clinical evaluation, particularly useful for the notified body and/or the regulatory authorities, related to the clinical evaluation (reflecting the CEP elements - See Section 7). 
Device description, as indicated in Appendix A2.
Applicable standards and guidance documents. 
If equivalence is claimed, an identification of the equivalent device(s) (by name and Basic UDI-DI if available, together with the name(s) of its/their manufacturer(s) and a description of how the equivalence has been demonstrated. 
Whether the device is already CE marked and since when, or where it is available on a market outside the EU and since when. 
History of the device, including information on the regulatory history, whether it is a new device or a device developed by modifications of a previous version of the device, date of past modifications with reasons and description, and also a summary of sales volumes.
Changes since the last report, whether the device has been modified, models, sizes, software, accessories, new intended purposes, new claims, new events related to the device with an impact on the clinical evaluation. Identification of the sections of the clinical evaluation report that are concerned with the new information and have been modified.

	3. SOTA, including clinical background, 
	Description of the state of art (see Appendix A1) or a summary of key elements if the full description is reported in the CEP or in a separate document.

	4. Clinical evaluation overview
	

	4.1. Type of clinical evaluation
	Description of whether- the clinical evaluation is based on clinical data of the device under evaluation and/or an equivalent device
or
if   demonstration of conformity with GSPs based on clinical data is not deemed appropriate.   
 


	4.2. Demonstration of equivalence (only when equivalence is claimed)
	See MDCG 2020-5 for more information on the demonstration of equivalence.
Identification of the equivalent device and its manufacturer. Exact name, models, sizes, software versions, accessories, etc. 
Relationship between the device under evaluation and the device for which equivalence is claimed (e.g. the device under evaluation has been designed by modifications of a device already marketed by the same manufacturer or by other manufacturer, other). 
If modifications were introduced to address specific safety and/or performance issues, the manufacturer should demonstrate that there are no additional risks or potential of negatively altered performance related to the introduced modifications, or describe how the benefits of the device outweighs them.
Comparison of technical, biological and clinical characteristics from the device under evaluation with those from the equivalent device, which shall be similar to the extent that there would be no clinically significant difference in the safety and clinical performance of the device under evaluation[footnoteRef:130] (see MDCG 2020-5 for details). A gap analysis should be conducted by the manufacturer to evaluate any clinically significant difference(s).  [130:  Section 3, Part A, Annex XIV of the MDR ] 

It shall be clearly demonstrated that manufacturers have sufficient level of access to the data relating to devices with which they are claiming equivalence in order to justify their claims of equivalence (see Appendix II of MDCG 2023-7 for more information).
Justification of equivalence, based on proper scientific data, description of relevant technical, biological and clinical characteristics that affect clinical properties of the device, differences between the intended medical purpose of the device under evaluation and the equivalent device (indications, contraindications, precautions, target patient groups, target users, mode of application, duration of use/ number of re-applications, others), type of device-body interaction. 
If the manufacturer identifies more than one equivalent device to the device under evaluation, the justification of equivalence for each device shall be presented based on proper scientific data for all relevant characteristics: technical, biological and clinical. 
A manufacturer of a medical device shall not claim equivalence to different parts of different devices.
A manufacturer of a medical device shall not claim equivalence to a product without an intended medical purpose listed in MDR Annex XVI. However, in case of products without an intended medical purpose listed in MDR Annex XVI, the manufacturer may claim equivalence to an analogous medical device if duly justified (see MDCG 2023-6).
Comparative tabulations for the device under evaluation versus the equivalent device showing parameters relevant to the evaluation of the three characteristics. Comparative drawings or pictures of the device and the equivalent device showing the elements in contact with the body.
Identification of differences, evaluation if differences are expected or not to influence the clinical performance and clinical safety of the device, reasons for assumptions made.
Conclusions concerning equivalence. Whether the comparison carried out covers all products/ models/ sizes/ settings/ accessories and the entire intended purpose of the device under evaluation, or only certain products/ models/ sizes/ settings/ accessories, or selected aspects of the intended purpose, which ones.
Conclusion on whether equivalence is demonstrated; if it is demonstrated, confirmation that any identified differences are not expected to affect the clinical performance and clinical safety of the device under evaluation; description of any limitations and gaps.

	4.3. Results of the risk management activities





4.4. Clinical data generated and held by the manufacturer
	The risk management documents of the device, e.g. the hazard identification list, risks identified from the risk analysis. The risk management documents are expected to identify the risks associated with the device and how such risks have been addressed. The clinical evaluation is expected to address the significance of any risks that remain after design risk mitigation strategies have been employed by the manufacturer.

See Section 8.3 on clinical data generated and held by the manufacturer.
Note that for class III and implantable devices, when clinical investigation is not performed by virtue of paragraph 61(6), a justification shall be provided (see MDCG 2023-7 for further guidance).

	4.5. Clinical data from literature
	See Section 8.4 and Appendices A5-A6.
Brief summary and justification of the literature search strategy applied for retrieval of clinical data, including objectives, sources used, search questions, search terms, selection criteria applied to the output of the search, quality control measures, results, number and type of literature found to be pertinent.


	4.6. Summary of relevant clinical data

	Summaries of clinical data generated and held by the manufacturer and of scientific literature found to be pertinent, including brief summary of the studies with references (methods, results, conclusion of the authors).   Grouping of relevant clinical data in pivotal and supportive is recommended.
Below there is an example of how to present the summary of the relevant clinical data: 
[image: ]
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	4.7. Appraisal of relevant clinical data 














4.8. Analysis of the relevant clinical data in relation to relevant GSPRs
	See Section 9 and Appendix A7.
Summarises the criteria used by the evaluators for appraising data sets (i.e. the appraisal plan).
References to the detailed appraisal plan in the CEP or in a separate document.
Presents, for each data set, the appraisal output, that is the scientific validity of contents, the relevance to the clinical evaluation, weighting attributed to the data, contents used (performance data, safety data, both), reasons for rejecting a study or document, reasons for rejecting some of its contents.
Below there is an example of how to present the appraisal of the relevant clinical data. Relevant clinical data sets summary and their appraisal, could also be presented in the same table as follows:
[image: ]


	4.8.1. Requirements on safety 
	See Section 10 and Appendix A9.
Summary of conformity assessment with requirements in relation to safety. 
Description of: 
· quantitative and qualitative aspects of clinical safety with clear reference to the determination of residual risks and side-effects.
· whether there are specific design and manufacturing features that pose safety concerns identified in the device risk management documentation that require evaluation from a clinical perspective, and whether these have been adequately addressed. 
· whether the risks identified in literature have been adequately addressed. 
· whether all the hazards and other clinically relevant information (e.g. clinical precautions for reduction of risks, clinical management of risks) have been identified appropriately. 
· whether the safety characteristics and intended purpose of the device requires training of the end-user or other precautions, if users foreseen are adequately qualified, if training requirements and other warnings, precautions, contra-indications are described in the information materials supplied by the manufacturer which should be reviewed to ensure they are consistent with the relevant clinical data appraised in stage 3 and that all the hazards, information on risk mitigation and other clinically relevant information have been identified appropriately.
· special safety concerns about the risk related to the ergonomic features of the device and the environment in which the device is intended to be used (design for patient safety) and also related to the stresses which can occur during the lifetime of the device (such as in case of reusable devices).
· the quality, safety and usefulness of the ancillary action of the medicinal substance or the ancillary non- viable animal or human tissues, are incorporated in the medical device.
· the safety (in particular safety with regard to viruses and other transmissible agents) for patients, users and, where applicable, other persons of the medical devices manufactured utilising derivatives of tissues or cells of human origin which are non-viable or are rendered non-viable covered by MDR[footnoteRef:131], tissues or cells of animal origin, or their derivatives, which are non-viable or rendered non-viable or other non-viable biological substances, in order to guarantee the benefit and needed biologic safety. [131:  Article 1(6) (g) of the MDR ] 

· whether there is sufficient clinical evidence for determining the safety of the device.
· whether there is consistency between the SOTA , the available clinical data, the information materials supplied by the manufacturer, and the risk management documentation for the device.

	
	

	4.8.2. Requirements on performance 
	See Section 10 and Appendix A9.
Summary of conformity assessment with requirements in relation to performance.
Description of clinical performance. For each intended clinical performance, extent to which evaluation of benefits is possible based on available data, limitations of the data, description of gaps, uncertainties or unanswered questions, and assumptions, taking into account the clinical outcome parameters defined in the CEP. Whether there is sufficient clinical evidence for every intended clinical performance. 


	4.8.3. Requirement on acceptability of side-effects 
	See Section 10 and Appendix A9 (in particular Appendix A9.2)
Summary of conformity assessment with requirement in relation to the acceptability of undesirable side-effects.
Whether the clinical data available is of sufficient amount and quality for the detection of potential undesirable side-effects, their severity and frequency, limitations of the data, description of gaps, uncertainties or unanswered questions, and assumptions. 
Whether the undesirable side-effects are acceptable and corresponding justifications taking into consideration the SOTA.. 

	4.8.4. Requirement on acceptability benefit-risk profile 
	See Section 10 and Appendix A9 (in particular Appendix A9.3) Summary of conformity assessment with requirement in relation to the acceptable benefit-risk profile.
Summary of the total experience with the device, including estimated numbers and characteristics of patients exposed to the device in clinical investigations, PMCF, from other user experience, and in the market; duration of follow-up. 
Nature, extent/severity, probability/frequency, duration of benefits to the patients and of undesirable side-effects and other risks. 
For the various indications and the intended purpose or purposes of the device, whether the benefit-risk profile, including its uncertainties or unanswered questions, is compatible with a high level of protection of health and safety, taking into consideration the parameters determined in the plan and the SOTA in medicine.. 
Relevant aspects to consider:
· Evaluation of the description of the intended purpose of the device
· Evaluation of the device’s benefits to the patient
· Quantification of benefit(s) to the patients
· Evaluation of the l risks of devices 
· Evaluation of acceptability of the benefit-risk profile.
Also, additional aspects in evaluation of acceptability of the benefit-risk profile in certain medical devices, such as devices that incorporate substances which are carcinogenic, mutagenic or toxic to reproduction (CMR) and substances having endocrine-disrupting properties (ED), tissues or cells of animal or human origin, or their derivatives, which are non-viable or rendered non-viable.

	5. Conclusions
	See Section 12.
Clear statement concerning compliance to the GSPRs set out in Annex I MDR.
Assessment of whether the CER is in keeping with the CEP and justification of any deviation. Acceptability of the benefit-risk profile according to the SOTA in the medical fields concerned and according to available medical alternatives.
Adequacy of the information materials supplied by the manufacturer, whether the intended purpose and risk reduction measures are adequate; discrepancies.
Suitability of the device, including its IFU, for the intended users and usability aspects; discrepancies.
Adequacy of claims foreseen by the manufacturer; discrepancies. 
If there is consistency between the clinical data, the information materials supplied by the manufacturer, the risk management documentation for the device under evaluation; discrepancies.
Whether there is consistency between these documents and the SOTA; discrepancies. 
Description of residual risks and uncertainties or unanswered questions, whether these are acceptable for CE-marking, how these should be followed during PMS (uncertainties regarding medium- and long-term performance, safety under wide-spread use, residual risks such as undesirable side-effects and complications occurring at rates below detection possibilities of currently available clinical data, others). Whether these are already being addressed in ongoing PMS activities, e.g. in currently ongoing PMCF studies. Whether new or additional PMS activities, including PMCF studies, should be foreseen.

	6. Date of the next clinical evaluation
	See Section 14. Suggested date, with justification.

	7. Dates and signatures
	See Section 12.
Date of the clinical evaluation report. 
Statement that the evaluators agree with the contents of the report. Dates, names and signatures of the evaluators. 
Final release by the manufacturer. Date, name and signature according to manufacturer’s document control procedures.
Please note that electronic signatures are accepted

	8. Qualification of the responsible evaluators
	See Section 6.4.

	9. [bookmark: _Ref233282663]References
	Appropriate references to related documents should be supplied as discussed in Section 12.
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[bookmark: _Toc236912947]Proposed checklist for the release of the clinical evaluation report
It is recommended to check the following aspects for the release of a clinical evaluation report: 
· is the CER a standalone document and does it include an executive summary which provides an overview on the relevant aspects of clinical evaluation of the device?
· can the report be read and understood by a third party, does it provide sufficient detail for understanding the clinical evaluation procedure adopted by the evaluators, the data that are provided, all assumptions made and all conclusions reached? 
· is all the relevant information regarding the device description covered by the CER? For additional information, see Appendix A2.
· is key information necessary to understand the context of the clinical evaluation as outlined in the CEP reflected in the CER?
· if the device is already marketed in the Union or outside the Union, have the latest PMS/ PMCF data been taken into consideration and have these been summarised and referenced in the CER (See also Section 8.1.4)?
· are all clinical data mentioned, adequately summarised and appraised in the CER?
· if equivalence is claimed, 
· is the equivalent device clearly identified as well as its manufacturer? 
· is demonstration of equivalence between the device under evaluation and equivalent device(s) included in the report (considering the technical, biological and clinical characteristics)?
· does the report disclose all the differences between the device under evaluation and the equivalent device? Does it explain why the differences are not expected to significantly affect the clinical performance and clinical safety of the device?
in respect to the SOTA, 
· when updating the CER, has the information on SOTA been updated as well? 
· is SOTA described (see Appendix A1) or are its key elements summarised (if the full explanation is reported in the CEP or in an appendix)? Is it adequately substantiated by literature? 
· does the content of the CER fully correspond to the SOTA?
· does the report explain why the benefit-risk profile and the undesirable side-effects are acceptable (including the nature, severity, probability and duration of acceptable harm) in relation to the SOTA (including information on available diagnostic or therapeutic alternatives, historical context and developments, etc.)? 
· If the CER covers several models/ sizes/ settings and/or different medical conditions, is there sufficient clinical evidence and are the report’s conclusions correct for
· all the devices?
· all its sizes, models and settings? (Including the smallest/ largest size, highest/ lowest dose, etc.)
· every indication (as described in the IFU/ not excluded with contraindications in the IFU)?
· the entire target population (pre-term infants to old age, for males and females, etc., if not restricted in the IFU)?
· every form, stage and severity of the medical condition, as applicable (Including the most severe/ most benign forms, acute/ chronic stage, if not excluded in the IFU)?
· all intended users (including lay persons, if not excluded in the IFU, and any unusual user group)?
· the whole duration of device use, including the maximal number of repeated exposures (as indicated by the IFU)?
· if there are any discrepancies as to the above, are they identified in the report’s conclusions?
· is conformity to each of the relevant GSPRs clearly stated and are all discrepancies identified in the report’s conclusions? 
· are all the quantitative and qualitative qualitive aspects of clinical safety described and are all the risks that could have a significant impact on the benefit-risk analysis identified and assessed in the CER?
· are the clinical benefits, in relation to relevant clinical outcome parameters, properly described and assessed? 
· do the report’s conclusions include the relevant information about all the risks that could have a significant impact on the benefit-risk analysis' been identified in the clinical evaluation? Is there alignment between the risk management and clinical evaluation?
· do the information materials supplied by the manufacturer correspond with the contents of the CER and are all discrepancies identified and justified in the report’s conclusions?
· do the report’s conclusions identify all residual risks and uncertainties or unanswered questions that should be addressed with PMS / PMCF activities?
· do the report’s conclusions support the intended purpose, the claims and the information material supplied by the manufacturer and SSCP?
· do the report’s conclusions demonstrate a sufficient level of clinical evidence to demonstrate compliance with the relevant GSPRs? 
· is the report dated, and includes information about next CER update (date and justification)?
· is the qualification of the evaluators included in the report and does it include the aspects listed in section 6.4?
· does the manufacturer hold a CV of each of the evaluators and are these up to date? 
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