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Abstract

This whitepaper delves into the groundbreaking role of generative Al (GenAl) and large language models (LLMs) in
revolutionizing healthcare, with a specific focus on revenue cycle management. It unveils the immense potential of
advanced Al, projecting annual savings of $360 billion for the U.S. healthcare system and highlighting it as a pivotal
force in reshaping the industry. The paper emphasizes GenAl's transformative capabilities — from enhancing the patient
experience to streamlining clinical care. It underscores the critical impact of GenAl in the revenue cycle, presenting a
compelling use case of how Johns Hopkins Health System and AKASA have deployed this technology to improve prior
authorization. By unlocking clinical records, increasing the accuracy of completed tasks, and improving workflow
efficiency, GenAl offers healthcare leaders a tangible solution to reduce operating costs, enhance productivity, and
drive revenue.

Introduction

Artificial intelligence (Al) technology has been used in healthcare for years, but generative Al (GenAl) and large
language models (LLMs) — both still in their infancy — are poised for explosive growth.

The broader adoption of advanced Al could lead to saving $360 billion annually on U.S. healthcare.' Plus, 75% of health
system executives believe GenAl has reached a turning point in its ability to reshape this industry.?

Today’s healthcare organizations are increasingly up against a host of challenges: slim operating margins, staffing
shortages, high costs, and growing volumes. But the demand for healthcare is infinite. The only way to satisfy that
demand is by doing more with less. As a society, we have primarily done that with technology.

While there is no shortage of data in healthcare, there has not been a way to make sense of all the unstructured and
disparate data and leverage it in meaningful ways — until now.

GenAl represents one of the most foundational technological advances in recent decades, and the potential healthcare use
cases are expansive — from clinical care and drug development to remote patient monitoring and the patient experience.

Perhaps one of the most compelling applications of GenAl is within the revenue cycle. With increasing claim volume,
prior authorizations, and denials, growing payer complexity, challenging coding requirements, and insufficient staff,
GenAl is uniquely suited to address the revenue cycle’s most significant challenges.

! Sahni, N., Stein, G., Zemmel, R., & Cutler, D. (2023). The potential impact of artificial intelligence on healthcare spending. The
Economics of Artificial Intelligence: Health Care Challenges. https://doi.org/10.3386/w30857

2 Berger, E., & Dries, M. (2023, August 7). Beyond Hype: Getting the Most Out of Generative Al in Healthcare Today. Bain &
Company. https://www.bain.com/insights/getting-the-most-out-of-generative-ai-in-healthcare/
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The hierarchy of Al technology

With so much confusion circling this new technology, it is critical to understand the intersecting definitions.

Artificial intelligence (Al) is a computer system that performs tasks typically requiring human intelligence, such as visual
perception, speech recognition, decision-making, and language translation. Machine learning (ML), a subfield of Al,
studies and produces statistical algorithms that can generalize and perform tasks without detailed instructions. Instead of
programming the computer, the technology can learn as it is exposed to more data and shown examples of what it needs to
do. Deep learning is a type of ML that uses deep neural networks to teach computers how to process data as humans do
and perform specific tasks, and it has played an important role in recent Al advances. Natural language processing
(NLP) is the field of computer science that focuses on processing and understanding textual data.

LLMs are a type of Al model that can understand complex language and reasoning at human levels. Older models have
been able to read text and images. But this new wave can not only read at a much deeper level, but also generate
human-like text, images, or other outputs like sound. Such models are grouped under the umbrella of generative Al It
works by filling in the blanks and predicting words or parts of words (or images, audio, etc.) depending on what the model
has seen.

LLMs start with a foundation model trained on massive piles of books, articles, and web resources. If something is
written in human language, an LLM can interpret and model it. Some LLMs are released to the public — think of it as a
baseline technology to build on top of, like the internet. These open-source models are then fine-tuned to focus on specific
industries or expertise.

ChatGPT is one of the fastest-growing consumer applications of all time (surpassed only by Meta’s Threads) and is now
one of the top 30 websites worldwide, generating 2.9 billion visits in June of 2024.*> And it is powered by an LLM.
ChatGPT is short for chatbot generative pre-trained transformer and is built on the GPT large language model. There is
also Google’s PaLM (powering Gemini — formerly known as Bard), Meta’s Llama, and Anthropic’s Claude. Plus,
text-to-image generators (Midjourney) and code generators (Copilot).

Though LLMs and GenAl have only recently become household names, this technology has been years in the making.
With rudimentary precursors going back decades, it largely started around 2013 with the idea that by focusing on
unsupervised training, a machine learning algorithm can look for patterns in a data set without pre-existing labels and
with minimal human supervision. Since then, this technology has been getting bigger, going faster, and analyzing larger
data sets.

GenAl, LLMs, and productivity

But what does all of this mean for organizations, practically? Studies are pointing to the potential for GenAl to help
people work both better and faster.

? Carr, David (2024, June 27). ChatGPT Continued to Gain Traffic in June, Beating the “Summer Slump.” Similarweb.
https://www.similarweb.com/blog/insights/ai-news/chatgpt-beats-summer-slump; Tong, A. (2023, September 7). Exclusive: ChatGPT
traffic slips again for third month in a row. https://www.reuters.com/technology/chatgpt-traftic-slips-again-third-month-row-
2023-09-07
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' LLMs are already adept
B o e i e PETformance) e : at engaging in complex
100% reasoning. When
research scientists gave
LLMs different

complicated standardized
tests, such as AP tests,
SATs, and professional
exams, the technology
scored above 80% on
many (see Chart A).*
The dark blue bars
represent GPT-3.5
(released November
2022), while the lighter
blue is GPT-4 (released
March 2023).

The improvement

is dramatic.

They are also passing tests for highly skilled workers, again with rapid progress. About two-and-a-half years ago,
Google’s medical LLM (Med-PaLM) scored 33.3% on the USMLE. More recently, scores have jumped to 86.5%.°

Being able to perform such '
complex reasoning means the (a) Time Taken Decreases (b) Average Grades Increase

technology is more useful in
assisting with real-world
productivity. Applications

Treatment Effect: -0.83 SDs A——Treated  Treatment Effect: -0.45SDs
95% Cl: [-0.63, -1.03] = =0 = Control 95% Cl: [0.27, 0.63]

specifically for healthcare workers
are still early, but a study out of
MIT found GenAl increased the

Self-Reported Time Spent (Minutes)
Mean Grade

productivity of skilled workers by et

decreasing time-per-task by 40% Pre-Treatment Post-Treatment Pre-Treatment Post Treatment
and improving the quality of output (c) Time Distribution (Second Task) (d) Grades (Second Task)

by 28% (see Chart B).° It is rare to

make things both better and faster Generative Al substantially raises average productivity:

— and showing substantial - Time taken decreases by 40%

- Output quality rises by 18% CHART B

improvements in both is
remarkable.

4 OpenAl (2023). “GPT-4 Technical Report”. arXiv:2303.08774 https://cdn.openai.com/papers/gpt-4.pdf

5> Google Research, DeepMind, “Towards Expert-Level Medical Question Answering with Large Language Models”.
arXiv:2305.09617v1 https://arxiv.org/pdf/2305.09617.pdf

% Noy, S., & Zhang, W. (2023). Experimental evidence on the productivity effects of Generative Artificial Intelligence. Science,
381(6654), 187-192. https://doi.org/10.1126/science.adh2586
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(a) Grade Inequality Decreases

The study also found that augmenting work with Al
significantly increases job satisfaction, allowing people to do

more interesting and complex tasks.
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How GenAl and LLMs can transform health systems

With more than 800 companies using this advanced technology to streamline processes, it is becoming infused across all
industries and skill sets.’

Healthcare providers are already exploring GenAl and LLMs to improve quality and results and reduce costs. Given the
foundational leaps in understanding complex concepts, the potential to transform healthcare in even more ways is
significant. There are multiple domains in healthcare (across patient messaging, prior authorization, coding, clinical trials,
drug development, etc.) where LLMs can transform productivity and outcomes.

Some health systems are currently integrating Al into screening procedures for earlier identification of issues such as
breast cancer and prostate cancer.® Researchers are creating new protein structures, paving the way for better gene therapy
and faster medicine development.’ Potential use cases even include improving the patient experience, such as chatbot
applications for patient messaging, personalized care instructions, post-visit summaries, appointment scheduling,
medication reminders, cost estimates, billing questions, and automated outbound notifications and communications.'® The
strongest use cases are those that can eliminate many steps in a workflow or help source required documents, such as
deploying GenAl solutions to streamline the prior authorization process. So many possibilities.

We view one of the most significant opportunities for efficient and cost-effective implementation of GenAl in healthcare
as being in the revenue cycle.

" CB Insights. (2024, February 27). The generative Al boom in 6 charts.
https://www.cbinsights.com/research/generative-ai-funding-top-startups-investors/

8 Lang, K., Josefsson, V., Larsson, A.-M., Larsson, S., Hégberg, C., Sartor, H., Hofvind, S., Andersson, 1., & Rosso, A. (2023).
Artificial intelligence-supported screen reading versus standard double reading in the Mammography Screening with Artificial
Intelligence trial (MASAI) The Lancet Oncology, 24(8), 936—944. https://doi.org/10.1016/s1470-2045(23)00298-x; Eloy, C., Marques,
A., Pinto, J., Pinheiro, J., Campelos, S., Curado, M., Vale, J., & Poldnia, A. (2023). Artificial Intelligence—assisted cancer diagnosis
improves the efficiency of pathologists in prostatic biopsies. Virchows Archiv, 482(3), 595-604.
https://doi.org/10.1007/s00428-023-03518-5

? Gordon, R. (2023, July 12). Generative Al imagines new protein structures. July 1, 2024,
https://news.mit.edu/2023/generative-ai-imagines-new-protein-structures-0712

19 Bhasker, S., Bruce, D., Lamb, J., & Stein, G. (2023, July 10). Tackling healthcare’s biggest burdens with generative Al July 1,
2024, https://www.mckinsey.com/industries/healthcare/our-insights/tackling-healthcares-biggest-burdens-with-generative-ai
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GenAl and LLMs will play a critical role in the future of the
revenue cycle

More than 70% of healthcare leaders are considering using GenAl in their organizations, with nearly 60% of them eyeing
the revenue cycle for implementation." It is the future of this industry.

Revenue cycle management (RCM) underlies the entire patient journey, from the moment an appointment is scheduled to
benefits eligibility, prior authorization, coding, claims processing, and denials. It impacts patients, providers, and payers.
Even small improvements to the revenue cycle can have a profound impact on these stakeholders.

Much of the challenges within the revenue cycle involve the massive amount of unstructured clinical data. Automation
has made inroads in improving RCM workflows, but technology built on robotic process automation (RPA), bots, macros,
and simpler NLP simply has not been powerful enough to have a significant impact. Until now.

GenAl unlocks clinical records. It enables software to rapidly and accurately understand large, complex clinical
documents (such as chart records) that were previously opaque to computers, comprehend the clinical context, extract
information from documents at scale, and use the data in meaningful ways.

Many major revenue cycle tasks are based on the core concept of leveraging patient clinical records in communications
with payers. Prior authorization revolves around leveraging clinical records to validate with payers that a procedure is
necessary. Coding converts records to a structured format (medical codes) so that payers can interpret, process, and remit
payments. Denials management ensures payers do not miss critical clinical details when making decisions, and appealing
them when they do. These are all areas where GenAl technology can help short-staffed revenue cycle teams and have a
massive influence.

Historically, the accurate interpretation of clinical records across these use cases has been challenging. Staff need to be
well-trained to understand these documents. The records themselves may be long reams of documents and would be
time-consuming to review, even for well-trained individuals.

But GenAl is not constrained. It is highly scalable and able to analyze 100% of available documents, 100% of the time.
With GenAl, a slew of time-consuming administrative tasks in the revenue cycle can be automated to improve efficiency
and save time. It can select the correct clinical documents for prior authorization, answer clinical questions, code claims,
and generate appeal letters to payers.

When deploying this new technology, health systems are focusing on automation use cases that can reduce administrative
burdens and enhance operational efficiencies. Top priorities for GenAl in the next year include charge capture and
reconciliation, structuring and analysis of patient data, and workflow optimization and automation.'

By successfully automating tasks with such innovative and transformational technology, staff can devote time to more
complex workflows that require human intervention. The result is a more efficient, productive revenue cycle that can
attract and retain staff, reduce denials, drive more revenue, and improve the patient experience.

' AKASA. (2023, November 16). 70% of Healthcare Providers Actively Considering Use of Generative Al. Retrieved from
https://akasa.com/press/use-of-generative-ai/.

12 Berger, E., & Dries, M. (2023, August 7). Beyond Hype: Getting the Most Out of Generative Al in Healthcare Today. Bain &
Company. https://www.bain.com/insights/getting-the-most-out-of-generative-ai-in-healthcare/
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Starting GenAl efforts with prior authorization: A use case

Prior authorization needs help. Between reading provider notes and selecting the correct clinical documentation, it is no
surprise it is the second most time-consuming task in the revenue cycle." Plus, one-third of physicians report that prior
authorization has led to a serious adverse event for a patient, with 80% saying the process has resulted in patients
abandoning a recommended course of treatment.'* The patient and provider benefits of improving auth are obvious.

But why is prior authorization a good candidate for GenAI? The heart of auth is submitting supporting clinical
documentation to validate an auth request. In many cases, staff has to evaluate dozens of medical records before
determining which ones are relevant to send to a payer. Sending too many may slow down the payer and result in delays.
Sending too few may mean missing a critical document and getting a denial. Neither is a good outcome for the patient or
the patient access team.

As established earlier, we believe GenAl is incredibly effective at analyzing clinical documents. That is what we were
able to demonstrate. We use a human-in-the-loop system that leverages an LLM to evaluate a patient’s records and then
suggest the most relevant ones based on dx/px codes, with the final selection made by the user.

We have now gone live with this system — and are continuing to expand payers, service lines, and patient classes. The
GenAl is performing well in evaluating a wide variety of clinical documents and functioning in very complex service lines
like urology, surgery, and gastroenterology.

GenAl also has the potential to allow more comprehensive and faster prior auth requests than was previously possible
with staff alone. Early testing found that our GenAl could find more relevant documents than staff alone and
document search and selection is also faster, with additional improvements to come.

It is perhaps unsurprising that GenAl can be more effective at these tedious tasks than humans. Humans have natural time
and attention constraints. They have productivity expectations they are working toward. And, in many cases, they do not
have time to scan through every potentially relevant document and may miss a key one. GenAl does not have these
constraints and can review all documents all the time. Whereas a specialist may stop at progress notes, the Al can read the
entire record to find hidden information that may be relevant. It often finds medical details buried in clinical records that
are useful for auth submissions.

Once an LLM is up and running, it can also deliver consistent value. Even as new staff join, it can significantly reduce
their training time with Al augmentation.

We have found that leveraging GenAl for prior authorization improves the quality of document selection, enables
streamlined workflows, saves time, and can solve staffing challenges.

We believe this is one of the first practical applications of GenAl in prior auth. We picked document selection as an initial
area to test, but there are many more use cases for this technology that we plan to explore. We are excited by the results
and intend to grow investment and attention in this area.

3 AKASA. (2023, April 19). Denials Management Is the Most Time-Consuming Revenue Cycle Task. Retrieved July 1, 2024, from
https://akasa.com/press/denials-management-most-time-consuming-revenue-cycle-task-survey/

' American Medical Association. (n.d.). 2022 AMA prior authorization (PA) physician survey.
https://www.ama-assn.org/system/files/prior-authorization-survey.pdf
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Conclusion

The challenges of the revenue cycle are not going away. As healthcare continues to grow in complexity, workforce
shortages persist, and the patient experience becomes even more of a priority, implementing innovations such as GenAl
and LLMs will become imperative.

We expect health systems to seek opportunities to deploy this technology across the revenue cycle. Given its high
administrative burden, complexity, and time-consuming processes, prior authorization can greatly benefit from GenAl.
Over the upcoming months and years, we will see more evolution in the revenue cycle through GenAl, with expanded use
cases across coding, denials, and other areas.

GenAl represents an incredibly transformative technology, with the ability to simultaneously improve both quality and
speed of output. With this innovation, the healthcare revenue cycle can finally solve some of its most significant
challenges, reduce operating costs, and drive long-term profitability.
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