Migration Letters

Volume: 19, No: 6 (2022), pp. 1159-1172
ISSN: 1741-8984 (Print) ISSN: 1741-8992 (Online)

www.migrationletters.com

Al-Driven Insights Into End-Of-Life Decision-Making:
Ethical, Legal, And Clinical Perspectives On Leveraging
Machine Learning To Improve Patient Autonomy And
Palliative Care Outcomes

Tulasi Naga Subhash Polineni®, Kiran Kumar Maguluri?, Zakera Yasmeen®, Andrew
Edward*

Abstract

Rapid advances in the development of machine learning algorithms provide an opportunity to
revolutionize treatment decisions at the end of life, particularly for patients who are unable to
communicate their own wishes. However, current legal regulation jars with this increased
potential and often precludes vital steps from being practically taken in the clinical sphere. The
medical sphere is further confined by current incomplete ethical and legal guidance on how
predictive algorithms should be deployed in the hospital setting in general. After an analysis
of the application of machine learning and deep learning to end-of-life outcomes, our paper
outlines *how machine learning can be used for principled end-of-life decision-making, tightly
drawing the implications of the proposed solutions from pertinent ethical theory and case law.
Historically, the prediction of terminal prognostic outcomes and the formulation of potential
competing legal, ethical, and clinical responses to these predictions have taken place in
parallel. On the one hand, clinicians have been equipped with a range of prognostic tools to
aid estimates of life expectancy for patients approaching the end of their lives. On the other,
legal guidance has been developed to codify the timing at which life support can properly be
withheld or withdrawn from terminally unwell patients. Nowadays, predictive algorithmic
advances have the capacity to revolutionize individualized terminal prognosis. Data analysis
significantly improves palliative care outcomes and can ensure that patients — who are
traditionally vulnerable to clinicians' well-intentioned overoptimism — can be provided with
transparent, personalized information about the end of their lives. With clearer knowledge, the
decision to forgo aggressive therapy and move towards a palliative care approach can better
correspond to a rational patient's end-of-life preferences.

Keywords: End-of-life, end-of-life care, end-of-life decision-making, decision-making, patient
autonomy, patient self-determination, palliative care, dignity of choice, medical decision-
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The process of decision-making around the end of an individual's life, as life-extending or
prolongation measures are exhausted, is a complicated one, encompassing medical, psycho-
social, religious, and legal considerations. In the US, the majority of people would prefer to die
at home but do not get that wish; also, most people are aware of hospice as an end-of-life care
option, but do not select it prior to receiving life-shortening diagnoses. More than 500,000
people per day die for lack of care during the period from diagnosis to a "peaceful end.” This
is often due to the misalignment of patient and family personal preferences, expressed in "code-
status" directives, which pertain only to the last few minutes of life, versus medical professional
assessments of the status of the patient and the potential for successful treatment delivery.

Providers of care use these documents to decide about the level of care delivered, but the
conversations and decisions that these documents reflect are not "in the loop™ when these
instruments that encode these decisions are being consulted. Even if these decisions are
weighted to comply with the "should" versus "will" decisions, these "snapshot" decisions do
not consider the "trajectory” of the patient's values as she evolves. These ignored values may
be included in a patient’s statement of the appointment of a "proxy decision-maker," making
the provision of patient care with an ignored directive both unethical and illegal. The quality
of the patient’s and family’s chosen pathway of care can be profoundly influenced by careful
end-of-life planning discussions. However, it can take longer than the standard 20-minute
office visits in a resource-constrained health care environment and is often not billable
activities.The decision-making process surrounding the end of an individual's life is deeply
complex, involving a blend of medical, psychological, social, religious, and legal factors. In
the United States, while many individuals express a preference to die at home, most do not
achieve this outcome, often due to a lack of proactive end-of-life care planning or timely use
of hospice services. This is compounded by a disconnect between patient and family
preferences, typically captured in "code-status™ directives that focus on immediate life-saving
measures, and the medical assessments that guide treatment decisions. These directives, while
crucial, often fail to account for the patient's evolving values or the trajectory of their illness,
leading to care that may not align with their true wishes. Additionally, the time-consuming
nature of meaningful end-of-life planning discussions, which may require more than the
standard office visit, is frequently overlooked in resource-constrained healthcare settings.
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Fig 1: Patient Autonomy in Medical Education
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1.1. Background and Significance

The importance of understanding the decision-making behaviors of patients at the end of life
is immeasurable. Personal choices for healthcare during life progression frequently govern not
just the range of treatment satisfaction but also the opportunity to make choices concerning
healthcare at the conclusion of life, while a reasonable lifetime quality, unique to the person’s
individual end of life expectancy, is provided. It would be possible for patients to understand
and make knowledgeable choices concerning the benefits of hospice treatment, including
potential insurance coverage problems, not only through offering comprehensive, useful
knowledge but also by exposing the kinds of cognitive biases that might have played a part in
decisions to use healthcare at the end of life. Then, if valuable, private resources could be
discovered for end-of-life treatment. It could involve critical evaluations on treatment options
discussed with caregivers, and it should improve palliative care analysis strategies by offering
a valuable collection of methods whenever it is ambiguous which precise problem should be
discussed. However, the creation and clinical implementation of insightful supportive
strategies that allow easy, customized explanations by physicians of the healthcare choices of
people, which are highly relevant in clinical medical care contexts, are also areas that carry out
computer-driven understanding designs. The findings would confirm two often controversial
hypotheses about care rules at the end of life in this manner, in which we can apply the
algorithm form—one widely embraced, one widely debated. In addition to supporting the
worst-case preferences of the patient in such a wide range of scenarios, we may have results
that suggest that treatments exceeding a particular annual cost-effectiveness will be made
available.

1.2. Research Aim and Objectives

The aim of our study is to create a new platform to assist in the identification of legal capacity
and treatment preference among patients with life-threatening diseases at the end of life using
machine learning technigques to maximize patient autonomy by helping proxies and healthcare
providers better predict patient preferences. Machine learning predicts healthcare outcomes by
learning complex patterns in the observational process. The predictive advantages of machine
learning contribute to obtaining individualized insights that drive more compliant decision-
making processes. The objectives of the proposed study are to: (1) create a comprehensive data
repository that includes longitudinal data on patient proxies, healthcare service utilization, and
proxy decisions; (2) develop machine learning-enhanced decision support services for patient
proxies; and (3) design and test machine learning-based predictive models using a variety of
statistical and algorithmic techniques. We will recruit patient proxies from partnering
healthcare institutions and use a variety of qualitative and quantitative methods to assess the
effectiveness of this study. The implementation of these objectives combines medical research
with engineering, law, and other fields.

Equ 1: Patient Autonomy Factor (Informed Consent Model)

2. Ethical Considerations in End-of-Life Decision-Making

Being aware of the role that Al plays in end-of-life decision-making and understanding the
clinical, ethical, legal, and regulatory landscape within which these tools operate is relevant to
ensure that any unbiased predictions or insights can be deployed responsibly. Furthermore, the
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use of Al in these spaces can be endowed with unique ethical considerations that make it
distinctively different from other clinical endeavors. Such distinctions need to be
comprehensively delineated to ensure that the implementation of any developed tool can stand
up to scrutiny that is both a reflection of changing societal and patient expectations and a
cautious handling of end-of-life decision-making that prioritizes understanding the exceptions
over an overreliance on the rule. The practicability of deploying Al tools in clinical contexts is
in part determined by empirical bias that is observable through training data errors and
miscalibration. In the context of end-of-life decision-making, where the circumstances of each
patient are unique, it is important to construct Al tools that are defensibly individualized and
free of demographic or disease-related bias. While lab-based experiments may detect and
balance out such discrepancies, they may not always be directly translatable to real-world
settings, purely as a reflection of the immense clinical diversity that Al may over-extrapolate
from its data, leading to observational myopia or a misinterpretation of a clinician’s intention.
Conducting clinical trials with Al-driven predictive models, assisting healthcare providers by
incorporating those frameworks into their consultations, may have the effect of either adhering
to or adversely making a significant judgment of the conversations that influence treatment
undertakings. It is important to identify the thin line of responsible and observational prudence
versus decision-driven prejudice, encouraging the unbiased implementation of such models.
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Fig 2: Ethical considerations

2.1. Principles of Medical Ethics

Consequently, the centrality of patient autonomy within contemporary American medical
ethics is unlikely to abate any time soon. The starting point of all inquiries should probably be
the principle that constitutes it, called principle 1 in this discussion—often referred to as the
Principle of Respect for Autonomy. This is a very simple principle. It states that a therapist
should respect the patient’s autonomy and should not override this just because, in the
therapist’s opinion, it is better to act otherwise. In almost all cases, a therapist should seek the
patient’s freely given consent before providing therapy. There is also a Negative Principle of
Autonomy. It states that a therapist should not provide therapy where the patient would lose
autonomy unless there are both very good reasons for providing it and either the therapist or an
advocate for the patient is prepared to accept continuing basic responsibility for the welfare of
the patient.
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There is clearly little point in us talking about such principles unless they are accepted across
this whole range of cases. But, other than the angry and intolerant, who tries to deny them? It
is at least worth remembering that principles, however apparently obvious, are principles about
which one might argue. Suppose that there are two principles, one of which has been fairly
widely accepted but is also fairly widely flouted; another has been generally respected. Which
principle should we seek to refashion? For the first, it might be much more attractive. But when,
as is the case here, one is widely flouted by many in past moments of crisis, which present
minds should it be supposed were not plagued by doubts and immoral acts? It is surely a bad
idea to include either this principle or any alloy of it in the foundation of values we hope will
inspire better actions by future crisis managers.

2.2. Al and Autonomy: Balancing Benefits and Risks

Health care professionals, scholars, and policymakers have explored for several decades the
potential benefits and risks that Al could present to shared end-of-life decision-making. Al
might improve end-of-life care decision-making in ways that promote or complement patient
autonomy, by making possible better and more universal understanding of disease mechanisms,
more individualized patient risk and outcome predictions, and faster, more comprehensive, and
more consistent analyses of patients' symptoms and analyses of drug efficacy and risks.
However, Al results cannot simply be assumed to better support respect for patient autonomy.
Al algorithms are created by and reflect the goals of their makers—typically, health care
researchers, technologists, and companies, who may pursue their economic or professional
interest above protecting patient interests. Similarly, as with many relationships involving
persons with diminished or fluctuating capabilities, Al and medical doctors can facilitate or
replace patient decisions at the end of life, which might better respect patient values and
preferences or might subvert them. In this context, Al might exacerbate pre existing problems
with the medical profession, systems of care, and caregivers eclipsing patients' own expertise
about themselves and displacing patients' values and preferences in end-of-life care decision-
making.

The risk that problems with Al accuracy and reliability result in incorrectly generated or
conveyed information can be exacerbated by the unrealistic public expectations of the
capabilities of Al. Alarming data about the American public's expectations of Al in health care
included the finding that a significant percentage of respondents believed that Al health
technology was potentially smarter than physicians. This suggests an optimistic bias about the
capabilities and realism of Al due to media hype. Such optimism may foster the widespread
use of data-driven tools in palliative care, where such tools' potential to harm may actually
exceed their potential to help. Given the great emotional and physical consequences of
misinformed end-of-life care decisions, this is neither ethically acceptable nor compatible with
legal standards for patient decision-making and informed consent. However, regulatory bodies
in liberal democracies will face significant challenges in crafting enforceable laws, regulations,
and guidelines to ensure ethically safe and responsible Al use in end-of-life care decision-
making.
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Fig : A survey of Al ethics in business literature

3. Legal Frameworks and Regulations

Al-driven insights into end-of-life decision-making: ethical, legal, and clinical perspectives on
leveraging machine learning to improve patient autonomy and palliative care treatment.
Freedom of choice and respect for patients' autonomy are key components of many healthcare
regulations and associated legal frameworks globally. These norms are particularly important
in end-of-life decision-making, which involves a delicate balance between respect for patient
choices, respect for life, and the generally applicable principle of non-maleficence. This
requirement generally requires healthcare providers to give the patient's autonomy and
decisions respect, particularly with regard to the ending of his or her own life, while ensuring
treatment continuation.

3.1. Current Legal Landscape in Healthcare

The current relationship between law and technology in healthcare is being exposed by
healthcare systems overwhelmed by COVID-19. US healthcare systems, hampered by an array
of legal and ethical restrictions in state and federal regulation, have been forced to hurriedly
implement telehealth and remote monitoring technologies innovated in research and
development settings that may not fully comply with healthcare and privacy laws. Under stress
events like the COVID-19 pandemic, adaptation may drive important changes in healthcare
and technological innovation that will significantly outstate the present emergency. These
changes may divide the light and the bright willing to take an ethical and legally reasonable
risk from entrepreneurs intending to profiteer at beneficiaries' expense. This text seeks to
identify potential opportunities for collaborations between private sector innovators, non-profit
organizations, and public sector healthcare system administrators and policy-making entities
that could create a collaborative base framework for Al-driven innovations to improve patient
autonomy and palliative care outcomes. In the near future, as the demand for Al-empowered
assistance is pressed by stress events like the COVID-19 pandemic, ethical considerations
necessary in their development may wane as well. It is important to protect fundamental ethical
concerns addressing the Al relationship in end-of-life decision-making and potential palliative
care so these models can be refined and implemented effectively and consistently with
applicable regulatory regimes.
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Fig 3: Overlapping ethical, legal and psychosocial issues

3.2. Implications of Al in End-of-Life Care

The moral responsibility of clinicians, data scientists, Al researchers, and healthcare and
regulatory institutions affords the judicious integration of Al in maintaining and enhancing
ethical standards, particularly in end-of-life care. It is vital to guard against undermining the
moral ethos in clinical and social practice. Patient and family autonomy and dignity are pivotal.
Learning these goals means that the diversity of individual healthcare and social systems,
medical and bioethical practices, and religious and spiritual values must be embraced within
guidelines for responsible Al design, augmentation, and learning. In end-of-life care, these
guidelines would presume supportive roles. While tasks should be handled according to
existing ethical obligations, these obligations are not always followed due to organizational
burdens. Al could exploit data-driven lessons learned from these scenarios to improve current
socio technical structuring. Yet the methodology is not only data collection, legal permits, and
regulation but also by embracing inclusivity in collective intelligence for heterogeneous data
at different scales within the organizational burden, translating lessons learned into practical
care applications in the sociotechnical structuring of end-of-life care. Al design, as one area in
such a broader socio technical fabric, embodies how Al can err despite its readiness to help.

Equ 2: Clinical Model (Predicting Palliative Care Outcomes)

o S5.(0) = vwhuw ol sach climical symipiom 1 o time |

4. Clinical Applications of Al in Palliative Care

Given the complexity and sensitive nature of end-of-life care, the emerging role of Al in data
processing and knowledge generation may add significant value. There is a growing overall
interest in using Al in palliative care, particularly in clinical tasks and other labor-intensive
domains such as symptom management and triaging patients. A few Al-driven tools support
patient assessment and care recommendations. One tool processes massive amounts of clinical
data and offers clinicians a variety of care options. A maobile application leverages Al to provide
a rapid estimation of a patient’s imminent death to healthcare professionals to quickly facilitate
discussion of end-of-life preferences with the patient.
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Another application interprets and applies Natural Language Processing to predict when a
patient will die. Health professionals can use this predictive tool for real-time discussion
management and stress reduction, with the aim of a peaceful death. When a patient’s death is
likely, the tool prompts an alert on the health professional’s smartphone. Other Al decision-
support tools generate personalized care plans based on patient symptomatology. One app
connects patients with oncology specialists and applies advanced Al techniques to develop a
care plan in the context of their goals, preferences, and tolerance of the side effects of
alternative treatment plans. Another Al also enables the generation of holistic care plans for
geriatric oncology patients. The care plans are intended to incorporate a wide range of domains
in personalized treatment, revealing severe symptoms, assessing and adapting therapy,
optimizing and changing treatment.
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Fig 4: Application Areas of Al in Healthcare

4.1. Current Practices and Challenges

Before we delve into how ML insights can potentially help here, it is critical to first understand
what happens in making such a terrible decision. For example, even though a terminally ill
patient is directed towards a goal of focusing on quality of life often by both experts in the
palliative care field and the law, this encourages a patient to come to a realization that their
bodies might be in a different state than the memories and images they have of themselves.
Family members most often take cues from the patient involved and offer rational reasons as
to why a patient has made up their mind. However, this process is difficult and fraught with
challenges for any decision maker, let alone a person in physical decline. All of the different
decision influencers mentioned become codependent players in making a difficult, albeit
necessary, life-ending choice. There are also undeniable disparities among other decision-
making factors that can compromise patient autonomy — such as differences in education,
experiences, and relationships with one’s own body — making the process dynamic, unique,
and complicated for each individual.

While it is clear that the majority of patients do not make this extremely sensitive decision
lightly, a challenging question that some worried courtroom judges have to grapple with is
whether hastened death—where a person resolves their own intentional self-ending due to
“unbearable suffering”—is true to the original intent of the law in protecting patients from
malicious external manipulation. If a patient is required to have an understandable and sound
decision to undergo the ending of their own life, how is this standard both achieved and
exceeded by others offering influence in their decision? This paper will focus on examining
methods that can contribute to improving patient autonomy for end-of-life decision-making. It
seeks to understand relationships between primary decision-making factors to empower the
grip that a patient might have during the process.

Migration Letters
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4.2. Potential Benefits of Al Integration

Al has the potential to extend and deepen clinical understanding of a patient's true wishes
through rapid analysis of thousands of hours of audiovisual content that may include relevant
historical context and prior expressions, which are difficult for someone to manually access.
Helping busy clinicians to more easily understand what the subjective experience might be for
a patient is likely to be welcomed by professionals and patients, given that there has generally
been a growing demand and recent focus on regaining patient qualitative autonomy within
decision-making processes. Al makes this analysis feasible in a way that was once impossible,
permitting an arguably more nuanced timeline of preferences to be drawn, informed at a time
when the patient was evidently unharmed and had full mental faculties. This capacity not only
enriches patient autonomy but respects it, given that the holistic narrative can facilitate
decision-making based upon an informed capacity, supporting the patient to exercise self-
determination with grounded knowledge of both the process and the decision's fallout.

Al also carries the potential to act as a ‘check' for humans where a lack of capacity is in doubt.
If the machine-assessed level of consciousness does not align with patient-doctor discussions
or historical preferences, requisite safeguarding steps can be rapidly taken. Prompt detection
of potential vulnerabilities or oversight will expedite the support, second opinion, or capacity
assessment a patient may require. Machine assessment that ostensibly supports and respects
autonomy may also help to reduce safeguards in cases where they are not strictly required,
delivering a quicker or less restrictive pathway. These benefits can translate into the patient
receiving a care package that aligns more closely with their actual character and previously
expressed aims, prime aspects of a best interests determination. Rapid analysis of thousands of
hours of data by Al for those living with dementia could be used to spot meaningful moments
that influence carer attitudes to continued care and inherent stressors. By identifying 'moves
that matter', caregivers might be fast-tracked to the categories of personhood and relationships
that bring them the greatest sense of rewarding interactions; digital masking of those times
perceived as more stressful could reduce the risk of escalatory behavior, contributing to a more
positive care environment.

__-.--II|1

Fig : Precision Medicine and Access to Health Services at the Spotlight

5. Case Studies and Real-World Examples

As an illustration of how Al can support aligned decision-making in concrete clinical scenarios,
consider the losses experienced by patients and their families when the grief pattern becomes
exacerbated by pronounced internal conflict and repeated complex grief. The occurrence of
complicated grief in the bereavement period has been linked to end-of-life decision-making to
withdraw life-sustaining treatment. The Mortality Risk Trajectory-Based Treatment Gradation
model offers the potential to inform end-of-life decision-making by providing insights into how
well patients respond to a trial of appropriate and necessary treatment, and what the potential
options are when considering assisted death. The model does so without reducing the
complexity of end-of-life care and related clinical and interpersonal judgment.

A little more than 0.02% of patients demand the assisted dying option. When examining the
reasons for making the requests, patients were and still are assertive, clear, and resolute. In
addition to the limited availability of health insurance coverage, we expect that the 0.02% of
patients had unaddressed distress and suffering. There is some evidence to suggest that a
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palliative care approach can address these overlooked distress and suffering experiences and
moderate the requests for assistance in dying. Before making the decision, patients and their
families can receive counseling about the outcomes from various options and experiences from
how others entered the dying time of life. Furthermore, a vulnerability index will allow
caregivers to identify patients with complicated physical, psychological, existential, or
financial distress at the end of life to moderate demands but legally guarantee access to the
rupture of the dying trajectory regardless of the religious, moral, and conscience convictions of
the medical personnel. In the majority of cases, a combination of good practices will minimize
all or most of the grievances and afford alleviation.

) : L

Fig 5: Al in Clinical Uses

5.1. Successful Implementations of Al in Palliative Care

Given the sensitive yet often ignored topic of end-of-life healthcare, using Al in this field has,
so far, mainly centered on developing support tools. Tools that aid in determining when patients
need palliative care already exist. Implementing these tools into clinical practice is
straightforward and evidence-based, often reporting good predictions. This contrasts with Al
use in many parts of healthcare, where sometimes high prediction performance cannot translate
to clinically useful aids, due to alternative pathways for diagnosis and management of the
conditions at hand. Not all palliative care is terminal, although many Al palliative care tools
concentrate on this area. One tool in primary care, the standard goals of care, has demonstrated
benefits. Hospitals have also seen benefits from implementing Al-driven predictive models.
Staffing patient interactions is challenging within the existing operational constraints.
Approaches focused on individual patient conversations have been a successful
implementation. Al can fill manpower shortages and improve the quality of care in these
comparatively simple ways.

5.2. Ethical Dilemmas and Lessons Learned

For each theme, the ML-derived variables composing it and their proximate EOL outcomes are
listed alongside the actual or potential ethical dilemmas they raise. Lessons learned on
implementing the ML-derived variables are then detailed. The lessons include proposals for
how clinical, ethical, and programmatic considerations might be integrated to equitably
leverage Al to improve palliative care outcomes. The discussion has been informed by criticism
that algorithmic and data-centric ML publications often fail to sufficiently detail their
operationalization, which can evoke a rationale of solipsism. Ethical dilemmas and lessons
learned. Clinical, ethical, and programmatic considerations. The Al-derived variables and their
ethical implications posed by the model offer a valuable focus for multidisciplinary
conversations on patient autonomy that center around—in addition to who should decide—
what or by what means decisions should be made, and from what values or philosophies health-
related paths should be followed.

A lack of this conversation does not ensure that machine learning upholds the shared values to
which the clinical encounter is devoted. Areas where there is conceptual clarity in palliative
care ethics, but which machine learning and associated ethical considerations could engage
with more include: the concept of palliative sedation rather than hastening or prolonging death
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as independent goals; the role of varying health-related goals in discussions with—rather than
of—palliative care patients; expert and novice proxies for patient preferences; and the
marginalization of non-biomedical cultural competence.

Equ 3: Patient-Reported Outcomes (Palliative Care Feedback)
Poatvens () = S{ Prymptomalt) Pavtesmruny (1), Pergugement (2))

Yihere:

o Potane () = Patlont-reparted outcome at time £

¢ Poyuptca (1) = Patient's symaitom severity (e.g. pain, snxiety)

®  Prgipoment(t) = Patient's engagement in their own care and dedsion-making

6. Conclusion

Concluding Thoughts. The goal of this paper is to situate the appropriate use of machine
learning in the medical framework of costly end-of-life decisions for patients while still
meeting patient autonomy, informed consent, and palliative pain relief principles that underlie
more conventional medical treatment choices. Reflecting this approach, we propose and
examine potential modifications of patient-reported outcomes to enhance the appropriateness
of machine learning training and use for making the important end-of-life decisions that
patients facing durable medical conditions will sometimes be unable to make for themselves
with their usual level of mental capacity. Despite these and other precautionary steps, we worry
that patients and families may too easily acquiesce to an increased scope of expert discernment
and paternalistic, and even obligatory, use of machine learning when this is not the outcome
that the patient might be expected to have wanted.

In particular, if expert systems come to condense the standpoint of the relevant patient in such
an autonomous patient-principal end-of-life choice to a less individualistic and less accurate
degree of a comprehensive survey of the patient, push individuals into less individualized
assertions of autonomy, become product-specified and other professional standards of care
replacing medical supervision, and reduce unilaterally the management and implementation of
guaranteed or other patient service administration zealously outside the appropriate
complementary plurality of belief that all adult decision-making incompetents (as patients)
should regard, we worry that the decisions patients will be subject to will not reflect what these
individuals would choose for themselves if they could choose. We close with a brief summary
and some directions for future research on the important concerns raised about the role that
artificial intelligence should have in the making of patient-principal consent.

Other,

Fig : Percentage of guidelines released by different types of issuers
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6.1. Key Findings and Recommendations

Artificial intelligence (Al) and machine learning (ML) have the potential to transform how
healthcare providers navigate the delicate clinical and ethical challenges associated with
prognostication, decision-making, and care at the end of life. This chapter looks specifically at
how Al and ML tools can be employed to better tailor individual discussions of prognosis and
goals of care with patients to ensure that patient family-centered care is maximized. However,
Al-driven tools are not without their drawbacks, particularly in the context of end-of-life care.
In this chapter, we begin by discussing case law and analytical frameworks that attempt to
strike a balance between the autonomy of patients at the end of life and the twin goals of respect
for patient values that determine patient healthcare outcomes and the beneficence of healthcare
providers. We provide some ethical and clinical guidelines that seek to optimize the strengths
and minimize the weaknesses of Al-driven technologies that predict patient outcomes to
facilitate patient-centered end-of-life outcomes.

Al tools that predict patient mortality to the accuracy necessary to engage in fully informed
decision-making with patients and their families exist. While the optimism of some Al
integration naysayers is in many ways justified, recent strides in patient mortality predicted
accuracy suggest that the utility of such predictions is greatly in the domain of what is morally
permissible when striking an ethical balance that integrates respect for patient autonomy and
the beneficence of healthcare providers. These predictions can be significantly improved if they
are combined with real-world observations of the patient. These observations that involve
actual clinical protocol responses by the patient help stage markers that affect the flow of rules
of thumb followed by healthcare providers. Algorithms trained on feeding these algorithmic
predictions to healthcare providers can drive more patient-centered discussions grounded in
patient responses and behavioral characteristics.

6.2. Future Trends

As machine learning models improve, there is likely to be a change in the discourse around
end-of-life decision-making and Al. Currently, much of the ethical discussion around the use
of predictive models focuses on the idea of control. However, as models improve, what
constitutes an acceptable level of control diminishes. Physicians may be more willing to accept
predictions if, for instance, an error in the algorithm makes the predictions practically perfect
in every way. More broadly, as models improve, we can anticipate that they will also be more
widely seen as a way to provide different kinds of information to humans rather than replacing
it altogether. To take an intuitive example, lawyers and economists have been using software
to predict the outcomes of legal cases and financial markets for many years as just one of a
range of inputs into their own decision-making processes. This is, of course, dependent on how
effectively organizations can formulate interpretability to deliver accurate and actionable
insights from these models.

Clinical discussions around palliative care may change, with patients and providers being able
to anticipate with greater confidence how different courses of action are likely to turn out. This
has the potential both to empower patients to play a more active role in decision-making,
consistent with the ethical and legal consensus around patient directedness, patient autonomy,
and the right to refuse treatment, and to encourage more patients in particular to consider
palliative care options and/or join initiatives that may help them increase the quality of the
remaining time of life, if not extend it. Again, however, this is dependent on the confidence
that patients and providers can place in these models. Models that only come into play at the
last minute, if at all, are less likely to be seen as an invaluable source of insights, both as patients
may either prefer to make their own snap judgment, and clinicians may stick to the traditional
hum of intuition. The final implications of these shifts will largely depend on the effectiveness
of the regulatory regime, offering patients and providers reassurance on the quality of the
models and how they are being employed.
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