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Abstract— Artificial Intelligence (Al) is changing
healthcare for the better, from diagnostics to precision
medicine and the rationalization of treatment pathways.
They are commonly based on traditional medical
paradigms of generic therapy, manual diagnosis and
subjective judgement, which also include delays,
inefficiencies and human errors. Healthcare delivery
systems enabled by Al / machine learning or deep
learning/ big data analytics have the ability to improve
clinical outcome and patient care as well as simplify
handling healthcare operations. In this editorial
contribution the importance of Al in contemporary
diagnostics is conceptualizes through precision medicine,
genomic analysis as well as surgeries performed with Al
assistance. The capability of Al to evaluate
comprehensive genomic datasets have resulted in
individualized treatment regimens, based on an
individual patients’ genetic profile, medical history and
live health data. Al-assisted laparoscopic surgery leads
to increased accuracy, less healing time and decreased
risks than traditional surgical methods. The paper even
compares Al-based diagnostics systems against
traditional methods proving the higher precision and
efficiency in the detection and prognosis of diseases.
Going forward, Al will provoke revolutionary changes in
fields like precision medicine (personal genome
interpretation for bigger numbers), predictive analytics
and human-friendly Al. That being said, a good
equilibrium is needed between tech innovations and
humane patient-centered care. Conclusion a full review
of the impact of Al on healthcare (challenges and future)
was provided in this paper, which may offer physicians
and policy makers a vision early of its future
transforming capability for medicine. Keywords:
Avrtificial Intelligence, Healthcare, Precision Medicine,
Al in Surgery, Ethical Al, Personalized Treatment, Al in
Diagnostics, Future of Al in Healthcare
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l. INTRODUCTION

As chronic diseases rampant, ageing populations and
healthcare workforce shortages grow in importance
with stand on whether Al is fun or not in medical field
has been maintained [1], [2]. By using power tools Al
enables early disease detection, tailored therapy and
make the highly specialized administrative labour cost
less time and more effectiveness [3], [4] to be freed.
Doctors have always done the task of medical
diagnosis in traditional medicine- they read one other's
x-rays, MRI or pathology slides (although rarer those
are taking how long it takes another person take that
department). Al Radiological Systems interpret images
using deep learning, which has been trained on millions
of *medical images and Find subtle abnormalities
faster more accurately than human Readers CheXNet
16*: Al model implemented by Rajpurkar et al. [11]
has offered +3.3% improvement in accuracy versus
expert radiologists at diagnose pneumonia cases, they
trained a convolutional neural network (CNN) model
on patches of chest X-rays. Esteva et al. [13] used deep
learning models trained for the location of annotations
on histopathologic images of melanoma and found that
their methods correctly predicted the diagnosis in
benign vs malignant skin disease with 95% accuracy;
compared with an experienced dermatologist who
achieved 86.8%.
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. LITERATURE SURVEY

Deep learning is to be applied in the highest-profile
areas of healthcare by many studies [5], [6], [7] even
beyond the diagnosis. As deep learning is moving in to
predictive analytics doctors are now able to identify
dangers of diseases prior symptoms manifestation. Al
models analyse EHRs (e.g. the electronic medical
record analyses both patients DNA and real-time data
from wearable device to predict heart attacks, strokes
and diabetes-related complications [4], [8]; Jiang et al.
[10] documented the validity that Al-based models
allow cardiovascular risk to be detected earlier than
traditional methods so we can quickly step in to prevent
life threatening conditions.

Robots already assist in surgeries and one of largest Al-
assisted robotic platform which many surgeons use is
da Vinci Surgical System, it gets a surgeon to perform
super-precise tasks on your organs; non- invasively
(Needless to say how risky the surgery is) using the
tiniest incisions! [9], [11], [12] reduced surgery time.
Table 2 One class of instruments for Al-assisted
neurosurgical lesion mapping involves mapping
tumors across the expert-designed machine far more
efficaciously and accurately at a higher resolution than
untrained systems.

Facilities management and administrative functions
like cloud appointment scheduling, medical
documentation and patient engagements are being
handled by Al chatbots & virtual assistants to cut down
on burden of hospital staff.

Advanced triage systems for emergency cases then
help to realign the right Al-triage systems [7]
decreasing waiting time of patients in hospitals around
them. They intend to make this technology faster than
ever before available so that by some means, it shall be
available to the world in order accessible to millions.
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Figure 1: Role of Al in treatment
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1. CHALLENGES IN MODERN HEALTHCARE

Al has potential to revolutionize vast areas that have to
be stretched in order for healthcare to gain major
breakthrough while racing up skyscraper ward rise
lengths [1], [2]. Al systems that store large amounts of
patient-level data raises concerns about access without
context, and ethical data use [3]. The 2015, Anthem
cyber breach which compromised 80 million patient
records from healthcare  databases [8,4,5].
Decentralizing data can help restrict hackers access,
and enhance security through blockchain-based
Electronic Health Records (HER) and federated
learning models for implementation which can enhance
security & privacy [6, 7,8,9]. Studies have showed that
dermatology models of Al are biased against darker
skin tones as they were trained primarily on lighter skin
samples [13]. Al model trained in male centric data
might miss heart disease in women [10]. Al is trained
on multitudes so each model should have bias-
detection [11]. Another key hurdle is the complexity of
integrating Al with current healthcare technologies.
Most hospitals around the world do not have the
technology and capabilities to integrate Al-based
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solutions [12]. Although Al diagnostics and treatment
models are resource heavy, require cloud-storage, as
well usually executed by competent health care
professionals when Al applications will be mainstream
[7,14 15]. Addressing this now, governments could
potentially pay for Al training in hospitals on a
government- led implementation path [9,16]. A major
challenge is bringing Al into existing vision of a black
box Al [17]. Finally, Deep learning algorithms make
predictions without theorizing why then [18]. As a
result, the doctors checking an Al diagnoses find it hard
to trust the very decisions that now grow exponentially
in trust. In the clinical trial of 2019, Al Al-Human
cancer un diagnosed but doctors cannot question the
results because this comes from a black-box
methodical algorithmic approach [6] as electronic
notes are complex. Al want to be broadly accepted,
which needs explainable (explain ability is provided by
interpretability)] and interpretable decision rules using
explainable Al [XAIl) models [19]. 5 Finally, the
regulatory and ethical concerns looming 9WW data
Even without Al medical tools requiring government
clearance and standardization [20], [21], but many
countries still lack a comprehensive governance
framework for Al [8, 9]. The unanswered questions
are: “What does Al liability look like if Al
misdiagnoses a patient?” and also “Shoulder ownership
of medical insights generated by Al be owned by
hospitals patient or company” being unresolved [5]. Al
must be deployed safely and ethically within
international regulatory standards [13].

V. FUTURE OF Al IN HEALTHCARE

Al has immense potential to transform healthcare, tho
ugh it faces challenges. These challenges require to be
countered by the works of researchers on bias-free Al
algorithms, explainable models and secure medical
data sharing systems that will enable equitable
deployment of ethics based Al [1], [2]. As Al is
advancing in areas like mental health, drug discovery
and genomics, it leaves the door open for new medical
discoveries [19].

Al inspired mental health chatbots, provide real-time
therapy and emotional assistance that are making
mental healthcare accessible and stigma-free [19]. Al
is revolutionizing drug discovery by accelerating drug
development process and reducing research times [6],
[7]. During COVID-19 outbreak, Al rapidly assessing
viral structures and proposing possible drug targets
within days [14], [18].

Al enhances personalized medicine, by tailoring
treatment specific to each patient based on genetics and
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clinical data. It can also be used to predict which drug
is most likely to work in a patient based on genetic
markers, lifestyle data and clinical history which will
reduce unnecessary trial and error prescriptions [15].
This will cause an increase in cancer treatments that use
personalized chemotherapy regimens derived from
DNA for improving care [3], [16].

Al is transforming healthcare by making medical
process smarter, faster and more patient- centric.
Future advancements in Al are expected to further
enhancement in healthcare precision, efficiency and
scalability improving global health outcomes [4], [8].

A. PRECISION MEDICINE: TAILORING
TREATMENT

Precision medicine is this generational shift in
healthcare that is refining upon individualized care vs
one drug fits all. Knowing that traditional medicine
settles for generalised treatment protocols which are
bound to fail against individual patient variations, from
genetics to lifestyle or environment [6], [7]. On the
other hand, precision medicine employs Al/big data
analytics to create customized treatment strategies
tailored to a particular patient's genes, biometrics and
life history [15], [16]. In the age of machine learning
— [3], [17] artificial intelligence (Al) and genomic
sequencing, precision medicine is becoming the
backbone of current healthcare. Al also allows doctors
to analyse the real time complex biological data leading
to a possibility of predicting an individual response to
certain drugs or therapies, which would result in better
treatment efficacy with few side effects [18], [19].

B. DEFINITION AND IMPORTANCE OF PRECISION
MEDICINE

Personalised medicine (or Precision medicine) is
defined as a model of healthcare that provides
treatments for patients based on individual genetics,
lifestyle and environment [6], [7]. While other
treatment methods do not specify which response is
best suited for each one [15], [16], as opposed to
traditional ~ therapy that uniformly  employs
interventions the same across the board in precision
medicine [3, 18]. Precision medicine, unlike the
conventional treatment approach that treats all patients
with a certain condition in the same way and does not
consider genetic variations and environmental
influence [4], [9] and lifestyle factors.

It improves the effectiveness of treatment, lowers risk
of adverse drug reactions and unnecessary treatments
by prescribing medications and therapies more likely to
benefit a specific patient and works as a personalized
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approach than one-size-fits-all doctrine [10], [12].
Precision medicine can also identify gene variations,
identifying disease risk factors for early detection and
prevention of diseases [2], [16]. Precision medicine
represents an essential pillar in personalized treatment
plans to improve outcomes and cost-effectiveness of
care, specifically for chronic diseases like cancer (types
1, 2), cardiovascular diseases) and diabetes [17]. The
incorporation of Al in precision medicine helps
sequence genomic data faster, interpret data easily and
enable the discovery of therapeutics at target level, thus
serving as a key pillar of this new era of healthcare
systems [19]. As precision medicine offers a powerful
opportunity to improve both individual health, as well
as the bigger picture public health strategies [5], [8], it
is a transformational advance in the quest for better,
patient- centred care.

C. Al IN GENOMIC ANALYSIS

There are huge impacts of Al in genomic analysis; it
has increased DNA sequencing accuracy, then sped
things up and settled higher accuracy perform disease
prediction, gene-editing. The traditional ways are time-
consuming and labour-intensive causes a lot of errors.
Al systems e.g. Deep Variant from Google can identify
much more accurate genetic variants than standard
bioinformatics approaches by mining billions of base
pairs per minute (Poplin et al., 2018).

Al beyond sequencing: Al can understand disease
susceptibility from polygenic risk score that gives an
idea about the probability of acquiring cancer,
Alzheimer's & cardiovascular diseases [Khera 2018]
these empowerments allow early intervention and
personalised treatments that increase patient outcomes.
Case Study: 3D protein structures AlphaFold
(DeepMind) speeds drug discovery and gene research
AlphaFold breaks ground in genomic medicine
enabling personalized precision treatments for an
individual (Jumper et al., 2021).

D. APERSONALIZED TREATMENT PLANS

Al is reinventing medicine on personalized treatment
plans enabled by the automation from past theorises to
data driven, individualized care from General
prescriptions. Well-established methods

generally do not incorporate genetic variations,
lifestyle and environmental differences, which can
result in inconsistent results [6, 7]. Al solves it by
process genomic data, medical history and live health
data to develop the best treatment strategies on an
individual foundation [15], [16].
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Natural language processing (NLP) and deep learning
in Al models such as IBM Watson for Oncology lead
to big bang of clinical datasets for evidence-based
treatment recommendations on cancers and reduce the
side effects of using chemotherapy [13]. Regretfully,
Tempus and GNS Healthcare provide real-time patient
tracking which aids to adjust treatment in near real time
culminating to improved therapeutic results [3], [17]
also like Al in chronic disease management for
diabetics optimizing insulin dose based on continuous
glucose monitoring to lower complications and
hospital admissions [12].

Using Al, in chronic disease care such as directing
insulin doses for diabetic patients correct thru
continuous glucose monitoring and thereby also reduce
complications and need for hospitalization (as reported
in [12]. With precision healthcare placed on a more
utilitarian basis (as exemplified by the practices
proposed by [8] and [18]).

E. Al INPATIENT DIAGNOSIS

Al has revolutionized the disease diagnosis process
work flow faster, accurate and very efficient. Human
expertise is required for traditional diagnostic methods
that are subject to fatigue and variability [6], [7].
Instead, Al imaged systems leverage deep learning
models to read X-rays, MRIs and CT scans in mere
seconds making for quick and accurate diagnoses,
especially in emergency situations such as stroke
detection [10], [12] like for example with IDx-DR
detects diabetic retinopathy ensuring prompt
intervention to avoid blindness [17].Lines them to
increase diagnostic accuracy through Al often far
superior than radiologist in tumour detection lung
cancer [13], [14]. A good example is CheXNet, Al
model that identifies pneumonia on chest X-rays better
than radiologists [11]. Autonomously similarly IDx-
DR detects diabetic retinopathy thus the watchful eye
for blindness prevention [17].

Al Real-Time Diagnosis Will be the Norm with Each
crement, Reducing Error, Promoting Early Disease
Detection and Integrate with health monitoring &
predictive analytics (wearables) [8], [18]

Spine surgery has been significantly changed with the
use of robotic-assisted systems for greater precision,
speed and uracy due to Al [4][5]. Traditional surgical
procedures are based on the surgeon’s skill and
experience, which may be affected by fatigue or human
error [ 10]. Al driven robotic systems, such as da Vinci
Surgical System, enable more precise work with
minimum tissue trauma and reduced blood loss. By
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decreasing the physical strain on the surgeons leading
to faster recovery times [9], [12] [14].

Robotic arms give higher level of precision than what
the hand can do, while Al analyses real-time vital signs
andimaging data to give surgeons feedback in less than
a second. This real-time decision support is particularly
useful in neurosurgery, cardiovascular surgery and
orthopedics procedures [15], [16].

Case Study: 50% of a Mazor Robotics Al Guided Spine
Surgery System Decreases Surgical Errors, Enhances
Spinal Alignment and Patient Recovery [9]. Already at
moderate scale Al driven robotic surgeries are
mainstream for prostatectomy, hysterectomy and
bariatric surgeries and provide improved success rates
as indicated with faster recovery times [12], [17].

F. COMPARISON BETWEEN TRADITIONAL
METHODS AND Al-SUPPORTED APPROACHES

Traditional methods rely on manual analysis and expert
judgement which can cause error in diagnosis while Al
supported methods can produce more accurate results.

Feature Traditional Al-Supported Precision
Medicine Medicine

Diagnosis Hoursto days | Seconds to minutes

Speed

Accuracy 70-80% 95-99% (with deep

learning)

Personalization | Generalized Customized per patient

Treatment Trial-and-error | Data-driven Al
Approach recommendations
Cost Efficiency | Expensive, Reduces unnecessary
inefficient treatments
Table 2: Comparison of traditional methods and Al supported
approaches
V. RESULTS

Al- supperted precision medicine outperforms
medicine across all dimensions, especially in accuracy;,
personalization, and cost efficiency.

Comparison and PP Medicine

Performance Scale (1-10 or %)
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VI. CHALLENGE AND ETHICAL
CONSIDERATION

Acrtificial Intelligence (Al) has made significant
advancements in healthcare, by accepting widespread
challenges and ethical considerations [20], [21]. The
primary challenges include bias of Al algorithms, data
privacy and security, the need for transparency &
interpretability, as well as building a strong ethical
framework [22].

A. BIAS AND FAIRNESS IN Al
ALGORITHMS

Historical medical data play a crucial role in shaping
Al models used in various healthcare applications.
These include biases from demographics that are
under- represented or biased datasets that account for
the structural inequity within healthcare systems [23].
For instance, as in the case of Al models that were
trained predominantly on Western populations and
cannot be translated into diverse ethnic groups e.g.
[24]. Similarly, some Al algorithms have demonstrated
slower diagnosis of cardiovascular diseases in female
patient due to historical medical studies upgrading on
male patients [25]. Dealing with these biases needs
representative and diverse datasets, stringent bias
detection workflows, as well monitoring of automated-
influencing-decision-making [26].

B. DATA PRIVACY AND SECURITY

Al Real-Time Diagnosis Will be the Norm with Each
Increment, Reducing Error, Promoting Early Disease
Detection and Integrate with health monitoring &
predictive analytics (wearables) [8], [18].Spine surgery
has been significantly changed with the use of robotic-
assisted systems for greater precision, speed and
accuracy due to Al [4][5]. Traditional surgical
procedures are based on the surgeon’s skill and
experience, which may be affected by fatigue or human
error [ 10]. Al driven robotic systems, such as da Vinci
Surgical System, enable more precise work with
minimum tissue trauma and reduced blood loss. By
decreasing the physical strain on the surgeons leading
to faster recovery times [9], [12] [14].

C. TRANSPARENCY AND
INTERPRETABILITY
Most Al models, especially deep learning [25], [26] are
black boxes—so it is hard for healthcare professionals
to figure out how they arrived at their decision.
Transparency concerns due to the manipulation of Al
in producing diagnoses and treatment
recommendations [37]. Explainable Al (XAIl) —an

G-CARED 2025 | DOI: 10.63169/GCARED2025.p4 | Page 36

G-CARED 2025 - First Global Conference on Al Research and Emerging Developments

upcoming data mining method focused on describing
the reasoning of decisions behind models that are
understandable to humans [38]. If we want Al to
become widely adopted in healthcare, it needs to be
able give physician’s insight into how and why a
diagnosis or treatment algorithm was suggested, in
addition physicians lack transparency they cannot trust
the output of Al algorithms [39].

Attention-based neural networks and model-agnostic
interpretation methods such as SHAP [7], [8], [35] or
LIME [9] were also investigated by some researchers
to solve the interpretability issue in Al with clinical
decision support [40].

D. ETHICAL FRAMEWORKS FOR Al IN
HEALTHCARE

While the medical profession is already seeing more
and more Al in the decision making process, ethical
considerations should not fall by the wayside. There are
crucial ethical guidelines that must be based in
absolutes when it comes to issues like informed
consent, accountability and the capacity for Al to
render human judgment obsolete in serious healthcare
situations. What if an Al system makes a mistake and
the patient gets misdiagnosed? Executing Ethical
Frameworks that is paramount to the interest of patient,
fairness and human-Al collaboration has to be centre-
piece for building Al. Only with the collaboration
between policymakers, healthcare providers and Al
developers can clear ethical conventions and regulatory
policies for responsible Al in healthcare be established
globally.

VII. FUTURE DIRECTIONS AND CONCLUSION

The future of Al in healthcare is exciting, with
precision medicine, predictive analytics and intelligent
automation on the cusp of transforming medical care
[23]. But striking that innovation and ethical balance is
key to really unlocking the value of Al. Al-Driven
Drug Discovery [50], Real Time Al Diagnostics [51],
Mental Health Als [19], Improvements to Robotic
Surgery [19], Al- Generated Personal Life Care [19],
all pointing toward a more responsive, efficient and
personalized healthcare ecosystem. As these
technologies develop with time, they will provide a
sustainable,ethical, and human-centered adoption in
medicine.
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