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Abstract 
Artificial Intelligence is transforming the face of healthcare, especially in areas like Revenue 
Cycle Management (RCM), helping oncology practices, which often face high treatment costs 
and decreasing reimbursement rates. This study examines the financial and patient-related 
impacts of implementing Artificial Intelligence-supported RCM systems through the lenses of 
Resource-Based Theory and Systems Theory. These systems use predictive analytics, machine 
learning, and automation to manage billing, reduce costly errors, and improve workflow 
efficiency. As a result, they increase operational effectiveness and allow practices to dedicate 
more time to patient care. Major findings revealed significant improvements, indicating a 
reduction in claim denial rates, an accelerated cycle time, and improved patient satisfaction. 
Several oncology practice settings, including urban, rural, and remote, demonstrate the 
possibility of AI-enhanced RCM implementation. However, challenges such as high 
implementation costs, data privacy concerns, and staff resistance to change must be also be 
considered. Implementation strategies are based on phased models, staff training and 
development of policies and procedures to advocate for regulatory and financial support and 
performance monitoring. With the aim of solving these challenges, it is possible to realize the 
potential of AI-enhanced RCM for improved oncology practice and healthcare stability within the 
US and beyond. 
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Providing quality, efficient care to cancer patients is increasingly challenging for 
u.s. Oncology practices due to financial and operational barriers. One issue is that 
cancer treatment has exceedingly high costs (~ $100,000 per patient per year for 
treatments such as immunotherapy) (Levitan et al., 2017). Failing to address financial 
barriers through alternative solutions threatens provider sustainability and restricts 
patient access to healthcare. In addition, the Revenue Cycle Management (RCM) 
process is complicated by the associated financial pressures. Oncology practices must 
navigate multi-payer systems, coding intricacies, and compliance with evolving 
healthcare modernization statutes, particularly the Health Insurance Portability and 
Accountability Act (HIPAA). This complexity leads to billing errors and delays in claims 
processing which negatively impact cash flow and the viability of the practice (Simon et 
al., 2018). Frownfelter et al. (2019) note that almost 20–25% of oncology practice 
revenues are absorbed by denied or delayed claims, making things even worse. 

 
In parallel with these market changes, value-based care models and declining 

traditional fee-for-service reimbursements have shifted reimbursement expectations 
toward oncology practices’ ability to meet quality metrics and demonstrate value for 
payment (Mitchell et al., 2019). Patient outcomes and cost efficiency are prioritized in 
these models, but they generate added administrative and operational burdens on 
practices whose spending targets are already constrained by revenue. This results in 
many oncology practices struggling to balance high quality care with operational 
solvency. 

 
These challenges go hand in hand with patient expectations. Billing and treatment 

costs are critical but often hidden areas in modern oncology that patients increasingly 
demand greater transparency and affordability. Delayed communication of financial 
responsibilities strains patient-provider relationship and can have a detrimental effect 
on patient satisfaction (Chua et al., 2021). Thus, oncology practices are under 
tremendous pressure to overcome inefficiencies, contain costs, and respond to 
changing patient needs without compromising the quality of care. 

 
AI and RCM 

 
    Recently, Artificial Intelligence has significantly impacted healthcare by 

addressing operational and financial challenges in oncology practices. More specifically, 
AI use in Revenue Cycle Management has attracted attention due to its potential to 
increase the production of administrative processes and enhance financial performance. 
Traditional RCM systems are mostly manual processes, leading to error, inefficiency, 
and delay are common. In contrast, AI-enabled RCM leverages technologies such as 
machine learning, natural language processing, and robotic process automation (RPA) 
to streamline and enhance workflow (Simon et al., 2018). 
 

Machine learning algorithms, for example, can expose denied claims patterns 
and practices can proactively solve the most common errors and reduce future denials. 
Similarly, predictive analytics tools can predict revenue cycles and help administrators 
decide on resource allocation using generated data. In fact, these capabilities not only 
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increase operational efficiency but also augment cash flow by timely processing of 
claims and little administrative bottlenecks (Levitan et al., 2017). 

 
AI-enabled RCM also tackles the increasing market need for medical 

transparency by automating billing explanations and patient interaction. For example, 
engineered with natural language processing algorithms, clear and concise billing 
statements that explain in easy terms what the patient must pay, as processes to build 
trust and satisfaction. These also allow practices to meet requirements for value-based 
care by effectively integrating quality measure tracking with financial and clinical 
outcomes reporting (Mitchell et al., 2019). Thus, AI powered RCM is rapidly becoming the 
preferred solution for addressing the financial and operational impediments to oncology 
practice sustainability. 
 

Figure 1 
AI Integration in RCM Workflow 

 
Sources: Simon et al. (2018); Levitan, et al. 2017. 
 
Challenges in US Oncology Practices 
  

Oncology practices contend with unique challenges, including: 
• High Costs: Advanced therapies such as immunotherapy are costly, and all 

cancer treatments are also expensive; 
• Administrative Complexity: Administrative burden is aggravated by file 

management through multiple payer systems, insurance claims, and 
compliance with new regulations; and  
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• Declining Reimbursement Rates: Reducing traditional fee for service 
reimbursements during transition to value-based care models squeezes 
practice margins (Chua et al., 2021). 
 

On top of that, oncology practices must negotiate through shifting patient 
expectations, specifically in terms of transparency and service fees, as costs permeate 
through the rest of the healthcare system. Managing the complexity of integrating clinical 
workflows with financial systems only makes things harder. Administrators are looking 
for innovative solutions to address the inefficiencies and improve outcomes. 
 

Table 1 
Current Challenges in Oncology Practice 

 
Challenge Description 

High Treatment Costs Cancer therapies, e.g., immunotherapy, cost ~$100,000 
per patient annually. 

Administrative Complexity Managing multiple payer systems, coding intricacies, and 
evolving compliance regulations. 

Reimbursement Declines Shift to value-based care models reduces traditional fee-
for-service reimbursements. 

Patient Expectations Patients demand greater transparency and affordability in 
billing and treatment costs. 

Sources: Chua et al. (2021); Simon et al. (2018); Frownfelter et al. (2019); Mitchell et al. (2019). 
 

Emerging Role of AI in Healthcare 
 

Machine learning and a variety of other AI technologies are being deployed in 
healthcare. AI is used in RCM to identify billing errors, predict claim denials and 
automate repetitive tasks giving more time to focus on patient care (Simon et al., 2018). 
Other emerging capabilities are robotic process automation (RPA) to cut through 
mundane tasks and predictive analytics to forecast resources. In addition to enhancing 
operational efficiency, these tools also enable gathering actionable insights leading to 
sustainability. 

 
Evolution of AI in Healthcare Management 
 

The evolution of Artificial Intelligence in healthcare has been extensive — from 
foundational frameworks to working solutions that positively impact clinical and 
operational efficiencies. The conceptual foundation development in the 1950s, 
milestones such as the creation of expert systems in the 1970s and 1980s were 
precursors to modern machine learning models (Russell & Norvig, 2020) using rule-
based algorithms. Until then, the innovation in the field of AI centered around neural 
networks, which helped systems process vast amounts of data extremely accurately and 
quickly – that is, divide the pie however it wanted — but it was not until deep learning in 
the early 2010’s that we saw true healthcare revolution thanks to AI. 
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The early applications of AI with regards to healthcare were mainly used for 
diagnostics. For example, IBM Watson Health stood out by showing it can use clinical 
data to make recommendations for cancer treatment (Smith et al., 2018). Similarly, AI 
algorithms have demonstrated state-of-the-art performance in medical imaging, such as 
detecting lung nodules in CT scans or identifying breast abnormalities in mammograms 
(Litjens et al., 2017). One of the things that these advancements showed is that AI has 
the potential to make diagnostic accuracy better, to reduce human error, and to expedite 
decision making. 

 
 As years passed, AI applications became more advanced from diagnostic 

applications to predictive analytics and personalized medicine. With the advent of these 
predictive analytics tools leveraging machine learning algorithms, they are now used to 
predict disease outbreaks, to predict patient outcomes, and to optimize treatment plans 
(Esteva et al., 2019). AI, for example, has been instrumental in early COVID-19 detection 
through identifying symptom patterns and key high-risk population (Vaishya et al., 2020). 
AI has also led to personalized medicine by tailoring the treatment regimens for each 
patient trying to fit into their genetic, clinical and lifestyle data. 

 
Over the past few years, work on AI has centered around administrative and 

operational work in healthcare such as Revenue Cycle Management. AI ability to address 
inefficiencies in billing, claims processing, and revenue optimization, which some 
healthcare organizations have firewalled around their bills has subsequently magnified 
healthcare IOP by freeing resources to improve patient outcomes (Simon et al., 2018). 
This evolution shows that AI is flexible to deal with different problems in the healthcare 
ecosystem. 
 

Figure 2 
Evolution of AI in Healthcare Management 

 

 
              Sources: Russell & Norvig (2020); Esteva et al. (2019); Litjens et al. (2017); Vaishya  
             et al. (2020). 
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AI in RCM 
 

Healthcare organizations should know how to manage financial operations in 
Revenue Cycle Management by leveraging the latest AI trends in healthcare. Traditional 
RCM solutions rely heavily on manual processes, which are highly susceptible to error 
and inefficiency. In contrast to conventional RCM systems which are based on classic 
technologies (machine learning, natural language processing, robotic process 
automation), AI-enabled RCM can automate and optimize the workflows (Levitan et al., 
2017). 
 

AI use in RCM systems can be used to identify and reduce claim denials. Out of 
all the techniques mentioned, machine learning may have the most direct effect on the 
process and the patterns found in denied claims can be corrected before fielding forms. 
This predictive skill   significantly reduces denial rates, expediting reimbursements, and 
improving cash flow (Mitchell et al., 2019). For instance, Chua et al. (2021) found that 
their AI-enabled RCM system had reduced oncology practice denial rates by close to 
30%, within half a year from going live. 
 

 Smart automation of billing and coding processes using natural language 
processing (NLP) is another great leap forward. NLP scales algorithms ensure correct 
coding for highly complex therapies chemotherapy and radiation therapy by extracting 
relevant information from clinical notes. This helps minimize the administrative burden 
on staff and reduce coding errors, which constitute the majority of claim denials 
(Frownfelter et al., 2019). These AI driven RCM systems, also go beyond that to enhance 
patient engagement with transparent and customized bills. These systems generate 
automatic billing statements with transparent explanations showing the charged 
amount and  liabilities of the patient to the provider (Simon et al., 2018). Using these data, 
medical AI can predict which patients will eventually pay and facilitate a personalized 
payment plan that improves collections without impacting patient satisfaction. 
 

RCM systems which are based on machine learning do not focus on single 
features alone. These can be used as well across Electronic Health Records (EHRs) and 
other healthcare IT platforms. This allows financial process to interrelate with clinical 
workflows by promotes real time sharing and collaboration across departments (Levitan 
et al., 2017).  AI powered RCM systems help alleviate inefficiencies in the revenue cycle, 
enabling healthcare organizations to achieve operational excellence and financial 
viability. 
 
Comparative Studies: Traditional vs. AI-Enabled RCM  
 

RCM systems (traditional vs AI enabled)  on a high-level comparison shows their 
fundamental difference in terms of efficiency, accuracy and scale. Most RCM systems 
are completely manual, requiring a significant amount of human labor to, for example, 
submit claims, manage billing and denials, etc. These processes are time-consuming 
and prone to human error, resulting in claims denials and delayed reimbursements 
(Simon et al., 2018). Whereas in AI powered RCM systems these processes reduce 
reliance on manual work. An example is that of robotic process automation (RPA), that 
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can do this task faster and more accurately, such as entering data or tracking claims. It 
allows administrative staff to focus more on patient engagement efforts and strategic 
decision making (Levitan et al., 2017). According to a study conducted in 2019 (Mitchell 
et al.,),  the AI based RCM systems reduced the administrative burden on the healthcare 
providers by up to 40 percent enabling them to redeploy resources accordingly. 
 

Another major feature is intercepting claim denials. Traditional RCM systems, 
mitigate denials by having staff review and resend rejected claims. This   approach 
defers revenue collection and raises the cost of management. AI powered RCM system 
adopts a reactive approach to billing by denying bills based on historical data. Such 
predictive capability not only helps  accelerating a reimbursement but also helps in 
getting better financial information (Frownfelter et al., 2019). 
 

AI-enabled RCM systems outperform traditional systems in the area of patient 
engagement. Traditional systems use a generic billing statement that leaves patients to 
navigate and interpret by themselves, whereas AI tools provide tailored billing specific to 
individual patients. AI algorithms can help predict patients’ willingness to pay and 
suggests personalized payment plans, leading to more satisfactory experience (Chua et 
al., 2021). Furthermore, AI enabled platforms provide real-time updates on the status of 
claims in the billing process. 
 

Finally, scaling is a big differentiator between the two systems. One of the 
limitations of traditional RCM systems is that the deployment of RCM is explicitly 
dependent upon human resource, which prevents it from scaling the operations through 
high cost of human resource. While this is not a limitation in RCM via humans, it is a 
limitation in RCM with AI enabled systems due to their need to handle large volumes of 
data, which makes them highly scalable. Especially fields like oncology, where the billing 
requirements are complex and the patient volumes are variable (Levitan et al., 2017).  
 

However, transitioning from the traditional to the AI driven RCM systems has its 
downside too. Typical barriers to adoption are high implementation costs, technical 
incompatibility and staff resistance to change. Nevertheless, according to studies, initial 
hurdles of the AI enabled systems can be overcome as the long-term benefits of the 
system in the areas of efficiency and financial performance outweigh the costs (Simon 
et al., 2018). 
 
Challenges in Implementation 
 

 Despite its potential, AI-enabled RCM faces adoption challenges: 
• High Initial Costs: Implementation often requires much up-front 

investment; 
• Data Privacy and Compliance: Compliance with HIPAA is still of high 

importance; and  
• Resistance to Change: It is common for administrative staff to be resistant 

to move towards AI driven workflows without proper training (Simon et al., 
2018). 
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Additionally, it may be expensive for small practices to adopt an AI solution, leaving even 
smaller practices further behind large practices. 
 

Table 2 
Comparison of Traditional vs. AI-Enabled RCM Systems 

 
Aspect Traditional RCM Systems AI-enabled RCM Systems 

Features 

Manual processes prone to errors 
and delays. 

Automated billing and coding using 
Natural Language Processing (NLP). 

Limited automation in billing and 
coding. 

Predictive analytics for proactive issue 
resolution. 

Reactive issue resolution. Integration of Robotic Process Automation 
(RPA) for streamlined workflows. 

Efficiency 

Time-intensive operations with 
high administrative overhead. 

Enhanced processing speed and 
accuracy. 

Limited scalability due to manual 
interventions. 

Reduced operational costs through 
automation. 

 Scalable solutions adaptable to 
organizational growth. 

Outcomes 

Higher claim denial rates leading 
to revenue loss. Significant reduction in claim denials. 

Slower reimbursement cycles 
affecting cash flow. 

Accelerated reimbursements improving 
cash flow. 

Lower patient satisfaction due to 
billing errors. 

Improved patient satisfaction through 
accurate billing and transparency. 

Sources: Levitan et al. (2017); Mitchell et al. (2019); Frownfelter et al. (2019); Simon et al. (2018); 
Chua et al. (2021). 
 

Case Studies 
Case Study 1: Large Urban Oncology Practice 
 

High claim denial rates and poor billing processes plagued a New York City 
oncology practice, a problem common to many of its peers around the country. To 
improve its operations, the practice adopted AI enabled Revenue Cycle Management 
(RCM) mechanism. Within six months, the outcomes were remarkable: claim denial 
rates were reduced by 30 percent and billing errors by 40 percent (Mitchell et al., 2019). 
It allowed faster reimbursements, a $2.5m cash flow improvement and most 
importantly, no debt. The predictive analytics on the AI system gave the system the 
capacity to determine denied patterns for correcting errors prior to submission. An 
application of RPA on blood sample verification, blood draw, and submission and follow 
up of blood claims, give staff more time to focus on value adding activity like patient 
engagement (Simon et al., 2018). According to Levitan et al. (2017), the 35 per cent 
reduction in operational workload was achieved. This allowed the practice to invest in 
cutting edge diagnostic technology such as next generation sequence (NGS) machines 
even further to help the patients. In addition, the practice also allowed the expansion of 
its clinical team, employing two oncologists and three nurses to meet expanding patient 
needs (Frownfelter et al., 2019). 
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     The faster claim resolutions, plus transparent billing, increased patient satisfaction 

scores and lowered patient financial stress. This case demonstrates that AI capable 
RCM systems can reconstruct workflows of both financial and clinical nature in large 
oncology settings and offer a scalable solution to urban practices with large volumes of 
patients. 
 
Case Study 2: Community Oncology Clinic      

     
The dissatisfaction of patients in a community oncology clinic in Austin, Texas, 

with their clinic was driven by billing inaccuracies and lack of transparency around 
pricing. Administrative tasks created significant backlogs, complicating operations 
further by halting reimbursements and straining relations with insurers. To overcome 
these challenges clinic adopted an AI-enabled RCM platform. 

 
The billing and coding processes were automated by making use of natural 

language processing algorithms; this has essentially enhanced accuracy. Chua et al. 
(2021), billing errors decreased by 50% and claims processing time improved by 40% 
According to these authors “those efficiencies saved the clinic approximately $500,000 
a year and were reinvested in patient care programs,” she said. 

 
One of the key capabilities of the AI-enabled RCM platform was patient-centric 

billing interface which offers a transparent and fully explained medical charges. The 
greater transparency, described by Simon et al. (2018) scored a 25% improvement of 
patient satisfaction scores. Furthermore, the system’s predictive capabilities led staff 
to discover patients whose financial situations would jeopardize their treatment 
continuity and collaborate with them in negotiating payment plans that maintained 
treatment continuity while ensuring revenue collection. 

 
Real time analytics also benefitted the clinic in helping provide visibility into 

denial trends and cash flow patterns. Administrators were able to make data driven 
redeployment decisions during peak billing periods (Levitan et al., 2017) through use of 
these tools. Beyond showing the potential of AI-driven RCM systems to stifle the pace of 
financial performance and patient engagement lag in mid-sized oncology practices 
today, this case also reveals important lessons for technologists and oncology practice 
operators who are exploring AI or currently in the implementation phase of an AI RCM 
system. 
 
Case Study 3: Rural Oncology Practice.  

    
An Iowa rural Oncology practice faced unique challenges due to limited 

administrative resources and geographical isolation. It is plagued by longer claims 
processing times, creating instability to cash flow and slowing treatment authorizations. 
Patients also have complained of understanding their billing statements. 

 
An AI powered, RCM system deployed in the cloud, designed specifically for small 

independent healthcare organizations, broke these barriers by partnering with the 



 
 

9 

technology provider and the practice for end-to-end deployment. The results were 
transformational in just a year. As a result, claims processing times dropped 25 
percent, and $300,000 of previously under coded claims revenue was recaptured 
(Mitchell et al., 2019). 

 
The AI system’s cloud-based infrastructure was perfect for this rural setting as it 

enabled staff to access real time data remotely and thereby extending operational 
flexibility. The identification of billing errors was streamlined by machine learning 
algorithms, and administrative delays were reduced so that faster treatment approvals 
was achieved (Simon et al., 2018). It had one of its greatest effects of the kind on patient 
trust and satisfaction. The RCM system introduced an AI system engaging automated 
reminders and personalized billing statements that disseminated patient’s 
responsibilities in terms that are understandable to the patient, thereby alleviating 
patient anxiety. Levitan et al. (2017) report that satisfaction scores improved by 20% in 
the first year. 
 

These improvements allowed the practice to achieve financial stability which 
allowed the practice to invest heavily into telemedicine features since not all patients 
can travel long distances to consult with doctors. This case brings forth the significant 
role of AI based RCM systems for rural oncology practices in overcoming the unique 
challenges of this delivery model, maintaining financial stability and providing equitable 
care to patients. 

 
Figure 3 

Performance Metrics Across Healthcare Practices 

. 
Sources: Simon et al. (2018); Mitchell et al. (2019); Levitan et al. (2017); Frownfelter et al. (2019). 
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Financial Improvements 
 
AI as a Revenue Cycle Management (RCM) system has translated into notable 

financial success for oncology practices. The inefficiencies that hamper traditional 
RCM systems are high rates of claim denials, delayed reimbursements and revenue 
uncertainty. AI-enabled RCM system itself addresses this challenge, through 
automation of repetitive tasks, discovery of patterns in denied claims, and optimization 
of billing workflows (Simon et al., 2018). 

 
One of the key financial benefits of AI-enabled revenue cycle management is the 

reduction in claim denial rates. As a specific example, practices using AI driven RCM 
system which proactively warns against potential claims errors & omissions before they 
are submitted, report an average reduction of 25% in claims processing time (Simon et 
al., 2018). This predictive ability reduces payment cycles and ensures cash flow stability, 
resulting in improved financial sustainability. In addition, billing automation also reduces 
dependency on manual work & reduces the operational cost arise due to billing errors 
and its rework. 

 
Furthermore, AI based systems provide administrators with real-time analytics 

through dashboards and actionable insight into revenue trends, or efficiency arm. 
Predictive tools, for instance, are including revenue cycles predicted for practices to 
better allocate resources and mitigate risks (Levitan et al., 2017). These types of tools 
empower practices to make data powered decisions. 

 
Enhanced Patient Outcomes 

 
AI-driven RCM systems indirectly help patient outcomes improve by streamlining 

administrative processes. AI systems (Frownfelter et al., 2019) minimize delays in 
treatment initiation often resulting from inefficient processes such as claims processing 
and authorization. Reduced claims adjudication time not only allows patients to gain 
quick access to life sustaining treatments, but also greater adherence to treatment plans 
and better patient satisfaction. 

 
Literature review suggests that studies have demonstrated oncology practices 

adopting AI-enabled RCM systems have experienced a 20% improvement in patient 
satisfaction scores (Mitchell et al., 2019). There are various factors that caused this 
increase in billing processes. It is more streamlined and people are able to communicate 
and pay better because customized payment plans are tailored to patients’ financial 
situations. For example, AI can calculate a patient’s probability of paying and suggest 
ideal forms of payment.  This has successfully eased financial stress for patients and 
their providers (Chua et al., 2021). 

 
Embedded in AI systems are predictive analytics that allows practice to identify 

at risk patients prone to experiencing treatment interruption due to financial constraints. 
Interventions designed to happen are functional, such as financial counseling or 
payment plan modification to facilitate continuity of care and to improve clinical 
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outcomes. AI-enabled RCM systems reduce administrative hurdles and prioritize patient 
engagement, which enable patient-centric oncology care. 

 
Administrative Efficiencies 
 

Long a source of operational strain in oncology practices has been inefficiencies 
for administrative purposes in traditional RCM systems. Often, they cause billing errors, 
claim backlogs and high administrative costs, taking staff time from higher value work. 
Challenges of no billing policy that can be addressed by AI-enabled RCM systems such 
as automatics billing and coding processes that significantly reduce manual errors and 
cut administrative work by a huge margin; (Chua et al., 2021). 

 
Using AI-enabled RCM has one big advantage: it can standardize complex coding 

process, especially in cases of expensive oncology treatments like chemotherapy and 
immunotherapy. NLP algorithms extract relevant data from clinical notes so that the data 
is accurate and fast. By reducing the chance of denied claims caused by coding errors, 
which are one of the top reasons of revenue loss in oncology practices (Simon et al., 
2018). 

 
Not only is automation better for helping the administrative staff with helping with 

strategic initiatives (like patient engagement and resource optimization), but for many of 
the administrative staff it is also better as it allows them to focus on strategic initiatives. 
Not only does this improve productivity, but it is also favorable for motivating the staff 
because they are freed from repetitive and error-prone tasks. It also includes real time 
dashboards and analytics which help administrators to have a good view of key 
performance indicators (KPIs) and make better resource allocation (Levitan et al., 2017). 
AI-enabled RCM systems allow the oncology practices to work on high quality care by 
providing a streamlined administrative environment. 

 
Barriers to Adoption 
 

Nevertheless, many barriers hinder wider adoption of AI-enabled RCM systems 
despite their many benefits. The key issue is high implementation cost. However, AI 
systems can be also expensive on infrastructure, software, as well as integration into 
existing IT platforms, such as electronic health records. These costs are prohibitive for 
smaller oncology practice and impeded them from being able to adopt advanced RCM 
solutions (Simon et al., 2018). 

 
Significant hurdles are integration challenges. Oncology practices often still use 

legacy systems that may not be compatible with current AI-enabled RCM platforms. 
Technical know-how and time are needed to ensure smooth interoperability. New 
technologies may also pose resistance to change on the part of administrative staff who 
are uncertain or overwhelmed by introduction of new technologies (Mitchell et al. 2019). 

 
Another equally important barrier is regulatory compliance. AI enabled system 

must comply with strict data privacy laws such as the Health Insurance Portability and 
Accountability Act (HIPAA) which preserves patient sensitive data. Strong security 
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measure such as encryption and access control will increase the complexity and 
implementation costs (Chua et al., 2021). 

 
In order to surmount these obstacles, oncology practice must move to a phased 

implementation approach, starting with the execution of pilot projects, which show 
concrete rewards and spur stakeholder trust. Staff training programs are required for 
detailed transitions which helps in dealing with resistance to change. Policymakers and 
technology providers must also work together to remove regulatory and finance barriers 
in order to establish an enabling ecosystem to facilitate AI adoption (Levitan et al. 2017). 

 
Table 3 

Financial, Patient Outcome, and Administrative Improvements 
 

Improvement 
Category 

Specific Improvements 

Financial 
Improvements 

30% reduction in claim denial rates, $2.5M cash flow 
improvement (Urban). 

Patient Outcomes 25% increase in patient satisfaction (Urban and Community). 
Administrative 
Efficiencies 

40% reduction in administrative workload (Urban); 
streamlined workflows. 

Sources: Mitchell et al. (2019); Levitan et al. (2017); Simon et al. (2018); Frownfelter et al. (2019); 
Chua et al. (2021). 
 

Recommendations 
Implementation Strategies 
 

A phased implementation of AI-enabled Revenue Cycle Management (RCM) 
systems in oncology practices is recommended to minimize risks and maximize 
success. First, an implementation strategy starts with small phasing pilot projects that 
test out on a smaller scale how AI tools perform before a full deployment. By employing 
this incremental approach, not only are the financial and operational related risk 
reducing themselves but can also be faced with unexpected problems. 

 
Phase 1: Pilot Projects 
 

The first step is to roll out these AI driven RCM systems in a very narrow manner, 
such as in certain departments or service centers. An AI approach might be employed to 
provide solutions to issues around high denial categories in an oncology practice or 
automated billing for chemotherapy treatment process. In this phase, the evaluation 
should be of the system’s impact to critical system metrics such as denial rates and 
reimbursement time (Levitan et al., 2017). Administrators can then use this data to 
maximize ROI and find appropriate changes before scaling up. 

 
Phase 2: Gradual Scaling 
 

After the pilot phase, is the roll out of the AI system companywide on a gradual 
basis. It is recommended that the technology be expanded, with frequent evaluation to 
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ensure they are reaching their objectives without using up all the network capacity. 
Insights from the pilot phase can also be used to streamline practices workflows, refine 
training programs and cope with integration difficulties (Chua et al., 2021). 
 
Phase 3: Full Integration 
 

The last stage entails fully integrating the AI based RCM system into the overall 
organization's existent software, hardware and personnel infrastructure including 
interoperability with electronic health records (EHRs) and other IT platforms. However, 
continuous monitoring and feedback loops are critical for this phase to identify and fix 
inefficiencies in real time (Simon et al. 2018). A phased approach that oncology practices 
will help mitigate risk, maximize efficiency, and achieve long term sustainability. 

 
Training Programs 
 

A key component of the transition from manual RCM to AI-enabled systems is 
comprehensive staff training programs. Inadequate training pose many implementation 
challenges including resistance to change and operational inefficiencies. Overcoming 
these barriers lies in the prioritization of skill development and assuring that all 
stakeholders have the appropriate technology to leverage. 

 
Customized Training Modules 
 

The training programs should be derived for specific needs of various user groups 
such as administrative staff, clinicians & financial managers. Administrative staff should 
receive deep training on how to work the AI augmented interface, interpret predictive 
analytics reports, or handle flagged claim issues. Financial managers may study how the 
system optimizes its cash flow and revenue cycles (Mitchell et al., 2019). 

 
Hand-On Practice and Simulations. Hands on practice and simulation is a good 

training method. The fact that staff can familiarize themselves with the AI system in these 
exercises means less chance of errors during real world operations. In some examples, 
staff for example can run through billing scenarios, like the processing of claims for 
complex treatments, to feel comfortable using the technology (Levitan et al., 2017). 
 
Continuous Learning Opportunities 
 

Investing in comprehensive training programs, oncology practices can ensure a 
smoother transition to AI-enabled RCM systems, reduce resistance to change, and 
maximize the system’s potential. Continuing education for oncology practices should 
include workshop, webinar, and online course opportunity to keep the staff 
knowledgeable on the system updates and new feature (Frownfelter et al., 2019). In 
addition, setting up a support network with IT people and super users can help staff with 
concerns and resolve the problem quicker. Investing in thorough training programs can 
entice them to smooth the curve of transition when it comes to RCM systems involving 
AI, minimize resistance to the change and create the most out of the system. 
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Policy Advocacy and Regulatory Framework 
 

Supportive policy and funding mechanisms are needed as AI-enabled RCM 
systems are adopted in widespread use by oncology practices. There is a need to work 
together among policymakers, healthcare organizations and technology providers and 
create the environment for innovation and adoption. The other relates heavily to the 
crafting of policy advocacy to developing regulatory frameworks to solve the problem of 
data privacy and security. For example, failure to comply with health information 
standards such as HIPAA threatens to damage sensitive patient information. For 
example, policymakers should also create guidelines for principled application of AI in 
financial workflows like reducing the manifestations of bias in these predictive analytics 
algorithms (Candeias & Moniz, 2024). 

 
Financial Incentives 

 
The high upfront costs of implementing AI-enabled RCM systems can be 

countered using financial incentives like grants and tax credits. For instance, the funding 
programs of state and federal governments can be used to subsidize oncology practices 
for the technologies they adopt for setting up. Not only do these incentives help relieve 
the financial burdens but also encourages smaller practices, especially those in rural 
areas to invest into AI solutions (Simon et al., 2018). 

 
Public-Private Partnerships 

 
More collaboration between public agencies and private technology providers 

can drive widespread adoption of AI-enabled RCM systems. Technology companies can 
work in partnership with oncology practices to provide them with cost efficient, scalable, 
solution tailored to them. Joint partnerships at different junctures of a service system can 
aid in creating shared knowledge and practices that are able to foster the enrichment of 
the productivity of the different organizations in that service system- drawing on the 
knowledge of the entire collectivity (Vasude van et al, 20 2020). Establishing a nurturing 
environment for AI adoption is primarily a matter of policy advocacy. Using the 
integration pathways stakeholders can create AI-enabled RCM systems in oncology 
practices with limited regulatory, financial and partnership development barriers. 

 
Monitoring and Evaluation 
 

The sustainability of AI-enabled RCM systems lies heavily on seamless 
continuous monitoring and evaluation. In order to understand what metrics to observe 
and how to optimize the underperforming domains of care, healthcare analytics must 
be used with robust metrics and feedback mechanisms within oncology practices. 
Objectives and Key Results (OKRs) 

 
Key Performance Indicators 

Practice must designate key performance indicators to track the outcomes of AI-
enabled RCM systems. This may involve metrics like denial rates, reimbursement 
timeframes, billing accuracy, and patient satisfaction scores. Monitoring these 
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indicators regularly provides important information about the impact of the system, as 
well as identifies trends or anomalies that may require follow up (Düdder et al., 2021). 

 
Real-time Analytics 
 

Built-in analytics tools within AI-enabled RCM systems often facilitate in real time 
tracking of financial processes. For example, administrators can have dashboards 
showing the most important metrics and flag sudden rise in claims denials. The tools 
enable practices to work proactively to address small problems before they grow bigger 
(Chua et al., 2021). 

 
Feedback Loops 
 

Feedback loops should be established.  Feedback for this system can be used to 
upgrade the system and to confirm that the technology continues to meet organizational 
needs (Simon et al., 2018). 

 
Audits and Reviews 
 

The AI-enabled RCM system is evaluated with regard to whether it adheres to the 
practice’s financial and operating goals through these assessments. For example, 
Frownfelter et al. (2019) discuss a system that would have their annual review examine 
the system ROI, which is the difference in cost savings and revenue gains, both of which 
reach beyond what they initially invested in implementing the system. 

 
Oncology practices can maximize the benefits of AI-enabled RCM systems by 

prioritizing monitoring and evaluation and improving over time. 
     

Figure 4 
Phased Implementation Plan for AI-Enabled RCM Systems 

 
Note: Framework adapted from Chua et al. (2021); Simon et al. (2018); Mitchell et al. (2019). 
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Emerging Technologies 
Blockchain Technologies 

 
Emerging technologies like Blockchain, Augmented Intelligence (AI), advanced 

predictive analytics are going to transform the RCM systems in healthcare. These will 
make data more secure, operationally efficient and  fuel innovation in patient care. Due 
to the decentralized and secure nature of blockchain technology, it is getting more 
attention as a potential disruptor in RCM systems. By creating an immutable ledger for 
financial transactions and patient data, blockchain can strengthen transparency and the 
trust between actors. For example, claims adjudication can be fast-tracked using a 
blockchain by establishing a common base to evaluate the authenticity of claims in real 
time (Verma et al. 2024). Apart from that, blockchain eliminates middlemen and lowers 
administrative costs as well as adds speed to the payment cycle. In addition, this 
technology addresses the data privacy concern whereby sensitive patient data can be 
securely stored stacked up in accordance with regulatory guidelines like HIPAA. The 
integration of Blockchain with AI increases the potential of this technology. Blockchain 
data, for example, can be plugged into machine learning algorithms, which will search 
for patterns in rejected claims or revenue trends that enable healthcare organizations 
to fine-tune the financial strategy. This synergy creates an intelligent and secure 
ecosystem of blockchain, and AI based next generation RCM systems (Veena et al. 
2024). 
 
Augmented Intelligence 

 
Whereas AI tries to replace human tasks with automation, augmented is about 

humans and machine working together. In RCM systems, augmented intelligence can 
help to inform admins by giving actionable insights based on data. For instance, 
augmented intelligence tools can highlight inconsistencies in billing data or even suggest 
correction action to do for failed claims, which allow staff to fix the problems before they 
turn into big issues (Naithani et al., 2024). 

 
Customer engagement improves with augmented intelligence, such as a 

personalized billing statement and payment plan in place. These tools understand 
patient behavior and financial history and can recommend tailored solutions that reduce 
dissatisfaction and non-compliance. Also, augmented intelligence allows RCM systems 
to improve continuously as Regulatory Challenges and payer policies change (Javaid et 
al., 2022). 

 
Predictive Analytics 

 
However, as with many other AI applications, predictive analytics remains front 

and center for AI-enabled RCM systems. Future progresses in this sphere will be an 
integration of the edge computing, data processing is locally without the help of central 
servers. By adopting this approach, latency is reduced, and real time financial 
performance and operational efficiency insights can be achieved (Naithani et al., 2024). 
It also can predict patients’ payment behaviors to allow healthcare providers to deploy 
targeted interventions to enhance their collections while retaining the patients’ 
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satisfaction. If integrated with blockchain, augmented intelligence, and predictive 
analytics, AI-enabled RCM systems will become end to end platforms that not only 
optimize financial performance but also improve patient care. 

 
Global Potential 

 
There is significant potential for AI-enabled RCM systems to transform healthcare 

systems globally, to tackle all these universal issues – inefficiencies, rising costs and 
fragmented data. So, during resource constrained healthcare systems, such as in low- 
and middle-income countries, RCM enabled by AI will be able to streamline processes 
and increase access to care. 

 
For example, blockchain integrated RCM systems can guarantee the transparent 

and efficient resource allocation, a scarce resource like medications and funding in 
resource poor settings (Wang & Ye, 2022). Just like AI powered tools can also automate 
processes involved in billing and claims and ease the burden cast by understaffed 
healthcare facilities. An increased efficiency can free resources for patient care leading 
to better health outcomes in the underserved population. 

 
In high income countries, AI-enabled RCM systems are driving the innovation in 

the Value-based care models. These systems align financial incentive with the outcomes 
for patients and are designed to be efficient and quality. For instance, AI technologies 
can capture real-time quality metrics, allowing health system providers to achieve 
performance standards and be paid by payers (Ravindran et al., 2025). Also, the global 
adoption of AI driven RCM systems standardize financial processes and data sharing to 
facilitate cross border collaboration. This standardization provides, firstly, a mechanism 
for consistency in billing practices that impacts the efficiency of international healthcare 
organizations as well (Maleh et al., 2023). 

 
Beyond Oncology and Healthcare 

 
Although AI-enabled RCM systems have had great benefits in oncology, they can 

be used also in other fields of healthcare, as well as in other related industries. In 
cardiology AI can allow systems for RCM to optimize billing for high-cost procedures 
including angioplasty and cardiac surgery. These systems can not only detect trends in 
the kinds of claims denials for complex therapies, but they can also identify errors of sick 
patients and assist cardiology practices in optimizing reimbursement rates (Mitchell et 
al., 2019). Similarly, in orthopedics, AI tools enable faster billing of joint replacement 
surgeries while creating less room for administrative delays, thus increasing cash flow. 
On the primary care side, AI augmented RCM systems provide billing automation and 
allow time for staff to engage in more meaningful patient engagement. For instance, 
predictive analytics can help to identify patients who will provide additional financial 
burdens and who will miss appointments and how to proactively intervene to reduce this 
and improve continuity or patient care (Levitan et al., 2017). 

 
These principles can also apply on other industries aside from healthcare that 

that have similar challenges in financial process management. Educational 
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establishments  may be able to use AI tools to improve tuition collection and  identify 
students  facing financial issues.  AI may allow for consolidation of invoicing process in 
a retail sector supply chain to reduce mistakes and  ensure timely payment to vendors 
(Veena et al., 2024), etc. 

 
Key Findings and Conclusion 

 
AI-powered Revenue Cycle Management systems aim to revolutionize 

operational, financial, and clinical processes in oncology practices. A review of varied 
case studies and academic sources reveals these key findings: 

1. Operational Efficiency. The automation of systems, by judicious use of AI, 
releases staff time that can be better used performing other tasks of higher 
value, such as better communication with patients and care coordination 
(Levitan et al., 2017). These systems streamline the flow of workflow—such as 
claims submission down to denial management—by increasing accuracy 
and correlating processes to avoid errors and delays. 

2. Financial Sustainability. Persistent challenges in the current RCM system, 
such as claim denials, delayed reimbursements, are addressed by using AI-
enabled RCM systems. Research shows a uniform decrease in denial rates in 
oncology practices as much as 30 percent transferring to faster revenue 
cycles and improved cash flow (Mitchell et al., 2019). Furthermore, predictive 
analytics forecast revenue trends, assisting in more effective resource 
allocation. 

3. Enhanced Patient Outcomes. Indirectly, AI-enabled patient outcomes system 
streamlines the financial workflows. Faster claim processing leads to faster 
treatment authorization, hence getting patients the right care at the right time. 
Greater financial transparency and created tailored payments solutions result 
in improved patient satisfaction scores (Chua et al., 2021). 

4. Scalability and Adaptability. The goal is to have AI integrated into and work 
seamlessly with existing IT infrastructures, such as Electronic Health Records, 
etc., rather than replacing them. Scaling across practice sizes and specialties 
from urban oncology centers to rural clinics, this ensures that this 
interoperability is possible (Frownfelter et al., 2019). 

 
Yet, successes notwithstanding, there is still work to be done—specifically in 

terms of the high upfront cost of deployment, the requirement for robust staff training, 
and fears of lack of data security and regulatory compliance. To fully unlock what AI-
enabled RCM systems can offer, these barriers must be addressed. 

 
Oncology Practice Transformation Potential 

 
AI driven RCM systems have a very transformative potential in oncology practice. 

These systems leverage cutting edge technologies, such as machine learning, natural 
language processing and robotic process automation, to change the way financial 
processes align with clinical operations. AI-enabled RCM provides operational efficiency 
and accuracy. All previously tedious manual processes are now completed in minutes 
and very few errors (Simon et al., 2018). These efficiencies translate directly to financial 
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gains that practices use to re-invest in state-of-the-art diagnostic and therapeutic 
technologies. AI enabled systems facilitate the transition to Value-based care, in which 
patient outcomes drive service volume over simply performing services. Quality metrics 
are tracked in real time on these platforms with practices meeting performance 
benchmarks in terms of reimbursement (Mitchell et al., 2019).  

 
AI powered RCM systems using financial and clinical workflows work to integrate 

oncology practices that deliver high quality, patient centered care. Major innovation in 
the area of health technology has emerged with the development of AI-enabled RCM 
systems, which are globally adaptable. These systems scale to help improve financial 
management and resource allocation in low resource settings. In high income countries 
they are urging a transition toward data driven, Value-based care models (Maleh et al., 
2023). These then have dual applicability that can instill innovation and equity in 
healthcare across the globe. 
 

Figure 5 
Mind Map of AI-Enabled RCM Systems in Oncology 

 
Note. Figure created by the author synthesized from insights throughout the article 
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A Call to Action for Stakeholders 
 
To harness the full benefits that AI-enabled RCM systems have to offer, action 

must be taken by all stakeholders including healthcare administrators, policymakers, 
technology providers, and researchers. Healthcare administrators should invest in 
experimenting with implementation phases to pilot projects with tangible ROI. Ensure 
that staff are properly trained with the AI system.  Key performance indicators (KPIs) 
should be used to check the system performance and identify improvement areas on 
regular basis. Policymakers should improve regulatory frameworks to safeguard ethical 
use and safeguard private data. For small and rural practices, financial incentives, like 
grants or tax credits, help offset the steep forward costs of becoming an adopter of AI 
(Simon et al., 2018). Technology providers ought to partner with healthcare organizations 
to create state-of-the-art, customizable, scalable solutions custom made for oncology 
practices and prioritize interoperability with existing IT infrastructures. 

 
Researchers should try to understand how long-term impact of AI enable RCM 

systems influences financial performance and patient outcomes and explore new 
technologies such as the blockchain and augmented intelligence. Global health leaders 
should work for the use of  AI-enabled RCM systems in underserved regions. This system 
can address universal challenges of inefficiencies, constraints of resources and fill the 
gaps in the delivery of healthcare, and promote equity (Wang & Ye, 2022). 
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