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ACRONYMS

AYAs Adolescents and young adults

ERG Ethical Reflection Group

FP Fertility Preservation

GWAS Genome Wide Association Study

ML Machine Learning

PRAB Patient and Relative Advisory Board

WGS Whole Genome Sequencing

WP Work Package
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Executive summary

PredictAYA is a five-year, Europe-wide research initiative designed to transform survivorship care
for adolescent and young adult (AYA, ages 15-39) cancer survivors by improving the understanding,
prediction, and prevention of long-term treatment-related toxicities, with a central focus on
reproductive and gonadal health. Cancer survival in this age group has improved considerably, yet
many survivors face late effects such as infertility, endocrine dysfunction, cardiovascular and
neurological complications, and psychosocial challenges that markedly influence their quality of life.
These late effects remain difficult to predict, and access to fertility preservation varies widely across
Europe, leading to inequities in care. PredictAYA addresses these gaps through a coordinated,
multidisciplinary approach that integrates oncology, reproductive medicine, genomics, epidemiology,
data science, psychology, and patient advocacy across 18 partner institutions in 10 countries.

The project’s overarching aim is to develop validated biomarkers and genetic risk models that can
accurately identify individuals at high risk of treatment-induced reproductive toxicity. To achieve this,
PredictAYA will use the power of harmonized population-based registries, genomic biobanks, and
newly established clinical AYA cohorts. Through large-scale epidemiological studies, the consortium
will quantify the prevalence, severity, and timing of reproductive, endocrine, cardiac, and neurological
late effects and investigate key sociodemographic and treatment-related risk factors. These insights
will be complemented by pharmacogenetic analyses, new whole-genome sequencing of up to 1,000
affected patients, and in-vitro studies examining biological pathways of chemotherapy-induced
gonadal damage. Together, these methods support the creation of Al-driven prediction models that
combine clinical, genetic, and biological data to enable precision survivorship care tailored to each
individual’s risk profile. Alongside genetic and epidemiological work, PredictAYA conducts extensive
clinical research through prospective and retrospective cohorts of female and male survivors to
evaluate ovarian reserve, testicular function, fertility preservation outcomes, natural conception,
pregnancy risks, and long-term offspring health. The project also incorporates comprehensive
assessments of sexual function, psychosocial wellbeing, and patient-reported outcomes, ensuring that
survivor perspectives meaningfully guide interpretation and implementation of research findings. A
strong ethical and governance structure, including GDPR-compliant data management, harmonized
data standards, and dedicated ethics work packages, ensures responsible and secure handling of
sensitive clinical and genomic information.

PredictAYA’s impact extends beyond scientific discovery. By developing evidence-based guidelines for
screening, follow-up, and fertility counselling, the project aims to support healthcare professionals in
delivering consistent, high-quality survivorship care. Through collaboration within the EU Cancer
Mission’s “Quiality of Life (AYA)” cluster, PredictAYA contributes to improved policy alignment, reduced
inequalities in access to fertility care, and broader integration of survivorship needs into European
health systems. For patients, the project promises earlier identification of risks, more informed

decision-making, and ultimately better protection of reproductive potential and long-term wellbeing.

In summary, PredictAYA represents a landmark effort to advance precision medicine in AYA cancer
survivorship by uniting clinical, genetic, epidemiological, and psychosocial research. Its outputs,
biomarkers, prediction models, harmonized datasets, and clinical guidelines, are set to significantly
improve the quality of life and reproductive health of young cancer survivors across Europe.
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1 Introduction

Adolescent and young adult (AYA) cancer survivors represent a rapidly growing patient population in
Europe, largely due to improved survival rates across many cancer types. However, this improvement
exposes new challenges as the majority of AYAs experience late effects that emerge months to decades
after treatment completion, including infertility, premature ovarian insufficiency, impaired
spermatogenesis, hormonal dysregulation, cardiovascular complications, neurocognitive dysfunction,
and psychosocial strain. These long-term toxicities heavily influence future life planning, especially
decisions related to family-building, relationships, sexuality, and career trajectory. Yet, despite the
magnitude of these issues, predictive tools enabling early identification of high-risk survivors remain
limited or completely absent.

Across Europe, access to fertility preservation (FP) remains highly variable due to inconsistent clinical
pathways, unequal funding mechanisms, and limited awareness among clinicians and patients. This
inequality adds to existing psychosocial burdens and produces avoidable disparities in long-term
wellbeing. PredictAYA emerged as a response to these systemic gaps, aiming to create a future where
AYA cancer survivors receive personalized, evidence-based reproductive guidance regardless of

geography.
Given the complex nature of late effects, which span genetics, environmental exposures, treatment
intensity, and individual susceptibility, an integrated approach is essential. PredictAYA therefore

combines clinical epidemiology, genomics, pharmacogenetics, laboratory biology, and patient
engagement to reshape survivorship care.

Epidemiological Clinical outcomes Development of In vitro models for
research using analyses in AYA genetic models for identifying pathways
population-based patient cohorts with prediction of late underlying
registers and freatment dafa and effects after cancer development of
genomic biobanks patient experiences freatment organ foxicity

2 Overall Aim

The overarching goal of PredictAYA is to predict and prevent late effects, primarily reproductive
toxicities, in AYA cancer survivors through validated biomarkers, genetic risk models, and harmonized
clinical guidelines.

The project also seeks to understand why certain individuals develop severe late toxicities while others
do not, despite similar treatments. This requires a multidisciplinary collaboration spanning 18 partners
across 10 countries, bringing together expertise from oncology, reproductive medicine, genetics, data
science, psychosocial research, epidemiology, and patient advocacy.

PredictAYA’s objectives extend beyond biology and clinical medicine. By embedding patient
perspectives in study design, integrating psychosocial outcomes alongside molecular markers, and

PredictAYA Scientific Summary 5
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formulating policy-ready recommendations, the project aims to influence not only scientific
understanding but also clinical practice, policy frameworks, and survivor wellbeing across Europe.

3 Scientific and Clinical Objectives

PredictAYA’s objectives form a link from risk identification to clinical application, ensuring that
discoveries translate back to the lives of AYA survivors.

} Understanding late effects
A core goal is to quantify how frequently reproductive and other organ toxicities occur, when
they arise, and what factors, e.g., treatment dose, age, sex, socioeconomic background,
comorbidities, that contribute to increased risk. By harmonizing data across several national
registries, the project aims to produce a comprehensive, cross-European picture of late effects
in AYAs.

} Developing biomarker-based prediction
Using both clinical cohorts and large population biobanks, the project will identify genetic
variants, epigenetic markers, and biological pathways associated with reproductive toxicity.
These discoveries will feed into prediction models using machine learning and explainable Al,
supporting personalized screening schedules and fertility preservation counselling.

> Improving fertility preservation and reproductive outcomes

PredictAYA evaluates FP measures not only in terms of efficacy but also safety, patient
experience and long-term outcomes, including pregnancy success, obstetric risks and the health
of children born to AYA survivors. This comprehensive view helps ensure that fertility
interventions are both effective and ethically grounded. In addition, the project systematically
examines how different cancer treatments influence the likelihood of successful FP utilisation
and post-treatment fertility, enabling more tailored counselling for individual patients. By
integrating reproductive, clinical, and psychosocial outcomes, PredictAYA strengthens the
evidence base needed to optimize FP strategies and improve long-term reproductive wellbeing
for young survivors.

} Establishing harmonized European cohorts
By merging existing cohorts with newly established ones, PredictAYA creates geographically
diverse datasets with large sample sizes and long follow-up durations. This harmonization is
essential for robust modelling and for enabling standardized clinical recommendations.

> Enhancing quality-of-life and patient-centered care

As late effects extend beyond clinical parameters, the project incorporates validated
guestionnaires assessing sexual health, psychosocial wellbeing and satisfaction with
reproductive counselling, ensuring that survivors help shape guidelines and clinical risk
communication. By integrating patient-reported outcomes with clinical and biological data,
PredictAYA captures a more complete picture of the lived experience of AYA cancer survivors.
This approach strengthens the development of care models that are open to survivors’ priorities
and promotes patient-centered survivorship pathways.

PredictAYA Scientific Summary 6
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4 Research Approach and Methods

PredictAYA’s methods reflect a unique integration of population-scale data, molecular experiments,
and clinical cohort research, allowing multi-layered analysis of late effects across 9 Work Packages
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clinical data
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4.1 Epidemiological studies (WP2): population-based registries harmonized to

/

evaluate treatment-related toxicity.

Population-based registries across Europe are used to identify trends in cancer incidence, survival,
and treatment-related toxicities among AYAs. Harmonization of diagnosis codes, treatment variables,
and outcome definitions ensures comparability across countries. These analyses will determine the
demographic, clinical, and socioeconomic patterns that predispose survivors to reproductive toxicity,
integrating decades of data from cohorts exceeding 300,000 AYA individuals.

4.2 Pharmacogenetic and molecular modelling (WP3): in vitro ovarian models,
GWAS, WGS and machine-learning prediction models.

To understand the foundation of biological susceptibility, PredictAYA uses:

e In vitro experiments on ovarian tissue exposed to chemotherapy to uncover mechanistic
pathways of tissue damage.

e Genome-wide association studies (GWAS) in the Estonian Biobank, UK Biobank, and FinnGen
to identify genetic risk variants.

Building on these findings, researchers will perform whole-genome sequencing (WGS) in 1,000 AYA
survivors (500 female, 500 male) with documented gonadal toxicity. Machine-learning models will
integrate molecular and epidemiological data to generate reproductive toxicity prediction models.

PredictAYA Scientific Summary 7
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4.3  Clinical cohort studies (WP4—-WP6): evaluate ovarian and testicular toxicity,
sperm DNA integrity, hormonal changes, sexual health, psychosocial outcomes.

PredictAYA includes both prospective and retrospective cohorts:

e Female cohorts evaluate ovarian reserve decline (e.g., AMH levels), premature ovarian
insufficiency, natural conception rates and FP outcomes.

e Male cohorts examine spermatogenesis recovery, sperm DNA integrity, hypogonadism and
epigenetic alterations.

e Sexual health/QoL cohorts integrate psychological, relational and reproductive wellbeing
outcomes.

These data allow analyses that connect treatment parameters to long-term health.

4.4  Ethics and data governance (WP1, WP8, WP9): GDPR-compliance, FAIR data,
ethics oversight.

PredictAYA places strong emphasis on patient rights, ethical conduct and GDPR-compliant data use.
Biospecimens and data will be pseudonymized and stored securely following FAIR principles. An Ethical
reflection groups (ERG) and the Patient and Relative Advisory Board (PRAB) will provide continuous
input, ensuring that the project maintains relevant, respects participant autonomy and addresses
sensitive topics with care (e.g., fertility, sexuality).

4.5 Dissemination and EU clustering (WP7): integrate findings with EU Cancer
Mission and collaborate with other AYA survivorship projects.

PredictAYA actively collaborates with five other EU-funded AYA survivorship projects (MAYA,
TranscendXR, PanCare4AYA, LATE-AYA and e-Quol), creating synergies in data management, guideline
development, policy outreach and communication strategies. By engaging patient communities,
clinical societies and policymakers, the project aims to anchor of scientific discoveries in clinical
practice and legislative frameworks.

5 Key Scientific Innovations

PredictAYA introduces several innovations that will advance the field of survivorship research. All
project deliverables and their timeline of execution are outlined in Appendix 1.

P> Al-driven toxicity prediction models.
Machine-learning (ML) algorithms trained on genomic, clinical, and laboratory data will provide
the first predictive fertility toxicity models specifically for AYAs, moving survivorship care toward
precision oncology.

} Harmonized Europe-wide AYA cohorts.
The harmonization of multiple national datasets, each with distinct coding systems and
follow-up periods, creates a solid research infrastructure, enabling comparisons and robust
multi-country analyses. This coordinated framework greatly increases statistical power and
enhances the reliability of cross-national findings, allowing subtle treatment-related patterns to
be detected with greater precision.

PredictAYA Scientific Summary 8
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} Multimodal biomarker discovery.
The combination of WGS, DNA methylation signatures, DNA fragmentation measures, and in
vitro exposure data offers a comprehensive approach to identifying pathways involved in
gonadal toxicity.

} Full longitudinal pipeline - Treatment to reproductive outcomes.
PredictAYA examines outcomes from pre-treatment counselling - treatment - fertility
preservation — recovery —> conception - pregnancy —> offspring health, offering a full
longitudinal assessment of the different aspects of reproductive life after cancer.

6 Anticipated Impact

For patients: individualized reproductive risk estimates.

PredictAYA supports survivors by offering a path towards individualized predictions
of cancer-treatment-induced fertility decline, enabling better decision-making
around fertility preservation (FP) and family planning. Improved information on and
understanding of long-term outcomes will help reduce uncertainty and enhance
psychosocial wellbeing. By providing clearer expectations about future reproductive
health, the project supports survivors in regaining a sense of control and stability
during the transition into their life after cancer.

For clinicians: evidence-based guidelines and tools.

Clinicians will gain validated guidelines and a pathway towards implementation of
risk-assessment tools to support counseling and follow-up care. Standardized
recommendations reduce variability between institutions and ensure that AYAs

receive consistent, evidence-based survivorship care.

For health policy: reduction of inequities in FP access.
@ The project addresses inequalities across Europe by mapping out available data,
Ed generating methods for harmonizing data and guideline frameworks that
policymakers can use to provide equitable fertility preservation access,

reimbursement, and survivorship services. This aligns directly with the EU Cancer
Mission’s commitment to improving quality of life for cancer survivors.

For science: new mechanistic insights and predictive biomarkers.
PredictAYA advances the scientific understanding of interindividual treatment
sensitivity and long-term toxicities. By integrating molecular and epidemiological

approaches, the project sets a new benchmark for future survivorship research and
establishes a foundation for precision medicine in long-term oncology care. The
combination of in-vitro mechanistic studies with large-scale genomic and clinical
data enables researchers to uncover biological pathways. These discoveries do not
only strengthen the mechanistic basis of predictive biomarker development but
could also open new avenues for targeted interventions aimed at reducing
treatment-related organ toxicity.

PredictAYA Scientific Summary 9
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7 Conclusion

PredictAYA represents one of Europe’s most comprehensive initiatives in AYA cancer survivorship
research. By uniting clinical cohorts, national registries, genetic data, laboratory experiments, and
patient-reported outcomes, it provides a powerful platform for understanding and predicting late
effects. Through biomarker discovery, Al-based modelling, and patient-centred guidelines, the project
aims to significantly enhance reproductive health outcomes and overall quality of life for AYA cancer
survivors across Europe, ensuring that survival is not the end of care, but the beginning of a healthier
future.

PredictAYA Scientific Summary 10
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Appendix 1 Deliverables and due dates ordered longitudinally

WP AND NAME LEAD DISSEMINATION DUE DATE
DELIVERABLE BENEFICIARY LEVEL
NUMBER (public/sensitive)
D9.5 OEIl - Requirement No. 8 Kl SEN 30-Jun-25
D9.1 H - Requirement No. 3 Kl SEN 31-Aug-25
D1.1 Handbook Kl SEN 30-Sep-25
D1.2 DMP v.1 CIVITTA SEN 30-Nov-25
D7.1 DCE plan v1 NKI AVL SEN 30-Nov-25
D7.5 Common work plan for scientific collaboration E.C.O. PU 30-Nov-25
under the Quality of life (AYA)
D7.18 Project website NKI AVL PU 30-Nov-25
D9.2 POPD - Requirement No. 5 Kl SEN 30-Nov-25
D9.3 POPD - Requirement No. 6 Kl SEN 30-Nov-25
D9.4 Al - Requirement No. 7 Kl SEN 30-Nov-25
D2.2 Approval package, Study A (PopuLateAYA) Kl SEN 31-May-26
D3.4 Approval package, Study B (GenAYA) UTARTU SEN 31-May-26
D7.6 Quality of life (AYA) - Cluster meeting conclusions E.C.O. PU 31-May-26
D7.11 (OTuial:'.t:/)of life (AYA) Cluster policy brief v1 E.C.O. PU 31-May-26
D7.19 Common video and/or a common cluster brochure NKI AVL PU 31-May-26
D6.2 Approval package study E (FollowAYA) ULB SEN 31-May-26
D8.1 Submission package Study C (FemFertilAYA) Kl SEN 31-May-26
D8.3 Submission package study D (FertiTestAYA) Kl SEN 31-May-26
D9.6 OEIl - Requirement No. 9 Kl SEN 31-May-26
D2.3 EUROCARE 6 Survival Projection INT SEN 31-May-26
D1.3 DMP v2 CIVITTA SEN 31-May-27
D7.7 Quality of life (AYA) - Cluster meeting conclusions E.C.O. PU 31-May-27
D7.12 guza)lity of life (AYA) Cluster policy brief v2 E.C.O. PU 31-May-27
D9.7 OEl - Requirement No. 10 Kl SEN 31-May-27
D2.4 EUROCARE 7 populated and analyses plan INT SEN 31-May-27
D7.3 Policy recommendations guide NKI AVL PU 30-Nov-27
D2.1 PopuLateAYA Kl SEN 31-May-28
D3.1 In vitro studies UTARTU SEN 31-May-28
D3.2 Genetic associations (GenAYA) UTARTU SEN 31-May-28
D7.8 Quality of life (AYA) - Cluster meeting conclusions E.C.O. PU 31-May-28
D7.13 glfa)lity of life (AYA) Cluster policy brief v3 E.C.O. PU 31-May-28
D8.2 Submission package update study C Kl SEN 31-May-28
(FemFertilAYA))
D8.4 Submission package update study D (FertiTestAYA)  KI SEN 31-May-28
D8.5 Midterm recruitment report study C Kl SEN 31-May-28
(FemFertilAYA)
D8.6 Midterm recruitment report Study D (FertiTestAYA) Kl SEN 31-May-28
D9.8 OEI - Requirement No. 11 Kl SEN 30-Nov-28
D1.4 DMP v3 CIVITTA SEN 31-May-29
PredictAYA Scientific Summary 11
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D7.2 DCE plan v2 NKI AVL SEN 31-May-29
D7.9 Quality of life (AYA) - Cluster meeting conclusions E.C.O. PU 31-May-29
D7.14 &431)lity of life (AYA) Cluster policy brief v4 E.C.O. PU 31-May-29
D2.5 EUROCARE 7 incidence and survival INT SEN 31-May-29
D2.6 EUROCARE Projection evaluation INT SEN 31-May-29
D2.7 EUROCARE 7 impact of covid INT SEN 31-May-29
D7.16 Quality if life (AYA) Cluster Citizen engagement E.C.O. PU 30-Nov-29
D3.3 Prediction model LIU SEN 31-May-30
D4.1 Ovarian toxicity (FemFertilAYA, FollowAYA) BERN SEN 31-May-30
D5.1 Testicular toxicity (FertiTestAYA and FollowAYA) UNIFI SEN 31-May-30
D6.1 Sexual health aspects (FemFertilAYA, FertiTestAYA  ULB SEN 31-May-30
and FollowAYA)
D7.4 Guidelines NKI AVL PU 31-May-30
D7.10 Quality of life (AYA) - Cluster meeting conclusions E.C.O. PU 31-May-30
D7.15 gusa)lity of life (AYA) Cluster policy brief v5 E.C.O. PU 31-May-30
D7.17 Quality of Life (AYA) Cluster Addressing E.C.O. PU 31-May-30
inequalities
D8.7 Results study C (FemFertilAYA) Kl SEN 31-May-30
D8.8 Results study D (FertiTestAYA) Kl SEN 31-May-30
D9.9 OEIl - Requirement No. 12 Kl SEN 31-May-30
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