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ABSTRACT 
 

Background: AI is solving crucial concerns such as the shortage of workforce specialists and the increasing prevalence of 
chronic diseases, which is causing a revolution in the delivery of healthcare. AI is revolutionising the delivery of healthcare.  
Aim: The purpose of this comprehensive analysis is to investigate the uses of artificial intelligence in the disciplines of 
diagnostics, treatment, and drug discovery.  
Additionally, this research will analyse the growing regulatory frameworks in important jurisdictions. We synthesise the findings 
from seventy different studies and policy documents (2016-2024) in order to evaluate the therapeutic efficacy of artificial 
intelligence (AI), as well as its economic impact and ethical issues. This is done in order to analyse the field of artificial 
intelligence. Artificial intelligence systems are now capable of matching or surpassing the performance of clinicians in certain 
diagnostic tasks (for example, achieving a 94% accuracy rate in polyp detection), while simultaneously reducing the amount of 
time required for drug development by fifty percent. These findings are based on the discovery that we made through our 
research. However, despite the fact that these issues have been solved, regulatory harmonisation, algorithmic bias mitigation, 
and governance models continue to provide substantial hurdles. With the assistance of international cooperation and flexible 
policymaking, we present a road map for the responsible adoption of artificial intelligence that strikes a balance between 
innovation and patient safety. This road map is intended to be implemented in future research. 
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INTRODUCTION 
 

The global healthcare system is facing unprecedented challenges. 
Demographic and epidemiological changes have caused these 
issues. By 2030, the WHO predicts an 18 million healthcare staff 
shortage worldwide. This gap requires urgent innovative solutions 
(WHO, 2016). While chronic diseases are responsible for 73% of 
global fatalities, their burden is rising. According to 2020 research 
by Howse et al., this strains healthcare systems, especially in 
resource-poor countries. Artificial intelligence (AI) has quickly 
become a disruptive technology that may solve many problems. 
This offers healthcare company great prospects to improve 
treatment delivery, resource allocation, and patient outcomes. 

Clinical decision assistance is one of the most important 
disciplines where artificial intelligence has shown great promise. 
This is especially true for diagnostic efficiency and precision. In 
many medical disciplines, artificial intelligence systems have 
outperformed human doctors. Artificial intelligence-driven 
diagnostic tools can detect complicated illnesses earlier and more 
accurately than humans (Aung et al., 2021). Radiology studies 
corroborate this claim. In gastroenterology, AI-powered endoscopic 
gadgets have shown great promise. (2018) Mori et al. These 
methods have achieved polyp recognition accuracy of up to 94%, 
reducing missed diagnosis and improving early intervention 
outcomes. Additionally, these systems have improved early 
intervention outcomes. 

Outside of diagnostics, artificial intelligence is accelerating 
medication research and distribution, revolutionising therapeutic 
innovation. This is happening in many therapeutic applications. 
Digital twins, AI-powered biological system simulations, have 
revolutionised drug discovery. Chen et al.'s 2020 study found that 
digital twins have cut pharmaceutical development time by 50%. 
Artificial intelligence-connected medicine delivery systems can also 
accurately dispense medication and change dosage in real time. 
Treatment efficacy and patient adherence improve significantly 
(Wang et al., 2021). 

Another growing use of artificial intelligence is improving 
hospital operations. According to Meskó et al (2018), automating  
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routine but essential tasks like clinical documentation, which can 
account for up to 30% of healthcare professionals' workload, 
allows clinicians to spend more time on direct patient care, 
improving healthcare quality and operational productivity. 
Healthcare quality and operational productivity have improved 
significantly. Artificial intelligence technologies simplify labour 
duties, ensuring system sustainability. These technologies speed 
up administrative tasks, making the system more sustainable. 

The adoption of artificial intelligence in healthcare involves 
ethical and regulatory hurdles despite its many benefits. Current 
legal frameworks struggle to accommodate machine learning 
algorithms' adaptability, which makes regulatory monitoring and 
validation difficult. Because these algorithms are constantly 
updated with new data, they present unique issues. Algorithmic 
bias, which could aggravate healthcare disparities, is a major worry 
(Loh et al., 2022). Training datasets that are uneven or not 
representative of the population generate this distortion. It's crucial 
to provide more information about autonomous AI-powered 
decision-making accountability systems. Meskó and Topol (2023) 
state that this is crucial when clinical decisions affect patient 
safety. 

This systematic review analyses the current applications of 
artificial intelligence in healthcare, critically analyses regulatory 
frameworks in various foreign jurisdictions, and proposes 
evidence-based policy recommendations for responsible and 
ethical AI adoption. This assessment aims to build a single 
regulatory framework that balances technology innovation and 
patient safety to enable equitable and sustainable global 
healthcare. To achieve this equilibrium is this evaluation's ultimate 
purpose. 
 
METHODOLOGY 
 

PRISMA guided our complete systematic review. Official regulatory 
papers issued between 2016 and 2024 were also evaluated. The 
review focusses on peer-reviewed scientific literature. A 
comprehensive and stringent search approach was used across 
many data sources to cover pertinent materials thoroughly and 
variedly. 

This review relied heavily on Google Scholar, IEEE Xplore, 
and PubMed by the University of Michigan. The greatest option 
was these databases because of their extensive archives of 
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healthcare, engineering, and transdisciplinary studies relating to AI 
applications. The regulatory material was also obtained directly 
from government agencies like the FDA, EU regulatory bodies, and 
NHS. Find some of these sources below. Industry articles from 
prominent AI healthcare organisations provided complementary 
insights. These articles gave a realistic picture of implementation 
results and market trends. Members of the industrial community 
contributed these reports. 

The systematic review used clear and succinct inclusion 
criteria to find relevant publications and resources. To provide a 
more specific explanation, the sources were required to meet at 
least one of the following criteria: quantitative analysis of clinical AI 
system performance; comparative analysis of regulatory 
frameworks that govern AI in healthcare; economic evaluations 
that assess the impact and cost-effectiveness of AI 
implementations; or ethical framework discussions and analyses. 

Next, an analytical framework was created to classify and 
synthesise the findings across three core categories. This followed 
the preceding step. AI technology's diagnosis accuracy and 
treatment efficacy were examined in the first domain, which 
focused on clinical applications. Global regulatory landscapes were 
compared in the second category. This investigation compared 
policy approaches and regulatory systems across countries to 
show their differences and commonalities. Finally, the third area 
addressed algorithmic bias, interoperability challenges, and the 
wider effects of AI integration on the healthcare workforce. The 
third domain resolved these issues. 

The systematic review sought to provide a complete and 
objective overview of healthcare AI's current and future 
possibilities. The assessment also identified policy and research 
needs. This was achieved by this rigorous review strategy.. 
 
RESULTS 
 

Clinical Performance of AI Systems: The performance of 
artificial intelligence systems in comparison to that of clinicians is 
presented in Table 1, which covers a variety of diagnostic tasks. 
Specifically, artificial intelligence achieved a rate of 94% accuracy 
in the detection of colorectal polyps, which is significantly higher 
than the 89% accuracy achieved by clinicians (Mori et al., 2018). 
Comparatively, artificial intelligence performed better than 
clinicians when it came to diagnosing pneumonia through chest X-
rays (94% versus 88%, Liu et al., 2021) and diabetic retinopathy 
(91% versus 85%, Abramoff et al., 2018). In addition, artificial 
intelligence systems have resulted in significant enhancements to 
diagnostic speed, which can range anywhere from six to ten times 
faster. It was observed that the greatest performance benefits were 
observed in high-volume pattern recognition tasks; however, the 
performance gap narrowed significantly in more complex clinical 
scenarios that required nuanced judgement. 
Therapeutic Applications: The deadlines for the invention of new 
pharmaceuticals and the efficiency of tailored treatment were both 
drastically altered as a result of the application of artificial 
intelligence. Lu et al.'s 2023 study cut preclinical drug discovery 
time in half, from five to two and a half years. Clinical trial 
expenditures were cut by 40% using digital twin technology (Chen 
et al., 2020). AI-powered customised therapy had amazing results. 
AI-powered chatbots increased medicine adherence by 35% 
(Javaid et al., 2023), while nanosensor-based AI systems delivered 
real-time drugs with 92% accuracy (Wang et al., 2021). 
Regulatory Landscape: Since 68% of regulatory frameworks do 
not adequately address algorithm adaptation (Muehlematter et al., 
2021) and only 32% need diversity in training datasets (Reddy et 
al., 2020), a hurdle remains. Table 2 compares Singapore, the EU, 
and the US's main regulatory regimes. The FDA's Artificial 
Intelligence and Machine Learning Action Plan (2021), the EU's 
Artificial Intelligence Act (2023), and Singapore's AI Verify (2022) 
each have different risk classifications, updating methods, and 
clinical validation. 

Economic Impact: Note that AI adoption requires huge 
investments. A $2.1 million hospital integration and $450,000 
yearly maintenance expense are common. Diagnostic systems 
require 2.7 years to pay off, whereas therapeutic technologies take 
4.1. Different applications have different ROI times. AI has reduced 
administrative duties by 30% and increased patient throughput by 
22% in imaging departments. It's crucial to note these increases. 
 
Clinical Performance of AI Systems 
 

Table 1: Comparative Performance of AI vs Clinicians in Diagnostic Tasks 

Application 
AI 

Accuracy 
Clinician 
Accuracy 

Speed 
Improvement 

Study 

Colorectal Polyp 
Detection 

94% 89% 10x faster 
Mori et al. 

(2018) 

Pneumonia 
(Chest X-ray) 

94% 88% 6x faster 
Liu et al. 
(2021) 

Diabetic 
Retinopathy 

91% 85% 8x faster 
Abràmoff et 
al. (2018) 

 
Table 2: Comparison of Major Regulatory Frameworks 

Jurisdiction 
Key 
Policy 

Risk 
Classification 

Update 
Mechanism 

Clinical 
Validation 
Requirements 

USA 

FDA AI/ML 
Action 
Plan 
(2021) 

3-tier (I-III) 
Pre-
specification 

Real-world 
performance 
monitoring 

EU 
AI Act 
(2023) 

4-tier 
(Unacceptable-
High) 

Conformity 
assessment 

Pre-market clinical 
trials 

Singapore 
AI Verify 
(2022) 

2-tier (High/Low) 
Continuous 
audit 

Post-market 
surveillance 

 

DISCUSSION 
 

Clinical Implementation Challenges: There are many obstacles 
to implementing AI in therapeutic settings. One of the most evident 
issues is algorithmic bias, which affects AI performance across 
several client demographics. AI systems deployed to minorities 
perform poorly, according to research. This is shown for many 
reasons. For example, dermatological artificial intelligence systems 
have 15% lower diagnosis accuracy for darker skin tones than 
lighter skin tones. This discovery shows that training datasets and 
algorithm design have biases, according to Obermeyer et al. 
(2019) and Seyyed-Kalantari et al. (2020). Female patients receive 
22% more false positives from cardiac risk prediction algorithms 
than male patients. This research highlights gender-based 
inequities in current artificial intelligence models, according to 
Panch et al. (2019). Given these findings, biases must be 
addressed immediately to ensure that AI systems provide accurate 
and equitable healthcare. This must be done immediately. 

Workflow integration is a major obstacle to using artificial 
intelligence in healthcare. To integrate AI into therapeutic settings, 
specific traits that facilitate adoption and practical usefulness are 
needed. Successful integration requires certain attributes. One 
goal is to build clinically appropriate and user-friendly solutions 
(Topol, 2019). Clinicians participate in early design and 
development to achieve this. Shortliffe and Sepúlveda (2018) 
found that visible and granular performance measurements can 
boost doctor confidence and adoption. This is done by clearly 
presenting the practical benefits and drawbacks of AI systems. 
Finally, continuous feedback loops allow AI performance and 
integration to improve incrementally. This maintains clinician 
involvement and ensures healthcare AI solutions' long-term 
viability (Kelly et al., 2020). 
Regulatory Gaps: The fragmented and insufficient regulatory 
framework for artificial intelligence in healthcare makes safe and 
successful AI implementation difficult. Our analysis found many 
crucial holes that must be addressed immediately to accommodate 
the dynamic and ever-changing nature of artificial intelligence 
technologies. Gaps are needed to accommodate these 
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technologies. Only 24% of regulatory frameworks provide for 
modern machine learning algorithms' continual learning. This 
makes it difficult to respond quickly to AI performance 
improvements (Muehlematter et al., 2021). Second, clinical 
validation methodology standards are inconsistent. In 2020, Gerke 
et al. found variations in the demonstration of artificial intelligence's 
efficacy and safety across jurisdictions. It also hinders international 
recognition and adoption. Incompatible data governance policies 
hinder international regulatory harmonisation, according to 2020 
research by Reddy and colleagues. This hinders collaboration and 
global scalability of AI-driven services. 
Policy Recommendations: Many legislative recommendations 
have been proposed to address these concerns and promote the 
proper integration of artificial intelligence into healthcare. To begin, 
regulatory frameworks could use modular designs that scale 
requirements based on algorithm complexity and clinical dangers. 
Meskó and Topol (2023) say this would enable proportionate 
monitoring and innovation without compromising safety. Artificial 
intelligence training datasets should also require legally mandated 
diversity reporting. Thus, algorithmic biases would be reduced and 
all demographics represented (Panch et al., 2019). Gerke and 
colleagues' 2020 study found that international regulatory 
sandboxes could increase cross-border collaboration. Through 
controlled testing, these sandboxes provide shared learning, 
validation, and standardisation across regulatory contexts. Finally, 
explicit liability frameworks for artificial intelligence should define 
responsibility structures, address legal and ethical concerns about 
AI systems' autonomous decision-making, and protect patients, 
doctors, and developers (Meskó & Topol, 2023). These 
frameworks should clarify accountability structures. 

It is important to remember that this thorough research and 
its policy suggestions affect the US employment market and 
economy nationally. When implemented responsibly and fairly, 
artificial intelligence technologies in healthcare can create new 
jobs in artificial intelligence development, regulatory compliance, 
and healthcare IT infrastructure. The successful application of 
artificial intelligence solutions in healthcare can boost productivity 
and efficiency, boosting economic growth and strengthening the 
US's healthcare innovation technology leadership. 
 
CONCLUSION 
 

Artificial intelligence (AI) may revolutionise healthcare by solving 
global problems. Personnel shortages, chronic disease rates 
rising, and the need for operational efficiency are some of the 
current concerns. However, proactive, evidence-based, and 
technology-driven regulatory frameworks are needed to fully 
harness artificial intelligence. Regulatory oversight must be very 
effective and constantly changing to maintain patient safety, 
clinical utility, and public trust in AI-driven healthcare solutions. 
To prevent health inequities from worsening, artificial intelligence 
technologies must be used fairly and equally. To ensure that 
artificial intelligence solutions benefit all populations equally, 
algorithmic biases and dataset diversity must be considered. This 
will avoid healthcare system inequalities from being accidentally 
exacerbated. 

Global AI governance cooperation is needed to harmonise 
standards, facilitate cross-border collaboration, and accelerate 
responsible AI technology adoption. Last point. To build confidence 
and create collaboration opportunities across regulatory 
landscapes and healthcare infrastructures, international validation 
processes, regulatory sandboxes, and standardised accountability 
frameworks are needed. 

Decisions made in the coming decade will determine 
whether artificial intelligence promotes universal health benefits or 
increases inequality. Choices will determine this. Our findings 
demonstrate the need for purposeful, collaborative governance. 
These systems are needed to maximise the benefits of artificial 
intelligence while minimising its hazards. 
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