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The EMA Qualification of Novel Methodologies procedure qualifies methods, technologies and methodologies within a well-defined context of use in a pharma R&D context based on the evaluation of the presented scientific rationale and submitted data. This policy brief analyses QoNM submissions providing policy messages and recommendations to stakeholders on how to better prepare qualification applications in this regard. The recommendations include: 1. Grounding validation strategy using a current standard measure or a distribution technique. 2. Accurately represent pertinent subgroups via accurate inclusion and exclusion criteria. 3. Establish a well-defined and specific CoU with clear descriptions of the use within a development program target population and disease stage. Lastly, it emphasizes role of the QoNM procedure in advancing medicine development methodologies within the EU.
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1 INTRODUCTION
The EMA serves as the central regulatory authority for medicines in the EU, overseeing the benefit/risk assessment for authorization and monitoring of medicines (A pharmaceutical strategy for Europe, 2024; European Medicines Agency, 2020). EMA also supports the development of medicines through various mechanisms, such as support for early access, scientific advice and protocol assistance and pediatric procedures. One of these mechanisms is the Qualification of Novel Methodologies (QoNM) procedure. This is provided by the EMA’s Committee for Medicinal Products (MPs) for Human Use (CHMP) based on recommendations from its Scientific Advice Working Party (SAWP). The review and assessment of requests is performed by a Qualification Team (QT), a group of experts appointed based on the specific expertise requirements. The QT is usually led by two rapporteurs (CHMP and/or SAWP member) and reports to SAWP and CHMP (Committee for medicinal products for human use, 2024). There can be two outcomes depending on the appropriateness of the presented evidence to support Qualification.
• CHMP qualification opinion (QO), public document
• CHMP qualification advice (QA) on future protocols and studies to be performed for future qualification, confidential.
The QT drafts a List of Issues (LoI) which provides a preliminary scientific discussion and summarizes problems that have been identified in submitted qualification plans to be addressed by the applicant during a discussion meeting.
A LoI is the first readout of the assessment of a Qualification proposal that summarizes the scientific considerations and challenges that should be addressed by the applicant to achieve qualification or perform an optimized the qualification exercise going forward (in the context of a QA).
LoI include questions or concerns related to the validation strategy, reliability, accuracy and reproducibility of the methodology, as well as regulatory considerations that may need to be addressed. With them, applicants are provided with a focused overview of the limitations and considerations related to the specific qualification development, which combined with QA letters, can be a useful guide for the researchers to improve their qualification application and to have their methodology qualified.
To ensure transparency, draft QOs are shared before the final opinion is published (Table 1). Complementing a confidential QA letter, EMA may propose publishing a letter of support when a novel cannot yet be qualified based on the submitted data (Qualification of novel methodologies for drug development: guidance to applicants, 2024). These letters aim to encourage data-sharing and collaboration, enabling studies for the methodology’s eventual qualification and can also be leveraged for fundraising (Qualification of novel methodologies forb).
TABLE 1 | Published qualification opinions given by EMA’s CHMP based on recommendations by the SAWP. Usually most of the Qualification advice are confidential and in accordance with EMA policy are not made publicly available. This table lists the few exceptions that have been made public and are available on the EMA website due to the desires of the applicants.
[image: Table 1]Successful QoNM supports and enables the development of novel medicines. The qualification process ensures that methodologies meet the necessary standards, e.g., validity, reliability, specificity and precision, required for drug development and regulatory decision making. QONM establishes the reliability and validity of these tools and helps integration and alignment of the qualified innovative approaches with the regulator so they can be considered by the CHMP during regulatory submissions.
The QoNM promotes accessibility within the scientific community. Through the publication of QOs, stakeholders gain insights into approved methodologies, their context of use (CoU) in the development of MPs, and the evidence supporting qualification.
The CoU refers to the specific intended use of a novel methodology in the development of MPs, including, e.g., the target population, the specific disease or condition, and the specific stage of development in which the methodology will be used. It is an important consideration in the QoNM, as a clear and concise description of the intended use is critical for regulatory assessment of the supportive evidence. This helps to ensure that the novel methodology is being used appropriately and effectively, and that it meets the necessary regulatory requirements.
CHMP, based on recommendations by SAWP, has used this procedure to assess regulatory acceptability for innovative methods, such as biomarkers, imaging methods, clinical outcome assessments, new animal models, statistical methods, innovative trial methodologies and big data approaches. However, the qualification of these methods is often compromised by weaknesses of applications and limitations tackled in this study. The subject of the LoI search are submissions that had an initial CoU for the proposed novel methodology, later revised by the CHMP, and that have been accepted for a QO, but have not necessarily been successful, which are identified as “agreeable CoU” in the report.
2 METHODOLOGY
To identify the problematic aspects of qualification of applications, a review of regulatory documents, scientific literature, and guidance from the CHMP was conducted (Essential considerations for successful qualification, 2017). The views expressed in this article are the personal views of the authors and may not be understood or quoted as being made on behalf of or reflecting the position of the regulatory agency/agencies or organisations with which the authors are employed/affiliated. A major section of the items reviewed covers the LoI processed in the period from 1 January 2021 until the 20th of December 2022.
These documents provide a preliminary scientific discussion as well as raising issues to prepare a discussion meeting between QT and the applicant, of all 43 assessed procedures were extracted from EMA’s internal database.
Each LoI was examined, and the weaknesses of each qualification were split into major categories that appeared to be the most frequent among all applications. The review focused on the most common methodologies used in the development of MPs, such as biomarkers (Kraus, 2018; Gromova et al., 2020), imaging methods (Vermeulen et al., 2022; Izmailova et al., 2023) clinical outcome assessments (Clinical Outcome Assessments | U, 2021; Clinical outcomeassessment, 2021), statistical methods (Peterson and Altan, 2016; Kuhn et al., 2016), innovative trial methodologies (Innovative Science and Technology Approaches; Orloff et al., 2009; Beckman et al., 2022) and big data approaches (Qian et al., 2019; Zhu, 2020). Problematic aspects arising during the evaluation of novel qualifications include the validation strategy, target population and CoU as the most common ones. The summary of recommendations on how to address them are shown in Table 2.
TABLE 2 | Observed arising issues in the QoNM applications with recommendations for addressing them. After discussing with CHMP and SAWP experts in the procedure, it was decided to not focus of functional endpoints and clinical trial application and conduct as, despite their incidence, they were considered relatively niche issues, something that would have probably been more apparent if a larger timeframe was analysed.
[image: Table 2]A document containing a list of QoNM procedure applications processed in the interest interval was downloaded from EMA’s internal database. At the time of the analysis all the authors were affiliated with the Agency. Procedures that never started were excluded from the analysis. 43 procedures were examined, each being assessed individually on their intended and agreeable CoU, as well as a list of problematic aspects of qualification applications and a search for applications in clinical trials (CTs), related publications, or registration of patents to identify the research, development and impact activities surrounding the respective CoUs.
After identifying the applications on the EMA internal database, IRIS, within the desired timeframe, the document produced by both applicants, SAWP and CHMP were examined and a content analysis was performed. The topics discussed were identified and categorized and the intended CoU proposed by the applicant were compared to the agreeable CoU presented after modifications were required from CHMP.
Under the assumption that each qualification procedure is likely related to existing patents, publications and/or CTs, we performed searches in all three categories using the same specific set of keywords related to the methodology that has been qualified as part of a successful QO.
CT searches were executed using the ClinicalTrials.gov database, utilizing the expert search function.
Publication searches were conducted in the PubMed database, while patent searches were carried out in the Espacenet database, with filters employed to narrow the search to title, abstracts and claims as including other documents such as description resulted in too many irrelevant hits.
3 RESULTS
This data analysis led to three main findings regarding CoU, LoIs and the research, development and impact activities surrounding them, demonstrated through search results for publications, patents and CTs. The identified lists of issues were categorized, with validation strategy, doubts concerning the link between measurements and the predictive variables, being the most frequently identified issue category, appearing in nearly 50% of the procedures. Other commonly occurring problematic aspects of qualification applications include.
• Target population
• The inability to have a relevant and representative study population/subgroup.
• Context of use
• Major issues concerning the characterization of the CoU presented by the applicant.
• Functional endpoint(s)
• Issues concerning the endorsement of a novel endpoint in the context of EMA’s CMA.
• CT application and conduct
• Issues concerning the application of the trial protocol and the resulting lack of data integrity, proper documentation, and traceability of results.
Additionally, there are also other weaknesses, that are listed in Figure 1. While all these five weaknesses appear in more than 30% of the applications examined, after discussing with CHMP and SAWP experts in the QoNM procedure, it was decided to not focus of functional endpoints and CT application and conduct as, despite their incidence, they were considered a relatively niche issues, something that would have likely been clearer if a larger timeframe was analyzed.
[image: Figure 1]FIGURE 1 | Problematic aspects encountered in the qualification applications–major weaknesses. Analysing the 43 QoNM procedures between 2021–2022 has resulted in the identification of several recurring issue categories mentioned by the applicants, the five most prevalent of which appear in more than 30% of the total procedures.
The study identified four categories of QoNM submissions according to the CoU: New clinical outcome assessment, new digital tools and imaging methodologies, new biomarker qualification and new statistical methodologies. Digital Tools and imaging methodologies were grouped together due to their observed overlap and similarity in multiple applications where the QA/QO primarily focused on the digital component of the methods, technologies and methodologies. New clinical outcome assessments were found to be the most researched category, covering 13 out of 43 submissions each.
When it comes to comparing the proposed and agreeable CoU, analysis showed that in nearly 90% of these 43 procedures CHMP required a certain change in the proposed CoU, particularly regarding the lack of conciseness and specificity, as seen in the examples of Figures 2A–D.
[image: Figure 2]FIGURE 2 | Problematic aspects encountered in the qualification applications–weaknesses of the proposed CoU. Another aspect of the QoNM applications analysis focused on the various CoU presented to the CHMP, what they were lacking and how they were improved to become “agreeable”. The figure presents (A) the distribution of the most prevalent issues in the presented CoU (B–D) Example of modified context of use–comparison between proposed (red) and agreed (green) versions.
Following the initial drug development, the initial findings are usually published. Further evidence generation (e.g., CTs) is conducted at later stages of development. Patents play a crucial role in securing innovation and later marketplace, as well as attracting funding opportunities.
To reach a point of applying for a QoNM, extensive research already had to be done considering protecting intellectual property, publishing research results and performing CTs. That is why it was decided to perform a search of each category to try to describe the research, development and impact activities surrounding the respective CoU.
Searching for publications, patents, and CTs related to agreeable CoU qualified for a QO in QoNM provides a comprehensive understanding of the scientific and regulatory landscape surrounding the methodology. This can help identify challenges or limitations of the qualification process and aligns with the EMA’s objective of enabling and leveraging research and innovation in regulatory science. Additionally, can facilitate the identification of gaps in knowledge, leading to a more thorough understanding of the methodology and its applications.
The search results, shown in Table 3, represent the number of search hits for patents, publications and CTs for each CoU. Search terms derived from CoU. Several cases, the ones with a QO, were investigated further to determine if they were applied in line with the agreeable CoU, as they are already in the public domain and do not raise confidentiality issues.
TABLE 3 | Submissions split into categories according to CoU with the number of hits for each search of patents, clinical trials and publications. CoU presented in a form shortened and anonymized by authors. Original CoU for procedures with a QO is published together with QO on EMA’s official website. Documents of QA are confidential. The numbers in the table are referring to the number of hits resulting from each search. CT–clinical trials, PubMed–publications retrieved from PubMed database.
[image: Table 3]4 DISCUSSION
In 2022 Bakker et al. (Bakker et al., 2022) published a study examining the EMA’s biomarker qualification procedures from 2008 to 2020, investigating frequency, outcomes, challenges and biomarker characteristics. They emphasize the importance of robust validation strategies in discussions between applicants and regulators. Another study by Hendrikse et al. (Hendrikse et al., 2022) also examined biomarkers in the EU regulatory system in the same period, focusing on interactions between applicants and the EMA.
The research and the analysis results highlight the need for increased EMA support and showcases the importance of regulatory qualification for precision medicine and patient benefits. As seen from the number of submissions, new biomarker qualifications are still relevant. However, other categories of methodologies have also emerged, and the previously mentioned studies could serve as examples of a more thorough investigation that could be performed for each category in the future.
QoNM is a clearly defined, yet complex, process that requires planning and collaboration. The findings of this study, presented at the EMA multi-stakeholder workshop on QoNM (EMA multi, 2023) in April 2023, highlight the importance of the CoU, the challenges faced during qualification, namely, an inadequately described and justified CoU, validation strategy, target population, and the research, development and impact activities surrounding the respective CoU. By aligning with the EMA’s strategic plan, the qualification process can support the integration of science and technology, foster collaborative evidence generation, and enhance regulatory science within the EU.
Analysis of the identified CoU statements in QoNM submissions reveals a strong interest of applicants in clinical outcome assessment, statistical methodologies, and innovative digital and imaging tools together with new biomarkers and ATMP. Observing the difference between proposed and agreeable suggest that clear, specific and concise definition of the CoU is crucial in ensuring accurate and appropriate use of novel methodologies.
One example of a non-specific CoU proposed by the applicant (Stride velocity 95th centile as a secondary endpoint in Duchenne Muscular Dystrophy (DMD) measured by a valid and suitable wearable device, QO published (Opinions and letters of support on the qualification of novel methodologies for medicine development, 2024)) stated that the goal was to validate and enhance the measurement properties of SC95C and establish it as the primary endpoint in CTs across all phases, aimed at assessing the efficacy of new drugs for DMD patients by measuring maximal stride velocity. As the evidence did not match the targeted claim, a modification of the CoU was necessary, from primary to secondary endpoint (Figure 2B). Also, afterwards, the applicant requested to expand the CoU of SV95c to a secondary (efficacy) endpoint for other progressive neuromuscular diseases characterized by proximal muscle weakness. Nonetheless, the evidence presented was not supportive enough to validate SV95c as a secondary endpoint across different NMDs, as a result It was concluded that only the use of SV95C as an exploratory endpoint in NMD CTs could be supported. This highlights that clear and specific communication is crucial in ensuring developers and regulators reach a common understanding and that the intended use as supported by the presented evidence is accurately represented. Although not part of the analysis the time frame, should be mentioned that in July 2023 a new QO (European Medicines Agency, 2024) was published where SV95cCoU is extended to primary efficacy endpoint in DMD CTs, which indicates the value of a successful, stepwise qualification exercise for the applicant.
Another example, Prognostic Covariate Adjustment (PROCOVA™, QO published (Opinions and letters of support)), highlights the importance of focusing on the main points and not going beyond necessary. The applicant, in this case, overexplains why the proposed methodology is optimal, expanding the proposed CoU with no additional relevant information for this stage (Figure 2C).
The third example (IMI PREFER) highlights the need to specify the intended use in a concise way. The proposed CoU is more complex and lists several points in one long sentence. In comparison, the qualified CoU is more straightforward and split into bullet points to allow easier comprehension of the main themes (as seen from the QO (Opinions and letters of support)) (Figure 2D).
Since a specific set of keywords was chosen for the search, based on the agreed CoU for each submission, it helped narrow down the scope. Nonetheless, it needs to be considered the possibility that not all the hits in the presented Table 3 correspond to the methodology in question, on the contrary, the higher the number of hits, especially when in PubMed, of the higher is the possibility of finding false positives, despite the keyword set matching.
For most submissions, there was a greater number of hits for publications in comparison to the ones for CTs and patents. Although we are talking about new methodologies, certain information has already been published before and after the qualification date, resulting in more hits on PubMed. CTs showed few hits and even fewer related to the novel methodology in question. For example, if we look at data source and infrastructure for Enroll-HD registry-based studies for Huntington’s disease (Table 3) we see eight hits for CTs. However, exploring further, we discovered that only two were related to this novel methodology and its CoU, and one was in the recruiting stage at the time of this analysis.
Looking into the second example, utilize a scoring system 1-year post-transplant as a surrogate endpoint for the 5-year risk of death-censored allograft loss in kidney transplant subjects. (Table 3). Although no relevant CTs were found, a publication was identified describing an observational cohort study in line with the CoU. The fewer numbers can be explained by considering that the analysis only covered the previous 2 years and that these methodologies are new and innovative, therefore existing published data might be limited, and potential CTs might happen in the future. Patent search gave the least number of hits in total, which might also be explained by the timeframe. Another possible explanation could also be that a more refined search is necessary to get reliable information. It should be kept in mind that, while this analysis gives a rough overview of the journey of each novel methodology before the qualification stage, it is hampered by its scope and time limitations. As a result, the topic could be investigated further, and a deeper and more individually tailored analysis over a longer time would benefit the findings.
5 CONCLUSION
The analysis of 43 QoNM procedures between 2021–2022 highlighted several important findings and recommendations.
QoNM can be divided four different categories based on the agreeable CoU. Several weaknesses were identified, the most prevalent being to validation strategy, target population and CoU, all appearing in more than 35% of the applications.
The analysis highlighted concerns over validation strategy, appropriate selection of target population, relevant factors affecting treatment outcomes, justification of intended use and scope in QoNM procedures that applicants should carefully consider before the assessment. The analysis of the LoIs shall guide future applicants to optimize their submission package enabling an efficient Qualification procedure.
Aside from looking at these applications, the research, development and impact activities surrounding these CoU were also discussed, emphasizing the importance of monitoring publications, patents, and CTs to observe if the novel methodologies were employed in line with the agreeable CoU.
While the scope and time limitations of the analysis impede the development of a comprehensive understanding of the scientific and regulatory landscape surrounding QoNM, we believe that potential follow-up studies could be promising. Expanding the scope and timeframe of the analysis could enable the identification of additional challenges, limitations and supports the development of cases for regulatory approval and aid in identifying areas for further development, enhancing the overall understanding of the methodology and its potential applications. In summary, this analysis provides some high-level insights into the processes of Qualification of Novel Methodologies and offers recommendations to improve the content of QoNM applications and, consequently, higher likelihood of successful qualification. It is of value for researchers and regulatory authorities to consider these findings and recommendations to improve the qualification process and advance.
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Context of use

New Clinical Outcome Assessments

Novel clinical endpoints for use in intermediate age-related macular degeneration (IAMD) based on anatomical changes 0 1 1
Novel clinical endpoints in patients with iAMD examining measurement properties, and correlations between consolidated 5 4 7
endpoints and patient-reported health
Novel endpoints of Atopic Dermatitis measuring night-time scratch and sleep using wearable technology 0 1 0
Using Psoriatic Arthritis Disease (PASD) Activity Score and Minimal Disease Activity Score (MDA) as assessment tool for PASD. 11 19 2
Utilizing a disease specific patient reported outcome as a tool to assess change in symptoms and impacts over time in patients with 0 19 2
pulmonary arterial hypertension
Utilize a scoring system 1-year post-transplant as a surrogate endpoint for the 5-year risk of death-censored allograft loss in kidney 1 0 1
transplant subjects
0 0 1
PBPK based methodology to replace therapeutic equivalence studies for CNS drugs
Internationally harmonized score to support acceptability of oral/buccal medicines in children >12 0 0 1
Clinical trial simulation platform to optimize clinical studies in Duchenne’s Muscular Dystrophy 0 0 1
Master protocol for a platform trial to determine the safety and efficacy of immunotherapeutic IMPs targeting the preservation of B 1 0 1
cell function in newly diagnosed people with TIDM
Master protocol for the evaluation of investigational medicinal products in high-risk family members of patients with TID 0 3 35
Tool to assess treatment efficacy of drugs for primary Sjogren’s syndrome (pSS) based on improvement of disease activity 0 2 1
Novel efficacy endpoints and PROS to assess treatment benefit in drug clinical trials for the treatment of Achromatopsia (ACHM) 6 2 60
4 51 153
New Digital Tools and Imaging Methodologies
‘Wearable derived endpoints for chronic heart failure (CHF) 0 x 7
Stride velocity 95th centile measured by a wearable device as a secondary endpoint in Progressive Neuro Muscular Diseases 0 5 5
Digitally derived clinical outcome assessment measuring nocturnal scratch as a secondary or exploratory endpoint in clinical trials of 0 1 0
moderate and severe Atopic Dermatitis
Deep learning algorithm applied to histological slides of mesothelioma and HCC to derive covariates to optimise efficacy analysisin 1 1 4
RCTs
Machine learning based automated clinical event adjudication in clinical trials 0 0 2
Novel app-based assessment tool/digital biomarker to assess disease domains of Patients with Multiple Sclerosis 3 0 2
Outcome measures from a monitoring application to remotely measure the motor and cognitive signs and symptoms in 0 0 0
Huntington’s disease patients to support the development of novel products for the treatment of HD.
Electronic daily diary for patients with sickle cell disease to self-report vaso-occlusive crisis 0 27 538
Model-based CT Simulation Platform to Optimize Design of Efficacy Evaluation Studies in Parkinson’s Disease 0 0 3
Web platform based on calibrated and standardised non-invasive Diffusion Tensor magnetic resonance Imaging (DTI) 0 0 336
measurements of cerebral white matter intended to study white matter in neurological or neurodegenerative diseases linked to white
matter alterations
Patient-specific model that predicts the absolute risk of fracture of the proximal femur in case of fall 0 0 4
Digital biomarkers to measure efficacy of treatment of fatigue, sleep quality and impact of sleep disturbances in patients with 0 0 1
neurodegenerative disorders (NDD) and immune-mediated inflammatory diseases (IMID)
4 41 902
New Biomarker Qualification
Machine-Learning based diagnostic biomarker to assess the Non-alcoholic Fatty Liver disease activity score (NAS) components and 1 1 8
fibrosis stage in liver biopsies in non-alcoholic steatohepatitis (NASH) dlinical trials
Novel biomarker to monitor disease activity possibly related to axonal damage and assess treatment responses in pacdiatric 0 0 3
neurological diseases
Prognostic or pharmacodynamic/response biomarker in progressive multiple sclerosis Clinical Trials 3 0 4
Novel biomarker ora composite panel of biomarkers that aids in identifying subjects with potential acute liver injury caused by drugs 0 1 10
Tool to quantify Cystic Fibrosis Transmembrane Conductance Regulator (CFTR) protein activity in patients with Cystic Fibrosis 0 0 4
using rectal organoids
Novel biomarker, or biomarker panel, to aid in the detection of acute exocrine pancreas injury in phase I trials of drugs that may 0 0 2
induce pancreas injury (DIPI)
4 2 31
New Statistical Methodologies
Performing post authorisation safety studies (PASS) based on secondary use of info from a data network consisting of six 0 0 2
participating multiple sclerosis registries
Data source and infrastructure for Enroll-HD registry-based studies for Huntington’s disease 5 8 110
Self-reported questionnaire to assess anhedonia in subjects with major depressive disorder to evaluate treatment benefits 0 5 1
Risk and response score in diabetic patients with chronic kidney disease 21 1 187
Tool to measure best corrected visual acuity (BCVA) in future CTs 0 6 463
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Validation strategy - anchoring the method to a current standard measure or using distribution-based techniques
- consider whether to use learn and confirm in separate datasets or cross-validation in pre-specified sections of one overall database

Target population ~ essential to avoid inappropriate inclusion/exclusion criteria, poor representation of relevant subgroups (e.g, age, gender, ethnicity), and
inadequate consideration of comorbidities or other relevant factors that may affect treatment outcomes

Context of use - crucial to have sufficient evidence supporting the intended CoU and scope of the method, along with a clear definition or description of the
target population, type of measure, phase of development in which measure will be applied or discase condition
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