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Cardiology and Humanism in the Age of Artificial Intelligence: A

Challenge to Become More Human

Cardiologia y humanismo en tiempos de inteligencia artificial: un desafio para ser mas

humano

“The fault, dear Brutus, is not in our stars,
but in ourselves.”
William Shakespeare

Modern medicine is undergoing an unprecedented
transformation in which Artificial Intelligence (AI)
is evolving from a mere technical tool into a proac-
tive support system capable not only of processing
language, analyzing images and movement, but also
of predicting or describing clinical patterns, enabling
multimodal integration, performing simulations, and
supporting automation and management. The true
challenge in clinical practice lies in understanding
AT so that it can be guided toward the common good,
transparency, and unwavering respect for human dig-
nity.

Humanism in medicine is the school of thought
that holds that medical practice cannot be reduced
to a mere application of science and technology but
must instead be deeply rooted in empathy, respect for
human dignity, and a holistic understanding of the
patient.

In this regard, humanism should not be seen as a
hindrance to technology, but rather as its ethical com-
pass. Al is not neutral; it reflects the values and ideol-
ogy of those who create it. Therefore, the development
of medical Al requires what we might call “Digital
Humanism.”

Integrating humanism into technological develop-
ment means “educating the algorithm with values.”
While AI surpasses us in speed and computational
power, it lacks physical embodiment, dignity, and
above all, moral consciousness. It cannot distinguish
between right and wrong or assume responsibility for
the consequences of its decisions.

Recognizing the need to foster a more rigorous
discussion on the integration of digital medicine and
AT the Digital Health Council of the Argentine Soci-
ety of Cardiology (SAC) was established in 2022. In
April 2026, the first Digital Health Consensus was
presented. (1)

Two recent international events highlight the im-
portance of this issue. In May 2025, Pope Leo XIV
published the encyclical Magnifica Humanitas on
safeguarding the human person in the time of artifi-
cial intelligence. (2)

Last June, G7 leaders, together with the Europe-
an Union, held a landmark working session on Al at
the summit in Evian-les-Bains, France. For the first
time, beyond the political framework, they met with
leading AI developers and chief executive officers.
The discussions focused on technological sovereignty,
the safe development of advanced AI models, and the
protection of children.

As cardiologists, we are enthusiastic about the fu-
ture of AI in medicine and firmly convinced of the
importance of understanding and shaping it so that
it becomes a tool that enhances the value of the hu-
man person. Furthermore, given the central role of Al
together with the aspiration to transcend the limits
of the human condition, we have an opportunity to
discuss the future impact of emerging trends in tran-
shumanism and posthumanism.

WHAT IS AI?

Al is a branch of computer science that develops sys-

tems capable of learning from data and performing

complex tasks that normally require human intelli-
gence. Al encompasses machine learning, which ena-
bles computers to learn from data without being ex-
plicitly programmed, and deep learning, an advanced
machine learning technique that uses artificial neu-

ral networks inspired by the human brain. (1,3)

Machine learning works as follows:

1. Supervised learning: The system analyzes cor-
rectly labeled data and learns to identify different
patterns and improve its predictions when pre-
sented with new data.

2. Unsupervised learning: The system is provided
with a dataset without predefined labels and must
identify patterns on its own, without requiring la-
beled data.
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3. Reinforcement learning: Combines aspects of both
supervised and unsupervised learning. The sys-
tem learns through interactions with its environ-
ment, receiving rewards or penalties based on the
actions it takes.

Al has advanced at an accelerating pace over the
past century and has grown exponentially over the
last decade. (4) Looking back, Alan Turing, in his
paper Computing Machinery and Intelligence, pro-
posed the “Turing Test” as a criterion for determin-
ing whether a machine could simulate human intel-
ligence. (5)

In 1943, the neurophysiologist Warren McCulloch
and the mathematical logician Walter Pitts introduced
the artificial neuron model and proposed that neurons
could be modeled as binary units (active or inactive)
capable of computing any logical function. (6)

It was John McCarthy who coined the term “ar-
tificial intelligence.” Together with Herbert Simon,
Marvin Minsky, and Allen Newell, they laid the foun-
dations for this discipline at the historic 1956 Dart-
mouth Conference.

In 1958, Frank Rosenblatt developed the per-
ceptron, a practical implementation of an artificial
neural network consisting of an input layer, a hid-
den layer, and an output layer. Each node computed a
weighted sum of its inputs and applied an activation
function to generate an output. (7)

The 1986 paper by David Rumelhart, Geoffrey
Hinton, and Ronald Williams popularized the back-
propagation algorithm. By implementing the chain
rule, it solved the problem of updating the weights
in the hidden layers of a multilayer neural network.
Using a mathematical optimization method known as
gradient descent, the algorithm iteratively adjusts the
network’s weights in the direction that minimizes the
overall error, thereby improving the predictive perfor-
mance of different models. (8)

The year 2012 marked the beginning of the large-
scale deep learning revolution. Advances in comput-
ing infrastructure enabled machines to learn autono-
mously at unprecedented levels. The digital revolution
was driven by several simultaneous developments:
faster graphics processing units (GPUs), increased
storage capacity, the availability of big data, the emer-
gence of cloud computing, advancements in commu-
nication networks (broadband and fiber optics), the
introduction of Tensor Processing Units (TPUs) and
other specialized chips, and reduced energy costs per
operation.

“Attention Is All You Need” was a groundbreaking
scientific paper published in 2017 by Google research-
ers. It introduced the Transformer architecture,
which dispenses with recurrent neural networks and
relies exclusively on attention mechanisms to under-
stand context and the relationships between words.
(9) The architecture introduced in this paper laid the
foundation for the subsequent development of large
language models (LLMs), including the GPT (Gen-

erative Pre-trained Transformer) family of models,

which use neural networks to generate human-like

text and are capable of conversing, programming,
translating, and reasoning logically.

In 2018, Google DeepMind introduced AlphaFold,
a groundbreaking Al system that predicted the three-
dimensional structure of proteins from their amino
acid sequences. (3)

Within medicine, after medical imaging, cardiol-
ogy is the second specialty in which AI has been most
extensively developed. The thoughtful integration of
algorithms provides invaluable tools for expanding
human capabilities and optimizing medical care in
the pursuit of precision, efficiency, and reproducibil-
ity. (10)

Some examples of these developments include:

- Precision diagnosis and early screening: Recent
studies have shown that Al tools achieve area un-
der the curve (AUC) values greater than 0.90 for
the detection of cardiovascular diseases, demon-
strating robust accuracy across a variety of mo-
dalities. Al-optimized electrocardiographic mod-
els have proven highly effective in identifying the
risk of atrial fibrillation, cardiomyopathies, and
asymptomatic left ventricular dysfunction. (11)

- Training and procedural guidance: Deep learn-
ing algorithms assist non-expert professionals
in acquiring diagnostic images, such as echocar-
diograms, thereby reducing technical training re-
quirements.

- Optimization and administrative relief: Automa-
tion of diagnostic test ordering, automated sum-
maries of medical records, real-time transcrip-
tions (“ambient notes”), and the generation of
discharge reports substantially reduce clinician’s
administrative burden.

- Critical monitoring: In intensive care units, ma-
chine learning models have accurately predicted
the onset of shock, enabling earlier intervention.
Other potential applications include the use of fa-
cial thermography analyzed by neural networks
to noninvasively detect low cardiac output in criti-
cally ill patients. (12,13)

Each of these predictive models has a greater im-
pact on diagnosis than on the prediction of events,
given the importance of time as an uncertainty vari-
able. It is important to emphasize that most of these
studies lack multicenter validation, and comparative
studies evaluating different models remain scarce.

Furthermore, integrating AI into clinical work-
flows is a work in progress, and we are still in the
early stages of digital medicine, where aspects such
as connectivity, interoperability, and scalability re-
main major challenges. For example, in an imaging
laboratory, Al could be useful in reducing measure-
ment variability caused by intra- and inter-observer
differences, assisting with the standardization of im-
age acquisition and improving image quality, helping
to optimize image interpretation and post-processing
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times, shortening report turnaround times, address-
ing both overdiagnosis and underdiagnosis, increas-
ing the volume of imaging studies, identifying imag-
ing features (radiomics) imperceptible to the human
eye, and, of course, optimizing workflows, scheduling,
billing, and the management of relevant information.
(10,14)

CLINICAL, ETHICAL, AND EPISTEMIC RISKS

Alongside its benefits, the unregulated use of Al pos-

es critical risks that must be actively identified and

mitigated: (1,11,14,15)

- Epistemic opacity: Many algorithms operate as a
“black box,” where the decision-making process is
not transparent, hindering clinical validation and
raising ethical and legal questions regarding li-
ability.

- Diagnostic and interpretive failures: Biases inher-
ent in training data, algorithmic hallucinations
(false information presented as factual), and syco-
phancy (the tendency of Al systems to conform to
users’ assumptions) pose direct risks to patient
safety.

- The illusion of knowledge: Research has shown
that current LLMs lack the ability to distinguish
between belief, factual knowledge, and objective
truth, leading to critical errors when processing
false information.

- Loss of professional skills (deskilling): There is a
risk that clinicians may relinquish their independ-
ent clinical judgment in favor of the convenience
of allowing machines to make decisions for them.
Adapting Hegel’s “master-slave dialectic,” there is
arisk that physicians, by delegating complex tasks
to Al, may become dependent on these systems
and lose their practical skills and critical judg-
ment.

- Dehumanization and disconnection: Replacing
human conversation and therapeutic contact with
mere digital connectivity and computational effi-
ciency distances us from the true essence of heal-
ing.

THE POTENTIAL RISKS OF UNREGULATED Al.

BEYOND MEDICINE

There are other aspects of Al that could affect the
future of humanity. (14) Broadly speaking, transhu-
manism advocates the enhancement of human beings
through technology with the goal of optimizing hu-
man performance and capabilities. Likewise, posthu-
manism, at its most extreme, criticizes anthropocen-
trism and proposes a form of hybridization between
humans, machines, and the environment, ushering in
a new evolutionary stage for humanity. (2) The deci-
sions made over the coming decades will shape not
only the future of AI but also our future as a species.
From this perspective, leaving the evolution of Al in
the hands of a few could have several negative conse-
quences:

- Dehumanization in decision-making

- Concentration of power and global imbalance

- Threat to truth and democracy

- Impact on employment and new forms of exploita-
tion

- Psychological and educational risks

- Arms race and impersonal warfare

- Environmental degradation

In The Wealth of Nations, Adam Smith established
that labor is the true source of wealth and that capital
is the engine that allows wealth to multiply. The divi-
sion of labor and the accumulation of capital are the
fundamental pillars that drive a country’s economic
growth. (16) With the advent of Al, a third factor has
emerged: the management of both global data and in-
dividual citizens’ data.

Currently, the development of Al is driven pre-
dominantly by competition among the United States,
China, and Russia, as well as by private transnational
actors with resources surpassing those of many gov-
ernments, creating concentrations of power that are
often opaque, difficult to regulate, and prone to gen-
erating new forms of domination and inequality.

In this regard, Al can act as a powerful multiplier
of disinformation by enabling the manipulation of im-
ages, videos, and narratives that distort reality. This
undermines social trust and the foundations of de-
mocracy, which depend on fidelity to the facts.

Likewise, automation can lead to mass unemploy-
ment and relegate workers to rigid, repetitive tasks,
eroding their capacity for innovation.

Among young people, the early and unsupervised
use of these tools can affect attention and emotional
regulation and encourage reliance on immediate an-
swers—a tendency that undermines critical thinking
and the desire to patiently seek the truth.

Access to personal data poses the risk of creating
a digital panopticon that raises serious dilemmas re-
garding individual privacy and freedom, and where
human experience could become the raw material for
commercially driven predictions.

Beyond speculative theoretical positions, transhu-
manism and posthumanism are two perspectives that
will gradually shape the collective imagination and,
consequently, guide social, economic, and political de-
cisions. In this regard, an amoral Al that does not rec-
ognize the value of human life is at risk of contributing
not only to a culture of waste but also to a loss of rec-
ognition of the human person as an ontological being.

TOWARD A CONSTRUCTIVE DIGITAL HUMANISM

To build a future where technology is a pillar rather

than a threat, the medical community must guide its

practice by adhering to several fundamental princi-
ples.

- Validation as a human act: Al processes and an-
alyzes data at extraordinary speed, but it lacks
moral consciousness, physicality, the ability to
distinguish between right and wrong, and the ca-
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pacity to feel empathy or establish a genuine ther-

apeutic friendship. Ethical judgment, ultimate re-

sponsibility, and clinical decision-making remain

exclusively the physician’s .

- Critical training and leadership: it is imperative to
actively prepare for this transition. Medical edu-
cation must prepare physicians to continuously
guide and audit AT algorithms according to sound
ethical values.

- Prioritizing human dignity: technology must be
implemented in an equitable, transparent, and
thoughtful manner so that it becomes an agent of
inclusion that brings physicians closer to the pa-
tient rather than creating technological barriers
between them.

- Restoring conversation: following Sherry Tur-
kle’s reflections, we must not sacrifice deep con-
versation for mere digital connection. Technology
should free time to strengthen the physician-pa-
tient bond. (17)

- Empowered clinical judgment: AI can detect pat-
terns that were previously invisible, but its success
depends on thoughtful and equitable deployment.
Al can process data, but only physicians can give
it meaning within each patient’s unique life story.
(18) The kind of attention we give to the world
changes the world to which we give our attention.
If our attention is merely technical, we will de-
humanize the patient; if Al free our attention for
genuine openness to others and active listening,
we will elevate medical practice.

Al is not an inevitable fate to which we must re-
sign ourselves, but a historic opportunity to redis-
cover what defines us as physicians. Therefore, the
future of cardiology depends not only on the sophisti-
cation of its machines, but on the physician’s ability to
remain the guardians of our humanity. The ultimate
goal is a model of clinical practice in which technology
enhances precision, while physicians preserve judg-
ment, ethics, and empathy.

The present and future of medical practice lie in
our hands, and AI may challenge us to become more
human, rather than allowing us to fall into the grav-
est existential risk of “treating the disease better and
the person worse.”

Sergio Baratta MTsAC
President of the Argentine Society of Cardiology
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