
RBAC. 2026;58(1):7-9
7

EDITORIAL/EDITORIAL

The Historical Evolution of Artificial 
Intelligence and Its Implications for 
Laboratory Diagnosis
A Evolução Histórica da Inteligência Artificial e suas 
Implicações para o Diagnóstico Laboratorial

Received on 03/11/2026 Approved on 03/11/2026 DOI: 10.21877/2448-3877.202600295.en

Artificial Intelligence (AI) has become one of the most influential fields of contemporary 
science, exerting an increasing impact on multiple sectors of society, including health 
care and clinical laboratory medicine. The recent development of algorithms capable 
of learning complex patterns from large datasets has significantly expanded the 
applications of AI in clinical laboratory diagnostics, image analysis, and medical decision-
support systems. However, to fully understand the scope of these transformations, it is 
necessary to situate AI within its historical and epistemological trajectory, marked by 
contributions from several scientific disciplines and by successive shifts in technological 
and conceptual paradigms.(1)

The conceptual origins of artificial intelligence can be traced back long before 
the creation of computers. Ideas about machines capable of performing reasoning or 
simulating human mental processes appear in philosophical and scientific reflections 
since the early modern period. In the nineteenth century, these ideas took a more 
concrete form with the work of Charles Babbage, who conceived the so-called Analytical 
Engine, considered a conceptual precursor of modern computers. The collaboration of 
Ada Lovelace in this project was particularly significant, as she anticipated the possibility 
that machines could manipulate symbols and execute programmed instructions to solve 
complex problems, establishing important theoretical foundations for the subsequent 
development of computing and artificial intelligence.(2)

The development of digital computing in the twentieth century allowed these 
theoretical conceptions to be explored in a systematic manner. A fundamental milestone 
in this process was the work of Alan Turing, who in 1950 introduced the so-called “Turing 
Test”, a conceptual experiment designed to evaluate whether a machine could exhibit 
behavior indistinguishable from that of a human in a conversational interaction. This 
proposal became one of the most influential conceptual references in discussions 
on artificial intelligence and contributed to establishing philosophical and scientific 
foundations for the development of the field.(3)

The formal birth of artificial intelligence as a scientific field occurred in 1956, during 
the Dartmouth Conference, an event that brought together researchers such as John 
McCarthy, Marvin Minsky, Claude Shannon, and Nathan Rochester. At this meeting, the 
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hypothesis was proposed that human learning and reasoning processes could be described 
with sufficient precision to be simulated by machines. This event is widely regarded as 
the founding milestone of AI as an organized scientific discipline, giving rise to research 
centers and academic programs dedicated to the study of computational intelligence.(4)

In the subsequent decades, the development of AI was characterized by alternating 
cycles of great enthusiasm and periods of stagnation, often described as AI summers and 
AI winters. These cycles occurred when very high expectations regarding the capabilities 
of the technology could not be fully met due to the computational limitations of the 
time. Even so, important advances continued to occur in areas such as knowledge 
representation, expert systems, and algorithms for solving complex problems.(5)

Notable among these milestones were the first artificial neural network models. In 
1943, McCulloch and Pitts proposed a mathematical model of an artificial neuron that 
demonstrated how simple networks could perform logical operations. Subsequently, the 
Perceptron (a simple artificial neuron model), introduced by Frank Rosenblatt, enabled 
computational systems to learn patterns directly from data. These projects constituted 
the foundations of modern machine learning and profoundly influenced the subsequent 
development of artificial intelligence techniques.(6)

During much of the second half of the twentieth century, research in artificial 
intelligence focused primarily on symbolic approaches based on formal logic and on 
computational inference mechanisms based on rule-based systems (IF–THEN rules). 
However, beginning in the late twentieth century, a significant paradigm shift occurred 
with the emergence of data-driven methods. The advancement of machine learning and, 
subsequently, deep learning was driven by the increasing availability of large datasets 
and by the growth of computational power, allowing algorithms to identify complex 
patterns in high-dimensional problems.(1)

A representative example of this technological evolution can be observed in the 
development of conversational agents, or chatbots. Early systems such as ELIZA (named 
in reference to Eliza Doolittle), developed in the 1960s, were based on simple linguistic 
pattern-matching rules. In contrast, current systems employ deep neural network 
architectures, such as transformer-based models (attention mechanisms), which are 
capable of processing large volumes of textual data and generating contextualized 
responses with a high degree of semantic coherence.(7)

Contemporary artificial intelligence is therefore characterized by a strongly data-
driven approach, in which algorithms learn patterns directly from large sets of empirical 
data. This shift represents a profound transformation compared with earlier attempts to 
explicitly formalize human reasoning through rule-based systems. As a consequence, 
AI has come to play a central role in several scientific fields, including medicine, where 
its ability to analyze large datasets has the potential to transform diagnostic and 
therapeutic processes.(1)

In the health sciences, these transformations are of particular relevance. The application 
of artificial intelligence in medicine has enabled significant advances in areas such as 
medical image analysis, prognostic modeling, and personalized medicine. However, one 
of the fields most directly impacted by this technological revolution is clinical laboratory 
medicine, where the increasing volume of analytical data creates unprecedented 
opportunities for the application of advanced computational analysis methods.(3)
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Clinical laboratories constitute highly automated and computerized environments 
characterized by the continuous production of large volumes of biomedical data derived 
from biochemical, hematological, immunological, microbiological, and molecular assays, 
among others. The application of artificial intelligence algorithms in these systems makes 
it possible to identify complex diagnostic patterns, detect analytical inconsistencies, 
and support medical decision-making processes. In this context, the integration of AI 
with clinical laboratory medicine represents one of the most promising areas for the 
advancement of data-driven and evidence-based medicine.(5)

Thus, when analyzing the historical trajectory of artificial intelligence, from the earliest 
philosophical concepts of machines capable of reasoning to current deep learning systems, 
it becomes evident that we are facing an unprecedented scientific transformation. For 
clinical laboratory medicine, as well as for medicine itself, this transformation represents 
a unique opportunity to improve diagnostic interpretation, integrate large volumes 
of biomedical data, and develop advanced clinical decision-support systems. At the 
same time, it imposes the challenge of incorporating these technologies in a critical, 
ethical, and scientifically sound manner, ensuring that artificial intelligence functions 
as a complementary tool to specialized medical and laboratory expertise.(1)
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