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Abstract

Based on advances in computer science, artificial intelligence (Al) has quickly become an integral part of
modern healthcare. Questions often arise about how Al can help healthcare professionals in a clinical setting
and in the research, they conduct. This scientific article is devoted to the study of the possibilities of using
artificial intelligence in medicine and healthcare. The work examines various aspects of the use of Al, such as
the diagnosis of diseases, the prognosis of their development, the choice of optimal treatment, the analysis of
medical data and much more. There are many examples of the use of artificial intelligence in medicine, but in
addition to the potential benefits, the article discusses the potential risks and limitations of using this

technology.
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POJIb HCKYCCTBEHHOT' O HHTEJI/TEKTA B
MEJHIIHHE

AHHOTaNUS.

OCHOBBIBasICh Ha JOCTW)KCHHSIX B 00J1aCTH WHPOPMATUKH,
ucKkyccTBeHHbIH — wHTemekt (M)  Opictpo  cran
HEOTHEMIIEMOH YaCThI0 COBPEMEHHOTO 3/PaBOOXPAHCHIS.
YacTo BO3HUKAIOT BOMPOCHI 0 TOM, kKak U MoxkeT momMoub
MEIUIIMHCKUM pabOTHHKAM B KIIMHUYECKHUX yCIOBUSAX U B
HCCIICIOBAHUAX, KOTOPBIC OHU MPOBOJIAT. JTa Hay4Has
CTaThs MOCBSIICHA U3YYCHUIO BO3MOXKHOCTEH
UCIIONIb30BAHMS HCKYCCTBEHHOTO MHTEIUICKTA B MCIUIIMHE
M 3IpaBOOXpaHCHMHM. B  Tpyae paccMaTpHBarOTCS
pa3NUuHBIC acHeKThl ucnojib3oBanus WU, Takue kak
IMATHOCTUKA 3a00JICBaHUM, IPOTHO3 UX Pa3BHUTHUsA, BEIOOD
ONITHMAJIFHOTO JICUCHHS, aHAJN3 MEIUINHCKUAX AaHHBIX U
MHOTOe npyroe. CyImiecTByeT MHOXECTBO IPHMEPOB
MCTIONTE30BaHMS UCKYCCTBEHHOTO HHTEIJUIEKTA B MEAUIIMHE,
HO, TIOMHMO MOTEHIMAJIbHBIX MPEUMYIIECTB, B CTaTbe
00CYXIAlOTCSI TIOTEHIIMANbHBIE DPHUCKH M OTPaHWYCHUS
HCIIONIb30BAHUS ATON TEXHOJIOTHH.

Kniouesvlte  cnoea: — uckyccmeeHmwili  UHMENIEKM,
meouyuna, ouaznocmuxa, Covid-19, ananus, oannvie.

MEJHIOAHAA KACAJIMA HHTE/UVIEKTTHH
POJIY

AHHOTAL M.

Wudopmarnka xaHa nHGOpMATHKA KAATBIHAATH aKBIPKBI
JKETHIIKCHIUKTEPANH apKachlHAA >KacaliMa WHTEIUICKT
(KM) Tte3 apama 3amaHOam calaMaTTBIKTBI CAKTOOHYH
axeIpareic Oexyry Oomym kamgel. KW memummHANBIK
aJnCcTepre KIMHUKAJBIK [IAPTTapa jkKaHa ajap KYpry3reH
M3WIIIe6NIepe KaHJalda jkapaaM Oeper JereH cypoosiop
Kol Ke3jener. by unuMuil Makana )kacaama HHTEJUIEKTTH
MeIMIMHaga JKaHa CajlaMaTTHIKTBI CAaKTOONO KOJJIOHYY
MYMKYHYYJIYKTOPYH HM3WJIJ106T® apHaJIraH. JMIEKTe
KWHu xongoHyyHyH ap KaHJall acleKTWlepu Kapaiart,
MHCQJIBI, O0OpYJap/Abl aHBIKTOO, alapiblH ©HYTYIIYH
60IDKOI100, ONTUMAIIYY JAPBUTOOHY TaH/I00,
MEIWIIMHATIBIK MaajbIMaTTapabl TaJI00 jkaHa Oamkamap.
Kacamma WHTEIUIEKT METWIMHAAA KOJIIAOHYIYI KEITeH
KONTereH Mucammgap 0Oap, OHPOK MOTEHIHAIIYY
apTHIKYBLIBIKTAPIaH THIIKAPH, MaKalaga TEXHOJOTUSHBI
KOJJIOHYYHYH MYMKYH OOJNI'OH TOOOKENAMKTEpH IKaHa
YEeKTOeJIopY TaJIKyyJIaHar.

Aukely  ce30ep: oicacaima UHmMeENIeKm, MeOUYUHda,
ouaenos, Covid-19, ananuzoee, maansimammap.
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Introduction

Artificial Intelligence (Al) has become a transformative force across industries, and its impact
on healthcare is profound. In recent years, Al technologies have revolutionized various aspects of
medical practice, from diagnosis and treatment to personalized care and administrative tasks [12, 13].
This article explores the diverse applications of Al in medicine and the promising future it holds
for improving patient outcomes and healthcare delivery.

1. Diagnosis and Imaging:

One of the most significant contributions of Al in medicine is in medical imaging and
diagnosis. Al algorithms can analyze vast amounts of medical imaging data, such as X-rays, MRIs,
and CT scans, with remarkable accuracy and efficiency. These algorithms can assist radiologists in
detecting abnormalities, identifying patterns, and making diagnoses that are more accurate [1].

For example, Al-powered systems can detect early signs of diseases like cancer, enabling early
intervention and improving patient prognosis.

The National Institute for Health and Care Research (NIHR) supports Al innovation and technology
from concept to NHS adoption and rollout, through prototype development and real world testing in
health and social care settings.

Researchers at The Institute of Cancer Research in London, funded by the NIHR, have created
a prototype test that can predict which drug combinations are likely to work for cancer patients in as
little as 24-48 hours[2].

They use Al to analyze large-scale data from tumour samples and can predict patients’
response to drugs more accurately than current methods.

Analyzing the genetic makeup of tumors can reveal the mutations that encourage growth, and
some of these can be targeted with treatment. This alone is not enough to select drug combinations
and the new test examines molecular changes in the tumour, and how they interact with each other in
response to treatments.

The Al works in two stages, first by predicting how cells are to individual cancer drugs,
looking in particular at three genetic markers, and then predicting how they will respond to
combinations of two drugs.

It can process information quickly, turning around results in just two days, and has the
potential to guide doctors on which treatments are most likely to benefit individual cancer patients.

At the University of Oxford, a tool has been developed, that can rule out COVID-19 infection within
an hour of people arriving at a hospital.

It is far quicker than the 24 hours required for a PCR test, and more reliable than lateral flow
tests. Better yet, it uses only the data that is already collected within a patient’s first hour in hospital.
When people arrive in hospital their body temperature, blood pressure and heart rate are measured
and blood is taken. The Al tool was trained using this information from 115,000 patients along with
their PCR test results to say whether they had COVID-19 or not.
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Its performance was then evaluated by estimating the COVID-19 status of all patients arriving
at two hospitals over a two-week period [3].

Of over 3,300 patients arriving in the emergency department and 1,715 patients who were
admitted, the Al agreed with the PCR test nine out of ten times, and was 98%accurate at ruling out
COVID-19[3].

Dr Jenna Tugwell Allsup is a research radiographer at Betsi Cadwaladr University Health
Board in North Wales, who has long championed research as a way to help patients. Her past work
revealed that giving patients a video clip to watch with information explaining what an MRI scan
involves, what noise to expect, and the importance of staying still. She found that this video was more
effective in reducing patients’ anxiety than providing written information.

Her current research focus is on Al including the MIDI trial, which is investigating whether
an Al tool can identify abnormalities on MRI head scans. The Al tool is being developed and tested
on patient head scans as well as healthy volunteers’ scans to teach it to identify abnormalities more
quickly so that these can be prioritized for assessment by a clinician.

She has also received funding to conduct a study to determine if an Al algorithm can reduce
time to diagnosis of lung, cancer by retrospectively assessing the chest x-rays of known lung cancer
patients.

Jenna has set up a local Al Working Group within Radiology and will be collaborating with
other similar groups to streamline the process of working with Als [4].

2. Develop drug faster

The drug discovery and development process is lengthy, complex, and costly. Al offers
innovative solutions to streamline this process and accelerate the discovery of new drugs. Al
algorithms can analyze biological data, predict the properties of potential drug candidates, and
identify promising drug targets [5].

Additionally, Al-powered platforms can facilitate the repurposing of existing drugs for new
indications, reducing the time and resources required for development. These advancements have the
potential to bring new  treatments to market more quickly and address unmet medical needs.

One pharmaceutical company, Insilco Medicine, which is jointly headquartered in New York City
and Hong Kong, announced last February that it had progressed to phase I clinical trials with an Al-
designed drug candidate.

The molecule targets idiopathic pulmonary fibrosis, a serious disease that leads to untreatable
lung scarring [5].

The drug candidate had completed the discovery and preclinical stages in just 30 months. In
June, the company began phase Il trials, which study how well a candidate works in more detail.

These are noteworthy developments, and they will no doubt drive investment. Although the
technology is still relatively young, the 20 Al-intensive companies in BCG’s 2022 analysis already
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had 158 drug candidates in discovery and preclinical development. That compared with 333 at the
world’s 20 biggest pharma companies as measured by revenue.

However, these claims have come from the companies themselves. Until they can be
independently verified, some caution is in order. The findings need to be published in the peer-
reviewed literature and authenticated by researchers unaffiliated with the companies involved [5].

3. Improve gene editing

Gene editing holds immense potential for treating diseases, improving agriculture, and even
potentially modifying human traits.

However, the complexity of genomes presents a challenge. This is where Artificial Intelligence (Al)
steps in, acting as a powerful companion to unlock the full potential of gene editing. [6]

Al's Role in Supercharging Gene Editing
Al, particularly machine learning (ML), offers several key benefits to gene editing:

Designing Precise Tools: CRISPR, a popular gene editing technigue, relies on guide RNAs
(gRNASs) to target specific locations in the genome. Al can analyze vast datasets to design highly
effective gRNAs with minimal off-target effects, reducing the risk of unintended edits. Tools like
Deep CRISPR and CRISTA leverage this approach [7].

Optimizing Delivery Methods: Delivering the gene-editing machinery (CRISPR-Cas
system) into cells is crucial. Al can analyze data on various delivery vectors, like viruses or
nanoparticles, to predict the most efficient and safe methods for specific cell types [8].

Predicting Outcomes: Gene editing can have unintended consequences. Al algorithms can
analyze genetic data to predict potential off-target edits and their downstream effects. This allows
researchers to refine their approach for better safety [8].

Personalized Medicine: Al can analyze a patient's specific genetic makeup to identify
disease-causing mutations. This allows for the development of personalized gene therapies tailored
to each individual's needs [8].

Faster Discovery: The vast amount of data generated by gene editing experiments can be
overwhelming. Al can analyze this data to identify patterns and trends, accelerating the pace of
discovery and development of new therapies [8].

By combining CRISPR technology with a protein designed with artificial intelligence, it is
possible to awaken individual dormant genes by disabling the chemical “off switches” that silence
them. Researchers from the University Of Washington School Of Medicine in Seattle describe this
finding in the journal Cell Reports. The approach will allow researchers to understand the role
individual genes play in normal cell growth and development, in aging, and in such diseases as cancer,
said Shiri Levy, a postdoctoral fellow in UW Institute for Stem Cell and Regenerative Medicine
(ISCRM) and the lead author of the paper. “The beauty of this approach is we can safely upregulate
specific genes to affect cell activity without permanently changing the genome and cause unintended
mistakes,” Levy said [8].
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Dr. Hannele Ruohola-Baker, professor of biochemistry and associate director of ISCRM led
the project. The Al-designed protein was developed at the UW Medicine Institute for Protein Design
(IPD) under the leadership of David Baker, also a professor of biochemistry and head of the IPD [9].

The new technique controls gene activity without altering the DNA sequence of the genome by
targeting chemical modifications that help package genes in our chromosomes and regulate their
activity. Because these modifications occur not in, but on top of genes, they are called epigenetic,
from the Greek epi “over” or “above” the genes. The chemical modifications that regulate gene
activity are called epigenetic markers [10].

The researchers at NYU Grossman School of Medicine and the University of Toronto who
designed the tool say it promises to accelerate the development of gene therapies on a large scale.
Ilinesses including cystic fibrosis, Tay-Sachs disease, and sickle cell anemia are caused by errors in
the order of DNA letters that encode the operating instructions for every human cell. Scientists can
in some cases correct these mistakes with gene-editing methods that rearrange these letters [11].

Conclusion
Humans reap the benefits of artificially intelligent systems every day.

Al has the potential to help fix many of healthcare's biggest problems but we are still far from
making this a reality. One big problem and barrier from making this a reality is data.

We can invent all the promising technologies and machine learning algorithms but without
sufficient and well-represented data, we cannot realize the full potential of Al in healthcare.

The healthcare industry needs to digitize medical records, it needs to come together to agree on the
standardization of the data infrastructure, it needs to create an ironclad system to protect the
confidentiality and handle consent of data from patients.

It is important that primary care physicians get well versed with the future Al advances and
the new unknown territory the world of medicine is heading toward.

The goal should be to strike a delicate mutually beneficial balance between effective use of
automation and Al and the human strengths and judgment of trained primary care physicians.

This is essential because Al completely replacing humans in the field of medicine is a concern, which
might otherwise hamper the benefits, which can be derived from it.

This article aimed to present various aspects of Al as it pertains to the medical sciences.

The article mainly focuses on past and present day applications in the medical sciences and
showcase companies that currently use artificially intelligent systems in the healthcare industry.

Furthermore, this article conclude by highlighting the critical importance of interdisciplinary
collaboration resulting in the creation of ethical, unbiased artificially intelligent systems.
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