Vacature: Projectleider Co-creatie naar de klinische en kosteneffectiviteit
van Al-ondersteuning bij het opsporen van longafwijkingen op CT-scans

Het programma Zorgevaluatie & Gepast Gebruik (ZE&GG)' zoekt een daadkrachtige
projectleider die in co-creatie een onderzoeksprotocol uitwerkt en de uitvoering van de
zorgevaluatie leidt. Het volgende onderwerp wordt in co-creatie uitgewerkt tot
onderzoeksprotocol:

Al longcarcinoom - onderzoekt de klinische en kosteneffectiviteit van Al-ondersteuning bij het
opsporen van longafwijkingen op CT-scans ten opzichte van standaard radiologische
beoordeling

Binnen het ZE&GG-programma is een werkwijze ontwikkeld voor het gezamenlijk opzetten van
een zorgevaluatie: de ZE&GG co-creatie. Het doel hiervan is om een zorgevaluatie op te zetten
die een maatschappelijk relevante kennisvraag beantwoordt en daadwerkelijk leidt tot een
verandering in de praktijk. Daarbij is samenwerking met alle relevante partijen in de medisch
specialistische zorg van belang.

Wat ga je doen?

Als projectleider ben je verantwoordelijk voor het hele traject: van het opstellen en indienen van
het onderzoeksprotocol (co-creatie) tot en met de uitvoering van de zorgevaluatie. Je stuurt de
projectgroep aan en zorgt, samen met ZE&QGG, voor een soepele samenwerking tussen alle
betrokken partijen: wetenschappelijke vereniging(en), patiéntvertegenwoordigers,
zorgverzekeraars, zorgaanbieders, onafhankelijke experts (waaronder methodologen) en
Zorginstituut Nederland.

e Inde co-creatiefase (+/- 9 maanden) werk je een kennisvraag uit tot een volledig
onderzoeksprotocol zoals deze wordt aangeleverd voor beoordeling bij een METC met
begroting, ondersteund door het ZE&QGG-programma.

e Na honorering van het studievoorstel leid je de uitvoer van de zorgevaluatie, waarbij je
de verbinding met het ZE&GG-programma en de MSZ-partijen blijft waarborgen.

Jouw profiel
Je beschikt over:

e Medisch-inhoudelijke expertise van het onderwerp

e Leiderschap: Je neemtinitiatief en bent proactief in de uitwerkingen tijdens de co-
creatie, je zorgt voor een vlotte opstart door nauw contact te onderhouden met de
deelnemende centra en je stuurt op patiéntdeelname tijdens de uitvoering van het
doelmatigheidsonderzoek.

1ZE&GG is een samenwerkingsverband van de MSZ partijen en het Zorginstituut met als doel om
zorgevaluatie en gepast gebruik in 2028 integraal onderdeel te laten zijn van het reguliere zorgproces,
waarbij we het onbekende evalueren, we bewezen effectieve zorg implementeren, we stoppen met zorg
die geen meerwaarde biedt en de patiént daardoor de bewezen beste zorg krijgt.



Organisatorische vaardigheden: Je bewaakt overzicht en deadlines. Zowel de co-
creatie als de uitvoer van de zorgevaluatie zijn intensieve trajecten binnen vooraf
vastgelegde tijdpaden.

Samenwerkingsvaardigheden: In de co-creatie werk je nauw samen met de betrokken
stakeholders. Je staat open voor adviezen en betrekt hen ook bij de uitvoering van de
zorgevaluatie.

Ervaring met (multidisciplinair) multicenter klinisch onderzoek: Je weet wat er nodig
is om een succesvolle multicenter studie op te zetten. Je kent het veld en bent bekend
met de praktijk waarin de zorg wordt geleverd. Op basis van je kennis en ervaring
begeleid je de arts-/coordinerende onderzoeker actief.

Beschikbaarheid: Je hebt voldoende tijd voor het co-creatietraject en kunt schakelen
tussen verschillende belangen en perspectieven.

Aanmelden

Wil jij projectleider worden van dit zorgevaluatieonderzoek? Meld je dan uiterlijk 17 juli 2026,

09.00 uur via deze link. Wij vragen jou ook om een belangenverklaring (zie bijlage 1) in te vullen

en uiterlijk 17 juli 9:00 op te sturen naar evalueren@zorgevaluatiegepastgebruik.nl

Selectieproces en tijdspad

1.

Na de deadline van 17 juli 2026 worden de kandidaat projectleiders voorgelegd aan de

direct betrokken wetenschappelijk verenigingen (wv-en) en de MSZ-partijen

vertegenwoordigd binnen ZE&QGG.

Op basis van de adviezen van de wv-en en MSZ-partijen, het belangenformulier en de

motivatiebrief worden de kandidaat projectleiders door de ZE&GG projectorganisatie

uitgenodigd voor een gesprek tussen 3 en 17 augustus.

Na de gesprekken wordt op uiterlijk 18 augustus een keuze gemaakt voor de meest

geschikte projectleider.

Samen met de geselecteerde projectleider wordt z.s.m. de projectgroep samengesteld.

Hierbij wordt rekening gehouden met:

e Heteigen netwerk van de projectleider

e De aanmeldingen voor de projectgroep

e Devertegenwoordiging door projectgroep leden vanuit de verschillende soorten
zorgaanbieders, het medisch specialisme en spreiding over het land.

De co-creatie bijeenkomsten vinden plaats op:

Bijeenkomst 1 Maandag 21 september Domus Medica te Utrecht
18:00-21:00

Bijeenkomst 2 Maandag 26 oktober Fysiek, nader te bepalen
14:00-17:00

Bijeenkomst 3 Donderdag 11 februari Domus Medica te Utrecht
10:00-12:30

Bijeenkomst4 | Woensdag 17 maart Digitaal
15:00-17:00



https://forms.office.com/Pages/ResponsePage.aspx?id=db7W1R9e8ECGAc6EzUy4Rb61lUNkY3dHhkQ6M-ng8CxURUk0NjYxNzRTM05SNk5SMjRLOThLRUhSQyQlQCN0PWcu

Meer informatie over het ZE&GG co-creatietraject

ZE&GG stelt in samenwerking met ZonMw subsidie beschikbaar voor zorgevaluatie naar
impactvolle kennisvragen binnen de medisch specialistische zorg (MSZ). De MSZ partijen
verenigd in ZE&GG hebben via een oproep kennisvragen opgehaald. In een selectieprocedure
zijn de meest impactvolle kennisvragen geselecteerd die in co-creatie met alle MSZ-partijen
uitgewerkt gaan worden tot een onderzoeksprotocol. Voor deelname aan de co-creatie is een

vergoeding beschikbaar.

Meer over de co-creatie kunt u hier vinden.


https://zorgevaluatiegepastgebruik.nl/wat-we-doen/agenderen/systematisch-agenderen/zegg-doorlopende-ronde-3
https://zorgevaluatiegepastgebruik.nl/co-creatie

Indieningsformulier voor kennisvragen
Te gebruiken voor het doorlopend agenderen van kennisvragen bij ZE&GG door FMS, V&VN, ZN en het Zorginstituut.

Doorlopende ronde 3

1. Algemene informatie

Indienende partij:

FMS

Wetenschappelijke
vereniging/kerngroep:
(indien van toepassing)

Nederlandse Vereniging voor Radiologie (NVVR)

Contactpersoon
wetenschappelijke

gevonden.:
(naam, e-mail en
telefoonnummer)

vereniging/kerngroepF
out! Verwijzingsbron niet

Direct betrokken
personen:

*die actief hebben
meegeschreven
(naam en instelling)

1.1 Toelichting van de kennisvraag
De kennisvragen kunnen uit verschillende bronnen voortkomen, mits ze voldoen aan de volgende voorwaarden:

Het gaat om medisch specialistische zorg, betaald vanuit de zorgverzekeringswet. Uitgesloten zijn kennisvragen rondom
intramurale dure geneesmiddelen, daar is een aparte procedure voor.

De kennisvraag heeft een duidelijke en strak afgebakende PICO. Dat wil zeggen dat heel helder is welke patiénten (P) het
betreft, wat de interventie (1) is en met welke controle (C) interventie deze vergeleken wordt en welke uitkomsten (O)

daarbij belangrijk zijn;
De kennisvraag is goed en objectief onderbouwd op de gestelde criteria (zie bijlage 2) en voorzien van een systematische
literatuur onderzoek (o.b.v. de strak afgebakende PICQO) die, bij indiening, niet ouder is dan 2 jaar;

Het onderzoek levert onderzoeksresultaten op die direct na afronding van het onderzoek in de professionele
kwaliteitsstandaarden en richtlijnen opgenomen worden;

Alle bij de kennisvraag betrokken wetenschappelijke verenigingen en patiéntenorganisaties onderschrijven het belang van
de kennisvraag middels een verklaring en zeggen tevens toe actief betrokken te zullen zijn bij het in co-creatie uitwerken
van het onderzoeksvoorstel.

Wat is de onderzoeksvraag: What is the clinical and cost-effectiveness of implementing an Al-

based computer-aided detection system for pulmonary nodule
detection on routine chest CT scans, compared with standard
radiological practice, in improving lung cancer outcomes while
balancing potential harms such as overdiagnosis, additional follow-up
diagnostics, and overtreatment?

Geef aan bij welke kennisvraag | The research question is driven by the increasing urgency to
deze onderzoeksvraag

implement artificial intelligence (Al) in healthcare in a responsible and
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aansluit:

(indien van toepassing, welke
kennisagenda incl. nummer vraag)

cost-effective manner, particularly within radiology. This aligns with the
Dutch Society of Radiology’s (NVVR) 2023-2027 knowledge agenda,
which explicitly prioritizes the evaluation of Al in medical imaging and
its potential role in the early diagnosis of patients with increased risk
or suspicion of malignancy.(1)

This priority is reinforced by national policy frameworks. Zorginstituut
Nederland (ZIN), together with Cochrane Netherlands, recently
published guidance on the evaluation of digital healthcare
technologies (2024). The report emphasizes that all new and existing
technologies, including Al, must meet the same legal criteria for “state
of science and practice” to be eligible for reimbursement from the
basic health insurance package. It calls for risk-based study designs
and robust evidence of clinical and cost-effectiveness prior to broad
implementation.(2)

Al-based computer-aided detection (CAD) tools for pulmonary
nodules are already on the market, CE-marked, and increasingly
purchased and implemented in Dutch hospitals. However, their real-
world value remains uncertain. We hypothesize that implementing a
clinically validated Al tool for pulmonary nodule detection on routine
chest CT scans will be cost-effective compared with standard practice,
by improving early lung cancer diagnosis, improving detection of
pulmonary metastases, reducing radiologist reading time and
generating gains in life years and quality-adjusted life years (QALYSs)
that outweigh the implementation and operational costs.

Op welke richtlijn(module)
sluit de onderzoeksvraag aan:

(incl. weblink naar module)

1. https://radiologen.nl/sites/default/files/commissies/wetenschap/kennisagen
da top 105 voor bijeenkomst 3 april.pdf

2. Rapport - Onderzoek naar beoordeling van digitale zorgtechnologieén |
Zorginstituut Nederland

Is er een richtlijnencluster/
werkgroep of netwerk voor dit
onderwerp:

The Longcarcinoom 2025 guideline (Module 5.2, “Diagnostische
computed tomografie”) establishes contrast-enhanced chest CT as
the cornerstone of the diagnostic pathway for patients with suspected
non-small cell lung cancer (NSCLC). It emphasizes the importance of
accurate CT interpretation for detecting pulmonary abnormalities,
determining tumor size, assessing lymph nodes, and guiding
subsequent diagnostic and therapeutic decisions. However, the
guideline also acknowledges important limitations of CT, including
variability in detection, uncertainty in differentiating between tumor
adhesion and infiltration, and challenges in consistently identifying
small pulmonary lesions. Lung cancer is often detected at advanced
stage when curative treatment is not possible anymore. Many lung
cancers were already visible at chest CT scans performed in the years
before diagnosis. Our research question, evaluating the cost-
effectiveness of Al-based computer-aided detection (CAD) for
pulmonary nodules aims for earlier detection. By improving detection
sensitivity, reducing interobserver variability, and supporting efficiency
in CT interpretation, CAD has the potential to strengthen the
diagnostic yield of CT in line with the aims of this guideline module.
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https://radiologen.nl/sites/default/files/commissies/wetenschap/kennisagenda_top_105_voor_bijeenkomst_3_april.pdf
https://radiologen.nl/sites/default/files/commissies/wetenschap/kennisagenda_top_105_voor_bijeenkomst_3_april.pdf
https://www.zorginstituutnederland.nl/documenten/2024/05/27/onderzoek-beoordeling-van-digitale-zorgtechnologieen
https://www.zorginstituutnederland.nl/documenten/2024/05/27/onderzoek-beoordeling-van-digitale-zorgtechnologieen

Link: radiologen.nl — Conceptrichtlinmodules Longoncologie SCLC en NSCLC

Heeft u dit onderwerp eerder | Onderwerp is ingediend in de doorlopende ronde 2. De ZE&GG commissie
ingediend bij ZE&GG: heeft de kennisvraag als potentieel impactvol beoordeeld, en ons
uitgenodigd om de kennisvraag beter te onderbouwen en opnieuw in te
dienen in de 3° ronde. In bijlage 5 is de besluitbrief opgenomen, en in
bijlage 6 een reactie op de genoemde punten van de commissie.

2. Rationale, huidige praktijk & samenwerking

2.1 Rationale achter de onderzoeksvraag

Beantwoord tenminste de volgende vragen:

* Op welk klinisch dilemma richt de onderzoeksvraag zich?

» Wat is de rationale achter de onderzoeksvraag en waarom is (vergelijkend) onderzoek nodig om het klinische dilemma op te
lossen?

» Waarom is dit project van belang voor patiénten/cli€énten en hun naasten, en waar blijkt dat uit?

(maximum 250 woorden)

Lung cancer (LC) remains the leading cause of cancer-related mortality in the Netherlands.’

Prognosis depends on stage at diagnosis: five-year survival exceeds 60% for stage | disease but
remains below 10% for advanced stages.? Early detection of LC therefore has potential to improve
patient outcomes and reduce healthcare costs.

LC diagnostic pathway begins with the detection of a pulmonary nodule.® Pulmonary nodules are
common findings on chest CT scans.* However, detection and reporting of small nodules can be
challenging due to increasing imaging volumes and time constraints in radiology practice. Artificial
intelligence (Al)-based computer-aided detection tools have shown promising performance in
identifying pulmonary nodules and may support radiologists in detecting early LC.

At the same time, increased detection sensitivity may also lead to unintended consequences. The
vast majority of pulmonary nodules is benign even in a high-risk population,® while growth is still the
main discriminating factor between benign and malignant nodules. Therefore, increased detection
may result in additional follow-up imaging, patient anxiety, and potentially unnecessary high-risk
diagnostic procedures.® Evidence from lung cancer screening trials such as NLST and NELSON
highlights both the benefits of early detection and the challenges of false-positive findings and
overdiagnosis.”?

Evaluating Al-assisted pulmonary nodule detection therefore requires a balanced assessment of
benefits and harms. This study will evaluate the cost-effectiveness of implementing Al-assisted
pulmonary nodule detection in routine chest CT interpretation, providing evidence to inform decision-
making on the use of Al in radiology and its potential to improve LC detection in the Dutch healthcare
system.
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https://radiologen.nl/sites/default/files/Kwaliteit/4.1.3%20Concept%20richtlijnmodules%20Longoncologie%20SCLC%20en%20NSCLC.pdf?utm_source=chatgpt.com

2.2 De huidige praktijk

Beantwoord tenminste de volgende vragen en onderbouw dit kwantitatief:

Wat is de huidige praktijkvariatie op basis van de ingediende onderzoeksvraag? (Met andere woorden hoe vaak wordt er
gehandeld conform de comparator en hoe vaak volgens de interventie?)

Zijn er mogelijke behandelvoorkeuren vanuit patiénten en/of professionals?
Zijn er mogelijke barrieres in de praktijk die een rol spelen en de uitvoer van het onderzoek in de weg staan?

(maximum 500 woorden)

Current Dutch practice for patients with suspected lung cancer is based primarily on routine
radiologist interpretation of chest CT without Al support, which represents the comparator in this
study. At the same time, Al use in radiology is increasing. In a national survey of 69 Dutch hospital
organizations, the proportion of radiology departments using clinical Al increased from 20% in 2020
to 28% in 2021 and 33% in 2022. In 2022, chest CT analysis was one of the most common Al use
cases, including lung nodule detection.®

There is also substantial clinical rationale for evaluating this shift in practice. In a Dutch retrospective
study using clinically indicated, non-screening chest CT scans from two hospitals, an Al system
achieved sensitivities of 94.3% for actionable benign nodules, 96.9% for primary lung cancers, and
92.0% for pulmonary metastases on the external test set at 1 false positive per scan.* These findings
suggest that Al can detect clinically relevant nodules in routine-care CT data and may support earlier
identification of malignancy. However, this was still a retrospective validation study, not a
prospective real-world implementation study measuring patient outcomes after deployment.

At the same time, increased detection sensitivity may also lead to harms. In a 2024 study of ultra-
low-dose chest CT in an emergency setting, Al detected 5.8 times more true-positive nodules
requiring follow-up than routine prospective reporting, but also generated 42.9 times more false
positives.® This is important because it shows that the intervention may increase downstream follow-
up imaging, invasive diagnostic work-up, workload, costs, and patient anxiety, and therefore should
not be evaluated on sensitivity alone.

With regard to preferences among professionals, the literature suggests that radiologists generally
view Al positively. In a recent radiologist survey, respondents showed an overall positive attitude
toward Al adoption.™ In a large survey of radiology residents, 72.8% agreed that Al helps optimize
diagnostic results and reduce errors, and 78.2% agreed that radiologists should embrace Al and
make good use of it." Although these studies do not always compare Al support directly against no
Al support in the specific setting of pulmonary nodules, they strongly suggest that professionals see
value in Al as an adjunct to routine practice.

From the patient perspective, a cross-sectional study on patient attitudes toward Al in radiology
found that participants favoured physicians over Al for personal interaction, procedural knowledge,
and receiving information, while showing a more neutral attitude toward Al in relation to efficiency
and accountability.'? This suggests that patients may accept Al-assisted imaging when appropriate
human oversight is retained. However, direct evidence comparing patient preference for Al-
supported pulmonary nodule detection versus conventional radiologist reading without Al remains
limited.

No major barriers to the execution of the study are anticipated. The Al support systems are already
implemented in the participating setting. Radiologists are expected to support the use of Al. Patients
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will be informed about the use of Al, and available evidence suggests that patient attitudes toward
Al are generally neutral when it is used to support, rather than replace, the radiologist.

2.3 Samenwerking

(max 250 woorden)

Geef aan met welke patiéntenorganisatie(s) en wetenschappelijke vereniging(en) is samengewerkt bij de
totstandkoming van deze onderzoeksvraag. Voeg ondertekende steunverklaring toe (bijlage 3b en 3c).

NVALT
Longkanker Nederland

Geef aan hoe er met de bovenstaande direct betrokken wetenschappelijke vereniging(en) en
patiéntenorganisatie(s) is samengewerkt bij de totstandkoming van deze onderzoeksvraag.

This research question was developed in collaboration with NVALT and Longkanker Nederland.
Their involvement helped ensure that the proposed study addresses both clinical relevance and
patient needs.

NVALT contributed from the professional and scientific perspective by helping to assess the clinical
importance, feasibility, and potential relevance of the research question for pulmonary practice and
diagnostic pathways. Their input helped align the proposal with current challenges in lung care and
with priorities within clinical practice.

Longkanker Nederland contributed from the patient perspective by reflecting on the relevance of the
research question for people with lung cancer or suspected lung disease. Their involvement helped
ensure that the study focuses on outcomes that matter to patients, such as timely diagnosis,
appropriate use of healthcare resources, and the potential impact on patient care and decision-
making.

Welke andere partijen zijn belangrijk om te betrekken bij de co-creatie?
Denk aan huisartsen, paramedici en indirect betrokken wetenschappelijke verenigingen.

DTG = Dutch Thoracic Group
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3. PICO

Zie bijlage 2 van de oproeptekst voor een uitgebreide toelichting op de voorwaarden, criteria en beschrijving van de
vereisten voor een heldere en duidelijke PICO.

3.1 Patiéntenpopulatie
Beantwoord tenminste de volgende vragen en geef hierbij een onderbouwing:

e Welke patiéntpopulatie wordt precies onderzocht en waarom juist deze?

e Welke in- en exclusiecriteria zijn van toepassing en waarom zijn deze gekozen?

(max 250 woorden)

The study population will consist of adult patients undergoing chest computed tomography (CT) at
the six participating centers: Erasmus MC, UMC Utrecht, MUMC+, Radboudumc, Maasstad
Ziekenhuis, and Franciscus Gasthuis, which together perform approximately 100,000 chest CT
examinations annually.

All consecutive patients receiving a chest CT during the study period will be considered for inclusion.
This broad approach ensures that the study population reflects routine Dutch clinical practice, where
CT is performed for a wide variety of indications and incidental pulmonary nodules are frequently
encountered.

Inclusion criteria:

Age =18 years.
Undergoing chest CT at a participating hospital during the study period.
Clinical indications may include, but are not limited to:
o Symptomatic population: CT requested for signs or symptoms suggestive of lung
cancer,
o Incidental population: CT performed for reasons unrelated to suspicion of lung
cancer (e.g., evaluation of pulmonary or cardiovascular disease);
o Surveillance population: patients undergoing CT surveillance for a previously
identified pulmonary nodule.
Availability of complete CT imaging data in Digital Imaging and Communications in Medicine
(DICOM) format suitable for CAD analysis.

Exclusion criteria:

e Prior histologically or cytologically confirmed diagnosis of primary lung cancer before the index
CT scan.

e CT examinations of insufficient diagnostic quality for CAD analysis (e.g., incomplete coverage
of lung fields, severe motion or technical artifacts).
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3.2 Interventie

Beantwoord tenminste de volgende vragen en geef hierbij een onderbouwing:

e Welke zorg wordt onderzocht?
e Hoe wordt de interventie toegepast in de praktijk? Geef daarbij een heldere beschrijving van het behandelprotocol.

(max 250 woorden)

The intervention under investigation is an artificial intelligence (Al)-based computer-aided detection
(CAD) system designed to identify pulmonary nodules on chest CT scans. The CAD software has
received CE marking and is approved for clinical use within the European Union. The system is
currently implemented at Erasmus MC, Maasstad Ziekenhuis, and Franciscus Gasthuis, where it is
integrated into routine radiology workflows, and its introduction is planned to be implemented in the
near future at UMC Utrecht. Because the system is already embedded in routine clinical practice,
the study allows evaluation of the real-world clinical and economic impact of Al-assisted pulmonary
nodule detection.

The CAD system is integrated within the Picture Archiving and Communication System (PACS). After
a chest CT scan is acquired, images are automatically analyzed by the Al software, which highlights
regions that may represent pulmonary nodules and provides quantitative information such as nodule
size, volume, and, when available, growth assessment. These outputs are presented to the
radiologist during image interpretation.

The Al system functions as a decision-support tool. Radiologists review Al-detected nodules, verify
findings, and remain responsible for the final radiology report and clinical recommendations. The Al
tool is applied only to CT scans performed as part of routine care, meaning that no additional imaging
is introduced.

Management of detected nodules will follow established clinical guidelines (e.g., Fleischner Society
recommendations) and shared decision-making principles, helping to minimize unnecessary
invasive procedures and ensuring that patients retain the right to decline further diagnostic evaluation
when appropriate.

3.3 Comparator
Beantwoord tenminste de volgende vragen en geef hierbij een onderbouwing:

o Met welke zorg (dit kan ook afwachtend beleid of geen interventie betreffen) wordt de bij (I) interventie beschreven zorg
vergeleken?

e Hoe wordt deze zorg toegepast in de praktijk? Geef, indien van toepassing, een heldere beschrijving van het
behandelprotocol.

(max 250 woorden)

Comparator
Standard radiological interpretation of chest CT scans without Al-assisted pulmonary nodule
detection.

Radiologists interpret CT-images according to current clinical practice and report pulmonary
nodules based on visual detection and clinical judgment.

Doorlopende ronde 3 7



3.4 Outcome
Beantwoord tenminste de volgende vragen en geef hierbij een onderbouwing:
o  Welke patiéntrelevante uitkomstmaat/uitkomstmaten is/zijn het best passend?

*Het patiénten belang c.q. de gezondheidswinst moet blijken uit de uitkomstmaten. De uitkomstmaten worden geformuleerd op
patiéntniveau (gezondheid of kwaliteit van leven). Indien voorhanden moet gebruik worden gemaakt van Core Outcome Sets of
PROMs.

(max 250 woorden)

Primary outcome

o Cost-effectiveness of Al-based CAD versus standard radiological practice, expressed
as the incremental cost-effectiveness ratio (ICER). The ICER will be calculated as the
difference in mean costs divided by the difference in mean health outcomes, measured in
quality-adjusted life years (QALYs). Costs will include CAD implementation and operational
expenses (e.g., licensing, IT integration, maintenance), as well as follow-up imaging,
diagnostics, treatment, and hospital utilization, following Dutch costing standards. QALY's will
be estimated by linking stage at diagnosis and treatment pathways with published utility
weights. Scenario analyses will be conducted in clinically relevant subpopulations, including:

o patients undergoing chest CT for suspected LC,

o patients in follow-up for pulmonary nodules,

o patients undergoing chest CT for other indications.
In addition, age-specific subgroup analyses will be performed to explore whether cost-
effectiveness differs by age group, given known differences in lung cancer incidence,
comorbidities, and treatment eligibility.

Secondary outcomes

Secondary outcomes will capture diagnostic accuracy, workflow efficiency, clinical decision-making,
and downstream healthcare utilization:

« Diagnostic performance

o Pulmonary nodule detection rate.
o Proportion of detected nodules confirmed malignant.

« Radiology workflow

o Radiologist reading time per CT.
o Radiology report turnaround time.
o Acceptability and user experience of CAD for radiologists.

e Clinical pathway impact

o Number of patients entering CT surveillance, including those due to benign entities.

o Number of CT scans performed as part of surveillance.

o Number of biopsies or surgical excisions, including procedures for benign nodules
(number of false negatives).

o Number of lung cancers detected and stage distribution at detection.
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4. Impact criteria

Beschrijf de te verwachtten effecten van de zorgevaluatie op de volgende impact criteria (zie bijlage 2 voor een
uitgebreide beschrijving).

4.1 Aantal patiénten

Voor hoeveel patiénten per jaar is de uitkomst van de onderzoeksvraag relevant? Onderbouw dit met betrouwbare gegevens, denk
hierbij aan: Vektis-data, DHD-data, DIS-data, kwaliteitsregistraties en/of een eigen inventarisatie op basis van patiéntendossiers.

(max 250 woorden)

Prevalence/incidence: 14,413 new LC cases were diagnosed in the Netherlands in 2024 (IKNL),
representing 11% of all cancers. LC is the third most common cancer, after breast and prostate.
Incidence has increased over the past decade, from around 12,500 new cases annually to nearly
15,000 in 2024. The prevalence of LC is estimated at approximately 46,000 people living with the
disease.

Stage distribution: In 2023, around 21% of patients were diagnosed at stage I, 10% at stage I,
26% at stage lll, and 43% at stage IV. Thus, nearly half of all patients are diagnosed with advanced
disease, limiting curative treatment options.

Treatment distribution: Curative surgery is performed in approximately 15%—20% of patients, and
radiotherapy in around 10%, mainly in earlier-stage disease. Most patients require systemic
treatment. In stage IV disease, the use of first-line targeted therapy and immunotherapy has
increased from 5% to more than 35% in recent years, while chemotherapy remains widely used.

Mortality and survival: LC remains the leading cause of cancer death in the Netherlands, with about
10,000 deaths annually. Median survival exceeds 60 months for stage | disease but is about 12
months for stage IV disease. Overall 5-year survival is approximately 24%.

Imaging volumes: The diagnostic pathway for LC begins with detection of pulmonary nodules on
chest CT. RIVM reported 1.16 million CT scans in 2010, of which ~28% were chest CTs (~325,000
annually). Based on growth trends from Dutch hospitals,* national volume is now estimated at
700,000-800,000 chest CTs annually.

4.2 Gezondheidswinst

Wat is het verwachte verschil in gezondheidswinst tussen de interventie en comparator? Geef dit aan per patiént per jaar en, o.b.v.
het bovengenoemde patiénten aantal, per jaar voor Nederland.

Onderbouw dit kwantitatief op basis van patiént relevante uitkomstmaten. Denk hierbij aan ‘Patient Reported Outcome Measures’
(PROMSs), ‘Patient Reported Experience Measures’ (PREMs) en de winst van de interventie op de ziektelast, bijvoorbeeld in de
vorm van 'Disability-Adjusted Life Years' (DALY) of ‘Quality Adjusted Life Years ‘ (QALY), en de ‘burden of treatment’.

(max 500 woorden)

Lung cancer is a major contributor to the burden of disease in the Netherlands. In 2015, the total
burden of disease was nearly 5 million disability-adjusted life years (DALY's), of which lung cancer
accounted for approximately 170,000 DALY (3.4%),"™ making it one of the leading causes of health
loss. This high burden reflects both the high incidence of lung cancer and its poor prognosis when
detected at advanced stages.

Survival is strongly stage-dependent. Patients diagnosed at stage | have a five-year survival rate of
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over 60%, compared to less than 20% for those diagnosed at stage IV.2 Currently, most patients in
the Netherlands are diagnosed at advanced stages, resulting in substantial premature mortality and
reduced quality of life.™

Artificial intelligence (Al)-based computer-aided detection (CAD) of pulmonary nodules on chest CT
scans has the potential to improve early detection. By supporting radiologists in identifying pulmonary
nodules, CAD may shift diagnosis toward earlier disease stages. Preliminary modelling suggests
that an approximately 24% increase in detection sensitivity could enable earlier diagnosis of around
500 additional lung cancer cases annually in the Netherlands. Earlier diagnosis increases the
likelihood that patients are eligible for curative treatment, such as surgery or radiotherapy, which
may lead to improved survival and better long-term quality of life.

For patients, earlier detection may translate into longer survival, fewer years of life lost, and fewer
symptoms associated with advanced disease. At the population level, these benefits may lead to
measurable reductions in DALYs and gains in quality-adjusted life years (QALY's).

At the same time, increased detection sensitivity may also lead to unintended consequences. Many
pulmonary nodules are benign, and increased detection may result in false-positive findings,
additional follow-up imaging, and potentially unnecessary diagnostic procedures. Therefore, the
proposed evaluation will assess both the benefits and potential harms of Al-assisted pulmonary
nodule detection, ensuring a balanced assessment of its clinical and societal impact.

4.3 Kostenreductie

Wat is het verwachte verschil in kosten tussen de interventie en comparator? Geef dit aan per patiént per jaar en, o.b.v. het
bovengenoemde patiéntenaantal, per jaar voor Nederland.

Maak hierbij een uitsplitsing van de mogelijke besparing op zorgkosten en kosten vanuit maatschappelijk perspectief.

(max 500 woorden)

From both a societal and healthcare perspective, lung cancer imposes a substantial economic
burden in the Netherlands. In 2021, the direct medical costs of lung cancer were estimated at €900.6
million, making it one of the most expensive cancers to treat.’® These costs are largely driven by
treatment of advanced-stage disease, where systemic therapies, immunotherapy, and prolonged
hospital care are frequently required. In addition to direct medical costs, lung cancer also generates
considerable societal costs through productivity losses, disability, and the need for informal care.

Implementation of artificial intelligence (Al)-based computer-aided detection (CAD) for pulmonary
nodule detection on chest CT scans has the potential to reduce these costs by enabling earlier
diagnosis of lung cancer. When cancer is detected at an earlier stage, patients are more likely to be
eligible for curative treatments such as surgical resection or stereotactic radiotherapy. These
treatments are generally less costly than systemic therapies used in advanced disease and are
associated with better survival and quality of life.

Modelling based on current CT imaging volumes in the Netherlands suggests that a CAD system
capable of increasing pulmonary nodule detection sensitivity by approximately 24% could lead to the
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earlier diagnosis of around 500 additional lung cancer cases per year. This shift toward earlier-stage
diagnosis could substantially reduce the need for expensive systemic treatments and is estimated
to result in annual treatment cost savings of approximately €40 million for the Dutch healthcare
system.

At the same time, the economic evaluation will explicitly account for potential increases in healthcare
utilization resulting from improved nodule detection. Increased detection may lead to additional
follow-up imaging, diagnostic procedures such as biopsy, and specialist consultations. Furthermore,
implementation costs associated with CAD adoption—including software licensing, integration into
radiology workflows, and training—will be incorporated into the analysis. Including these elements
ensures a balanced assessment of the net economic impact of CAD implementation.

From a societal perspective, earlier detection may also generate broader economic benefits. Patients
diagnosed at an earlier stage are more likely to maintain functional independence and remain in the
workforce, reducing productivity losses and disability-related costs. Earlier diagnosis may also
reduce the burden of informal care for families and caregivers.

Overall, by shifting lung cancer diagnosis toward earlier stages, Al-assisted pulmonary nodule
detection has the potential to reduce both healthcare expenditures and societal costs while
improving survival and quality-adjusted life years (QALYs). The proposed study will provide robust
evidence on the economic value of implementing CAD for pulmonary nodule detection in routine
radiology practice in the Netherlands.

4.4 Arbeidsinzet

Wat is het verwachte verschil in arbeidsinzet (fte of uren) tussen de interventie en comparator? Geef dit aan per patiént per jaar per
type zorgverlener en, o.b.v. het bovengenoemde patiénten aantal, per jaar voor Nederland.

(max 500 woorden)

There are relevant differences in time investment between the two approaches, Al-based computer-
aided detection (CAD) for pulmonary nodule detection versus standard radiological practice without
Al support.

e Radiologists:

In current practice, radiologists perform a systematic review of chest CT scans, manually identifying,
measuring, and documenting pulmonary nodules. This is a time-consuming process, particularly
given the high number of chest CTs performed annually (~660,000 in the Netherlands) and the
frequency of incidental pulmonary nodules.* Rising CT volumes have been shown to significantly
increase radiologists’ workload.'® With CAD support, CT images are automatically processed and
pulmonary nodules are highlighted, with size and volume information directly provided. This reduces
the need for manual detection, measurement and comparison with previous chest CTs, decreases
interobserver variability both in detection rates and reported measurements, and supports
efficiency.'-'° Studies report that CAD can improve sensitivity (up to 96.7% vs. 78.1% for radiologists
alone) and shorten reporting times by approximately 10-15%, corresponding to 1-2 minutes saved
per scan.'®' Consequently, CAD offers meaningful reductions in radiologists’ workload and cognitive
burden.

e Technicians / Radiographers:
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The acquisition of CT images does not differ between the intervention and controls. The additional
CAD processing is automated and does not require extra technician time. Therefore, there is no
significant difference in workload for radiographers.

e Nuclear medicine / multidisciplinary teams:

The use of CAD is not expected to increase time spent in multidisciplinary tumor board meetings, as
only confirmed or clinically relevant nodules will be discussed. However, earlier detection and
improved sensitivity may result in a modest increase in case volume reaching tumor boards.

e Nurses / clinical staff:
Downstream effects may include more patients being referred for follow-up or diagnostic
procedures due to higher nodule detection rates. This may lead to a small increase in nursing and

outpatient coordination workload. However, this may be offset by reductions in late-stage case
management, which requires far greater personnel resources.

4.5 Ecologische duurzaamheid
Wat is het verwachte verschil in impact tussen de interventie en comparator? Indien mogelijk onderbouw dit kwantitatief.
Denk hierbij aan:
e Klimaatverandering: Broeikasgasuitstoot (Co2 eq)

Circulariteit: gebruik van grondstoffen (kg)

Vermindering van afval (kg)

Watergebruik (m3)

Landgebruik (m2)

Geneesmiddelen in het oppervlaktewater

(max 500 woorden)

The use of Al-based computer-aided detection (CAD) for pulmonary nodules on chest CT may also
affect ecological sustainability compared with standard radiological practice without CAD. The
potential impact can be framed according to the pillars of the Greendeal.

¢ Reduction of CO, emissions:

Earlier detection of lung cancer through CAD is expected to increase the proportion of patients
diagnosed at an early stage, enabling curative treatment (surgery or radiotherapy) instead of
advanced systemic therapy and prolonged hospital stays. Patients diagnosed at stage | have a five-
year survival rate exceeding 60%, compared to <20% at stage IV, which often requires prolonged
chemotherapy, immunotherapy, or palliative care.” Reducing late-stage treatment intensity translates
into fewer inpatient days, emergency admissions, and hospital visits, all of which contribute to
healthcare-related CO, emissions.?’° By avoiding intensive late-stage therapies and unnecessary
invasive diagnostics, CAD can lower the overall carbon footprint of the lung cancer care pathway.

e More efficient use of resources and reduction of residues:

CAD may result in a modest increase in follow-up imaging for benign nodules, but this is offset by
reduced use of healthcare resources overall. Advanced lung cancer treatment is associated with
significantly higher costs, consumables, and medication use compared with early-stage
treatment.’®? Detecting cancer earlier reduces the need for long systemic therapy courses, which
require repeated hospital infusions, disposable medical supplies, and high energy use. Furthermore,
systemic treatments contribute to pharmaceutical residues in wastewater, which have been
recognized as an emerging environmental problem in oncology.?' Furthermore, more accurate size
measurements may allow for earlier confirmation of a benign character of the nodule, even reducing
follow-up scans and patient anxiety. In radiology, CAD does not increase contrast agent use,
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radiation dose, or material waste, since it is applied to existing CT images.
e A healthier environment for patients, families, and staff

By shifting diagnosis to earlier stages, CAD may decrease the physical and psychological burden of
advanced disease, reduce hospital visits, and minimize exposure to toxic therapies. For patients,
this translates into better quality of life; for families, fewer caregiving demands; and for healthcare
staff, less strain from managing severely ill patients. Moreover, CAD reduces radiologists’ reporting
times and cognitive workload, supporting healthier working conditions in radiology departments.'®'®
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5. Systematisch literatuuronderzoek

Het oplossen van de onderzoeksvraag moet gericht zijn op het genereren van ontbrekende kennis die direct bruikbaar
is voor praktijk en/of beleid. Met het systematische literatuuronderzoek onderbouwt u dat er een toegevoegde waarde
is van het oplossen van de onderzoeksvraag.

5.1 Beschrijving systematisch literatuuronderzoek

Duidelijk moet worden dat een systematische en brede verkenning van de literatuur heeft plaatsgevonden op basis van de gestelde
PICO, waarbij via een transparant beoordelingsproces selecties zijn gemaakt. Voeg een ‘Preferred Reporting Items for Systematic
reviews and Meta-Analyses’ (PRISMA)-flowdiagram toe met aantallen gevonden, gescreende, geéxcludeerde en geincludeerde
studies. U dient aan te geven op welke wijze nagegaan is of beschikbare evidentie niet reeds voorhanden is. Geef hiervoor de
zoekstrategie, zoektermen en geraadpleegde databases, hoe de bevindingen geselecteerd zijn en wat het onderzoek heeft
opgeleverd zowel kwantitatief als kwalitatief.

Daarnaast zijn de volgende onderdelen een vereiste in het literatuuronderzoek:
- Tabel met daarin per studie: datum van publicatie, eerste auteur, studiedesign, sample size, PICO en effectsize.
- Samenvatting van de resultaten van de gevonden studies.

- Kwaliteitsbeoordeling van de gevonden studies. Beschrijf per exclusiereden waarom studies zijn weggelaten (bijvoorbeeld
verkeerde populatie, geen relevante uitkomstmaten, onvoldoend onderzoeksdesign).

- Conclusie over de mate van ontbreken van wetenschappelijk bewijs over onderzoeksvraag op basis van het literatuuronderzoek.

Let op: maak het literatuuronderzoek niet te smal. Indien op basis van de PICO geen resultaten gevonden zijn, zorg dan dat de
search breed genoeg is om de vergelijking te kunnen maken met iets andere studies.

Voeg het bovenstaande literatuuronderzoek als bijlage toe (max 6 A4).

Geef hieronder een beschrijvende conclusie met daarin de belangrijkste bevindingen per uitkomstmaat. Benoem expliciet in
hoeverre bewijs ontbreekt, bijvoorbeeld: weinig studies, inconsistente bevindingen, lage kwaliteit, indirect bewijs

We conducted a systematic review to assess the scope, reporting quality, methodological risk of
bias, and technological maturity of health economic evaluations (HEEs) of medical artificial
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intelligence (Al). The review was conducted and reported in accordance with the PRISMA 2020
guidelines and covered publications through April 2025.

A comprehensive search was performed in six databases: EMBASE, MEDLINE, Web of Science,
the Cochrane Database of Systematic Reviews, the NHS Economic Evaluations Database, and
Google Scholar. The search strategy combined controlled vocabulary and free-text terms related to
artificial intelligence, machine learning, deep learning, neural networks, and health economic
evaluation.

Eligibility criteria were as follows:
1. Studies evaluating an Al technology in a healthcare setting.

2. Studies comparing the Al technology with standard care, another medical Al, or a non-Al
intervention.

3. Studies reporting a quantified assessment of costs or resource use, with or without
accompanying health outcomes.

Study selection and appraisal: Study selection and appraisal were conducted independently by
multiple reviewers. Reporting quality was assessed using the 38-item CHEERS-AI checklist,
methodological risk of bias was evaluated using the ECOBIAS framework, and Al maturity was
assessed using the Clinical Machine Learning Readiness Level (CMLRL) framework, ranging from
1 t0 9. The review also examined whether implementation and operational costs were included, and
explored their association with Al maturity.

Search yield: A total of 117 studies met the inclusion criteria. Most were published after 2021.
Medical Al was evaluated across 24 specialties; ophthalmology was the most represented field,
followed by radiology and general medicine. Radiology accounted for 12 studies. Across all included
HEEs, reporting quality was generally suboptimal, and recurring methodological concerns included
incomplete cost inclusion, limited data transparency, inadequate uncertainty analysis, and
insufficient validation. Most studies evaluated Al tools at early development stages, with 63%
classified at CMLRL 4 to 5, indicating limited real-world validation.

With regard to costing, only 28% of studies included implementation costs and 57% included
operational costs. Higher-maturity Al technologies were more likely to include these cost categories
in their economic evaluations. Overall, although many studies reported cost savings or cost-
effectiveness, the evidence base remains constrained by incomplete reporting, risk of bias, and the
predominance of immature technologies.

A targeted review of the included studies identified two radiology HEEs specifically addressing
thoracic CT applications for lung nodule or lung cancer diagnosis. Both concluded that Al was cost-
effective, but neither was based on real-world implementation data; instead, both relied on validation-
study data. Their findings are therefore promising but remain subject to uncertainty regarding real-
world effectiveness, full cost capture, and workflow impact in routine practice.

5.2 Uitvoerder van het systematisch literatuuronderzoek
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Het systematische literatuuronderzoek wordt geaccepteerd als deze is opgesteld of geaccordeerd door: het Zorginstituut (als
onderdeel van een duidingsproces) of het Kennisinstituut van de FMS (als onderdeel van een richtlijnmodule) en aansluit op de

opgestelde PICO. Indien de onderzoeksvraag niet uit een richtlijn of duiding komt, dan wordt het systematisch literatuuronderzoek
na indiening beoordeeld door de projectorganisatie van ZE&GG. In dit geval dient het ingediende literatuuronderzoek te voldoen
aan de voorwaarden zoals omschreven in de , opgesteld door het ZonMw programma
DoelmatigheidsOnderzoek.

Licht toe wie het systematisch literatuuronderzoek heeft uitgevoerd en of deze is geaccordeerd door één van de bovenstaande
partijen.

The systematic literature review presented in this proposal was conducted independently within the
framework of a PhD project at Erasmus School of Health Policy & Management (ESHPM), focusing
on the value of medical Al. The review complies with the methodological requirements outlined in
the explanatory note Systematic Review of the ZonMw Efficiency Research program
(Doelmatigheids Onderzoek), and it has been accepted for publication in Value in Health and is
available online ahead of print under doi: 10.1016/j.jval.2026.01.014.

Zie artikel in bijlage 1.

5.3 Datum
Tot welke datum is de literatuur in het systematisch onderzoek verzameld?

30-3-2026

5.4 Check op nieuw bewijs

Geef aan of er een recente check is gedaan op nieuw of aankomend bewijs? Zo ja, noteer de bronnen.

Findings from a Recent Literature Check

A recent evidence review conducted by the National Institute for Health and Care Research (NIHR)
in the United Kingdom assessed the potential role of artificial intelligence (Al) in the detection and
measurement of pulmonary nodules on computed tomography (CT) scans.?

The NIHR review found no high-quality studies directly comparing radiologists’ performance with and
without Al support in the UK context. The available evidence was generally of low methodological
quality. Nevertheless, several potential advantages and limitations of Al were identified. Al may
improve the detection of pulmonary nodules, particularly smaller nodules, though this comes with
the risk of detecting more benign lesions, leading to possible overdiagnosis and unnecessary follow-
up. Al could also enhance the consistency of nodule size measurements and risk stratification;
however, in up to 50% of nodules, manual adjustment of automated measurements was required.
There is some evidence that Al might reduce radiologists’ reading time, thereby improving efficiency.

Regarding cost-effectiveness, evidence is currently insufficient. Early assessments suggest that Al-
based software could be cost-effective in a screening setting but may not be cost-effective for
symptomatic patients or those undergoing CT for other reasons, where the balance between benefits
and harms of increased detection differs. Overall, the review highlights significant evidence gaps
regarding both clinical utility and economic value of Al for lung nodule detection in routine practice.

Source: Geppert J, Auguste P, Asgharzadeh A, et al. Software with artificial intelligence-derived
algorithms for detecting and analysing lung nodules in CT scans: systematic review and economic
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evaluation. 2025;29:14. doi:10.3310/JYTW8921

5.5 Check op overlappende studies/aanvragen
Geef aan of er een recente check is gedaan via het ICTRP International Clinical Trials Registry Platform https://trialsearch.who.int

op overlappende studies en/of aanvragen. Geef aan of er, en zo ja welke, studies lopen in deze patiéntenpopulatie en
beargumenteer indien nodig in welke mate deze studie(s) afwijkt/afwijken van de voorgestelde onderzoeksvraag/PICO.

A search of the ICTRP International Clinical Trials Registry Platform (https://trialsearch.who.int) and
related registries (ClinicalTrials.gov, ISRCTN) was performed to identify overlapping studies
evaluating Al for pulmonary nodule or lung cancer detection.

The search identified four registered trials:

1. NCT07052773 — “Clinical Evaluation of the Lung Cancer Al-based Decision Support Tool
(LCDS)”
Observational study validating the accuracy of an Al-based system (LCDS) for detecting lung
nodules in asymptomatic adults aged 50—79 with a history of heavy smoking undergoing low-
dose CT (LDCT) screening.

2. NCT03487952 — “Evaluation of Lung Nodule Detection With Artificial Intelligence Assisted
Computed Tomography in North China”
Prospective study in a Chinese population assessing the incidence of lung nodules/lung
cancer and developing an Al-assisted diagnostic and management platform for CT-based
screening.

3. NCT06638398 — “Virtual Nodule Clinic / Biomarker Platform for Indeterminate Pulmonary
Nodules (IPNs)”
A multicenter pragmatic randomized controlled platform trial testing the impact of a radiomic
prediction score, in addition to usual care, on patient management for indeterminate
pulmonary nodules.

4. ISRCTN17337480 — Pre- and post-study on Al-assisted detection of lung nodules
Study evaluating whether Al support improves detection of lung nodules and early-stage lung
cancer on chest radiography, using a before—after design to assess changes in detection
rates and follow-up (CT or biopsy).

Conclusion:

While four international trials are ongoing, none focus on the cost-effectiveness of Al-based CAD
for pulmonary nodule detection on chest CT. The existing studies are primarily designed to assess
diagnostic accuracy or clinical impact in specific screening or international populations, and none
include a full health-economic evaluation from a Dutch healthcare perspective. Therefore, the
proposed study addresses a clear evidence gap and does not overlap with ongoing registered
trials.
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