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Abstract. Introduction: The primary goal of developing new clinical diagnostic
solutions is to create value for healthcare. The rapid rise of artificial intelligence
(Al)-based diagnostics has led to a surge in publications and, to a lesser extent,
market-ready tools. Clinicians must now integrate these innovations to manage
increasing data volumes, making it challenging to assess the added value of new
tools in the diagnostic workflow. Methods: The INTERREG Baltic Sea Region
project "Clinical Artificial Intelligence-Based Diagnostics (CAIDX)" developed a
comprehensive blueprint guiding the process from identifying clinical needs to
implementing certified Al products in diagnostics. The approach emphasizes
systematic evaluation at each development stage and throughout the Al solution’s
lifecycle, incorporating diverse stakeholder perspectives and a range of evaluation
methodologies. Results: The CAIDX project produced the "Clinical Al-Pathway,"
an end-to-end framework for integrating Al-based diagnostic tools. This framework
provides methodologies and tools for systematic evaluation at all stages, ensuring
alignment with clinical needs and rigorous assessment of value. Conclusions:
Systematic, multi-perspective evaluation is crucial for successfully integrating Al
diagnostics into clinical practice. The "Clinical Al-Pathway" framework offers a
structured method for assessing and implementing Al solutions, supporting their
value-driven adoption in healthcare. The framework, available at ClinicalAl.eu,
aims to facilitate broader and more effective use of Al in clinical diagnostics.
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1. Introduction

The integration of artificial intelligence (AI) into medical diagnostics represents a
paradigm shift in healthcare, offering unprecedented opportunities to enhance diagnostic
accuracy, streamline workflows, and personalize patient care. However, the rapid
proliferation of Al-based diagnostic solutions necessitates rigorous evaluation
frameworks to ensure safety, efficacy, effectiveness, and ethical alignment. Modern Al
evaluation frameworks in healthcare emphasize holistic assessment beyond technical
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performance. Critical challenges include balancing rigorous standards with flexibility,
addressing multidisciplinary training gaps, and ensuring equity across diverse healthcare
settings. Emerging theoretical frameworks prioritize scalability, transparency, and real-
world interoperability while advocating for stakeholder collaboration across developers,
clinicians, and policymakers [1].

The Clinical Al-based Diagnostics (CAIDX) [2] project has been conceived to
provide a comprehensive framework and toolkit for the development and implementation
of Al-based clinical solutions, available at ClinicalAl.eu. This framework spans the
entire process, from initial clinical need identification to routine clinical application. The
toolkit integrates both internally developed materials and external tools, with this
publication focusing primarily on the latter. These tools are designed not only for
evaluation purposes but also to facilitate systematic and structured development.

The CAIDX framework addresses a critical gap in the field, bridging the gap
between Al solution providers and healthcare institutions. By providing standardized
procedures for collaboration in development, testing, and implementation, coupled with
guidance on regulatory and ethical considerations, CAIDX seeks to accelerate the
adoption of Al technologies in clinical diagnostics. This paper provides a comprehensive
overview of publicly available resources to help stakeholders navigate this challenge.

2. Methods

A comprehensive review of the existing literature and expert interviews were conducted
to ascertain best practices and to identify tools that are already available. To achieve this,
the project partners interviewed n=20 Al stakeholders from various regions (Denmark,
Finland, Sweden, Germany, Poland, and Estonia) who were responsible for the
development of products from the initial idea and prototype stage up to CE marking.

The interviewees constituted a diverse group of key stakeholders from the healthcare
sector, including CEOs, CSOs, senior scientists, heads of clinical IT operations, and
clinicians. Interviews were recorded and qualitatively analyzed. The results of the
interviews will be published in a companion paper which is under development.

For the systematic literature review, the methodology employed was that of a
snowball sampling approach, initiated with a Google, Google Scholar, and Web-of-
Science search for reporting frameworks for Al studies, and augmented by the integration
of the perspectives of change management, implementation science, and ethical
frameworks within the context of Al in healthcare. All initial results were screened for
public availability, the main topic of the tool/framework, and practical relevance, in order
to create a directory of resources.

3. Results

For the organization of the identified frameworks and tools we assigned a category
according to their main purpose. The categories are: Data, Al Security, Reporting, Ethics,
Evaluation, Trustworthy AI, Implementation, Legal, Regulatory, and Health Technology
Assessment (HTA) for Al. Table 1 summarizes the identified tools. We refer the reader
to ClinicalAl.eu/read-also/ for an up-to-date version of this overview.
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Table 1. Overview of tools and publications to evaluate and support implementation of Al-based solutions

Category Tool Author Ref.
Data SEMLA Alexandersson et al. 2022 [3]
Self-assessment guide for Al CNIL 2022 [4]
GDPR2DSM TIEKE 2022 [5]
METRIC framework Schwabe et al. 2024 [6]
Good machine learning practice FDA 2023 [7]
Al Security OWASP Al Exchange OWASP.ORG 2025 [8]
MITRE ATLAS The MITRE Corp. 2025 [9]
Reporting  Equator Network The EQUATOR Network 2025 [10]
Ethics  Ethics guidelines for trustworthy Al Al High Level Expert Grp 2019 [11]
Z-Inspection® Zicari et al. 2021 [12]
Evaluation =~ MI-CLAIM checklist Norgeot et al. 2020 [13]
CLAIM checklist Tejani et al. 2024 [14]
ECLAIR guidelines Omoumi et al. 2021 [15]
Multi-Society statement radiology Brady et al. 2024 [16]
Al Literacy assessment matrix Knoth et al. 2024 [17]
Trustworthy Al Trustworthy Al development de Manuel et al. 2024 [18]

Trustworthy Al-enabled CDSS

Labkoff et al. 2024

[19]

FUTURE-AI framework Lekadir et al. 2025 [20]

Implementation ~ SALIENT Framework van der Vegt et al. 2023 [21]

Introductory Guide Al in Radiology Warren et al. 2024 [22]

Clinical Practice Integration of Al Farrow et al. 2024 [23]

From Bit to Bedside Higgins & Madai 2020 [24]

Dutch guideline for diagnostic Al in health  van Smeden et al. 2022 [25]

Al for IMPACTS framework Jacob et al. 2025 [26]

Legal Al Act Risk Navigator TUV ALLAB 2024 [27]

Al Act Explorer Future of Life Institute 2025 [28]

Regulatory ~ Questionnaire Al in medical devices German Notified Bodies [29]
Alliance 2024

Guideline for Al based Medical Devices Johner Institute 2024 [30]

Free EU MDR Templates OpenReg GmbH 2024 [31]

HTA for Al  Health Technology Assessment for Al Di Bidino et al. 2024 [32]

MAS-AI Fasterholdt et al. 2022 [33]

HTA of Al-based medical devices Farah et al. 2024 [34]

4. Discussion

The development of high-quality Al-based tools is contingent upon rigorous evaluation
and constant monitoring. In this regard, the research community has developed a plethora
of supportive tools, including reporting frameworks, checklists, and guidelines. These
instruments address specific domains within the developmental process, encompassing
aspects such as the reporting of clinical trial outcomes, e.g. TRIPOD-AI [35], DECIDE-
Al [36] and CONSORT-AI [37], ethical evaluation [12] and the assessment of clinical
applicability [13—16]. A number of tools have been developed to address every stage of
the Al lifecycle, from identifying clinical needs to post-market surveillance [20,21,24—
26]. HTA for AI has been addressed by Di Bidino et al. [32], Fasterholdt et al. [33], and
Farah et al. [34].

In our collection of supportive tools, we have also included tools related to data
access [3], data quality assessment [6] and Al Security [8,9]. Finally, tools for navigating
the legal framework [27,28] and guidelines for developing Al based Medical Devices
have been referenced [29-31]. In CAIDX, we are working on additional tools to facilitate
matchmaking of project stakeholders and to enhance the understanding of tasks and roles
in the development process. Results are available on the project website ClinicalAl.eu.
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5. Conclusions

The proliferation of Al-based solutions for clinical diagnostics presents practitioners
with the challenge of selecting Al tools that create genuine value and are predicated on
a medical necessity. The ideal scenario would involve the co-development of these tools
as a collaborative effort between medical and data science professionals. In the context
of the CAIDX project, we advocate an even broader approach by recommending the
involvement of all stakeholders involved in the value-creation pipeline, including
business, IT and procurement specialists, with the objective of optimizing the probability
of successful product availability to a large patient population.

It is imperative to emphasize the necessity of evaluating the solution in each stage
of development and implementation from multiple perspectives. It is also emphasized
that the development process is not linear but iterative, with cycles. The provision of
metrics and tools for each step is beyond the scope of the CAIDX project and needs to
be addressed in future. Consequently, we have collated a range of freely available tools
for the identified perspectives that can be utilized along the lifecycle of an Al-based
solution from development and implementation to post-market surveillance.
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