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Al means, of course,
Artificial Intelligence.

Today we are surrounded
by this term. It is all around
us. And so is the reality linked
to it.

For now, it is said that Al
helps humanity. A lot.

But there are many ques-
tions and papers claiming
that Al could replace us. I cite
only one analysis from the
fantastic monography in Encyclopedia Britannica (1). Un-
der the concept “artificial general intelligence (AGI), or
strong Al — that is, artificial intelligence that aims to du-
plicate human intellectual abilities” (1), the analysis
demonstrates that today there is a real possibility of buil-
ding a completely human-like robot. At that moment, Al
will stop being helpful. From a competitor, Al could be-
come a replacer. And this is dangerous.

Let us first take a definition! Artificial Intelligence is a
“machine which can reason, learn and act in a way that
normally requires human intelligence” (2).

A short flew over history can go to Antiquity and Mid-
dle Age, including ancient legends such as that of Talos, the
guardian of Crete. Or remembering the works of Gottfried
Leibniz, Thomas Hobbes and René Descartes, who
explored the possibility that all rational thought could be
made as systematic as algebra or geometry (3).

Before and during the Second World War, intelligent
machines — and many examples come from England —
helped to decrypt German messages. The name of Alan
Turing was closely linked to this (3). Later on, Turing in-
vented what is today called Turing Test or The Imitation

Game by which the answers of a machine to questions put
by a man, compared to answers given by another man,
could demonstrate that the machine was “thinking” (4).

In the history of science, there are tens or hundreds of
elements that could be defined as parcels of Al (3) and it is
impossible to give hierarchical examples.

But 1956 is officially considered the birth of Al, which
was preceded by important achievements such as cybernet-
ics and early neural networks.

The Dartmouth Summer Research Project on Artificial
Intelligence was a 1956 summer workshop that took place
in the campus of Dartmouth College, USA, with the par-
ticipation of about 20 important scientists, mostly mathe-
maticians. The workshop lasted eight weeks.Discussion
included computers, natural language processing, neural
networks, theory of computation, abstraction and creati-
vity. All these are even today relevant for the field of Al.

This Summer Workshop of 1956 is credited to validate
the term of "artificial intelligence” (5).

For today, four stages of development of Al are identi-
fied, as briefly described below.

1) Reactive machines — Based on programs, these
machines can give answers. Such a machine defeated Garry
Kasparov in chess match. Of course, it was the first time
when a machine defeated a man in this game (1997).

2)  Limited memory — This memory can be continu-
ously improved by a training model such as artificial neural
network.

3)  Theory of mind — It does not entirely exist yet. But
parts of it are already used, such as making decisions like a
human or remembering emotions and reacting as such.

4)  Self aware — It means that the machine is aware of
its own existence. This does not exist yet. But when it will
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become a reality, the danger that such a machine could
compete or even replace humans would be huge.

The main mechanisms by which Al works include neu-
ral networks by which units are interconnected, like neu-
rons, machine learning, by which the machine may find
hidden insights while doing data analysis without being
programmed for this, deep learning, by using huge neural
networks with many layers of processing units and learn
with its self prior judgements, language processing, com-
puter vision, by which a computer may recognize faces
and other images, graphical processing units, internet of
things, by which an enormous amount of data may be put
together, and advanced algorithms, by which events can
be predicted.

The main sectors into which Al is implied nowadays
include health care, life sciences, manufacturing, retail,
banking, and the public sector.

Of course, for our Journal we are mainly interested to
the use of Al in health care. There are many papers de-
scribing how Al helps clinical medicine. Some authors
even consider that “there is virtually no area in medicine
and care delivery that is not already being touched by
Al"” (6). We selected just a very few examples (6-15).

Artificial intelligence may develop its help by analysing
large data of clinical and laboratory databases, which are
so large that they cannot be checked and interpreted by
humans. Therefore, Al machine may develop useful clini-
cal conclusions, using, for instance, machine learning and
deep learning for this and empowering team work (7-9).

Artificial intelligence machines may interpret images in
all fields of medicine, giving suggestions for diagnosis which

-

is unavailable by normal examination. Diagnosing cancer
and monitoring its progression can benefit the most from
Al (10, 13). Examples in cardiology demonstrate that, in
examining a simple electrocardiogram in sinus rhythm,
complex new data about either the dysfunction of the
heart or risk of dangerous future arrhythmia may be ob-
tained via Al (14, 15).

During epidemics, like the Covid-19 one, Al assisted
the surveillance and, consequently, the real effect of the
very necessary new interventions (11).

Most complex tasks are solved in general health care
administration (6). A chatbot technology develops a query,
usually initiated by a human, and the answer is continued
with a conversation with new queries and new answers.
The process continues until solving the problem which
generated the query (12).

The discussion of checking how Al is used in medicine
today could cover hundreds of days and thousands of pa-
ges.

When checking the title given to this paper, one could
easily go to the famous Milos Forman’s film, One Flew
Over the Cuckoo's Nest, which won five Oscars. Based on
Ken Kesey’s novel published in 1962, the film and the
novel refer to a world in which humans are no more nor-
mal.

We may not even think that the evolution of Al in me-
dicine and human science is an abnormality. But the enor-
mous change of our world produced by Al gives some-
times the feeling that something strange is surrounding us.

Fortunately, | am convinced that this is a “good stran-
ger”. 4

REFERENCES

1. Copeland BJ. Artificial intelligence.
Encyclopedia Britannica Sep 25, 2023. https://
www britannica.com/technology/ 8.
artificial-intelligence.
Accessed 26 September 2023.

2. Google 2002 in Gartner® Magic
Quadrant™ — free on the internet 9.
(Sept 2023).

3. The History of Artificial Intelligence.
Wikipedia - free on the internet (Sept 2023).

4. Alan Turing. Wikipedia — free on the

internet (Sept 2023). doi: 10.1056/CAT.21.0457.
5. Dartmouth Workshop. Wikipedia - freeon  10.
the internet (Sept 2023). and Future State of Al Interpretation of

6. Beam AL, Drazen JM, Kohane IS, et al.

Artificial Intelligence in Medicine.

N Engl | Med 2023; 388:1220-1221.

doi: 10.1056/NEJMe2206291. 11.
7. Haug CJ, Drazen JM. Artificial Intelligence

and Machine Learning in Clinical

Medicine, 2023.

Medical Images.

N Engl | Med 2023;388:1201-1208.

doi: 10.1056/NEJMra2302038. 12.
Rajkomar A, Dean J, Kohane I. Machine
Learning in Medicine.

N Engl ] Med 2019;380:1347-1358.

doi: 10.1056/NEJMra1814259.

Li RC, Smith M, Lu J, Avati A. Using Al to 13.
Empower Collaborative Team Workflows:

Two Implementations for Advance Care

Planning and Care Escalation.

NEJM Catalist 2022;3(4).

Rajpurkar P, Lungren MP. The Current 14.

N Engl ] Med 2023;388:1981-1990.

doi: 10.1056/NEJMra2301725. 15.
Brownstein JS, Rader B, Astley CM,

Tian H. Advances in Artificial Intelligence

for Infectious-Disease Surveillance.

N Engl ] Med 2023;388:1597-607.

+

doi: 10.1056/NEJMra2119215.

Lee P, Bubeck S, Petro J. Benefits, Limits,
and Risks of GPT-4 as an AI Chatbot for
Medicine.

N Engl ] Med 2023;388:1233-1239.

doi: 10.1056/NEJMsr2214184.

Barua I, Wieszczy P, Kudo S, et al.
Real-Time Artificial Intelligence—Based
Optical Diagnosis of Neoplastic Polyps
during Colonoscopy.

NEJM Evidence 2022;1(6).

doi: 10.1056/EVID0a2200003.

Apetrei E. Artificial Intelligence in
Cardiology.

Med Surg ] 2023;127:163-169.

doi: 10.22551/MS]J.2023 02 01.

Attia ZI, Harmon DM, Behr ER,
Friedman PA. Application of artificial
intelligence to the electrocardiogram.
Eur Heart | 2021;42:4717-4730.

doi: 10.1093/eurheartj/ehab649.

388 Muedica | Alournal of Clinical Medicine, Volume 18, No. 3, 2023



