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Introduction

Artificial Intelligence (Al) conquers medicine, opening the presented possibilities in the field of medicine to
enhance diagnostics, treatment, and patient care'?. Whether it is the machine learning algorithms that can
spot the symptoms of some diseases faster than a doctor or robot-assisted surgeries that increase precision,
Al'is quickly transforming the healthcare sector. Due to the development of such technology, its applications
evolve, being offered as predictive algorithms in public health to as personalized medicine centered on

individual organisms and their genetic makeup.

Despite these developments, there are also attachments put on the same (mainly on the ethical aspects,
security and privacy of the data used and regulation amongst others) that must be taken seriously in order
that safe and fair use is obtained®*. This paper discusses the recent trends in bringing Al-related medicine,
the related challenges and the prospects of becoming part of regular medical practice.
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Diagnostics with Al: Quick,
Smart and more Precise

One of the sectors which Al is making an impact on
the medical field is diagnostics. However, machine
learning models and most specifically deep
learning algorithms have proven their effectiveness
in interpreting medical imaging with high levels of
accuracy sometimes surpassing that of human
experts in aspects of performance and speed.

e Radiology and Imaging: Using artificial
intelligence-driven technologies, it is possible to
analyze X-rays, MRIs, and CT scans to diagnose
such anomalies as tumors, fractures, or
neurological disorders®. To give a few examples,
Google Deep Mind pioneered an Al-based
system capable of diagnosing more than 50 eye
diseases with 94 percent accuracy with the help
of retinal photos, and the algorithm developed
by Stanford researchers is better than
radiologists at diagnosing pneumonia with
multiple X-rays of the chest.

e Pathology: Al is helping pathologists to
discover biopsies that contain cancerous issues,
shortening turnaround times and decreasing
mistaken diagnoses. New companies such as
PathAl are using Al to advance prognosis and
detection of cancer®.

e Early Prediction of Disease: Electronic health
records (EHRs) are analyzed by Al models to
forecast presentations of diseases (such as
diabetes, heart failure, and sepsis) earlier than
symptoms  appear to prevent care’.
Nevertheless, these positive aspects do not
exhaust the list of challenges, including
providing a wide variety of training datasets to
avoid algorithmic bias and improving the
seamless inclusion of Al tools in clinical
workflow.

Personalized Medicine: Al in
Optimally Customized Therapies

Al is also facilitating a transition towards precision
medicine, in which medical treatments are tailored
according to genetic, environmental as well as
lifestyle determinants of a patient.
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e Genomic Analysis: Al speeds up the process of
genetic data analysis, allowing one to detect a
disease-associated mutation and offer specific
care®. The Tempus and 23andMe companies will
offer individualized cancer care with the aid of
Al, which performs genome profiling®.

e Drug Response: With machine learning
models, patients are predicted in the effects of
certain drugs reducing the negative effects and
maximizing the therapeutic advantages.

¢ Integration of Wearable Technology:
Wearable devices (e.g. Apple Watch, Fitbit) with
Al monitor vital signs and provide users and
physicians with real-time warnings should some
inconsistency be detected, like atrial fibrillation™
or sleep apnea. Although personalized
medicine is very promising, issues concerning
information security and digital divide where
the rich and healthy receive high levels of
advanced Al-based treatment must be resolved.

Al in Drug Discovery and
Development

The conventional drug development activity is
expensive and lengthy, in fact, it may take more
than ten years and billions of dollars to complete.
Artificial intelligence is making this process
simplified by:

¢ Identifying Drug Candidates: Al programs
interrogate huge biological databases to find
out what compounds would be potentially
effective at fighting diseases. As an example, the
AlphaFold, developed by DeepMind, has
transformed how protein structure is predicted,
which helps in designing drugs.

e Faster Clinical Trials: Al provides smart patient
recruitment by looking through trial criteria with
EHR records and distilling delays. It also tracks
participants in the trial in real time enhancing
safety and compliance.

e Re-purposing current Medicines: Al has the
opportunity to discover new therapeutic
indications to the approved drug, such as in the
COVID-19 pandemic where Al recommended
baricitinib (a drug against arthritis) as a possible
therapeutic agent”. Nonetheless, the presence
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of efficiencies notwithstanding, there are
regulatory challenges as well as the imperative
of ample validation that makes it difficult to find
broad Al implementation in pharma.

Robotic Surgery and Al-Assisted
Procedures

Robotic surgery, boosted by Al, is making surgical
precision more accurate, recovery shorter, and the
number of complications lower.

¢ Da Vinci Surgical System: It is one of the most
famous robotic platforms capable of assisting
the surgeons in performing less invasive
procedures with higher dexterity®. Through Al
integration, real-time analytics are available,
which suggests the best surgical routes to take.

e Autonomous Surgery Robots: The new
systems, like those developed by Verb Surgical
(joint venture company consisting of Johnson &
Johnson and Google) are meant to conduct
certain specific tasks under the care of a
surgeon or on their own®. Al after surgery
includes taking care of patients post-operatively
and is able to predict developing issues such as
infections or blood clots in time before patients
can respond which enables early interventions.
There are nevertheless the limitation of
expensive cost and specialized training, which
makes its accessibility questionable as far as
advanced medical technologies in the field of
surgery are concerned.

Al in Mental Health

e Increasing Access to Care: Another focus
where Al advances are being made is with
regard to mental health, particularly, addressing
the global shortage of mental health
professionals.

e Chatbots and Virtual Therapists: Woebot
and Wysa, among other Al-based interventions,
are cognitive behavioral therapy-based (CBT)
and emotion-supportive interventions, which
can scale mental health support™.

o Suicide Risk Predictive analytics: The use of
social media and EHRs along with the analysis
of speech patterns allows Al to locate
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individuals that are at high risk of self-harm in
order to intervene before an actual injury
occurs.

¢ Individualized Treatment Plans: Through
machine learning, the therapy
recommendations are individually tailored to
patient responses and thus yields an improved
outcome in cases of depression and anxiety
related conditions. Nonetheless, the ethical
issues of privacy of the data and the fact that Al
may fail to decipher the emotion of people in a
person encourage the idea that human
supervision will be crucial.

Challenges and Ethical
Considerations

Despite the numerous opportunities that Al offers
in the medical sector, a number of challenges make
its implementation in the industry tough such as
data Security and Privacy*. Al operates on
considerable amounts of sensitive patient data,
which poses a threat to distribution and abuse of
said data. Using high-security encryption and
being compliant with such regulations as GDPR
and HIPAA are essential.

e Algorithmic Bias: In case non-diverse data are
used to train the Al models, they can have
biased outputs, which worsen health care
inequality. It is imperative to have an inclusive
data collection.

e Regulatory and Legal Frameworks:
Governments should come up with rules on Al
validation, responsibility when errors take place,
and how transparent the decision-making
process should be.

e Human-Al Collaboration: Those Al programs
designed to substitute healthcare professionals
would do just the opposite, reinforcing their
work. A balance between automation and
human judgment is essential to trust and
effectiveness.

Conclusion

It is no doubt that Al is changing healthcare
because it offers instruments that can enhance
diagnostics, personalize therapies, accelerate drug
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development, as well as better surgical outcomes.
But transitioning to Al has to be gradual, with
ethics, regulation, and accessibility issues being
considered to assure that all can experience an
equal reward. The next phase of Al in healthcare
relies on partnership among those involved in tech
development, clinicians,  policymaking, and
patients to realize its opportunity in a responsible
manner. Because of the continual development of
Al, it is not only set to prolong human lifespan but
it will transform the very essence of medical care,
making it more accurate, proactive, and patient-
centric. It is early days yet but with smart
management Al can bring unprecedented times
when diseases are predicted before they occur,
treatment personalized to an individual and
healthcare available to all.
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