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Abstract
Arti icial Intelligence (AI) is revolutionizing healthcare by enhancing patient outcomes, reducing costs, and increasing the ef iciency of medical 

professionals. This mini-review explores the diverse applications of AI in healthcare, including disease diagnosis, personalized treatment plans, and 
patient survival rate predictions. AI technologies such as Machine Learning (ML), deep learning, Natural Language Processing (NLP), and Robotic Process 
Automation (RPA) are becoming integral to modern healthcare practices. These technologies enable early disease detection, particularly in cases like 
cancer, by analyzing medical images and patient data, leading to more effective and personalized treatment strategies. Additionally, AI can predict patient 
outcomes by analyzing large datasets from electronic health records, providing valuable insights that can inform clinical decisions. However, the integration 
of AI in healthcare also presents signi icant ethical challenges. Issues such as data privacy, algorithmic bias, lack of transparency, and the potential for 
increased health inequalities need to be addressed. The World Health Organization (WHO) has provided guidelines emphasizing the ethical use of AI, 
highlighting the importance of designing AI systems that respect human rights and promote equity. As AI continues to advance, it is crucial to ensure its 
responsible and transparent use to maximize bene its and minimize risks. This review underscores the transformative potential of AI in healthcare while 
calling for vigilant ethical considerations to ensure that AI technologies are implemented in a manner that enhances patient care and upholds ethical 
standards.
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Mini Review

Introduction 

Arti icial Intelligence (AI) is being used in healthcare to 
improve patient outcomes, reduce costs, and enhance the 
ef iciency of medical professionals. AI can be used for a variety 
of tasks such as diagnosing diseases, creating personalized 
treatment plans, and predicting patient survival rates. Some of 
the most common forms of AI used within health care include 
Machine Learning (ML), deep learning, Neural Language 
Processing (NLP), and Robotic Process Automation (RPA) 
[1,2]. 

AI has the potential to revolutionize healthcare by providing 
new ways to diagnose, treat, and prevent diseases. For 
example, it can help doctors identify early signs of diseases 
such as cancer by analyzing medical images. Also helps doctors 
create personalized treatment plans for patients based on 
their medical history and other factors [1]. Additionally, AI can 
help predict patient survival rates by analyzing large amounts 
of data from electronic health records. It is important to note 
that the use of AI in healthcare also raises ethical concerns. 
The World Health Organization (WHO) has issued guidelines 
for the ethical use of AI in healthcare. These guidelines 

emphasize the importance of ensuring that AI is designed and 
used in a way that respects human rights and promotes equity 
[3,4]. AI has the potential to transform healthcare by improving 
patient outcomes, reducing costs, and enhancing the ef iciency 
of medical professionals. However, it is important to ensure 
that AI is used ethically and responsibly to maximize its 
bene its while minimizing its risks [1]. Arti icial intelligence 
in health care is a term used to describe the use of machine-
learning algorithms and software, to copy human cognition 
in the analysis, presentation, and understanding of complex 
medical and health care data, or to exceed human capabilities 
by providing new ways to diagnose, treat, or prevent disease 
[2].

Discussion

AI has many applications and bene its in health care, such 
as enhancing clinical decision-making, improving patient 
outcomes, reducing costs, increasing ef iciency, and enhancing 
the ef iciency of medical professionals. Some of the common 
types of AI used in health care are machine learning, deep 
learning, natural language processing, and robotic process 
automation [1].
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AI is expected to grow signi icantly in health care in the 
next decade, as more data becomes available, and more 
algorithms are developed. However, there are also some 
challenges and ethical issues related to AI in health care, 
such as data privacy, algorithmic bias, human oversight, and 
social impact. Therefore, it is important to ensure that AI is 
used responsibly and transparently in health care, to improve 
human health and well-being [5].

Today, AI is transforming healthcare, inance, and 
transportation, among other ields, and its impact is only set 
to grow. In academia, AI has been used to develop intelligent 
tutoring systems, which are computer programs that can 
adapt to the needs of individual students [5]. These systems 
have improved student learning outcomes in various subjects, 
including math and science. In research, AI has been used to 
analyze large datasets and identify patterns that would be 
dif icult for humans to detect; this has led to breakthroughs 
in ields such as genomics and drug discovery [6]. AI has been 
used in healthcare settings to develop diagnostic tools and 
personalized treatment plans. As AI continues to evolve, it is 
crucial to ensure that it is developed responsibly and for the 
bene it of all [6].

AI is becoming an increasingly important tool in healthcare, 
with many organizations recognizing its potential to improve 
patient outcomes and enhance the ef iciency of medical 
professionals.

According to a report by Statista, the use of (AI) in 
healthcare is on the rise. In 2021, 41% of healthcare leaders 
in the United States reported that their AI use was at a fully 
functional level, while another 26% said their AI system was 
moderately functional. The report also states that the global 
market size of AI in healthcare is expected to reach $45.2 
billion by 2030. Another survey conducted by Optum found 
that 83% of healthcare organizations have implemented an AI 
strategy, while another 15% are planning to develop one [7].

But using Arti icial Intelligence (AI) in healthcare faces 
some challenges for example, who is responsible if an AI makes 
an incorrect diagnosis? Who owns the data generated by the 
AI? These are complex issues that need to be addressed to 
ensure that AI is used ethically and responsibly in healthcare 
[8]. It is important to note that these risks do not necessarily 
outweigh the bene its of using AI in healthcare. We will 
summarize Some of these issues about risks and pose some 
ethical issues that need to be considered and addressed by 
developers, regulators, clinicians, and patients [8,9].

− Errors and patient harm and data quality issues: 
AI requires large and diverse datasets to train and 
validate their performance. However, medical imaging 
data is often limited, noisy, imbalanced, or biased, 
which can affect the accuracy and generalizability of 

the models. Data quality issues can also arise from 
different imaging modalities, protocols, and standards 
across different institutions and regions [9]. Also, can 
sometimes be wrong, leading to patient injury or other 
healthcare problems. For example, if an AI model and 
system incorrectly diagnoses a patient with a disease, 
the patient may receive unnecessary treatment or miss 
out on necessary treatment [10].

− Risk of bias and increased health inequalities: AI 
can be biased if they are trained on data that is not 
representative of the population as a whole [11]. This 
can lead to health inequalities if certain groups are 
underrepresented in the data used to train the system. 
It can re lect or amplify the biases and prejudices that 
exist in the data they are trained on or in the algorithms 
they use [9]. This can lead to inaccurate, unfair, or 
discriminatory outcomes for certain groups of patients, 
such as those from different races, ethnicities, genders, 
or socioeconomic backgrounds. Therefore, bias and 
fairness issues are important to ensure the quality, 
validity, and equity of AI and to avoid harming or 
excluding patients [8].

− Lack of transparency and trust: AI models and 
systems can be complex, opaque, or unpredictable in 
their decision-making processes or outcomes [12]. 
This can make it dif icult for clinicians and patients 
to understand how or why an AI reached a certain 
diagnosis, recommendation, or prediction. Therefore, 
transparency and the ability to explain issues are 
essential to ensure the accountability, reliability, and 
trustworthiness of AI and to enable informed consent 
and shared decision-making by clinicians and patients 
[13]. AI can be dif icult to understand, making it hard for 
patients and medical professionals to trust them. This 
lack of transparency can also make it dif icult to identify 
errors or biases in the system [9]. 

− Vulnerability to hacking and data privacy and 
security: healthcare data contains sensitive and 
personal information about patients, such as their 
identity, health status, and medical history. Therefore, 
data security issues are crucial to protect the privacy 
and con identiality of patients and prevent data 
breaches or misuse [14]. Data security issues can 
also involve ethical and legal aspects, such as data 
ownership, consent, and sharing [8]. AI relies on large 
amounts of data, which can be vulnerable to hacking 
and data privacy breaches. This can lead to sensitive 
patient information being exposed or stolen. AI often 
relies on large amounts of personal and sensitive data 
from patients, such as their medical records, genetic 
information, or biometric data [14]. This data can be 
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vulnerable to hacking, misuse, or unauthorized access 
by third parties. Therefore, privacy and security issues 
are crucial to protect the con identiality and dignity of 
patients and to ensure their consent and control over 
their data [15].

− Legal and ethical concerns during clinical 
application issues: AI needs to be validated and tested 
in real-world clinical settings before it can be widely 
adopted and integrated into the work low. However, 
clinical application issues can arise from the lack of 
interoperability, standardization, and regulation of 
AI products, as well as the resistance or skepticism 
of clinicians and patients. Clinical application issues 
can also involve ethical and social aspects, such as 
accountability, transparency, explainability, and trust 
[15].

− Human oversight and responsibility: AI can augment 
or replace human roles and functions in health care, 
such as diagnosis, treatment, or care delivery [16]. 
This can raise questions about the appropriate level 
of human involvement, supervision, or intervention 
in the use of AI [12]. It can also raise questions about 
the allocation of responsibility, liability, or blame when 
something goes wrong with an AI. Therefore, human 
oversight and responsibility issues are vital to ensure 
the safety, quality, and ethics of health care and to 
respect the autonomy, dignity, and rights of clinicians 
and patients [17].

Conclusion

The integration of Arti icial Intelligence (AI) into healthcare 
holds immense promise for transforming patient outcomes, 
reducing costs, and enhancing the ef iciency of medical 
professionals. The applications of AI, ranging from early 
disease diagnosis to personalized treatment plans, showcase its 
potential to revolutionize the healthcare landscape. However, 
as we navigate this transformative journey, it is crucial to 
remain vigilant and address the ethical considerations and 
challenges associated with AI implementation.

The ethical use of AI in healthcare, as emphasized by the 
World Health Organization’s guidelines, demands a careful 
balance between innovation and responsible practices. 
The identi ied challenges, including potential errors, bias, 
transparency issues, and data privacy concerns, underscore 
the need for continuous scrutiny and adaptation in the 
deployment of AI technologies.

As AI in healthcare continues to evolve, stakeholders—
developers, regulators, clinicians, and patients—must 
collaboratively address these challenges. Transparency, 
accountability, and a commitment to human oversight are 
vital components of a responsible AI ecosystem. By doing 

so, we can harness the full potential of AI in healthcare while 
mitigating risks and ensuring the utmost care for patient well-
being and privacy.

In this dynamic landscape, the journey towards a 
technologically advanced and ethically sound healthcare 
system requires ongoing dialogue, collaboration, and a 
commitment to re ining AI applications. As we strive for 
innovation, let ethical considerations and responsible 
practices guide the path forward, ensuring that the bene its 
of AI in healthcare are realized while safeguarding the well-
being and rights of every individual.
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