Implementation of the Guideline for high-quality diagnostic
and prognostic applications of Al in healthcare

an Dlglta| Med icine www.nature.com/npjdigitalmed

REVIEW ARTICLE ~ OPEN B Creckoupsis
Guidelines and quality criteria for artificial intelligence-based
prediction models in healthcare: a scoping review

ﬁéfs cdvifl'iﬁ‘efievan Volksgezondheid, Anne A. H. de Hond"**®™, Artuur M. Leeuwenberg (5**™, Lotty Hooft**, llse M. J. Kant'??, Steven W. J. Nijman (&,
Ratl Welzin en Sport Hendrikus J. A. van Os*®, Jiska J. Aardoom (3°7, Thomas P. A. Debray (%, Ewoud Schuit (3, Maarten van Smeden*,

Johannes B. Reitsma®, Ewout W. Steyerberg®>, Niels H. Chavannes®” and Karel G. M. Moons*
heid > Documenten >

Guideline for high-quality diagnostic and prognostic
applications of Al in healthcare
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good professional conduct in the development, testing and
implementation of an Artificial Intelligence Prediction Algorithm (AIPA) in
the medical sector, including public healthcare.
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Why a guideline? Al everywhere in healthcare.
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Definition

AIPA (Al Prediction Algorithm):

An algorithm that leads to

a prediction of a health outcome in individuals.



Definition

AIPA (Al Prediction Algorithm):

An algorithm that leads to

a prediction of a health outcome in individuals.

Diagnostic = predicting a current outcome (e.g., instead of directly using an invasive test)

Prognostic = predicting a future event/outcome
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The risk of this 40 year
old male smoker with
risk factors is the same
(3%) as that of a 60 year
old man with ideal risk
factor levels—therefore
his risk age is 60 years.

Figure 4 SCORE chart (for use in high-risk European countries) illustrating how the approximate risk age can be read off the chart. SCORE =

Systematic Coronary Risk Estimation.
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Scope: from development to implementation

Phase 0 Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6
Project idea and Collection and Development of Validation of the Development of Impact Implementation
preparation management of the AIPA AIPA the required assessment of the and use of the
the Data software AIPAin AIPA with
combination with software in daily

the software practice



The creation of the guideline

Goal: collectively! create a standard which is
v Broadly applicable in the healthcare field.

Numerous working group meetings with experts (from all
stakeholders) to determine and prioritize most important topics
per phase and described the quality standards.

Today
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research team (standards and criteria) review version

Continued development and
implementation
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Targeted groups

Applying Al

Healthcare provider
Professional Scientific
Medical associations
Education/training
IT suppliers
Patient / Citizen
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Developing Al

Validator
Responsible
developer
Researcher
Data manager Data
supplier

Assessing Al

(Internal)
supervisor
Notified body Peer
reviewer Privacy
officer Insurer

Society

Patient(s)-
(associations)
Interest parties
Political parties
Interested citizen



Result: Guidance per phase, e-learning and community
building
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What is the guidance?

® What the healthcare field considers
good professional conduct in
the development, testing and implementation of an AIPA

® Starting point: available knowledge and the review

® Guideline is not legally binding



‘Comply or explain’

* Distinguishes between requirements and recommendations

* Requirements are indicated by:
v’ Mandatory
v'(strongly) recommended.

* Use of the field standard presupposes a comply or explain approach.



Phase 1 Data collection and management

Essential role in the entire process (all phases).

Preparation, management and implementation of a
data management plan

Four core domains of the data management plan:
Data collection
Data availability
Metadata

Legal context



Phase 2 Development of the AIPA

| No step-by-step plan for model development (there is a
lot of existing literature)

| No reporting guideline

Focus on complete and accurate description of all analysis
and model steps

Main components of this phase:
| Derivation model
I Internal validation

| Robustness



Phase 3 Validation of the AIPA

External validation: evaluation of predictions (in
data not used for development)

| Distinction between the evaluation:
- Statistical properties
- Clinical properties

- Fairness and algorithmic bias

| No minimum requirements for predictive
performance (context dependent)



Phase 4 Development of the required
software

| Tailoring design and explanation model to the end user

| A digital leaflet for the end user about the use of the AIPA

| Drawing up a monitoring plan

| Security and testing software (largely covered by existing standards)



Phase 5 Impact assessment of the AIPA with
the software

Determining the effect of using the AIPA in the
intended medical practice.

Map the expected effect on medical
processes and health outcomes

Estimate possible risks

Explicit interaction AIPA with care process and care
provider.

Set up a comparative study. Carry out a pilot or
feasibility study in advance.

il




Phase 6 Implementation and use in daily practice

An implementation plan with focus on:
Technical implementation

Embedding the use of AIPA in existing work processes

Monitoring on, among other things:

Technical errors

Incorrect use

Unexpected side effects

Education and information about the AIPA for the end user and
/or healthcare organization.




Implementation

To get started?

The guideline

Four-page summary www.leidraad-ai.nl

An online short course

Recommendation table per phase
e Overview of important aspects per phase

* Templates (e.g., data management,

monitoring)




Contents of the guideline

Data management plan(s)

Covering, per data use:

o Legal prerequisites (1.1,_4)

® Data collection (1.2,)

Privacy and traceability (1.2.1,.¢)
Metadata (1.3,.¢)

Data availability (1.4,.¢)

Version management (1.5,_¢)

0. Project idea and preparation

Intended use (2.1,,), representative data (2.1.1,) 1. Data collection and management
Analysis and modelling steps (2.2,)
Internal evaluation (2.3.1,, 2.3.2,.¢)
Technical robustness (2.4,;,)

Size of development dataset (2.5,)

Logging, availability, version management (2.6.1,_4, 2.6.2,)

Predictive performance evaluation (3.1.1,4, 3.1.2,_4)

2. AIPA Development ‘
Medical and implementation evaluation (3.2,_q) ‘

Fairness and algorithmic bias (3.3,p,) p.30-38 3. Validation
Determining the outcome variable (3.4,,c)

Size of validation dataset (3.5,y,)

Logging, reproducibility and replicability (3.6,p¢)

e 6 o o o o

4. Software development

Explainability, design and information (4.1.1,., 4.1.2,) p.39-46
Provisions for continuous monitoring (4.2,¢)

Security (4.3ab)
Software testing (4.4ab)

5. Impact assessment .

6. Implementation and use ’

p.47-58
Impact assessment and study (5.1,.g, 5.1.15.4:2.4:3a.1 4abc)

Health technology assessment (5.2,)
Uncertainty, risks, and unexpected outcomes (5.3,)

Implementation plan (6.15.))
Monitoring (6.2.1,44, 6.2.2,.4)
Education (6.3.1,p, 6.3.25p)
Rights and duties (6.4,)
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