
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 

The autumn's Integrative Oncology Conference 
 

Where Science Becomes Art, Treatment Emerges as Its Masterpiece 
 

Dedicated to World Cancer Research Day 
 

Join leading international and Slovak experts as they explore 
multidisciplinary approaches to comprehensive cancer care, supporting the 
Comprehensive Cancer Centre accreditation and national Cancer Mission 
hub creation. The event shares the latest developments, ranging from basic 
and translational research to clinical applications, covering topics such as 
tumor biology, the utilization of international healthcare data, and innovative 
approaches, including artificial intelligence in cancer treatment. 
 
 
The conference is held under the auspices of the Speaker of the National 
Council of the Slovak Republic, Richard Raši. 
 

 

Program highlights: 

• Conceptual and strategic collaboration between academic and clinical 
institutions, the roles of CCC and National Cancer Mission Hubs 

• Prehabilitation and rehabilitation, featuring best practices from abroad, 
including domestic initiatives in noncommunicable diseases 

• Scientific research, from basic and translational studies to clinical 
applications, covering tumor biology, the use of international data in 
healthcare, and innovative approaches such as artificial intelligence in 
cancer treatment 
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PROGRAM 
9:00   Conference opening – R. Crevenna' recorded greeting 

Block I.  9:05 – 10:25 

Eva Jolly: Strengthening Cancer Policy through Comprehensive Cancer 
Centers and Mission Hubs 
Silvia Pastoreková: From Models to Medicine: Experimental Oncology as the 
Foundation of Clinical Care. The role of the Slovak Academy of Sciences. 
Peter Valkovič: Better Cancer Care for Slovakia: Global Inspiration, Local 
Progress – Reflections and Hopes 
Soňa Čierniková: Towards a Patient-Centered and Mission-driven Cancer 
Ecosystem: Slovakia's Path to Comprehensive Cancer Care and National 
Cancer Mission Hub 
Daniela Světlovská: 30 years of Clinical Trials Department in the National 
Cancer Institute, Slovakia 

10:25   Coffee break – Networking 

Block II. 10:50 – 12:30  

Jennifer A. Ligibel: Cancer Rehabilitation: Preserving Function and 
Preventing Disability During and After Cancer Treatment 
Petra Sládková: Multimodal Prehabilitation in Oncology: Current Options 
and Perspectives 
Barbara Ukropcová: Health benefits of aerobic-strength training in TGCT 
cancer survivors 
Richard Crevenna: Cancer Prehabilitation and Rehabilitation – The Austrian 
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Shiv K. Singh: Emerging Mechanisms of Spatial Heterogeneity Driving 
Therapy Resistance in Pancreatic Cancer 
Bruno Sainz: Turning Foes into Allies: Nanoparticle Re-education of 
Macrophages Against Pancreatic Cancer Metastasis 
Michal Kováč: How Far Can AI Go in Guiding Cancer Treatment 
Eva Steliarova-Foucher: Use of surveillance data in international studies of 
childhood cancer 
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Block IV. 15:15 – 16:55 

Iveta Herichová: Interferences in miRNA and the circadian system in 
colorectal cancer progression 
Ingrid Garajová: Tumor Microenvironment and Tumor-Neural Cell 
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Jana Jakubíková: Myeloma Uncovered: From Cells to Clinic via Mass 
Cytometry 
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Strengthening Cancer Policy through Comprehensive 
Cancer Centers and Mission Hubs 
 
Eva Jolly 

 
Karolinska Comprehensive Cancer Center, Karolinska University Hospital, Stockholm, 
Sweden 
 
Comprehensive Cancer Centers (CCCs) are key to Europe's fight against 
cancer. They combine research, innovation, and high-quality care, and at the 
national level they are central to putting the EU's Beating Cancer Plan and 
the EU Mission on Cancer into practice. Their role is to make sure that 
scientific progress leads to real benefits for patients and society. 
The Cancer Mission Hubs, created through the ECHoS project, add to this 
effort by bringing together CCCs, policymakers, researchers, healthcare 
professionals, industry, patients, and citizens. These hubs strengthen 
collaboration across sectors and help build healthcare and research systems 
that are people-centered and inclusive. 
CCCs and Cancer Mission Hubs work in synergy to reinforce national cancer 
systems and support the goals of the EU's Beating Cancer Plan. Citizen 
participation is at the core of this work, helping to build trust and ensure that 
cancer policies have long-lasting and fair impact. Sharing good practices 
across countries further boosts innovation, prevents fragmentation, and 
creates stronger frameworks for cancer control in Europe. 
By linking the excellence of CCCs with the collaborative and participatory 
approach of Cancer Mission Hubs, and embedding both within the Beating 
Cancer Plan, Europe can move towards a more equal, innovative, and citizen-
driven response to cancer. 
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From Models to Medicine: Experimental Oncology as the 
Foundation of Clinical Care. The role of the Slovak 
Academy of Sciences 
 
Silvia Pastoreková 

 
Biomedical Research Center SAS, Bratislava, Slovakia; Scientific Council of the Slovak 
Academy of Sciences 
 
Basic cancer research is essential to progress in clinical oncology. Exploring 
the core mechanisms of cancer development and converting laboratory 
discoveries into effective interventions it helps to improve patient care and 
to advance public health. Forecasts predict that cancer cases will grow by 
around 40% over the next 20 years, supporting the need for more effective 
translation of knowledge to practice and indicating that the health and 
economic return on cancer research investments is expected to increase.  
Research in experimental oncology has been executed at the Sovak Academy 
of Sciences (SAS) for more than seven decades. Since the beginning, it has 
been primarily held at the Cancer Research Institute, which is currently a part 
of the Biomedical Research Center SAS (BMC SAS). Later on, cancer research 
has been expanded to additional SAS workplaces, including the Institute of 
Virology and the Institute of Experimental Endocrinology BMC SAS, the 
Institute of Chemistry SAS, the Center of Biosciences SAS, as well as 
institutes of the division of social sciences and humanities and the division 
of physical and engineering sciences.  
Prominent research topics at SAS include molecular mechanisms of cancer 
progression, clonal evolution, genetic and epigenetic signatures of cancer, 
role of tumour microenvironment and tissue heterogeneity, cancer 
immunology etc. Additional research activities relate to the development of 
new strategies of cancer prevention via lifestyle interventions, diagnosis 
using innovative materials and approaches, and treatments based on 
immunotherapy directed to new targets. Great attention is paid to building 
cancer awareness in order to increase public understanding of what cancer 
is, its causes, and the importance of prevention, early detection, and 
screening to reduce the burden of the disease. 
In our efforts, we are committed to scientific rigor and to close collaboration 
with clinical oncologists, who are based mainly at the National Cancer 
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Institute, but also at other clinics and medical faculties of the Comenius 
University. This gives us opportunities to respond to the needs of real-life 
cancer care and enables us to access patients' specimens in compliance with 
all medical and ethical rules.  
All these activities have been performed under numerous national and 
international projects, including European projects and networks such as 
iPAAC, VISION, or UNCAN. Since 2024, BMC SAS, v. v. i., has been included in the 
preparation of the first Comprehensive Cancer Center (CCC) in Slovakia at 
the National Cancer Institute, which is to be part of the European CCC 
network. Our main mission will be to contribute to the CCC activities by 
implementing translational research in oncology and providing high-quality 
outputs. We are currently participating in the Deep Dive preparatory process, 
which is a prerequisite for the establishment of the CCC. 
Our main goal is to perform high-quality research based on scientific rigor 
and thereby contribute to better outcomes for cancer patients as well as to 
broad benefits for society. 
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Towards a Patient-Centered and Mission-driven Cancer 
Ecosystem: Slovakia's Path to Comprehensive Cancer 
Care and National Cancer Mission Hub 
 
Sona Ciernikova1, 2 

 
1National Oncology Institute, Bratislava, Slovakia 
2Biomedical Research Center of the Slovak Academy of Sciences, Slovakia 
 
Cancer remains a major public health challenge in the Slovak Republic, with 
incidence rates exceeding the EU average, particularly among men, and 
mortality rates among the highest in Europe. These trends highlight the 
urgent need for systemic improvements in prevention, early detection, and 
access to high-quality cancer care, alongside the strengthened integration 
of research and innovation into clinical practice. 
Strong policy support is essential for the successful implementation of the 
EU Beating Cancer Plan and the EU Mission on Cancer at the national level. 
Comprehensive Cancer Centres (CCCs) and National Cancer Mission Hubs 
(NCMHs) play a crucial role in building integrated cancer ecosystems by 
linking high-quality care with cutting-edge research, innovation, and policy 
coordination.  
Slovakia's participation in EU4Health Joint Actions (Crane-JA, EUnetCCC-JA) 
and Horizon Europe Mission on Cancer Coordination and Support Actions 
(CCI4EU, ECHoS) fostered a dialogue among all relevant stakeholders, aiming 
to build a cancer patient-centered healthcare and research system. In 
collaboration with international research teams, significant effort has been 
invested in the initial steps toward establishing the first CCC in Slovakia, 
fundamentally based on multidisciplinary teams and well-defined patient 
pathways. Building a nationwide Comprehensive Cancer Infrastructure (CCI) 
will help to bring equal access to comprehensive cancer care across the 
country. 
The creation of a National Cancer Mission Hub enables coordination of 
national and regional cancer initiatives, while engaging key sectors including 
Academia, Business, Community, Government, and Media. By placing the 
patient at the heart of the system, their invaluable experiences and active 
involvement ensure that patient perspectives guide both research and 
clinical care. 
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30 years of the Clinical Trials Department in the National 
Cancer Institute, Slovakia 
 
Daniela Svetlovska 

 
National Cancer Institute (NCI), Bratislava, Slovakia 
 
There is a strong need to develop more efficient and safe new therapies for 
oncology patients. Clinical trials offer access to the most modern and 
promising new therapies and apply the latest diagnostic and therapeutic 
procedures.  
The Clinical Trials Department at the National Cancer Institute (NCI) in 
Slovakia has provided professional support for clinical research for 30 years. 
Department supports academic clinical trials and collaboration with non-
profit organisations and sponsored trials as well..  More than 1600 patients 
were randomised and 2000 signed informed consent in more than 300 
interventional clinical trials from the year 2000, mainly phase III and II, but 
also phase I, I/II, and IV.  
The Clinical Trials Department in NCI contributed its long-standing 
experience and was an inspiration for the creation of the first legislative 
support to research departments in health care facilities- Ministerial Order 
No. 4/2018. Order incorporated clinical trial and biomedical research 
organizational units as a standard part of healthcare facilities, defined their 
activities, and the need for minimum positions. Research unites 
incorporation is voluntary, depending on the organization's resources.  
Only 3 months after the order was issued, 12 departments of clinical trials 
and 7 departments of biomedical research were established in Slovakia. 
Clinical Trials Department support also activities for the Ethics Committee 
of the National Cancer  Institute Slovakia, since 1999, more than 700 
biomedical research protocols and clinical trials were submitted to the 
Ethics Committee. 
Clinical trials allow patients to receive financially demanding innovative 
treatment and also save public resources for costly treatment. Clinical Trials 
Department supports clinical research, so there is a possibility to realize 
more trials, academic trials, and to improve the quality of trials. 
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Cancer Rehabilitation: Preserving Function and 
Preventing Disability During and After Cancer Treatment 
 
Jennifer Ligibel 

 
Dana-Farber Cancer Institute, Boston, MA, USA 
 
Cancer treatments have acute and chronic toxicities that impact QOL and 
function. These toxicities lead to functional impairments in patients with 
cancer, leading to long and short-term disability. Studies show that patients 
with cancer have higher rates of disability as compared with people without 
cancer. Individuals who do not engage in regular physical activity have higher 
rates of disability following cancer treatment.  
Studies have demonstrated many benefits of structured physical activity 
during and after cancer treatment. The American Society of Clinical 
Oncology developed a guideline based on the hundreds of interventional 
trials of lifestyle interventions during adjuvant and neoadjuvant 
chemotherapy. The group recommended that all patients be advised to 
exercise during cancer treatment. Other groups, such as the American 
College of Sports Medicine have also reviewed the extensive literature 
supporting the value of exercise in patients with cancer and have used these 
data to develop exercise prescriptions detailing the frequency, intensity, 
duration and type of exercise needed to impart benefits for patients with 
cancer. Taken together, these guidelines provide a blueprint for the 
incorporation of exercise as a part of cancer treatment.  
Despite this guidance, many patients with cancer do not engage in regular 
exercise during or after cancer treatment. On-going studies evaluate 
different implementation strategies to increase exercise in patients with 
cancer, pairing behavioral counseling and supervised and self-directed 
exercise programs, to determine the most effective and scalable pathways 
to increase exercise in the many patients with cancer who could benefit from 
exercise as a component of oncology care. 
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Multimodal Prehabilitation in Oncology: Current Options 
and Perspectives 
 
Petra Sládková1, 2, Marie Tichá1, 2, Michaela Švábenická1 
 
1Department of Rehabilitation, Faculty of Biomedical Engineering, Czech Technical 
University in Prague and Bulovka University Hospital, Prague, Czech Republic; 
2Faculty of Biomedical Engineering, Czech Technical University in Prague, Kladno, Czech 
Republic 
 
 
Prehabilitation is a set of rehabilitation interventions designed to enhance 
resilience and functional capacity prior to major surgery or other stressful 
procedures. In oncology, disability assessment is essential before initiating 
prehabilitation, as it enables both the selection and proper timing of 
therapeutic strategies. 
The prehabilitation program was individualized and multimodal, including (a) 
targeted physical therapy, (b) nutritional intervention, (c) psychological 
support, and (d) occupational therapy with training in self-care and cognition. 
Respiratory physiotherapy was a key component and was also delivered via 
tele-prehabilitation. The SpiroGym mobile application was implemented to 
measure inspiratory and expiratory airflow, providing visual feedback and 
continuous monitoring of home-based exercises. 
A total of 30 patients with gynecologic malignancies underwent a 3-week 
intensive prehabilitation program, with eight sessions per week. Preliminary 
findings indicate improvements in functional capacity, respiratory 
parameters, and quality of life. 
Multimodal prehabilitation, supported by tele-prehabilitation tools such as 
SpiroGym, appears both feasible and beneficial in oncology care. These 
results highlight the importance of early, individualized interventions 
provided within a comprehensive therapeutic team. Further research in 
larger cohorts is warranted to validate these promising outcomes and to 
define the optimal structure and duration of prehabilitation programs for 
oncology patients. 
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Cancer Prehabilitation and Rehabilitation - The Austrian 
Approach 
 
Richard Crevenna1, 2 
 
1Department of Physical Medicine, Rehabilitation and Occupational Medicine, Medical 
University of Vienna, Austria 
2Comprehensive Center for Musculoskeletal Disorders ( CCMSD), General University 
Hospital of Vienna, Medical University of Vienna, Austria; 
richard.crevenna@meduniwien.ac.at 
 
Background: Cancer and its necessary treatment can lead to different and 
severe consequences, such as to pain, fatigue, nutritional deficits, and 
reduced performance status, polyneuropathy, hand–foot syndrome, 
mucositis, lymphedema, incontinence, sexual dysfunction, cognitive deficits, 
dysthymia, and depression. As survival rates and survival time of are 
increasing, cancer rehabilitation is an important part in the treatment and 
care of cancer survivors. The goal is to improve functional status (physical, 
mental, and psychosocial functions), quality of life, and participation. 
Rehabilitation centers offer multidisciplinary and multi-professional 
programs, which are adjusted to the patient's needs, including physical 
modalities and exercise, psycho-oncology, nutrition, and education. Early 
integration of cancer rehabilitation into the cancer care continuum is 
important. Cancer prehabilitation uses the pretreatment time period to 
prevent a treatment-related functional decline and its subsequent 
consequences, and therefore occurs between the time of cancer diagnosis 
and the beginning of acute cancer treatment. It aims to improve functional 
status, physical and psychological health outcomes, and to decrease overall 
health care costs. Furthermore, it can support cancer patients to better 
participate in cancer rehabilitation after cancer treatment.  
Aim: This lecture aims to present the practical and scientific development of 
Side-Effects Management, Supportive Care and Cancer (P)Rehabilitation in 
Austria – a work of more than the last quarter century 
Results: In Austria, there are about 640 beds for inpatient cancer 
rehabilitation, and there are also several outpatient facilities. The field of 
Physical Medicine and Rehabilitation with competencies in diagnostic and 
therapy as well as of coordination of the multi-professional and 
interdisciplinary rehabilitation teams is an important part of cancer 

mailto:richard.crevenna@meduniwien.ac.at
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rehabilitation, and had a pioneer role during the implementation of cancer 
rehabilitation. More then 25 years ago, the first steps were done at the 
Department of Physical Medicine, Rehabilitation and Occupational Medicine 
of the Medical University of Vienna, Austria (PMR-OM) with first "pioneer" 
exercise programs – at a time when exercise had been a contraindication for 
this patient group. At the PMR-OM, cancer Rehabilitation is now well 
developed and also part of the Comprehensive Cancer Centre (CCC) Vienna. 
There is a specialized outpatient clinic for cancer rehabilitation (since 2000), 
the at this time worldwide unique CCC-Tumour board for cancer 
rehabilitation (since 2010), and a CCC-platform for side-effects 
management, supportive care and cancer rehabilitation (since 2015) – all with 
a physiatrist in the leading position. Furthermore, we have an interface to 
occupational medicine and were able to establish an outpatient clinic for 
Geriatric Oncology. At the PMR-OM, science focuses especially on exercise, 
but also on extracorporeal shockwave therapy, pulsed electromagnetic field 
therapy, biofeedback, and vagal nerve stimulation as well as on the 
application of different physical modalities in cancer survivors, with the 
typical indications of immobility and reduced performance status, pain, 
polyneuropathy, lymphedema, incontinence, and sexual dysfunction. 
Discussion and Conclusions: Most cancer survivors are able to benefit from 
cancer rehabilitation, especially from improvement of physical performance, 
nutrition, mental stabilization, and sufficient pain medicine, as well as from 
long-term prevention and reintegration effects, and prehabilitation seems 
to be a relevant issue in some cancer entities. The PMR-OM, as a part of the 
CCC Vienna with its "Pioneer-Status" and the described milestones, is well 
established the national cancer rehabilitation concept of our country. 
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Health benefits of aerobic-strength training in TGCT 
cancer survivors 
 
Jozef Ukropec1, Michal Mego2, Michal Chovanec2, Barbara 
Ukropcová1 
 
1Department of Metabolic Disease Research & Center of Physical Activity, Biomedical 
Research Center Slovak Academy of Sciences, Bratislava, Slovakia 
2National Cancer Institute, Bratislava, Slovakia 
 
Platinum-based chemotherapy as well as sedentary lifestyle and low 
physical fitness can accelerate cognitive and metabolic decline in cancer 
survivors. Physical exercise has a potential to reduce chemotherapy-related 
toxicity and improve health and quality life of the cancer patients / survivors. 
Previously, we have shown that the prevalence of the metabolic syndrome in 
in TGCT survivors treated by the cis-platinum based chemotherapy could be 
modulated by the level of their habitual physical activity.  
The aim of this study was to directly assess the effects of aerobic-strength 
training on cognitive functions, physical fitness and energy metabolism in 
testicular germ cell tumour (TGCT) survivors, treated with platinum-based 
chemotherapy. 
TGCT survivors (age: 42.1±7.6 yrs of age, BMI: 27.7±3.8 kg/m2, VO2max: 29.2±6.7 
mlO2/kg/min) were enrolled in a 6-month intervention (1-20Zrs. post-
therapy). Twenty received supervised aerobic-strength training and eight 
served as nonexercising controls. Abdominal adiposity (MRI), 
cardiorespiratory fitness (VO2max, spiroergometry), muscle strength 
(dynamometry), energy metabolism (indirect calorimetry), cognitive 
functions (FACT-Cog, Memtrax, CogState, Auditory Verbal Learning 
Test/AVLT), serum glycemia, insulinemia, lipid profile, platinum and zinc (Mass 
Spectrometry) were measured before and after exercise-intervention. 
Training improved delayed and short-term memory recall (AVLT), reduced 
visceral adiposity (MRI, p<0.01), increased circulating HDL-cholesterol 
(p<0.01), cardiorespiratory fitness (VO2max) and muscle strength (p=0.01) as 
compared to non-active controls. Training-induced changes in delayed 
memory recall positively correlated with improvements in VO2max, 
supporting a link between cognition and cardiorespiratory fitness. Training 
intervention normalized residual plasma platinum and increased plasma zinc 
concentrations (both p<0.01). Baseline levels of Platinum (p<0.001) and 
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number of chemotherapy cycles (p=0.06) were the best predictors of 
memory function. Moreover, we have shown that aerobic-strength training 
may improve memory in parallel with increasing physical fitness and 
reducing circulating platinum levels in TGCT survivors. Currently, we explore 
the molecular mechanisms that could contribute to the positive effects of 
exercise via tissue crosstalk. 
Exercise represents an effective tool in the long-term management of 
cancer survivors, with a potential to reduce residual chemotherapy burden 
and increase physical fitness, which are linked to enhanced cognitive 
performance. 
 
Acknowledgement: 
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Emerging Mechanisms of Spatial Heterogeneity Driving 
Therapy Resistance in Pancreatic Cancer 
 
Lukas Klein1, Mengyu Tu1, Niklas Krebs2, Laura Urbach1, Frederike 
Penz1, Xueyan Wu1, Rebecca Samuel1, Elisabeth Hessmann1,4,5, 
Michael Ghadimi3,4,5, Volker Ellenrieder1,4,5, Shiv K. Singh1,4,5 
 
1Department of Gastroenterology, Gastrointestinal Oncology and Endocrinology, 
University Medical Center Göttingen, Göttingen, Germany 
2West German Cancer Center, University Hospital Essen, Department of Medical Oncology, 
Essen, Germany 
3Department of General, Visceral and Pediatric Surgery, University Medical Center 
Göttingen, Göttingen, Germany 
4Clinical Research Unit KFO5002, University Medical Center Göttingen, Göttingen, 
Germany 
5Comprehensive Cancer Center, Lower Saxony, Göttingen and Hannover, Germany 
 
Pancreatic ductal adenocarcinoma (PDAC) is an extremely aggressive form 
of cancer, with a 5-year survival rate of less than 11% in European countries. 
Currently, the primary treatment options include gemcitabine in 
combination with FOLFIRINOX. However, the challenges of therapy 
resistance and recurrence remain significant. PDAC tumors exhibit spatial 
tumor immune heterogeneity and subtype co-existence, which present both 
therapeutic challenges and potential vulnerabilities, ultimately leading to 
poor clinical outcomes. The mechanisms underlying this heterogeneity are 
not yet fully understood.  
In our study, we utilized a combination of preclinical models and multi-center 
clinical data, integrating transcriptomic, proteomic, and bioimaging analyses 
derived from patient samples. We discovered a crucial interaction between 
tumor-intrinsic transcription factors and extrinsic inflammatory 
macrophages, which promotes the co-existence of classical and basal-like 
subtypes while fostering an immunosuppressive environment. Our 
comprehensive analyses indicate that subtype-specific epigenetic 
regulatory programs inhibit pro-inflammatory signaling in classical subtype 
tumors. This mechanism counteracts the activation of cJUN/AP1, thereby 
favoring a classical neoplastic phenotype that is responsive to therapy. The 
significance of this dichotomous regulatory network is further highlighted 
by the presence of regional TNF-α+ macrophages, which correlate with a 
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reactive tumor phenotype and a decrease in CD8+ T cell infiltration in PDAC 
patients. Notably, combining anti-TNF-α immunotherapy with chemotherapy 
effectively increases the infiltration of CD3+/CD8+ T cells in basal-like PDAC, 
resulting in improved survival outcomes. Overall, our findings indicate that 
the intrinsic epigenetic programs of tumor cells, along with extrinsic 
microenvironmental factors, drive intratumoral subtype heterogeneity and 
contribute to the progression of PDAC. 
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Turning Foes into Allies: Nanoparticle Re-education of 
Macrophages Against Pancreatic Cancer Metastasis 
 
Bruno Sainz, Jr.1,2, Adrián Palencia-Campos1,2, Laura Ruiz-Cañas1,2, 
Marce Abal3,4, Juan Carlos Lopéz-Gil1,2, Sandra Batres-Ramos1,2, Sofia 
Mendes3, Sainza Lores3, Sonia Alcalá1,2, Diego Navarro1,2, Nadege 
Bidan3, Simona Mura4, Maria de la Fuente3,5 

 
1Cancer Stem Cells and Fibroinflammatory Microenvironment Group, Instituto de 
Investigaciones Biomédicas (IIBm) Sols-Morreale CSIC-UAM, Madrid, Spain 
2Biomarkers and Personalized Approach to Cancer Group (BIOPAC), Area Cancer, Instituto 
Ramón y Cajal de Investigación Sanitaria (IRYCIS), Madrid, Spain 
3Nano-Oncology and Translational Therapeutics group, IDIS, Complexo Hospitalario 
Universitario de Santiago de Compostela, 15706 Santiago de Compostela, Spain. 
4Université Paris-Saclay, CNRS, Institut Galien Paris-Saclay, 91400 Orsay, France 
5DIVERSA Technologies S.L., Edificio Emprendia, Campus Sur, 15782 Santiago de 
Compostela, Spain 
 
Pancreatic ductal adenocarcinoma (PDAC) is among the most lethal cancers, 
largely due to its metastatic nature. Tumor spread through the bloodstream 
leads primarily to liver metastasis, where tumor-associated macrophages 
(TAMs) play a critical pro-metastatic role. Recent studies highlight TAMs not 
only in PDAC development but also in metastasis and immune evasion. Our 
aim was to use lipid-based nanoparticles (NPs) to reprogram TAMs from a 
pro-tumor to a pro-inflammatory (M0/1) phenotype, thereby limiting a pro-
tumorigenic microenvironment in the liver. We confirmed re-education of 
murine and human M2 macrophages towards an M0/1 state, with NP 
treatment decreasing expression of M2 markers (ARG1, EGR2) and increasing 
M1 markers (CD86, IL1B, IL12B). NPs composed of vitamin E and sphingomyelin 
were most effective and least toxic. In a syngeneic orthotopic PDAC model 
using KPC cells, NP administration decreased TAM liver infiltration, promoted 
M0/1 polarization, and reduced primary tumor growth 2–3-fold. NPs also 
reduced KPC cell extravasation and liver colonization, an effect enhanced 
when incorporating the TGF-βRI inhibitor Galunisertib. To translate these 
findings, we generated 3D spheroids containing PANC1-GFP PDAC cells, 
mCherry CAFs, and primary human macrophages. After NP treatment, 
spheroids were implanted orthotopically into NOD.SCID mice. Two months 
later, flow cytometry and RT-qPCR analyses revealed significantly fewer 
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PANC1-GFP cells and reduced human GAPDH expression in the liver. Taken 
together, vitamin E: sphingomyelin NPs represent a promising 
immunotherapy to re-educate TAMs toward an M0/M1 phenotype and 
reduce liver metastasis in PDAC patients. 
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How Far Can AI Go in Guiding Cancer Treatment 
 
Michal Kovac 
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Over the last two decades, AI has slowly transformed the landscape of 
modern medicine. But how far can it really go—especially in the high-stakes 
realm of cancer treatment? Here, we explore the essential questions every 
clinical researcher and policymaker should ask before integrating AI into 
oncology practice. Whether it is clinical decision support systems, intelligent 
data retrieval, or in silico predictive models, AI offers powerful tools — but 
also comes with inherent limitations. We will examine how AI intersects with 
the management of medical information in a data-driven society and will be 
able to answer the question of why AI has become a central topic today, and 
why it was not feasible or relevant in earlier decades, like the 1980s. 
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Use of surveillance data in international studies of 
childhood cancer 
 
Eva Steliarova-Foucher 
 
International Agency for Research on Cancer (IARC), Lyon, France 
 
Population-based cancer registries collect key information on all cancers 
occurring in a defined population, national or regional. These registries 
describe cancer incidence and survival for various subpopulations and serve 
to assess the progress in health care provision. The collected data are also a 
valuable resource for research. 
IARC has a long history of assembling, standardising, and disseminating 
information on the distribution of cancer burden. The differences observed 
across populations and over time may indicate variations in the exposure to 
risk factors and in the capacity of health systems to manage this public 
health challenge.  
An example of the utility of cancer registry data is the international study 
Cancer Risk in Childhood Cancer Survivors (CRICCS at criccs.iarc.who.int), in 
which we compare additional cancer risk among survivors with the cancer 
risk within a general population. Routinely collected data, mostly funded 
from public sources, are thus used in an effective way to advance knowledge 
and to support public health policies.  
The increasing use of electronic medical databases opens new avenues for 
registry-related research, and it is important that the collected data can be 
used in international studies. Such data sharing is especially important for 
studying rare conditions, for example, childhood cancers. International 
collaboration increases the power of research studies by using information 
on a larger number of patients, by bringing to light variations in exposures 
and outcomes, and by amplifying the combined expertise of all partners.   
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Interferences in miRNA and the circadian system in 
colorectal cancer progression 
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Colorectal cancer (CRC) belongs among the most frequent malignancies 
diagnosed in Europe and USA, and its progression is strongly influenced by 
miRNAs as well as the circadian system. High-throughput sequencing of 
miRNAs expressed in the rat colon under synchronized conditions was 
performed to identify rhythmically expressed miRNAs. Screening revealed 
371 mature miRNAs and 442 pre-mature miRNAs (pre-miRNAs). Thirty-six 
mature miRNAs (nearly 10%) showed a daily rhythm in expression. A rhythm 
in the expression of pre-miRNAs was observed in 21 sequences (nearly 5%). 
Among mature miRNAs with rhythmic expression belong miR-150-5p, miR-
142-3p, and miR-30d-5p. A peak of miRNA levels was in most cases observed 
during the first half of the dark phase of the 24-h cycle (e.g., miR-150-5p and 
miR-142-3p). miR-30d-5p showed a maximum at the beginning of the light 
phase of the 24-h cycle. Oncostatic role of miR-150-5p was implicated by 
inhibition of expression of oncogenes bcl2, myb, and clock gene cry1. 
Expression of myb exerted a pronounced daily rhythm in CRC cell line DLD1, 
implicating interference with the circadian system. Another regulatory 
proved connection between miRNAs and the circadian system is inhibition of 
clock gene per2 expression by miR-34a-5p. Gene ontology enrichment 
analysis revealed that genes interfering with miRNAs with peak expression 
during the dark phase influence apoptosis, angiogenesis, the immune 
system, and EGF and TGF-beta signalling to a greater extent compared to 
those with the maximum in the light phase. Results indicate that the timing 
of miRNA expression can influence, via their target genes, specific molecular 
pathways involved in the regulation of CRC progression. 
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Tumor Microenvironment and Tumor-Neural Cell 
Interaction in Pancreatic Cancer 
 
Ingrid Garajova 
 
University Hospital of Parma, Dept. of Medical Oncology, Italy 
 
The tumor microenvironment is increasingly recognized as a dynamic 
ecosystem that shapes cancer progression, therapeutic resistance, and 
clinical outcomes. In pancreatic ductal adenocarcinoma, a prototypical 
desmoplastic and aggressive malignancy, the interaction between tumor 
and neural cells plays a central role. Perineural invasion occurs in up to 100% 
of resected PDAC specimens and represents not only a pathological hallmark 
but also a functional mechanism of local spread and systemic dissemination. 
The nerves infiltrate the tumor microenvironment and stimulate cancer cell 
growth through the secretion of neurotransmitters. The cancer cells 
stimulate neuron outgrowth through the liberation of neurotrophic factors. 
This bidirectional tumor–nerve crosstalk also reshapes the immune milieu, 
contributing to immunosuppression and severe cancer-related pain. 
Clinically, perineural invasion in pancreatic cancer is associated with reduced 
disease-free and overall survival. Preclinical studies suggest that disrupting 
the tumor–nerve axis may mitigate both cancer progression and pain. 
Advances in single-cell and spatial transcriptomics are now delineating the 
molecular heterogeneity of neural–tumor interactions in pancreatic cancer, 
offering new opportunities for biomarker discovery and drug development. 
Understanding these neurotrophic and immunomodulatory networks within 
the tumor microenvironment is therefore critical for designing integrated 
therapeutic approaches that not only prolong survival but also improve 
quality of life. The tumor–nerve dialogue is a key frontier in pancreatic 
cancer research with significant translational potential. 
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Myeloma Uncovered: From Cells to Clinic via Mass 
Cytometry 
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Multiple myeloma (MM) is a hematologic malignancy characterized by the 
clonal expansion of plasma cells within the bone marrow. It is preceded by 
asymptomatic premalignant stages, including monoclonal gammopathy of 
undetermined significance (MGUS) and smoldering MM, which provide a 
window into early disease evolution. To dissect MM pathophysiology, we 
used high-dimensional mass cytometry (CyTOF) to systematically profile B 
cell lineage maturation across disease initiation and progression. Mapping of 
myeloma B cell lymphopoiesis revealed reductions in early B cell stages in 
smoldering and active MM, contrasted by an expansion of switched memory 
B cells and plasmablasts already detectable in MGUS. Molecular profiling of 
intra- and inter-tumoral heterogeneity in malignant plasma cells revealed 
aberrant signaling and differential expression of B cell regulatory molecules, 
transcription factors, and stemness-associated markers in MM patients. 
Moreover, distinct immunophenotypic patterns and dysregulated signaling 
in B cell lymphopoiesis were evident even at premalignant stages, consistent 
with the presence of clonal hematopoiesis. By employing advanced CyTOF, 
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we also analyzed innate and adaptive immune subsets to delineate stage-
specific alterations and immune remodeling linked to disease progression. 
This comprehensive profiling revealed profound immune reprogramming in 
MM, marked by adaptive immune suppression and extensive infiltration of 
innate immune populations. Altogether, this study underscores the utility of 
CyTOF-based molecular profiling in delineating the complex immune 
dynamics of the bone marrow microenvironment across MM stages, thereby 
advancing insights into disease pathogenesis and establishing a framework 
for prognostic biomarker discovery and precision immunotherapeutic 
development. 
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Recent Advances in Translational Cancer Research in 
Germ Cell Tumors in Slovakia 
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The Translational Research Unit (TRU) is a specialized scientific unit within 
the 2nd Oncology Clinic of the Medical Faculty and the National Cancer 
Institute, whose mission is to execute translational cancer research. 
Researchers transfer their knowledge from basic research into clinical 
practice, and retrospectively analyse clinically relevant problems using 
preclinical experimental approaches in vitro and in vivo. An integral part of 
the TRU, a specialized Tissue Biobank executes long-term archiving of 
patient biological material with clinical annotation, and serves for the 
implementation of research projects within the TRU. Over the 15 years of its 
existence, several translational studies have been initiated, in which more 
than 1,000 cancer patients have participated to date. Clinical studies in 
testicular germ cell tumor (GCT) patients were aiming at improving 
treatment outcome and identifying novel therapeutic combinations and 
targets. We focused on targeting cancer stem cell subpopulations and 
stemness properties of the tumors by synergistic action of disulfiram and 
cisplatin in GCT (GCT-SK-006). Recently, a new clinical study was initiated to 
investigate the augmenting effect of DNase on cisplatin efficacy, aiming at 
the modification of the tumor microenvironment (GCT-SK-007). Importantly, 
we identified more modalities that could work efficiently in GCT. We are 
investigating the efficacy of targeted therapies mediated by antibody-drug 
conjugates (ADCs) in GCT to identify treatment strategies for the next line of 
salvage therapy in recurrent refractory GCTs affecting mostly young adults. 
Our data confirm that the GCT express surface antigens targetable by the 
approved ADCs. Selected ADCs may become the first targeted 
chemotherapy modality for this type of rare cancer. 
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