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PREVENTIVE PARTICIPATIVE
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Fostering a European approach to Artificial Intelligence 
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Risk assessment and mitigation 
systems

Quality of the datasets

Traceability of results

Documentation

Clear information

Human oversight

Robustness, security and accuracy



► Provision of high precision results

► Increasing predictability of diagnosis 

and/or treatment response

► Optimization of HCPs’ time

► Contribution on more reliable outcomes

► Reduction of human diagnosis capability 

variation

► Provision of monitoring tools for clinical 

research

► Reduction of treatment costs and comorbidities due to 

early detection and diagnosis

► Decrease in the number of diagnosis tests required, as well 

as usage of more cost-effective tests

► Reduction of the uncertainty and stress due to 

the promptness in the diagnosis 

► Less alteration of patients’ daily routine given to 

less comorbidities and lower severity at the 

diagnosis time

► Usage of non-invasive techniques

► Capability of diagnosing in hospitals 

where complex techniques are not 

available by using simpler diagnosis 

tests 

► Ease of access to highly-specialized 

physicians through the use of eHealth 

tools

► Enabling automated and objective 

follow-up of patients in registries, 

clinical trials and other research 

studies

► Optimization of the recruitment phase

Value proposition in the medical field of AI approaches
Development of methodologies for detecting and diagnosing chronic, prevalent and high burden diseases



Characterization of the oncology sector
Oncology sector is constantly growing due to the continuous increase in the number of cancer patients, 
which is expected to be the leading cause of death in the future

1Indicates the total number of people who are alive within 5 years of a cancer diagnosis | QoL: quality of life | Source: International Agency for Research on Cancer, WHO (2018); Jönsson B, et al. The cost and burden of cancer in the European 

Union 1995-2014, European Journal of Cancer 66 (2016): 162-170; Malathi G Nayak, et al. Quality of life among cancer patients (2017); World Health Organization (WHO)

Oncological diseases

Trends and burden of oncological diseases

Epidemiology

Economic burden

Impact on patient‘s life

• The worldwide 5-year prevalence1 of 

cancer is about 43.8 M cases

• There are approximately 18.1 M 
new cases each year, which is 

expected to increase to 27.5 million by 

2040

• Cancer is the second leading cause of 

death globally (1 out of 6 total 

deaths), and is responsible for an 

estimated 9.6 M deaths annually 

• In EU, costs related to healthcare expenditure due to cancers are approximately 83 €
billion annually

• Productivity loss costs around 49 € billion

• Globally it was estimated in 2010 a total economic cost of $1.16 trillion

Europe accounts for:

23.4%
of the global 

cancer cases

20.3%
of the global 

cancer deaths

1 in every 5 men and

1 in every 6 women

develop cancer

• Men have higher risk of developing a cancer, being 

the lung cancer the most common among men and 

breast cancer among women 

83
billion

• Cancer carries out negative impact in the patients’ physical, 

psychological and economic well-being, resulting in poor QoL

• Patients with cancer may experience pain, sleep problems, 

fatigue or depression

54% of patients present 

depression

98% of patients feel their 

income status is reduced

Diagnosis

Techniques

Inefficiencies

Biopsy1
Computed Tomography2

Mammography

3
Magnetic resonance4

Gammagraphy

5
Positron emission tomography6

• Need of a specific circuit for oncologic 

patients where they receive a 

multidisciplinary approach and GPs take 

higher role in the diagnosis

• In order to achieve this, the first step is to 

improve the education of GPs and the 

coordination with hospitals’ oncological 

services

No specific oncological circuits

• Need to intensify the promotion of health 

and healthy habits, and the importance of 

check-ups in order to avoid and prevent the 

appearance of certain tumors and achieve 

an earlier diagnosis

Need of prevention campaigns



Disease Projects Description User Key pointsTechnique

Success case project in the oncological area: CADIA Project

Breast 

cancer

Development of an 

Artificial Intelligence 

solution for breast 

cancer screening

► Create a database gathering all pathological 

samples and images obtained from 

mammographies, biopsies and other imaging 

techniques so they are all digitalized

► Once digitalized, define objective markers for the 

analysis of the different breast regions that are 

considered of risk

► Automatize the screening process by using 

Artificial Intelligence systems that study the images 

and assess the risk of developing breast cancer 

based on the pre-defined markers

► Radiologists receive this assessment and perform 

further evaluation of only those patients in risk or 

suspicion of cancer 

► Automatic screening process 

without the need of a radiologist

► Optimization of radiologists and 

nurses time, since they only 

receive patients in risk or suspicion 

of breast cancer

► Screening based on objective

markers, eliminating the 

subjectivity of physicians

► Early diagnosis

► Automatic methodology that could 

be used in multiple centers since 

regular mammographies are 

indicated for women over 50

Collaboration 

with enterprises 

Vicomtech and 

INYCOM

Currently 

deployed and 

in full use in 

Galician Health 

Service

Mammo-

graphy; 

biopsy 

and DBT 

(digital 

breast 

tomosynt

hesis)



•Depending on who is in control of the learning process:

•Active learning (AL): 

•system remains in control of the learning process and treats humans as oracles to analyze unlabeled data.

•Interactive Machine Learning (IML): 

•closer interaction between users and learning systems

•people interactively supplying information in a more focused, frequent, and incremental way compared to traditional ML.

•Machine Teaching (MT):

•human experts control the learning process by delimiting the knowledge they intend to transfer to the ML model.

Human-in-the-loop 
Machine Learning 

(HITL-ML)

•HITL-ML is particularly suitable for medical domains. 

•ML algorithms, especially deep learning, require large amounts of data to be able to infer models. 

•Big Databases big databases with clinical cases, e.g. The Cancer Genome Atlas (TCGA) but when 
we focus in a particular type of cancer, the data available may not be sufficient to train a deep 
learning model. 

•Clinician-in-the-loop approach can use human expertise and long-term experience to fill the gaps 
in large amounts of data or deal with complex data.

HITL-ML applied to 
cancer datasets

• Incorporating human knowledge and skills we can improve the quality of the learning 
models and build them with less data.

• This human component also enables features as re-traceability and explainable-AI 
that mitigate the black-box problem, something that has paramount importance in 
clinical practice. 

HITL-ML and 
Explainable-AI

Human-in-the-loop ML applied to cancer
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