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Abstract
The European Union Artificial Intelligence Act (AI Act) introduces a landmark regulatory framework governing the develop-
ment, deployment, and post-marketing requirements and maintenance of AI systems, with growing relevance for the field of 
digital pathology. This paper explores the practical implications of the AI Act for pathology laboratories, particularly in rela-
tion to high-risk AI tools used in diagnostic workflows. We outline the Act’s risk-based classification approach and highlight 
key obligations for both AI developers and users, including requirements for transparency, explainability, risk management, 
data governance, human oversight, and staff training. Special attention is given to how these regulatory demands relate to 
existing healthcare standards and implemented quality systems in anatomic pathology laboratories. By translating the AI Act’s 
legal language into concrete, pathology-specific recommendations, this work provides guidance supporting safe and effective 
AI integration in clinical practice. While the legislation introduces operational and administrative challenges, it also presents 
an opportunity to enhance accountability, trust, and innovation in pathology. This paper aims to equip anatomic pathology 
laboratories with the tools and insights needed to responsibly navigate the evolving regulatory landscape of AI in healthcare.
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Introduction

Artificial intelligence (AI) is already commonly used in 
everyday life. In the next years, its use will dramatically 
increase in any professional fields; however, despite the great 
interest in so-called artificial general intelligence, which 
should match or surpass human capabilities, the most likely 
scenario is that of widespread use of artificial narrow intel-
ligence whose competence is confined to well-defined tasks. 
Many jobs will thus change significantly, and the demand for 
AI-literate skills for professionals will be higher.

AI in digital pathology refers to the application of 
advanced computational algorithms and machine-learning 

techniques on digitalized slides. The scope of AI in digital 
pathology encompasses various tasks, including automated 
tissue classification for diagnostics, quantitative analysis 
of biomarkers, prognostic or therapeutic predictions based 
on image analysis, quality control, workflow management, 
and generative AI chatbots providing assistance during the 
diagnostic process [1–4]. These AI-driven approaches aim 
to augment human capabilities, reduce interobserver vari-
ability, and expedite large-scale pathology dataset analysis. 
AI algorithms may identify patterns in tissue not apparent 
so far and/or link histological features to other patient data 
(including medical history, laboratory tests, and radiology 
images) leading to earlier disease detection and personalized 
improved diagnostics and treatment strategies. As the field 
evolves, AI in digital pathology is expected to play a role in 
supporting clinical decision-making, facilitating research, 
and advancing precision medicine.
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Beyond opportunities, the application of AI in digital 
pathology will face major challenges, such as ethical and 
legal issues—including concerns about accountability and 
informed consent; privacy and data security—particularly in 
relation to the use of whole-slide images and sensitive patient 
information in model training and deployment; cultural and 
organizational barriers—such as resistance to change and 
lack of AI literacy among pathologists; regulatory and clini-
cal validation—involving the need for rigorous clinical trials, 
standardization, and regulatory approval to ensure safety. The 
main risk is that these challenges are addressed too slowly 
compared to the tumultuous speed with which AI in pathol-
ogy is developing. The recent EU act on AI offers an excellent 
starting point for addressing the regulatory aspects through 
an “ESP and ESDIP commissioned expert opinion” paper.

Because large-scale deployment is only beginning and 
technologies continue to evolve, robust safeguards remain 
essential, for example through quality control measures that 
pathology laboratories are progressively becoming famil-
iar with (e.g., external validation on representative data, 
assessment of bias and generalizability, transparent docu-
mentation, human oversight, monitoring for performance 
drift, incident handling, disciplined change management 
for updates, interoperability, and audit trails). Pathology 
laboratories generally operate under comprehensive qual-
ity assurance and control measures outlined by ISO stand-
ards. Within this regulatory framework, any algorithm 
used in pathology must be rigorously validated to ensure 
compliance and diagnostic accuracy. In addition to exist-
ing standards, the new EU AI Act—Entering into full force 
as of mid-2027—introduces further legal obligations that 
must be integrated into laboratory operations. On the other 
hand, regulation should avoid becoming so restrictive that 
patients are delayed or prevented from benefiting from clini-
cally validated technologies but guarantee timely access to 
innovation. To maintain compliance without compromising 
efficiency, it is essential to align these new AI regulations 
with established quality workflows. This creates a pressing 
need for a practical, specific interpretation of the AI Act 
tailored to the pathology community. In this article, we pro-
vide an overview of the AI Act, its relevance to pathology 
laboratories, and guidance for its practical implementation.

Methods

This article was authored by a multidisciplinary panel com-
prising expert academic pathologists, a scientist with a legal 
background, and healthcare professionals with regulatory 
expertise [5–7]. The panel engaged in a formal, expert 
consensus-driven process, involving regular correspond-
ence via mail and teleconferences conducted by the writing 
committee (FD, SP, AD). Draft versions of the manuscript 

were circulated by email to all co-authors for review. The 
writing committee held the final responsibility for approv-
ing the definitive version of the manuscript. Furthermore, 
the definitive version was submitted for legal review to an 
external legal expert (see Acknowledgements). None of the 
authors has any conflict of interest with respect to the topic.

Overview of the AI Act

The European Union Artificial Intelligence Act (AI Act; 
Regulation (EU) 2024/1689) establishes a harmonized legal 
framework for the development, deployment, post-market 
surveillance, and oversight of AI systems within the Euro-
pean Economic Area. It adopts a model, categorizing AI 
systems into four risk levels: minimal, limited, high-risk, 
and unacceptable [8]. Minimal-risk systems—such as spam 
filters or AI-enabled video games—fall under existing EU 
law without added requirements. Limited-risk applications, 
like AI chatbots or emotion detection systems used outside 
sensitive contexts, must meet basic transparency obligations, 
including user notification when interacting with AI (Article 
50). High-risk systems, which include AI systems for safety-
critical sectors such as healthcare (Article 6; Annex I and 
III), face strict requirements, such as conformity assessments 
prior to market placement, compliance with post-market 
monitoring and incident reporting, and ensuring the estab-
lishment of a risk management system, as specified in Chap-
ter 2 (Articles 8–15) [6]. Systems classified as unaccepta-
ble—such as those using subliminal techniques or real-time 
biometric surveillance in public spaces—are banned outright 
due to ethical, safety, or livelihoods concerns (Article 5). 
A separate risk classification was introduced for General 
Purpose AI models (Articles 51–54).

AI Act interaction with other regulations

The AI Act is designed to complement, not replace, sector-
specific EU legislation. In the healthcare domain, it inter-
sects directly with the Medical Devices Regulation (MDR; 
Regulation (EU) 2017/745) and In Vitro Diagnostic Medical 
Devices Regulation (IVDR; Regulation (EU) 2017/746) [7, 9, 
10]. AI systems that qualify as medical devices are by default 
considered high-risk and must comply with both frameworks 
(Annex I AI Act). Additionally, any AI system that processes 
personal data must meet the General Data Protection Regu-
lation (GDPR; Regulation (EU) 2016/679), especially con-
cerning data minimization, lawful processing, and automated 
decision-making rights (GDPR Articles 5, 6, and 22).

High-risk systems must comply with detailed technical, 
procedural, and organizational requirements. These include 
the establishment and maintenance of a risk management 
system (Article 9), robust data governance (Article 10), 
comprehensive documentation (Article 11), record-keeping 
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(Article 12), transparency (Article 13), human oversight 
(Article 14), and cybersecurity measures (Article 15). Pro-
viders must ensure that the training, validation, and test-
ing datasets are relevant, representative, error-free, and 
sufficiently complete to minimize risks and discriminatory 
outcomes. Systems influencing medical decisions require 
embedded human oversight mechanisms to ensure clinical 
judgment is not undermined.

AI Act application in the health sector

As an EU Regulation, the AI Act applies uniformly across all 
Member States, avoiding the need for national transposition 
and reducing regulatory fragmentation. Still, the implications 
for the healthcare sector at the national level and AI-driven 
medical technologies are profound. Within the regulatory 
framework of the EU Artificial Intelligence Act, AI systems 
used in healthcare are mainly categorized as high-risk because 
of their potential to significantly impact patient safety, clini-
cal outcomes, and care delivery. In healthcare, the implica-
tions are significant. Most AI systems used in clinical care 
are classified as high-risk due to their potential influence on 
diagnoses, treatments, and patient outcomes, and their access 
to sensitive data like personal health information. Before 
these systems can be placed on the market, they must pass a 
conformity assessment (Article 43) that verifies compliance 
with essential safety and performance requirements through 
rigorous technical documentation, testing, and, in many cases, 
third-party evaluation. A robust quality management system 
(Article 17) must be in place to address data lifecycle manage-
ment, risk controls, and system maintenance.

In the context of healthcare, where decisions often carry 
life-or-death consequences, the integrity of training, vali-
dation, and testing data is especially critical. Article 10 
mandates that datasets used to develop these systems be 
relevant, representative, generalizable, and free from bias, 
thereby mitigating the risk of systemic errors or discrimi-
natory effects with regard to age, ethnicity, race, or other 
demographic factors. Transparency (Article 13) is also 
essential—providers must deliver clear documentation of 
the AI system’s intended use, limitations, and performance 
characteristics. This allows healthcare professionals (acting 
as deployers) to understand and responsibly use AI in clini-
cal workflows. Human oversight, as stipulated in Article 14, 
must be built into the design and use of the system, ensuring 
that healthcare practitioners retain control over AI tools, can 
override automated outputs when necessary, and can identify 
instances of malfunction, drift, or misuse. This technical 
safeguard is reinforced by the broader organizational obliga-
tion to ensure adequate AI literacy among users, recognizing 
that the competence of clinical staff in understanding and 
managing AI is essential for its safe and effective applica-
tion (Article 4).

Following distribution, high-risk healthcare AI systems 
are subject to continuous post-market monitoring (Article 
72). Providers must collect real-world performance data, 
assess ongoing system performance across confounding 
variables (e.g., age, sex, BMI, race, ethnicity), investigate 
adverse outcomes, and notify national authorities of seri-
ous incidents. All high-risk AI systems must be registered 
in a centralized EU database (Article 49), which promotes 
transparency, facilitates regulatory scrutiny, and enables 
regulatory review and public access to key system informa-
tion. This approach mirrors and complements the lifecycle 
principles of the MDR, embedding long-term accountability 
into AI oversight.

In summary, the AI Act introduces a rigorous framework 
for the safe use of AI in healthcare, while trying to bal-
ance the promotion of innovation with essential safeguards 
around patient safety, ethical standards, and clinical account-
ability. For healthcare professionals and developers alike, 
the Act sets clear expectations and accountabilities for the 
responsible integration of AI into medical practice.

Practical consequences for clinical digital pathology 
labs

Classification of AI‑based pathology tools

Regarding pathology, AI systems used in the field vary from 
minimal risk AI to high-risk AI. As previously expressed, 
high-risk AI tools, such as those used for primary diagnosis 
or cancer detection, would face more stringent requirements. 
However, according to the Act, some other solutions would 
be classified as low-risk AI applications because they do not 
directly influence diagnosis. These include quality assessment 
tools for digitized slides, workflow optimization systems for 
laboratory processes, and AI assistants for purely administra-
tive tasks. Such lower-risk tools face less stringent regulations, 
requiring only transparency in their functionality and perfor-
mance. Below, we focus on how the AI Act applies to high-
risk AI systems used in pathology potentially affecting clinical 
outcomes, and examine what the requirements outlined in the 
previous paragraph imply in practice within this field.

Regulatory compliance and implementation 
challenges

Provider obligations

Under the EU AI Act, a provider is defined as the entity that 
develops or commissions the development of an AI system 
for placement on the market or for use under its own name or 
trademark. In pathology, providers may include commercial 
vendors or clinical laboratories that develop high-risk AI 
tools in-house.
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Providers of AI systems bear a range of responsibilities, 
beginning with the obligation to promote AI literacy among 
users (Article 4). This includes ensuring that end users—such 
as pathologists—are equipped with the knowledge needed to 
understand how the AI systems function, their limitations, 
potential risks, and ethical implications. These considera-
tions should be incorporated into the earliest stages of system 
design, with the aim of facilitating safe and informed use. 
Providers must anticipate how end users will interact with 
AI and build in safeguards and educational resources accord-
ingly. Moreover, they should test the AI systems during form-
ative and summative usability studies in a relevant intended 
use environment, where informed and trained intended users 
interact with the AI system to perform the intended task.

Maintaining data quality and governance is another key 
requirement, particularly in accordance with GDPR principles. 
This involves implementing robust data protection measures, 
safeguarding user privacy, and maintaining rigorous control 
over data collection, storage, and processing (Article 10). Pro-
viders must conduct and document a formal bias assessment 
to reduce risks of discriminatory or skewed outputs (Articles 
9 and 10). Measures such as anonymizing sensitive data and 
offering transparent user controls are central to these efforts. 
Additionally, providers must establish and enforce clear 
policies on data retention and secure data transfers to protect 
against breaches or unauthorized access (Article 10).

In healthcare—and in pathology in particular—these 
requirements are especially critical. AI systems in this field 
must be trained and validated on relevant, high-quality data-
sets that accurately reflect the diverse and complex nature 
of real-world clinical data (Articles 9–10). The success and 
safety of AI applications in medical diagnostics relies heav-
ily on responsible data governance and on the ability of users 
to interpret AI outputs knowledgeably and ethically.

Under the AI Act, providers of high-risk AI systems are 
required to maintain transparency across all stages of the 
system’s development and lifecycle. This means clearly 
specifying the datasets used for training, validation, and test-
ing—including information on where the data came from, 
how it was compiled, and what pre- and postprocessing steps 
were taken (Articles 10 and 13). Transparency also extends 
to any clinical trials, validation studies, and model-specific 
evaluations, which must be documented and made compre-
hensible to deployers. The goal of these measures is to sup-
port responsible use in practice, enhance decision-making, 
and help build confidence in AI-assisted tools within the 
healthcare setting (Article 13).

Alongside transparency, the AI Act requires providers to 
establish and maintain a structured risk management system 
(Article 9). This system must actively monitor and address 
risks that may emerge throughout the lifecycle of the AI tool. 
This requirement aligns with the risk management princi-
ples outlined in the IVDR and MDR legislation, which also 

mandate similar systems for medical devices and in vitro 
diagnostic medical devices. In practice, this means that pro-
viders must document and communicate known risks, usage 
limitations, and recommended precautions clearly to those 
implementing the system in a clinical setting. Providers must 
also supply deployers with comprehensive details about the 
AI system’s capabilities, intended uses, performance indica-
tors, and any known limitations or issues. These steps aim 
to improve accountability, build trust, and support informed 
decision-making by pathologists (Article 13). Additionally, 
providers are required to log AI system activities and retain 
these records for a minimum of 6 months (Article 19).

A comprehensive quality management system (QMS) 
must also be implemented (Article 17). This must encom-
pass all phases of AI development and deployment, includ-
ing design, testing, validation, continuous improvement 
processes, and post-market surveillance. The QMS may 
include appointing an authorized representative, creating 
a governance structure (e.g., a dedicated AI compliance 
team), conducting conformity assessments for CE marking 
(Article 43), managing serious incident reporting (Article 
73), and maintaining post-market monitoring procedures 
(Article 72). For applications in pathology, this requirement 
is reinforced by overlapping QMS provisions under MDR 
and IVDR. Notably, the AI Act expands the QMS scope to 
include areas such as data governance, algorithmic trans-
parency, stakeholder communication, and bias mitigation 
(Articles 10, 13, and 17).

Additionally, when developing an AI system, it is essen-
tial for providers to consider that high-risk AI tools should 
be equipped with automated logging throughout their lifecy-
cle. This ensures the capture of events for system traceabil-
ity, risk identification, and post-market monitoring (Article 
12). Apart from that, AI providers for pathology must incor-
porate human oversight into high-risk AI systems to ensure 
accuracy, reliability, and ethical compliance. This oversight 
can include mechanisms such as human-in-the-loop valida-
tion, continuous monitoring, and clinician intervention when 
AI outputs are uncertain or potentially erroneous. Human 
oversight helps mitigate risks associated with AI decision-
making, ensuring that patient safety and diagnostic integrity 
remain the top priority.

Robust cybersecurity measures, including encryption, 
access controls, and secure infrastructure, are essential com-
ponents of high-risk AI solutions. Furthermore, AI providers 
must ensure resilience against attacks and implement regular 
system updates to address vulnerabilities and security risks.

Deployer obligations

Deployers—those who use AI systems in practice—are typi-
cally pathology labs or healthcare institutions integrating 
these tools into diagnostic workflows.
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For labs acting as both providers and deployers of AI sys-
tems mentioned in Annex III of the AI Act, a fundamental 
requirement is the registration of the AI system and the labo-
ratory itself in the EU high-risk AI database prior to deploy-
ment (Article 49). This measure is designed to establish a 
centralized inventory of high-risk AI systems in use across 
the EU, facilitating regulatory oversight, tracking of adverse 
events, and assurance that all systems adhere to the strict 
safety, performance, and transparency standards demanded 
for clinical use in pathology.

From a quality management standpoint, it is essen-
tial that pathology laboratories verify and document their 

compliance with provider and deployer obligations outlined 
in the AI Act, particularly when developed internally (Arti-
cle 17) (summarized in Table 1). This verification process 
should cover key areas such as data governance, risk man-
agement, human oversight, and transparency obligations 
(Table 2). Implementing a structured approach to compli-
ance assessment helps labs identify gaps, mitigate regulatory 
risk, and demonstrate due diligence to competent authorities. 
Table 4 is a non-exhaustive checklist to guide pathology labs 
through the complex landscape of AI provider and deployer 
responsibilities under the Act.

Table 1   Provider obligations for high-risk AI systems following the AI Act

Provider obligations

AI literacy measures
Introduction of a risk management system
Transparency and information duties
Guard data quality and data governance for training or testing
Technical documentation
    • Intended use(s), user(s), use environment(s)
    • Performance indicators
    • Known limitations or issues
Record keeping: maintain logs of AI systems for min. 6 months
Human oversight measures
Accuracy and robustness
Quality management system:
  • Creation of an AI office
  • Appoint representative
• Undergo conformity assessment (CE marking and registration)
  • Serious incident reporting
  • Post-market surveillance
  • Take corrective actions in case of non-conformity
Cybersecurity

Table 2   Deployer obligations for high-risk AI systems following the AI Act

Deployer obligations

Registration of in-house developed high-risk tool
AI literacy measures
Ensuring human oversight
  • Use according to instructions
  • Use by qualified lab personnel
  • Guarantee relevant and sufficient input data
  • Pathologist validation before clinical use
  • AI outputs clearly identifiable as AI-generated
Transparency measures
  • Inform stakeholders about AI implementation
  • Serious incident policy
Fundamental rights assessment
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An additional obligation for pathology labs deploying AI 
tools is to ensure sufficient AI literacy among all employees 
interacting with these systems, directly or indirectly, apply-
ing to pathologists, lab technicians, and other staff involved 
in the pathology diagnostic workflow. Comprehensive AI 
literacy training enables staff to understand the capabilities, 
limitations, and potential biases of AI systems, fostering 
informed decision-making and effective oversight. Fostering 
this level of competence ensures meaningful human over-
sight, enhances the reliability of AI-assisted diagnostics, and 
supports ethical standards in patient care.

The AI Act places significant emphasis on human over-
sight as a crucial responsibility for deployers. In pathology 
labs, this includes ensuring that AI systems are used strictly 
in accordance with provided instructions for use, that quali-
fied personnel remain responsible for supervising the AI’s 
clinical application, and that input data used for using the AI 
model is relevant and representative. Crucially, AI-generated 
outputs must be validated by a pathologist prior to clinical 
application, with systems providing interpretable decision 
pathways to support this process. Moreover, any synthetic 
or AI-generated content must be clearly identified as such, 
and systems must support manual override mechanisms to 
allow human intervention where needed. These provisions 
reinforce the central role of clinical judgment and expertise 
in maintaining patient safety while integrating AI into rou-
tine diagnostic workflows.

Transparency remains a cornerstone of the AI Act also 
for deployers (Article 13). Pathology laboratories must 
proactively inform stakeholders—including clinicians and 
patients—about the use of AI systems in diagnostic processes. 
This can be achieved through public-facing channels such as 
hospital or laboratory websites, direct statements in pathol-
ogy reports, or disclosures within informed consent materials, 
depending on the clinical context. Deployers must also record, 
report, and communicate any serious incidents to the relevant 
authorities and affected parties (Article 73). These obligations 
aim to promote transparency, support post-market monitor-
ing, and provide stakeholders with critical information about 
system performance, limitations, and potential risks.

Lastly, the AI Act imposes additional administrative respon-
sibilities on pathology labs deploying AI tools. Specifically, 
read together with the GDPR, it is arguable that the perfor-
mance and documentation of a Data Protection Impact Assess-
ment (DPIA) are necessary; furthermore, a fundamental rights 
assessment prior to AI implementation is required (Article 27). 
These requirements aim to ensure that AI systems in pathol-
ogy labs are deployed responsibly, with due consideration 
for data protection and fundamental rights. By conducting 
these assessments, labs can identify potential risks, imple-
ment necessary safeguards, and demonstrate compliance with 
the Act’s provisions. This proactive approach not only meets 
regulatory requirements but also fosters the indispensable trust 

and transparency in the use of AI within pathology practice. 
Example templates of these assessments are provided in the 
supplementary checklist accompanying this paper.

Discussion

Implementing the AI Act brings new challenges for pathol-
ogy laboratories and AI developers. In this new panorama, 
ESP and ESDIP welcome the EU AI Act as a constructive 
step toward trustworthy AI amid rapid innovation in pathol-
ogy. The implementation should be thoughtful and risk-pro-
portionate, aligned with existing quality systems, and sup-
ported by clear guidance and transition periods that allow 
time for learning and adjustment. The effective adoption 
depends on a close and structured expert dialogue among 
all stakeholders (e.g., pathologists, laboratory technologists, 
biologists, computer scientists, data engineers, patient rep-
resentatives, and the AI industry) together with regulators 
and policy makers. A key concern is the added regulatory 
load, which comes on top of existing complex requirements 
from frameworks like the MDR/IVDR. Many aspects of 
the AI Act overlap with MDR/IVDR obligations—such as 
maintaining thorough documentation, managing risks, and 
monitoring performance—all areas that pathology labs are 
already working within. Harmonizing the documentation 
and procedural requirements of both regulations is essential 
to reduce redundancy and streamline the overall compliance 
process. Such alignment would ease regulatory obligations 
for both providers and pathology labs, potentially reducing 
costs and accelerating the safe adoption of AI technologies 
in healthcare. However, the AI Act also raises several open 
questions that require urgent clarification. For example, the 
expected content, structure, and storage format of log files 
that AI system deployers are required to maintain remain 
undefined. Resolving such ambiguities will be critical 
for consistent and effective implementation of the AI Act 
across member states. The recent Frequently Asked Ques-
tions (FAQ) of the Directorate-General for Health and Food 
Safety of the European Commission confirms that the AI 
Act complements—rather than replaces—the rules of the 
MDR/IVDR [11]. Remarkably, this FAQ stresses that in-
house developed tests have no notified body involvement 
and therefore do not fulfil the conditions in the AI Act for 
designation as a high-risk AI system. For pathology labora-
tories, this means that in-house developed tests continue to 
operate under the familiar IVDR in-house exemption: they 
must be justified by specific patient needs, produced within 
a certified quality management system, and kept off the com-
mercial market, but they do not trigger the AI Act’s full suite 
of high-risk obligations [9]. By folding the residual base-
line AI Act duties (such as the ban on prohibited practices 
and basic transparency for generated reports) into quality 
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systems, pathology labs can achieve compliance without 
duplicative paperwork.

To navigate the complexity of the regulatory landscape, 
transparency and accessibility of information are essential—
particularly for those working on the frontlines of healthcare. 
Like many legal texts, the AI Act is highly technical and 

difficult to translate into day-to-day practice for pathologists 
and laboratory personnel. This makes it all the more impor-
tant to translate legal and regulatory requirements into clear, 
practical guidance that clinicians, lab technicians, and quality 
officers can easily interpret and apply. This manuscript and 
other ongoing activities endorsed by ESP and ESDIP (e.g., 

Table 3   Practical example of the application of the AI Act to the deployment of a commercially available Ki-67 quantification AI tool for breast 
tumors

AI Act role Obligations and best practices

Risk classification • The Ki-67 AI tool qualifies as a high-risk AI system since it is a medical device regulated by the IVDR (IVDR listed 
in the AI Act, Annex I)

Provider • Appoint a designated contact person for the deploying laboratory
• Implement a robust risk management system
• Provide clear and comprehensive Instructions for Use detailing the intended purpose, intended use, intended user and 

intended use environment: The tool can only be used in breast cancer with the vendor dedicated viewer, no restrictions 
on the antibody clone

• Share performance metrics publicly (e.g., sensitivity, specificity) and specify environmental dependencies (e.g., scan-
ner type, antibody clone)

• Obtain and document CE-IVDR conformity for this Ki-67 AI assay
• Provide a system architecture diagram (data flow from WSI ingestion to output delivery, including the visual points of 

interest and/or a general proliferation index score)
• Document cybersecurity measures, including site-specific deployment details
• Maintain detailed usage logs, including timestamps of Ki-67 analysis, to who or which system the results of the Ki-

67-AI-assessment were sent, recipients of results, and access audits. These logs need to be shared with the labs that 
installed the Ki-67-AI-assay

• Establish a post-market surveillance program (e.g., ISO-accreditation) with an AI office. Deviations between AI Ki-67 
results and pathologist findings should trigger risk analysis and corrective action with transparent communication to 
stakeholders

Joint responsibili-
ties (provider and 
deployer)

• Promote AI literacy among end users (e.g., via certified courses by local scientific committees)
◦ Deliver tool-specific training
◦ Disclose AI development methods and technologies
◦ Provide transparent information on the training, validation and test datasets (size, origin, bias considerations)
◦ Report dataset quality (e.g., carcinoma subtype diversity, class balance)
◦ Explain performance metrics and their clinical implications (e.g., false-positive rate)
◦ Describe the user interface, for example the control of AI overlays
◦ Identify known limitations and pitfalls (e.g., misclassification of in situ carcinoma which can influence the overall 

result)
Deployer • Evaluate completeness and clarity of the provider’s documentation (transparency on data, cybersecurity, model perfor-

mance, documentation on quality management, etc.)
• Conduct a Fundamental Rights Impact Assessment
• Create a local verification set with at least 20 cases (10 with < 30% Ki-67, 10 with ≥ 30%), requiring ≥ 95% concord-

ance for clinical validation
• Re-validate if significant changes are made to the workflow (e.g., staining protocol updates, AI software upgrades)
• Develop a competency matrix for staff trained in the AI tool
• Inform stakeholders (e.g., lab website, reports, referring physicians, by a general informative mailing to requestion 

physicians, in the lab manual, a statement in the report of the sample that a clinical decision support AI tool for Ki-67 
assessment was used) about the use of the AI tool

• Retain AI usage records for at least 6 months. Integration into the laboratory information system (LIS) can be used for 
this record

• Ensure human oversight:
◦ Enforce adherence to the intended use via record audits
◦ Ensure only appropriate input data is used (e.g., selection of most relevant slide for the Ki-67 analysis). If needed, use 

the appropriate validated antibody and scanner)
◦ Make AI-generated outputs visibly distinct from human assessments, using viewer annotations, color codes, or specific 

LIS fields
◦ Avoid implementation where the AI output could be mistaken for a pathologist’s assessment without clear differentia-

tion
◦ Allow pathologist override AI results prior to clinical reporting
◦ Report significant discrepancies to the provider’s AI office and document in the lab’s quality system, with follow-up 

risk assessment and stakeholder notification
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expert forums, scientific lectures, guidelines and recommen-
dations) are meant to offer multiple trajectories to contribute 
to shaping AI Act implementation, serving as a neutral com-
munity hub, linking all the stakeholders involved in the pro-
cess. Moreover, to show how this can be done, we applied the 
AI Act to a real-world case: an AI tool used for Ki-67 quantifi-
cation in breast cancer. We looked at how the tool would need 
to be documented, overseen, and potentially adjusted under 
the Act. Table 3 summarizes this analysis, offering a concrete 
view of what compliance might look like in a working pathol-
ogy setting, and how the AI Act impacts product development, 
validation, and deployment in a clinical setting.

From a practical perspective, the financial and admin-
istrative demands placed on compliance are significant. 
Complying with the abovementioned requirements involves 
allocating substantial resources for testing, certification, doc-
umentation, and post-market monitoring. These demands 
may disproportionately affect smaller pathology labs and 
emerging AI startups, for whom regulatory navigation can 
be both resource-intensive and cost-prohibitive. This could 
delay or even prevent the clinical introduction of new AI 
tools in clinical practice, potentially slowing progress in 
digital pathology and precision medicine.

Nonetheless, there are mechanisms within the AI Act 
designed to ease the path to compliance. Article 57 of the 
legislation provides a legal framework for the creation and 
encourages the establishment of AI regulatory sandboxes 
in each EU member state. These sandboxes offer controlled 

environments for the development, training, testing, and 
validation of AI systems before they are introduced to the 
market. Beyond fostering innovation, these platforms pro-
vide crucial opportunities to identify risks, improve safety, 
and demonstrate regulatory readiness. Importantly, evidence 
generated within sandboxes can support future certification 
efforts, helping to streamline the approval process. By ena-
bling cross-border cooperation and sharing of best practices, 
these initiatives could accelerate AI adoption in pathology 
while upholding ethical and safety standards.

To fully comply with the AI Act, pathology laboratories 
must not only implement technical and procedural changes 
but also build the internal capacity to understand and man-
age these requirements. The AI Act introduces complex 
obligations—ranging from documentation and performance 
monitoring to transparency and risk management—that can 
be difficult to interpret without a regulatory background. To 
bridge this gap, it is essential to translate regulatory language 
into accessible, practice-oriented guidance. We developed 
a checklist to overcome this problem (Table 4). However, 
making the requirements more accessible is only part of the 
solution. Pathology laboratories must also invest in AI lit-
eracy among their staff to ensure these resources are effec-
tively understood and applied in practice. Understanding how 
AI systems function, what their limitations are, and how to 
critically evaluate their outputs is key to safe and responsible 
implementation. In this sense, AI literacy becomes a founda-
tional competency—not only for using AI tools effectively, 

Table 4   Non-exhaustive 
checklist to guide pathology 
labs through the complex 
landscape of AI provider and 
deployer responsibilities under 
the act
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Table 4   (continued)
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but also for ensuring regulatory compliance and maintain-
ing trust in clinical workflows. Professional bodies play a 
pivotal role in developing training programs that go beyond 
operational use and address broader topics such as data 
governance, ethics, explainability, and compliance frame-
works. Equipping healthcare professionals with these skills 
will ensure that they are not just passive users, but informed 
actors in the evolving AI-driven landscape of pathology.

Recently, it has been a topic of debate if AI tools need to 
be fully explainable on how they come to their output. The 
AI Act does not explicitly mandate “explainability” in those 
exact terms, though its stringent requirements for high-risk 
systems make compliance for non-explainable, or “black 
box,” models exceedingly challenging. Nevertheless, obli-
gations such as justifying model decisions during conform-
ity assessments, maintaining detailed audit trails that track 
decision-making processes, and enabling effective human 
oversight over AI outputs inherently demand a high degree 
of transparency and interpretability [6, 12].

Conclusion

The AI Act marks a significant step in the regulation of 
artificial intelligence across the European Union, with pro-
found implications for pathology laboratories. As these 
labs increasingly adopt AI-driven tools for diagnostics 
and workflow optimization, understanding and adhering 
to the requirements of the AI Act is essential. This paper 
highlights the classification of AI systems under the Act, 
the specific obligations for high-risk systems, and the 
practical consequences for compliance within pathology 
workflows. While the Act presents challenges in terms of 
documentation, transparency, and ongoing monitoring, it 
also offers an opportunity to foster trust, accountability, 
and innovation in medical diagnostics. Proactive engage-
ment with regulatory guidelines and close collaboration 
with AI developers will be key for pathology labs to suc-
cessfully navigate this evolving landscape and continue to 
deliver high-quality patient care.
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