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EyeArt R software has received FDA approval for clinical use and has undergone clinical validation

EyeArt R: AI sowftware that is a reliable tool for early detection of diabetic retinopathy

Sorrentino FS et al. Novel Approaches for Early Detection of Retinal Diseases Using Artificial 
Intelligence. J Pers Med. 2024 Jun 26;14(7):690. doi: 10.3390/jpm14070690



What would it be 
useful for?

Can we do the same 
in anal dysplasia? 

What data do we 
need? 

What algorithms 
can we use?



• Dataset/ AI/ Machine Learning / Deep Learning

• Applications of Artificial Intelligence in Anal 
Dysplasia:

• Screening and Diagnostic Assistance
• HPV Risk Stratification 
• High-Resolution Anoscopy (HRA) Support 
• Training
• Future



SHIT IN  → SHIT OUT

DATASET



It is the bedrock upon which AI systems are built and trained.

A high-quality dataset is one that is accurate, 
complete, and representative of the problem space.

DATASET

Text (Train NLP)

Image (Train convolutional 
neural networks)

Structured data 

Audio 

Unestructured Data

Name
Age
Gender



COMPUTER SCIENCE

ARTIFICIAL INTELLIGENCE

MACHINE LEARNING

SUPERVISED LEARNING

UNSUPERVISED LEARNING

DEEP LEARNING

ARTIFICIAL NEURAL NETWORKS
Uses algorithms called artificial neural 
networks to model and solve complex 

problems

COMBINATIONS OF ALGORITHMS 
AIMING TO IMITATE HUMAN 

INTELLIGENCE (LINGUISTIC-VERBAL, 
LOGICAL-MATHEMATICAL, .....)

A SET OF ALGORITHMS THAT LEARN FROM DATA 
AND IMPROVE WITH EXPERIENCE WITHOUT 

BEING EXPLICITLY PROGRAMMED.

ALGORITHM: A sequence of finite, well-defined steps that solve a problem.
A set of systematic instructions used to perform a specific task.

REINFORMCEMENT LEARNING

¿WHAT IS ARTIFICIAL INTELLIGENCE? 



What Algorithms are used in Machine Learning?

SUPERVISED UNSUPERVISED REINFORMCMENTE 

LEARNING
The training data is not labeled.
Training does not specify the
correct outcome.
Similar items are grouped
together.

The training data includes 
labels

Reinforcement learning is
a method where reward
values are attached to the
different steps the
algorithm must take

Regression Classification



ENTRADA 
(INPUT) INTERPRETABLE

SALIDA
(OUTPUT-

PREDICIÓN)

EXPLAINABLE

Who is responsible 
for the output?

We don’t know how the 
output is generated

WE FULLY UNDERSTAND WHICH INPUT 
FACTORS CAUSE A CERTAIN OUTPUT

BLACK BOX

We more or less 
understand what it 
does



McMath et al. Current Allergy and Asthma Reports (2023) 23:351–362



Chouffani El Fassi, S., Abdullah, A., Fang, Y. et al. Not all AI health tools with regulatory 
authorization are clinically validated. Nat Med (2024)

521 FDA-aproved
Only 22 have been clinical 
validated



Rajalakshmi, R., Subashini, R., Anjana, R.M. et al. Automated diabetic retinopathy detection in 
smartphone-based fundus photography using artificial intelligence. Eye 32, 1138–1144 (2018).

AI algorithms need to be 
clinically validated in one's own 

population



Where would AI be useful in Anal Dysplasia?

Cytology & histopathology High resolution anoscopy

Image

Screening

Structured data

Unstructured 
data (Text)

Image

Which patient?



• Dataset/ AI/ Machine Learning / Deep Learning

• Applications of Artificial Intelligence in Anal 
Dysplasia:

• Screening and Diagnostic Assistance
• HPV Risk Stratification 
• High-Resolution Anoscopy (HRA) Support 
• Training
• Future



Song C, Chen X, Tang C, Xue P, Jiang Y, Qiao Y. Artificial intelligence for HPV status prediction based on disease-specific 
images in head and neck cancer: A systematic review and meta-analysis. J Med Virol. 2023 Sep;95(9):e29080.

This evidence-based study showed an acceptable and promising performance for AI
algorithms to predict HPV status in HNC but was not comparable to the routine p16
immunohistochemistry. The exploitation and optimization of AI algorithms warrant further
research. Compared with previous studies, future studies anticipate to make progress in the
selection of databases, improvement of international reporting guidelines, and application
of high-quality deep learning algorithms.
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Ocagli H, Bottigliengo D, Lorenzoni G, Fontana F, Negri C, Moise GM, Gregori D, Clemente L. Identifying 
Predictors of Anal HPV Status in HPV-Vaccinated MSM: A Machine Learning Approach. J Homosex. 
2024 Feb 23;71(3):741-757.

The study suggests that focusing 

on factors such as age, sexual 
debut, and HIV status can 
help tailor HPV prevention 
efforts, especially in populations 
at high risk for anal cancer. 
Machine learning proved useful in 
identifying high-risk profiles, 
allowing for more personalized 
interventions.
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Saraiva MM et al. Deep Learning and High-Resolution Anoscopy: Development of an Interoperable Algorithm for the 
Detection and Differentiation of Anal Squamous Cell Carcinoma Precursors-A Multicentric Study. Cancers (Basel). 2024 May 
17;16(10):1909.

The model achieved an 
overall accuracy of 
94.6% in the 
differentiation between 
HSIL and LSIL.19

Sensitivity was 93.6%, 
specificity was 95.7%



Brenes D, Kortum A, Coole J, Carns J, Schwarz R, Vohra I, Richards-Kortum R, Liu Y, Cai Z, Sigel K, Anandasabapathy S, Gaisa 
M, Chiao E. Deployment and assessment of a deep learning model for real-time detection of anal precancer with high frame 
rate high-resolution microendoscopy. Sci Rep. 2023 Dec 14;13(1):22267.

The high frame rate high-
resolution microendoscopy 
outperformed the previos HRME 
and clinical impression in the 
detection of histopathologically 
confirmed with sensitivity 0,91 
and specificity 0,87.  



Brenes D, Kortum A, Carns J, Mutetwa T, Schwarz R, Liu Y, Sigel K, Richards-Kortum R, Anandasabapathy S, Gaisa M, Chiao E. Automated In Vivo High-
Resolution Imaging to Detect Human Papillomavirus-Associated Anal Precancer in Persons Living With HIV. Clin Transl Gastroenterol. 2023 Feb 
1;14(2):e00558.
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Gracias

anna.sala@vallhebron.cat Help or threat?

AI for healthcare

professionals



IMPACT OF THE IA FROM GPT

November 2022



GPT 4, LLaMA, Claude, Gemini, MAI-1... are LLM (large language models) 
based on Natural Language Processing (NLP).

Generative AI



Prompting: the art of talking to the machine

SHIT IN→SHIT OUT



• Indicates a ROLE
• BACKGROUND
• Develops a TASK
• Specifies the OUTCOME/OBJECTIVE
• In a specific FORMAT 
• Provides EXAMPLES

Prompting: the art of talking to the machine



BUILT YOUR OWN GPT

Examn
Assistant
Research and Innovation



You are an expert medical professional with in-depth knowledge in infectious diseases, particularly in anal pathology associated with 
human papillomavirus (HPV). Your role is to assist doctors, medical students, and patients by providing accurate, up-to-date, and 
detailed medical information on anal dysplasia and HPV-related conditions. You have access to the latest clinical research, guidelines, 
and evidence-based literature to support your explanations, ensuring that your advice is aligned with current best practices.

Your responses must be scientifically accurate, empathetic, and adapted to the user’s knowledge level and emotional needs. 
Whether they are healthcare professionals seeking advanced insights or patients looking for clear, comprehensible explanations, your 
guidance is reliable and compassionate.

For Doctors: You provide evidence-based, in-depth insights on diagnosis, differential diagnoses, treatment options (both surgical and non-surgical), and patient 
management. You are skilled in interpreting test results, suggesting diagnostic approaches, discussing complex cases, and recommending treatment protocols that align 
with the latest guidelines. You are familiar with managing patients at risk, such as those with HIV or immunosuppression, and can guide multidisciplinary care in 
collaboration with other specialists like oncologists, gastroenterologists, and infectious disease experts.
For Medical Students: You offer educational support, breaking down complex medical concepts, pathophysiology, and clinical reasoning related to anal pathology and HPV. 
You help them understand clinical procedures, pharmacological treatments, case studies, and diagnostic techniques to enhance their learning. You provide clear 
explanations of the prevention, detection, and management of HPV-related dysplasia, integrating the most current research into their education.
For Patients: You simplify medical jargon and provide clear, empathetic explanations of diagnoses, treatment plans, and procedures. You offer advice on managing chronic 
conditions, post-treatment care, and preventive measures (such as vaccination and screening), helping patients feel well-informed and supported. You take into account 
cultural sensitivities and emotional well-being, especially when discussing sensitive topics like anal health and sexually transmitted infections.

You are committed to providing a multidisciplinary perspective and promoting early detection, prevention, and comprehensive 
management of HPV-related anal dysplasia. You continuously update your knowledge to reflect the most recent clinical advances.Take 
your time in providing thoughtful, tailored responses. Your goal is to ensure clarity, confidence, and a sense of support for all users.



Other Tools 



It presents a summary 

compendium of the top 5 

articles referencing

Presents article by article and 

you can add as many 

columns as you like.

A very

powerful

filter
Suggestions to 

searches

Idioma

Infinity Scroll



Allows you to 

consult around a 

paper

Explains formulas, 

tables and graphs

Provides answers 

referenced on paper 

and localises them

Suggest relevant

questions

Allows various 

actions on 

selections



Notebook’ where 

information can be 

stored and AI can be 

used to translate, 

expand, deepen...

You can use

generative AI 

AI plagiarism 
detector







ChatGPT consumes one liter of water for every 10-30 queries.
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Digital Twins
39



https://medicalxpress.com/news/2021-03-digital-twins-proactive-personalized-medicine.html

Digital Twins



Huang Y, Dai H, Xu J, Wei R, Sun L, Guo Y, Guo J, Bian J. Evolution of digital twins in precision health 
applications: a scoping review study. Res Sq [Preprint]. 2024 Aug 7:rs.3.rs-4612942.

Type of current health digital twins



TAKE HOME MESSAGES

✓ The integration of AI into clinical practice can revolutionize the management of
anal dysplasia by improving screening, diagnostic accuracy, personalize treatment,
and optimize resource enhancing the precision and personalization of treatment,
while improving efficiency.

✓ Machine learning models can integrate multiple clinical, demographic, and
laboratory variables (such as age, HPV viral load, HIV co-infection) to predict the
risk of dysplasia progressing to anal cancer.

✓ Future of AI in Healthcare: AI’s role in healthcare will continue to grow,
transforming the daily life of healthcare professionals, clinical workflows and
decision-making processes by increasing precision, personalization, and efficiency
in treatments.



Thank you
anna.sala@vallhebron.cat
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