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Since the 1950s, scientists have been striving to program computers to
mimic human thinking and reasoning. In 1956, John McCarthy coined the
term “Artificial Intelligence” (Al) with the goal of creating machines that
could use language, solve complex problems, and even improve themselves
[1]. Furthermore, they envisioned a future where computers could emulate
doctors' diagnostic abilities, leading to the concept of “doctors in a box”,
though achieving thishastaken far longer than predicted, nearly half acentury.

There has been a surge in Al developments with the introduction of
ChatGPT (Chat Generetive Pre-trained Transformer) in 2022[2], with 200 million
using it within the first two months. Al isnow aiding cliniciansin taskslike
radiological diagnosis, surgical assistance, and treatment prediction. Health
experts predict that Al driven applications will reshape the landscape of
medicine[3].

This article will explain the basic terms and concepts used in Artificial
Intelligence in Medicine (AIM) and how AIM is currently used in medical
practice. Furthermore, it will discussthelimitationsand ethical issuesof using
AIM.

In 1950, Alan Turing, the father of computer science, proposed atest to
ascertain whether a computer can exhibit intelligent behaviour similar to a
human. A human evaluator is placed in a room separated from a human
responder in the second room and a computer responder in the third room.
The answersto evaluator’s questions sent astext are answered in text format
by both responders. If the evaluator cannot distinguish between the answers
sent by the computer and human responder, the machine is said to have
passed the test [4].

Emotional Intelligence (EI) is how humans recognize, understand and
manage our own emotions and recognize the emotions of others[5]. Although
intelligent machines do not have emations of their own, they are capable of
simulating emotions when conversing with a human.

Artificial Intelligence (Al) is abranch of computer science focused on
creating intelligent machines capable of performing tasks that usually need
human intelligence that includes understanding natural language, recognizing
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images, making predictions, and engaging in decision-
making processes. Artificia IntelligenceinMedicine (AlIM)
usesAl technologiesto analyze and interpret medical data,
facilitate disease diagnosis, devel op treatment plans, and
predict patient outcomes[6]

The American Medical Association uses the term
‘ Augmented Intelligence’ to explain Al’srolein medical
practice[7]. Theclinician should beawaysin charge, and
Al should play an assisting role to the physician.

There are frequently used termsin Al, which is best
explained by the Venn diagram bel ow.

Artificial
Intelligence

Machine
Learning

' Newral Nots

Laariag:

Figure 1. Frequently used terms in Al.

Machine Learning (ML) is branch of Artificial
Intelligence that use data and a precise set of commands
acomputer must follow (algorithms) to imitate how humans
learn, gradually improvingitsaccuracy. Itishighly unlikely
that a consultant will teach each and every disease to a
trainee. The consultant will give a collection of case
studies and request to study how they were diagnosed
and treated. We provide computers with large amounts of
data (similar to the case studies) and let the computers
analyze it using data analysis algorithms built into them.
The computersfind patterns of dataand identify different
diseases. When we provide data of a new patient, the
computer will identify the disease by pattern matching.

Neural Networks (NN) isatype of amachinelearning
model inspired by the structure and functioning of the
human brain. A NN can betrained to analyze chest X-rays
by showing alarge number of chest X-raysthat arelabeled.
Similarly, CT, MRI scanscan be analyzed. However, each
type of MRI scan, brain or lung, etc., must be trained
independently requiring more than hundred thousands
of training data scans.
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Deep Learning isasubset of Machine Learning that
utilizes multiple layers of neural networks that can learn
complex patterns.

Large Language Models (LLM) are Al applications
that can understand and use human language. Imagine a
huge filing cabinet containing an enormous number of
documents such as books, articles and even computer
code. In addition, this cabinet knows how to use the data
for different purposes and can generate new documents.
LLM can becompared to ahighly advanced filing cabinet
having an ‘ Autocomplete’ function. It can takeapart of a
sentence you start and complete it in a way that makes
sense. It can even write a story with afew keywords you
provide. The most popular LLM known worldwide is
ChatGPT [2]. Al hastwo main categories, Strong Al and
Narrow Al (Weak Al) that depends on the capability of
the Al system [8]. Strong Al, aso known as artificia
general intelligence (AGI), refers to Al systems that
possess human-like intelligence with capabilities of
learning like ahuman, solve new problemsand to adapt to
different situations. Narrow Al, refers to Al systems
designed to perform specific task within alimited scope.
Al programsthat analyse medical images such as X-rays,
CT or MRI fall into thiscategory. A narrow Al system that
istrained to detect lung abnormalities cannot be used to
detect abnormalities of the brain.

Al in Mammography isan example of narrow Al. A
systematic review of standalone performances of Al of
digital mammography and digital breast tomosynthesis
(DBT) included 497 091 women. Standalone Al for
screening digital mammography performed aswell as or
better than radiologists[9]

Other such examplesare Al applicationsdesigned to
analyze ECGs, haemoglobin levels detecting anaemia,
diagnosing diabetes, pre-diabetes and hyperthyroidism
inaddition to the normal ECG findings[10].

Al is used in drug development. Al helped in
identifying the genomic sequencing of the SARS-CoV-2
virus and rapid discovery of new variants significantly
reducing the time to find effective medications and
vaccines[11]. Machinelearning isexpanding itsfootprint
from general surgery to neurosurgery. I1t’s mind-boggling
how robotics, neuro-navigation, machinevision and image
fusion technologies assist in minimally invasive surgery
to remove lesions in the brain [12]. Al technologies are
used to compute single-patient predictions in stroke
outcome in the acute, subacute and chronic stage using
demographic, clinical, electrophysiological and imaging
data[13].

ChatGPT is a LLM, that can have a conversation
with ahuman. It can answer questions from science, arts,
and humanities and in addition, assists tasks such as
writing essaysand even writing computer code. However,
ChatGPT is not specifically designed to be used in
healthcare.

Ceylon Medical Journal



Leadingarticle

Examples of Narrow Al applications similar to
ChatGPT are Google Gemini https://gemini.google.com,
Microsoft Bing Ai https://www.bing.com/chat?form
=CONVRD. Thereare LLM Al applications specifically
designed for usein healthcare such asMed-PaL M https:/
/sites.research.google/med-palm/ .

AlIM isarelatively new areain medicinethat israpidly
developing. It will be difficult to explain how exactly a
deep neural network using millions of learned parameters
works and produces the resulting output — a ‘ blackbox’
element in Al. It will take time for doctors to trust Al
applications for diagnosis and treatment [14]. AIM
application that use LLM have to be informed about
‘Hallucinations' [15], which refers to instances that the
model generates information or facts that are inaccurate
and fabricated. Themgjority of new applicationsinAl are
developed by private institutions that have commercial/
financial interests. This may need special consideration
when these Al applications are used by doctors in both
the public and private sectors[16].

Data shift isthe mismatch between the data set with
which anAl system was devel oped and the dataon which
it is being deployed. In Sri Lanka there is a paucity of
large patient data sets in electronic format to develop Al
applications. The patients will have to be informed that
the Al applications used by clinicians are based on non-
Sri Lankan data.

When anew drug is released, it has the approval of
an agency such as the Food and Drugs Agency (FDA)
USA. Although FDA has aregulatory framework for Al
applications, ‘ SoftwareasaMedical Device' [17] thereis
no legal obligation to obtain approval for Al applications.

There are reports that Al applications discriminate
against women, minorities, other cultures, or ideologies.
[14]. A Facial Recognition System was found to be more
accurateinidentifying individualswith lighter skin colour.

At present the clinician who uses an application or
technology is liable for conseguences, unless there is a
technol ogical malfunction. However, it will bedifficult to
pinpoint the cause of the error when using an Al
application and theliability will be mainly onthe user.

Eric Topol, acardiologist, geneticist and expertin Al
in hisbook, ‘ Deep Medicine' [18] states, ‘ What iswrong
in healthcare today is that it is missing care. As doctors,
we don't get to really care for patients enough. And
patients don't feel they are cared for. The greatest
opportunity offered by Al is not reducing errors or even
curing cancer: it isthe opportunity to restore the precious
and time-honored connection and trust-the human touch-
between patients and doctors. What Al will doisto look
at all of patient data and present to the doctor a summary
so that the doctor and patient has more time together
enabling far deeper communication and compassion’.
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