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a b s t r a c t 

Introduction: Specific guidance and examples for health technology assessment (HTA) of medical devices 

are scarce in medical device development. A more intense dialogue of competent authorities, HTA agen- 

cies, and manufactures may improve evidence base on clinical and cost-effectiveness. Especially as the 

new Medical Device Regulation requires more clinical evidence. 

Methods: We explore the perceptions of manufacturers, competent authorities, and HTA agencies towards 

such dialogues and investigate how they should be designed to accelerate the translational process from 

development to patient access using semi-structured interviews. We synthesized the evidence from man- 

ufacturers, competent authorities, and HTA agencies from 14 different jurisdictions across Europe. 

Results: Eleven HTA agencies, four competent authorities, and eight manufacturers of high-risk devices 

expressed perceptions on the current situation and the expected development of three types of early 

dialogues. 

Discussion: The MDR has to be taken into account when designing the early dialogue processes. Transfer- 

ring insights from medicinal product regulation is limited as the regulatory pathways differ substantially. 

Conclusion: Early dialogues promise to accelerate the translational process and to provide faster access 

to innovative medical devices. However, health policy-makers should promote and fully establish regula- 

tory and HTA early dialogues before introducing parallel early dialogues of regulatory, HTA agencies, and 

manufacturers. For initiating change, the legislator must create the legal basis and set the appropriate 

incentives for manufacturers. 

© 2021 The Author(s). Published by Elsevier B.V. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

In an environment of ever-increasing healthcare costs, health 

olicy decision makers have a legitimate interest to systematically 
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valuate the properties, effects, and impacts of new health tech- 

ologies by commissioning Health Technology Assessments (HTA) . 

hile HTA for medicinal products (pharmaceuticals) has been es- 

ablished for over 30 years [1] , guidance for HTA of medical devices 

MDs) is still scarce and heterogeneous [2] . Evidence on the rel- 

tive benefits and costs of an MD (cost-effectiveness), an integral 

art of HTA , is often missing when an MD is placed on the mar-

et [3] . In recent years, policy makers have introduced a promis- 

ng approach to improve the evidence base at market entry, i.e., 

arly dialogues (ED). EDs are the exchanges between manufacturers 

nd public institutions to obtain guidance on the evidence require- 
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ents for regulatory and reimbursement purposes [4] . EDs can fa- 

ilitate the flow of information between manufacturers, competent 

uthorities (CA) , and HTA agencies . The high relevance of EDs for 

ociety, industry, and public authorities is reflected by the activi- 

ies of the European Commission funded EUnetHTA Joint Action 2 

5] and Joint Action 3 [6] as well as the SEED project (Shaping Eu- 

opean Early Dialogues for health technologies) [7] that pilot tested 

ifferent types of EDs for medicinal products and medical devices. 

s a result, manufacturers can obtain non-binding scientific advice 

sing EDs of the European Network for Health Technology Assessment 

 EUnetHTA ) before starting pivotal clinical trials [ 8 , 9 ]. 

Awareness of regulatory requirements, such as HTA , at an early 

tage in a product lifecycle, will assist manufacturers in identifying 

ey evidentiary needs and potentially shortening the delay in pa- 

ient access to life-saving MDs . In particular, guidance on study de- 

ign, accepted clinical endpoints, budget impact, and relative effec- 

iveness help manufactures address the HTA agencies’ requirements . 

he lack of such evidence may delay reimbursement or create an 

naccurate perception of the benefits and harms of an MD , which 

sually leads to a denial of reimbursement and a delay in patient 

ccess. 

This study explores the different perceptions on EDs by manu- 

acturers, CAs , and HTA agencies and investigates how EDs should 

e designed and implemented to accelerate patient access to po- 

entially life-saving and health-improving MDs . 

. Regulatory and health technology assessment background 

In the context of medicinal products, EDs are well established 

nd being offered by key CAs . For example, the Innovation Task 

orce of the European Medicines Agency (EMA) offers informal ex- 

hange of information and provides guidance and scientific advice 

uring the product development phase to identify scientific, le- 

al, and regulatory challenges for medicinal products [10] . However, 

he regulatory pathway of MDs differs significantly. Therefore, to 

nderstand how lessons learned from the use of EDs in medici- 

al products can be applied to the context of MD , we summarize 

ritical differences in the regulatory pathways between MDs and 

edicinal products . To ensure accessibility, we provide definitions 

f key terminologies in Table 1 . 

.1. Medical devices and medicinal products 

The regulatory pathway for MDs is specified in the Medical De- 

ice Regulation (MDR, EU 2017/745) [11] while the regulatory path- 

ay for medicinal products is detailed in Community Code Relat- 

ng to Medicinal Products for Human Use (Directive 2001/83/EC) 

12] and Regulation (EC) No 726/2004 [13] for the decentralized 

nd the centralized authorization procedures, respectively. The fol- 

owing aspects of the regulations must be taken into account when 

ransferring insights from existing EDs of medicinal products to 

Ds. First, the levels of involvement by the responsible authorities 

iffer. Manufacturers affirm that their MD complies with all ap- 

licable legislation by signing the Declaration of Conformity (DoC) 

nd affixing the CE-marking (CE) [14] , without any active involve- 

ent from responsible authorities. A CE-marked MD can be placed 

n the market in the 32 countries, i.e., the countries within the Eu- 

opean Economic Area, Switzerland, and Turkey (CE-region). Man- 

facturers self-certify MDs of risk class I, while conformity assess- 

ent of higher risk class devices requires the involvement of a 

otified Body (NB) [15] . The conformity assessment and the self- 

eclaration differs from an assessment by a CA. For the latter, CAs 

ctively review the evidence provided by a manufacturer and pro- 

uce a summary opinion to the national authority or the Euro- 

ean Commission (EC). Then, the responsible authority forms a 

egally binding contract with the manufacturer, i.e., a marketing 
2 
uthorization, which regulates the production, marketing, effec- 

ive period, and product label. Second, the rigor of the required 

vidence differs. MD manufacturers are not required to conduct 

andomized controlled trials (RCTs) for demonstrating efficacy. In 

ontrast, manufactures of medicinal products must produce evi- 

ence on efficacy by conducting RCTs. Third, the evaluation of a 

edicinal product is more complex due to its diverse modes of ac- 

ion, including pharmacological, immunological, or metabolic path- 

ays. Therefore, the evidence generation phase before market en- 

ry is substantially longer compared to MDs. Despite the fact that 

vidence generation has become increasingly more complex for 

ovel MDs, such as robotics, combination products, or active de- 

ices with machine-learning components, evidence based on real- 

orld data is often acceptable. Fourth, the timing of the assess- 

ent and the party involved in the discussion differs. Medicinal 

roduct manufacturers interact directly with the CA during the 

roduct development process. MD manufacturers, however, inter- 

ct with private NBs to assess conformity and interact for the first 

ime with the CA in the post-market phase. This early interaction 

ith official bodies allows informing the manufacturers about EDs. 

Bs are public or private conformity assessment bodies that are 

ssessed by an international joint assessment team and designated 

y the competent authorities (CAs) of the Member States [16] . The 

Bs are monitored continuously by the CAs who report to the EC 

nd to the Medical Device Coordination Group (MDCG). 

.2. Health technology assessment 

While the regulations for market access are aligned throughout 

he CE-region, HTA requirements differ by country, product type, 

ayer, and place of application [ 17 , 18 ]. From a societal perspec-

ive, this decentralized decision-making may be advantageous for 

ccounting for heterogeneous preferences. However, fulfilling such 

arious requirements can be very challenging for manufacturers. 

ot every MD is assessed by a national or regional HTA agency and 

ome HTA agencies tend to uncritically adopt the decisions of HTA 

gencies in other countries. Due to the plethora of MDs ( > 50 0,0 0 0),

any HTA agencies only assess the need for an assessment on the 

nitiative of a health committee or a manufacturer after the device 

as been placed on the market (e.g., see the NICE guidance on the 

election of technologies [19] ). In contrast, for medicinal products, 

TA is mandatory after market entry to obtain reimbursement by 

he healthcare systems in many countries [20] . 

.3. Early dialogues 

The utility of EDs in supporting regulatory processes is im- 

ense from HTA agencies’ and manufacturers’ perspectives. For HTA 

gencies, EDs are of importance to identify emerging technologies 

arly, i.e., through horizon scanning [21] , and to develop methods 

o assess new technologies. For manufacturers, EDs help to ma- 

euver through the regulatory pathway by defining needs, expecta- 

ions, and requirements for specific patient populations, compara- 

ors, endpoints at an early stage, which allows the drafting of ef- 

cient MD development plans [3] . EDs can occur between manu- 

acturers and competent authorities (CAs) , i.e., regulatory EDs , man- 

facturers and HTA agencies , i.e., HTA EDs, or a joint ED between 

anufacturers, CAs , and HTA agencies , i.e., parallel EDs (see Fig. 1 ). 

. Methods 

To identify whether EDs between manufacturers, CAs , and HTA 

gencies have the potential to shorten the time to a reimburse- 

ent decision and to enable faster patient access, we developed 

hree surveys that we disseminated to experts affiliated with HTA 

gencies, CAs , as well as manufacturers of MDs . For developing the 
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Table 1 

Definitions of Regulatory Institutions and Processes (in alphabetical order) 

CE marking: By affixing the CE-marking to a product, a manufacturer declares that the medical device meets all the legal requirements and that the medical device 

can be sold throughout the CE region. CE marking does not indicate that a product has been approved as safe by the European Union or by another authority and it 

does not indicate the origin of a product [35] . 

Clinical Evaluation Consultation Procedure (Art 54 MDR): For certain class III and class IIb high-risk devices (class III implantable devices and class IIb active 

devices intended to administer/remove a medicinal product), the Notified Bodies must transmit its clinical evaluation to the Expert Panel before certification of the 

Medical Device. The Expert Panel has 60 days to provide a scientific opinion to the Notified Body concerning the benefit-risk determination. The Notified Body 

advises the manufacturer according to the advice of the Expert Panel or the Notified Body provides a full justification where it has not followed the advice [11] . 

Competent Authority (CA): CAs are the national designated regulatory authorities that are responsible for the implementation of the product and medical device 

regulations. In most countries, the same regulatory authority is responsible for medicinal products and medical device. The CAs are responsible for granting 

marketing authorization for medicinal products, for market surveillance as well as for inspections of manufacturers and Notified Bodies [11] . 

Conformity Assessment: Medical device manufacturers must demonstrate whether the legal requirements relating to a device have been fulfilled by a Conformity 

Assessment. Manufactures shall make a self-assessment for low risk devices, i.e., class I devices. For higher risk classes, i.e., classes IIa, IIb, and III, a Notified Body 

must be involved [11] . 

Declaration of Conformity (DoC): A medical device manufacturer needs to declare, sign, and continuously update the DoC. It states that all legal requirements 

have been fulfilled and that the manufacturer takes full responsibility for the product [11] . 

European Medicines Agency (EMA): The EMA is the responsible agency for coordinating scientific resources for the evaluation, supervision, and pharmacovigilance 

of medicinal products. The EMA submits their opinion on the granting, variation, suspension or revocation of a marketing authorization to place a medicinal 

product for human use on the market [13] . 

Expert Panel (Art 106 MDR): Experts of the panels are appointed by the European Commission in consultation with the Medical Device Coordination Group on the 

basis of their scientific, technical and clinical expertise. The panels provide assistance to the European Commission, the Medical Device Coordination Group, the 

Notified Bodies, and the manufacturers regarding the clinical and performance evaluation of certain high-risk medical devices [36] . 

General Safety and Performance Requirements (GSPR, Annex I MDR): A total of 23 performance and safety requirements must be met for a medical device to be 

placed on the market. They are set out in Annex I of the MDR. The MDR requires conformity with nine general requirements, thirteen performance, design and 

manufacturing requirements, and one labeling requirement [11] . 

Health Technology Assessment (HTA): HTA is a systematic multidisciplinary approach to evaluate clinical, social, economic, organizational, and ethical aspects of 

health technologies, i.e., medicinal products, MDs, and other health services, in order to inform policy decision-makers [27] . National or regional HTA agencies 

define HTA methods and recommend reimbursement of a technology. 

Marketing Authorization: A marketing authorization allows the authorization holder to place a medicinal product on the market. The marketing authorization is 

issued by the Competent Authority of a Member State (national authorization) or by the European Commission (centralized authorization for the European Union) 

[37] . 

Medical Device (MD): An MD is any instrument, apparatus, appliance, software, implant, reagent, material or other article intended by the manufacturer to be 

used, alone or in combination, for human beings for medical purposes. The manufacturer shall meet and demonstrate the general safety and performance 

requirements set out in Annex I of the MDR [11] . 

Medical Device Directive (MDD, 93/42/EEC): The MDD is a European legislative act that is aimed at harmonizing the laws relating to medical devices across the 

European Member States. The MDD came into force on July 12, 1993 and will be repealed and replaced by the Medical Device Regulation. The directive sets out the 

goals but the individual European Member States have to devise their own laws to reach these goals [38] . 

Medical Device Regulation (MDR, EU 2017/745): The MDR is a European legislative act that is aimed at ensuring that safe and performant medical devices are 

being placed on the EU market whilst supporting innovation. The regulation must be applied in its entirety across the European Member States. The MDR was 

published on May 5, 2017 and came into force on May 25, 2017. Following the transition period, which has been extended by one year due to COVID-19, the MDR 

will become fully applicable on May 26, 2021 [11] . 

Medical Device Coordination Group (MDCG): The MDCG contributes to the development of guidance aimed at ensuring effective and harmonized implementation 

of the Medical Device Regulation. In addition, it contributes to the development of device standards, of common specifications and of scientific guidelines, 

including product specific guidelines, on clinical investigation of certain devices in particular implantable devices and class III devices [11] . 

Medicinal Product: A substance or combination of substances that is intended to treat, prevent or diagnose a disease, or to restore, correct or modify physiological 

functions by exerting a pharmacological, immunological or metabolic action [12] . 

Notified Body (NB): A NB is a conformity assessment organization that assesses the conformity of a medical device with the requirements set out in the MDR. 

Most NBs are private organizations that are designated for certain scopes by Competent Authorities in a joint assessment procedure [11] . The list of NBs and their 

designated scopes are listed in the New Approach Notified and Designated Organizations (NANDO) Information System. 

Placing a Medical Device on the Market (PM): PoM means the first making available of a medical device or medicinal product other than for investigational 

purposes [39] . 

Risk classes of Medical Devices: Medical Devices are classified in different risk classes, while class I being the lowest and class III being the highest risk class. 

Class I devices can be self-certified; all others require the involvement of a Notified Body. The 22 classification rules can be found in Annex VIII of the MDR [11] . 

Fig. 1. Types of early dialogues in medical devices 

3 
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hree surveys, we followed the framework for qualitative semi- 

tructured interviews developed by Kallio et al. 2016 [22] . First, we 

creened the literature to identify differences in the evidence re- 

uirements between regulators and HTA agencies as well as differ- 

nces among HTA agencies in different countries and regions. The 

esults of the literature review provided key areas in which EDs 

an have a role in shortening the time to reimbursement of inno- 

ative MDs . Secondly, based on these insights and a series of dis- 

ussions among experts within our international consortium, we 

eveloped and pilot-tested the questionnaire with key stakehold- 

rs from Medtech Europe , the EC’s Directorate for the Internal Mar- 

et, Industry, Entrepreneurship & SMEs (DG GROW) , and EUnetHTA . 

ext, we revised the survey questionnaires based on the feedback. 

he final version of the surveys systematically explores the cur- 

ent state and the desired characteristics of the three types of EDs , 

.e., regulatory, parallel , and HTA EDs (see electronic Appendix). To 

aximize the generalizability of our survey results, we recruited 

epresentatives from manufacturers, HTA agencies , and CAs through 

edtech Europe and the network of our project consortium. Specif- 

cally, our study participants included CAs and HTAs in 14 Euro- 

ean jurisdictions: Denmark, England, France, Germany, Hungary, 

taly, Norway, Poland, Scotland, Slovakia, Sweden, Switzerland, The 

etherlands, and Wales. As our literature review found that the 

ize of the manufacturer may affect the ability to comply with evi- 

entiary requirements, we selected six multi-national manufactur- 

rs and two small and medium-sized enterprises ( SMEs ) that pro- 

uce class IIb and/or class III devices that are subject to the clin- 

cal evaluation consultation procedure (Art. 54 MDR). We selected 

he specific MD classes since they necessitate interaction with an 

xpert panel appointed by the EC before declaring conformity. The 

nterviewees obtained the questionnaire in advance by email and 

ere asked to return the pre-filled questionnaire prior to an inter- 

iew in-person or by phone. The semi-structured interviews were 

onducted to clarify, verify, and complement the responses to the 

ritten surveys. The interviews were conducted by FD, HP, AZ, and 

F. All interviewers had at the time of conducting the interviews 

t least two years of research experience in the field. Then, we 

ranscribed the in-person or telephone interviews, and extracted 

nd analyzed the unstructured information from both the ques- 

ionnaires and the transcriptions. 

. Results 

.1. Survey and interview respondents 

We conducted interviews with eleven of the 14 targeted HTA 

gencies (79%). Despite several attempts and the use of the con- 

ortium’s networks of experts, we were unable to recruit respon- 

ents from the HTA agencies in Italy, Wales, and Poland. Also, we 

ere only able to obtain responses from the CAs of Hungary, Italy, 

witzerland, and the United Kingdom (25% of planned interviews). 

he interviews were conducted in the period from September 2019 

o March 2020 and lasted on average 32 minutes (range: 10-52). 

nterviewees were decision-makers in CAs, HTA agencies , and man- 

facturers, including a chief executive officer, market access man- 

ger, country director, and director of market access, value, and 

conomics. 

.2. Key insights from HTA agencies 

.2.1. HTA early dialogues 

Almost half (5/11) of the HTA agencies have existing programs 

n ED that are available to manufacturers of MDs . One HTA agency 

ndicated that ED was restricted to first-in-class class IIb and class 

II MDs addressing unmet medical needs and with a high poten- 

ial impact on patients. The restrictions are similar to the EU- 
4 
etHTA multi-HTA procedure that is designed for medicinal prod- 

cts and MDs [23] . Based on the responses, the ED process typi- 

ally takes between two to four months and includes teleconfer- 

nces and face-to-face meetings. One respondent indicated that 

he HTA agencies do not publish guidelines for EDs on their web- 

ites and refer to the briefing book template of EUnetHTA [24] or 

onduct individual counseling. The HTA EDs focus on the clinical 

nd economic dimensions of an HTA . The main challenge for man- 

facturers concerns with understanding the required rigor in the 

esign of their study and models for demonstrating clinical- and 

ost-effectiveness: 

“Whether it’s more clinical or economic, I’d say it usually covers 

oth, but EDs are both with the caveat that usually the companies 

ave not thought in detail about their models yet.” (HTA-11) 

Although not all HTA agencies offer EDs , more than 70% of our 

espondents recognized the utility of EDs in enhancing the evi- 

ence base used to inform reimbursement decisions. However, two 

gencies mentioned the lack of experience as a perceived barrier to 

he adoption of ED by HTA agencies and manufacturers. 

Lack of capacity or willingness to engage in early dialogue: 

edtech is yet to learn from pharma and biotech. (HTA-5) 

Also, countries with smaller market size saw benefits in orga- 

izing HTA EDs at the international level: 

“[Market size] is why it makes sense for us [small country] to par- 

icipate in EUnetHTA collaboration because we can make these assess- 

ents together and have more impact from the point of view of man- 

facturers.” (HTA-1) 

Eight of the HTA agencies argue that the HTA EDs should be car- 

ied out shortly before or after the product is placed on the mar- 

et. An HTA ED before the product is placed on the market can 

inimize the risk that a technology that is not eligible for reim- 

ursement is developed to a commercially viable product. One HTA 

gency highlights the importance of the timing of EDs on clinical 

nd economic evidence: 

“For advice on the clinical study design, interactions need to be 

arly. For advice on health economic modelling etc., it is probably bet- 

er to interact when a bit more knowledge is available (especially the 

rice).” (HTA-7) 

.2.2. Parallel early dialogues 

Seven of the eleven HTA agencies explicitly indicated that they 

re interested in expanding the scope of cooperation with the CAs , 

hile the remainders saw at least a potential in such cooperation 

n a limited form. Almost 50% of HTA agencies in our sample re- 

orted that the exchange with the CAs is too infrequent (less than 

-3 times a year) and not formalized. Five of the HTA agencies ex- 

ect that parallel EDs will accelerate patient access to device tech- 

ologies especially due to better quality of data for the assessment; 

he remainder was inconclusive as there is little evidence and im- 

ature processes: 

“It depends on the timeliness of the organization, how fast EDs are 

onducted and how many technologies need to go through an early 

ialogue process. In [our country] they have been behind in the dis- 

ussion of prioritization, so the process is still immature.” (HTA-1) 

Eight HTA agencies identified the joint evidence generation of 

egulatory and HTA evidence as key to increase efficiency, espe- 

ially in economic evaluation, valuation, market access, and fi- 

ancing of innovative and advanced MDs. HTA agencies recognized 

he complexity of the process, particularly related to the type of 

takeholders involved in the process. Seven HTA agencies identi- 

ed healthcare professionals as key stakeholders. The majority of 

he HTA agencies believed that clinical experts, health economic ex- 

erts, and patient representatives play important roles in the dis- 

ussion: 

“We may wish to have all stakeholders at the table in all phases 

f the innovation process. But it is hardly feasible. Instead, it seems 
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lausible to expect from NBs to require patients’ perspectives and costs 

erspectives in some pilot projects.” (HTA-5) 

In addition, our respondents highlighted the following chal- 

enges as barriers to a successful implementation of parallel EDs: 

he heterogeneity of MDs (e.g., diagnostic, implantable, or software 

evices), the lack of uniform national or international HTA meth- 

ds, and the lack of financial and personnel resources. 

.3. Key insights from competent authorities 

In general, CA does not have any statutory mandate for con- 

ucting consultation as prescribed by the MDR or national legisla- 

ions. This absence of mandate is consistent with the principle that 

dvising and auditing manufacturers would violate the impartiality 

f the audit process itself [ 25 , 26 ]. 

“Because of its role as a competent authority and in order to pre- 

ent conflicts of interest, CA-2 does not, in principle, offer advice. […] 

s there is no legal basis for this, no such exchange is planned for the

uture.” (CA-2) 

CAs are not directly involved in the conformity assessment , i.e., 

hey only conduct post-market surveillance. The CAs of other mem- 

er states can influence the certification processes through the 

DCG, which is composed of representatives from the CAs of mem- 

er states . The main role of the MDCG is to advise and assist the EC

nd the Member States in ensuring a harmonized implementation 

f the MDR . 

.3.1. Regulatory Early Dialogues 

None of the CA s in our study formally offers regulatory EDs . 

owever, one CA offers the possibility of an informal interaction 

hen requested by manufacturers. CAs consider such requests as 

aluable for the following reasons. First, they can obtain informa- 

ion about emerging innovative technologies prior to market place- 

ent. Second, they can develop new guidance together with the 

anufacturers to address previously unforeseen regulatory needs. 

“We welcome approaches from our stakeholders […]. This particu- 

arly helps new innovations, where understanding the regulatory pro- 

ess may be a challenge. (CA-4) 

Nevertheless, the authorities suggested that the manufacturers’ 

ack of motivation to interact was an obstacle. 

“Engaging with regulators can be perceived as risky by some in 

ndustry – some feel it may lead to increased burden.” (CA-4) 

.3.2. Parallel early dialogues 

Parallel EDs exist in two countries, Hungary and the United 

ingdom, as indicated by the CAs in our survey. Both parallel ED 

rograms have a non- MD focus. One CA , however, includes soft- 

are products, which are technically MDs and regulated by the 

DR . 

“Currently the agency has such collaboration in place for advanced 

herapy medicinal products (ATMPs) and is looking to have similar ar- 

angements for software devices. There is nothing on MDs at the mo- 

ent.” (CA-4) 

.4. Key insights from manufacturers 

All manufacturers indicated that they focus on different aspects 

f HTA during the different stages of a product lifecycle. Depend- 

ng on the regulations on the safety and performance, and the na- 

ional HTA requirements, clinical evidence is usually addressed at 

east one year before a conformity assessment. In contrast, require- 

ents on economic endpoints are typically fulfilled after market 

lacement. 

“[It]depends on the stage when the HTA-evidence is collected. We 

tart [with clinical endpoints], then in some countries, we may explore 

omparative effectiveness data, including quality of life (QOL) and 
5 
atient-reported outcomes. The economic aspects come later. […] Eco- 

omic evidence is collected basically after the CE-marking.” (MANU-4) 

The HTA requirements (provision of evidence on clinical end- 

oints, cost-and cost-effectiveness studies, and appraisal of ethical, 

ocial, and legal aspects [27] ), and, therefore, barriers to market 

ccess, differ by country. 

“For Germany, there is no hurdle as of today because so far, HTA 

as never been a barrier, but the situation is evolving rapidly. In 

rance, it is clearly an obstacle because if you do not have a positive 

TA, the product cannot be marketed at all. For Italy, it is sometimes 

 hurdle because there are some regional health systems that do HTAs. 

o it really depends on the context, although at the national level [in 

taly], HTA has no relevance.” (MANU-4) 

.4.1. HTA early dialogues 

Half of the manufacturers interviewed are aware of the exis- 

ence of an HTA ED . However, only two were familiar with the HTA 

D initiatives of their target markets’ HTA agencies . Only one re- 

pondent knows about the HTA ED initiative of EUnetHTA . The man- 

facturers cited the following reasons for the lack of awareness: 

esource constraints on both sides (manufacturers and HTA agen- 

ies ) as well as poor protection of intellectual property. The per- 

eption of weak protection of intellectual property seems to persist 

lthough involved parties have to sign confidentiality agreements 

n all EUnetHTA EDs [28] . 

“There are several internal hurdles: capacity, the problem of confi- 

entiality as MDs are less protected than drugs.” (MANU-2) 

To optimize the benefits of an ED , manufacturers expect that 

n ED follows a structured and transparent process and has the 

otential to reduce uncertainty in the evidence requirements and 

ts use to inform regulatory decisions. 

“The ED can provide useful insights to manufacturers as to what 

re the most important parameters for HTA to collect. So, it can be a 

ruitful dialogue for both manufacturers and HTA bodies. The poten- 

ial utility of EDs for manufacturers may even increase in the future.”

MANU-4) 

A majority of manufacturers emphasized the importance of 

aving an ED early, at least one year prior to declaring conformity. 

ll agreed that the ED should be a continuous process, not a one- 

ff discussion. 

.4.2. Parallel early dialogues 

Four manufacturers recognized potentials in the utility of paral- 

el EDs since both CAs and HTA agencies have overlapping require- 

ents, particularly in the generation of clinical evidence. Moreover, 

hey expect to realize the largest efficiency gains in reducing the 

ncertainty in evidence requirements for complex MDs . 

“[We expect from parallel EDs] to get some guidance on how to 

treamline the evidence strategy/plan with fulfilling the regulations.”

MANU-8) 

Half of the manufacturers saw the greatest challenges of paral- 

el EDs on the side of the CAs and HTA agencies , mostly due to the

ifferent fields of expertise. In addition, the relevant authorities are 

ased in different countries that may have different preferences on 

he provision of care, thereby resulting in different evidence re- 

uirements for reimbursement decisions. Therefore, the manufac- 

urers expected a lack of aligned recommendations from CAs and 

TA agencies . 

“[…] I see big limits as the capacity of HTA bodies to dialogue with 

he regulatory process as defined by the MDR. The regulatory and HTA 

rocesses are managed by types of subjects that are completely differ- 

nt.” (MANU-4) 

According to four manufacturers, a parallel ED should be con- 

ucted approximately a year before entering the market and po- 

entially earlier if a clinical study is required. The manufacturers 

refer to have multiple meetings as new questions arise constantly 
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n the regulatory and reimbursement processes. Three manufactur- 

rs regarded CAs and NBs and one manufacturer regarded the re- 

ional authority as critical dialogue partners. From manufacturers’ 

erspectives, healthcare professionals, clinical experts, and health 

conomic experts should be involved in a dialogue according to 

ve, seven, and six manufacturers, respectively. Patient representa- 

ives were deemed to be the least relevant (indicated by only four 

anufacturers). 

. Discussion 

This study explored the extent to which EDs between manu- 

acturers, CAs , and HTA agencies have the potential to shorten the 

ime to a reimbursement decision and to enable faster patient ac- 

ess to innovative technologies in Europe. However, we have to 

ecognize that CAs and HTA agencies have different competences: 

hile CAs are specialists in assessing and balancing benefits and 

isks, HTA agencies have expertise in effectiveness and safety as a 

tarting point to assess cost-effectiveness. The benefits of parallel 

Ds may lay in finding an agreement, e.g., on clinical endpoints, 

elevant for both processes [29] . For deriving long-term policy rec- 

mmendations, the regulatory environment needs to be changed. 

ome experts are convinced that the certification process should 

e regulated centrally at a supranational level [30] . The importance 

f such a process is even more pronounced after the implemen- 

ation of the new MDR, which limits country-specific mandates. 

econd, a conformity assessment is a private sector process with- 

ut involving public authorities. The roles of CAs become promi- 

ent after market access, i.e., post-market surveillance. The clinical 

valuation consultation procedure (Art 54 MDR) is the only excep- 

ion where authorities learn about a new product through official 

hannels before market placement. For devices classified as high- 

isk (see Table 1 ), NBs have to submit a clinical evaluation to an

xpert Panel that is appointed by the EC . However, even in this 

ase, the product development is very likely to be at a very ad- 

anced stage, i.e., the clinical evidence may already be available. 

oreover, the confidentiality obligations (Art 109 MDR) does not 

llow CAs or NBs to initiate an HTA ED as all parties involved in

he regulatory process should respect the confidentiality of com- 

ercially relevant information. Third, deciding whether to reim- 

urse an MD is a highly decentralized process that varies consid- 

rably across countries [30] . The fragmentation in reimbursement 

ecision-making complicates the conduct of parallel EDs . A parallel 

D is likely to be implementable if all stakeholders agree in ad- 

ance on the selection of HTA agencies . However, given the hetero- 

eneous preferences and interests of stakeholders, and the lack of 

 specific mandate, the odds of having parallel EDs , are relatively 

ow. 

.1. Obligation to collect or deliver information 

The different types and modes of action of MDs are numer- 

us, and, in most cases, the manufacturer is the sole expert on 

he product. Hence, HTA agencies are unlikely to have the capac- 

ty to actively and continuously scan the entire complex medical 

evice market. Furthermore, manufacturers are less likely to re- 

ease business-sensitive information early. In contrast, authorities 

re aware of the upcoming medicinal products . In addition, man- 

facturers of medicinal products have more obligations related to 

he approval of their products and may receive various incentives, 

uch as orphan drug designation or regulatory advice for Advanced 

herapy Medicinal Products (ATMP) , for engaging the EMA early. Al- 

hough the MD manufactures have milder obligations on demon- 

trating evidence, the CAs and HTA agencies should define transpar- 

nt processes, provide information on request, and actively com- 
6 
unicate the instrument of EDs to facilitate their adoption in the 

ontext of MDs . 

A parallel ED sounds promising, but its implementation is very 

omplex and regulatory and HTA EDs are not fully established yet. 

lso, the information of the two institutions is needed at different 

oints in time. According to our results, it is therefore advisable to 

rst fully establish regulatory and HTA EDs and leave the consolida- 

ion of the information to the manufacturers. Once regulatory and 

TA EDs have been fully established, they may be integrated into 

 parallel ED . The ED process of EUnetHTA [31] or the expedited 

athways of the FDA [ 32 , 33 ], which has been tested for some time,

ay act as a blueprint. 

.2. The challenge of resources 

The issue of resources was raised several times in our inter- 

iews. Manufacturers will make every effort to fulfill all regulatory 

equirements, while CAs and HTA agencies allocate few or no re- 

ources for EDs . This imbalance in resource commitment is a mat- 

er of priorities. Manufacturers have the incentive because they 

erceive that regulatory conformity can increase the market value 

f the company substantially. If more resources were to be spent 

n HTA before declaring conformity, then the investors would have 

o inject more money into the company in an early stage. 

The priorities set by the CAs and HTA agencies are dictated by 

heir statutory mandates. If the legislators do not explicitly define 

 mandate, these institutions do not have a legal basis to offer EDs 

n a large scale. A more stringent requirement for demonstrating 

he cost-effectiveness of MDs and a statutory mandate for the CAs 

nd HTA agencies to offer EDs would encourage all parties to start 

he dialogue early. A statutory mandate is currently envisaged in 

he proposal for the Regulation of Health Technology Assessment of 

he European Parliament and Council [34] . 

.3. Timing 

The timing of an ED varies greatly according to the goal to 

e achieved. In regulatory ED , manufacturers are primarily con- 

erned with fulfilling the general safety and performance require- 

ents (GSPR, Annex I of MDR) . In HTA ED , the focus is on generating

vidence on cost-effectiveness. Both manufacturers and authorities 

ave indicated one year prior to market entry as a possible start 

f a dialogue. A dialogue on GSPRs to be demonstrated can take 

lace earlier, and an ED about cost-effectiveness can take place 

ater when compared to the one-year pre-market time point. How- 

ver, for well-designed clinical trials that integrate clinical end- 

oints as well as costs for market placement and reimbursement, 

 simultaneous start of the ED might be beneficial. Nevertheless, 

n ED should be subject to the proviso that manufacturers have 

laborated plans as a basis for a productive discussion. 

.4. Challenges of early dialogues in medical devices 

Challenges on the side of the authorities and manufacturers in- 

lude the lack of a clear legal mandate and the lack of prioriti- 

ation of the HTA ED , as HTA is not a legal requirement in many

ountries, respectively. However, with increasing healthcare costs, 

ore countries will introduce HTA for MDs in the future, therefore 

ncreasing the need for EDs . The specific challenges for each ED are 

resented in Table 2 . 

.5. Limitations 

The study has several limitations. First, the study could have 

ncluded more respondents. However, ED is a specialist topic, and, 

ence, the number of qualified people is low. Furthermore, based 
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Table 2 

Challenges of early dialogues in medical devices 

Aim Involved 

parties 

Timing Challenges for 

authorities/agencies 

Challenges for 

manufacturers 

General No statutory mandate Lack of resources 

Obligation to inform 

Regulatory early 

dialogue 

Reduce uncertainty on 

which evidence must 

be provided for 

conformity assessment 

CAs and NBs 

Manufacturer 

Before defining design 

of clinical 

investigations 

About one or more 

years before DoC 

Compromises auditor 

independence 

Little knowledge on new 

technologies 

Lack of 

preparation/low 

evidence base 

Protection of 

intellectual property 

HTA early dialogue Reduce uncertainty on 

which evidence must 

be provided for 

reimbursement 

decision 

HTA agencies 

Manufacturer 

Before design of 

studies for HTA 

evidence 

About one year before 

or even after DoC 

No knowledge of which 

emerging technologies will be 

introduced 

Faced by different types of 

MDs that have different 

evidence requirements 

Numerous HTA 

agencies with varying 

assessment and 

appraisal criteria. 

Not priority for 

manufacturer in early 

development/lack of 

resources 

Lack of preparation 

Parallel early dialogue Reduce uncertainty on 

evidence generation 

Improve efficiency by 

combining regulatory 

and HTA ED 

CAs (and NBs) 

HTA agencies 

Manufacturer 

Several meetings 

starting before 

definition of study 

designs 

HTA agencies are not familiar 

with regulatory requirements 

and vice versa 

Conflicting objectives of CAs 

and HTA agencies 

Difficulties to coordinate all 

stakeholders 

High complexity in 

managing all players 

CA = Competent authority; DoC = Declaration of conformity; ED = early dialogue; HTA = Health technology assessment; MD = Medical device; NB = Notified body. 
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n our interviews, we concluded that we had reached a sufficient 

evel of saturation and observed a limited gain knowledge during 

he last interviews. Secondly, we received very few answers from 

he CAs, which may indicate that EDs are not a priority for them. 

his observation is consistent with their statutory mandate as CAs 

ave no legal mandate for conformity assessment . If CAs were to 

lay a greater role, the new MDR would have to be revised ex- 

ensively. At last, our results might be biased by the interviewer, 

.e., there might be a distortion related to the person questioning 

he informants. Although interviewer bias exists in all interviews, 

e believe that the effect is rather small in this study. The in- 

erviewers came from different institutions in different countries 

ith different backgrounds. This mix attenuates potential confir- 

ation bias or anchoring. Further, our results and conclusions 

ent through internal review processes within our project consor- 

ium and we believe that severe biases would have been identified 

y our experts. 

. Conclusion 

EDs might have the potential to expedite access to innovative 

nd potentially life-saving MDs . For a successful implementation 

f parallel EDs, regulatory and HTA EDs should be fully established. 

his effort requires the initiative of the manufacturers to engage 

he CAs and HTA agencies early. Furthermore, the legislator plays 

n important role, as the legislator can create the legal basis and 

et the right incentives for manufacturers to initiate change. 
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