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Abstract

We have a fundamental responsibility as oncologists to deliver personalized care tailored to each 

individual. In addition to an unprecedented expansion of treatment options for patients, recent 

advances in molecular profiling and functional assessments have greatly improved our ability 

to predict risks, benefits, and outcomes for older patients with cancer.1,2 Molecular profiling 

identifies genomic abnormalities and allows oncologists to predict response to cancer therapy. 

Functional assessment such as a geriatric assessment allows oncologists to predict risks of 

treatment-related morbidity and mortality. Ongoing efforts aim to further refine our ability to 

predict outcomes for individuals by identifying relevant clinically meaningful thresholds (e.g., 

cut-off values for variant allele frequency, fitness criteria for a specific disease). Complex risk 

prediction models are now routinely used to integrate these data and produce personalized 

estimates of survival and response to cancer therapies, helping oncologists to provide personalized, 

high-quality care. Assessments of the disease and function of the patient, however, are insufficient 

to guide personalized treatment recommendations—we must understand patient preferences for 

treatment outcomes in order to tailor treatment.
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We have a fundamental responsibility as oncologists to deliver personalized care tailored to 

each individual. In addition to an unprecedented expansion of treatment options for patients, 

recent advances in molecular profiling and functional assessments have greatly improved our 

ability to predict risks, benefits, and outcomes for older patients with cancer.1,2 Molecular 

profiling identifies genomic abnormalities and allows oncologists to predict response to 

cancer therapy. Functional assessment such as a geriatric assessment allows oncologists to 

predict risks of treatment-related morbidity and mortality. Ongoing efforts aim to further 

refine our ability to predict outcomes for individuals by identifying relevant clinically 

meaningful thresholds (e.g., cut-off values for variant allele frequency, fitness criteria for 

a specific disease). Complex risk prediction models are now routinely used to integrate 

these data and produce personalized estimates of survival and response to cancer therapies, 

helping oncologists to provide personalized, high-quality care.

Assessments of the disease and function of the patient, however, are insufficient to 

guide personalized treatment recommendations—we must understand patient preferences 

for treatment outcomes in order to tailor treatment. Preferences, used in this context, 

refers to the patient’s value judgments of the trade-offs between the harms of potential 

therapies and the benefits. Preferences are the application of patient values, priorities, 

and goals to a specific treatment decision. Numerous stakeholders including patients, 

caregivers, advocacy organizations, and the United States Food and Drug Administration 

have consistently advocated for the increased incorporation of patient preferences into 

treatment decision-making.3–6 The reason for this is simple: different patients value different 

treatment outcomes.7–10 Some patients prefer to maximize the chance at long-term survival 

and others prefer to focus on maintaining quality of life. Older adults are more likely to 

prioritize outcomes such as maintaining functional independence and preserving cognitive 

abilities.11 Oncologists cannot deliver personalized care without knowing how patients value 

the outcomes that may be achieved or sacrificed with each treatment.

Personalized care delivery in oncology, therefore, requires assessment of three essential 

domains: disease, function, and patient preferences (Figure). The disease and functional 

assessments serve to establish which treatment options are reasonable for any given 

individual and the likely outcomes of those treatment options. For example, in acute 

myeloid leukemia (AML) the finding of a biallelic TP53 mutation nearly eliminates 

the future possibility of long-term disease-free survival for a patient even with highly 

aggressive therapy such as an allogeneic cell transplant, while the finding of an inversion of 

chromosome 16 opens the possibility of a cure with standard chemotherapy alone. Similarly, 

a poor functional status may increase the chance of side effects and significantly decrease 

the probability of achieving long-term benefits. Once the probability of benefits and harms 

with reasonable treatment options are identified, the assessment of patient preferences 

enable patients and oncologists make a final decision about personalized cancer treatment.
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Routine shared decision-making (SDM), as it is currently practiced, is inadequate to reliably 

capture patient preferences.12–16 Multiple systematic reviews have demonstrated consistent 

discordance after routine SDM between physician perceptions of what matters most to 

patients and their actual prefrences.16,17 The reasons for this are yet to be fully explored, 

but several are apparent: enormous patient distress at the time of treatment decision-making, 

the complexity of cancer care, and substantial time constraints in the clinical encounter.18–20 

Survey methods to elicit and quantify patient preferences are increasingly being used to 

inform regulatory medical-decision making as part of a larger vision to incorporate the 

patient voice into drug development.21–23 Applying these quantitative preference elicitation 

methods to individual SDM may overcome known barriers to personalized treatment 

decision-making, though substantial work remains to develop strategies to implement these 

methods into routine clinical care and to demonstrate their effectiveness.

We are currently developing methods to better understand and elicit patient preferences, 

priorities, and values to improve treatment decision-making for older adults with 

AML.7,24,25 One central challenge we have encountered is defining a primary endpoint. If 

our goal in developing these interventions is to align care to achieve outcomes that are most 

important to each patient, our primary endpoint, i.e., our goal in delivering therapy, will 

vary by each patient. This fact makes developing and evaluating interventions particularly 

challenging. We not only anticipate that outcomes will vary for patients but also recognize 

that if we are effective at improving personalized treatment decisions, treatment teams 

will be actively attempting to achieve different outcomes for different patients. For some, 

they will attempt to maximize survival, others reduction in symptoms, others they will be 

working to help them enjoy their time at the beach. Successful interventions that improve 

the delivery of personalized care, therefore, may or may not improve survival, improve 

symptoms, or even quality of life.

To overcome this methodological challenge, we are implementing several strategies in our 

studies that evaluate both the process of personalized treatment decision-making and its 

outcomes. First, in addition to standard disease and functional assessments, we are assessing 

and documenting patient preferences for treatment outcomes prior to a treatment decision. 

This enables an accurate assessment of the effectiveness of treatments to achieve outcomes 

most valued by patients. Second, we are evaluating the process of how patient preferences 

are integrated into care delivery. There is no standardized way to do this, but we suggest 

recording conversations between oncologists and patients or, at minimum, documenting 

how patients perceived that the chosen treatment is aimed at achieving those outcomes 

most important to them. In addition, following input from patients and oncologists, we are 

considering using a modified version of the Overall Treatment Utility (OTU) outcome in 

our studies.26 The modified OTU combines clinical efficacy, tolerability, and the patient’s 

assessment of treatment value and acceptability. Although susceptible to confirmation bias, 

the OTU could provide an approximation as to how valuable the patient perceived the 

treatment to be.

Future work in this area should aim to address key remaining questions. First, how can we 

reliably assess patient preferences to inform treatment decisions? Effective interventions, 

whether surveys, choice tasks, mobile applications, or communication tools, must be 
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adaptable to individual treatment contexts as patient preferences are highly context 

dependent (e.g., patients may be more likely to value survival when their disease is 

in remission and they have minimal side effects in contrast to when they are enduring 

significant treatment-related morbidity). In addition, strategies must be responsive to 

changes over time as patient priorities, values, and preferences change throughout the course 

of disease. Interventions must also be both accessible and understandable to older adults and 

be able to produce clinically meaningful results for the oncology team.

Second, how can we better engage patients in treatment decision-making when they are 

in emotional distress? A cancer diagnosis is associated with significant emotional distress 

and fear about treatment and dying, and this distress interferes with complex cognitive 

processes.27,28 We do not yet know to what extent this undermines patients’ ability to 

meaningfully reflect on their own priorities and values and to engage with their oncology 

teams. Interventions to facilitate treatment decision-making need to account for and ideally 

reduce emotional distress.

Lastly, fundamental questions remain about how to systematically improve the actual 

practice of treatment decision-making across oncology. Substantial improvements in 

personalized care will not be accomplished by the development of novel decisional 

interventions alone; the very practice of engaging patients in decision-making must be 

improved. Widespread and lasting improvements will only be achieved with recognition of 

the problem and the development of a systematic process to implement effective strategies. 

This process of culture change must include all relevant stakeholders including patients, 

clinicians, and healthcare systems to be effective.

The recent expansion of therapeutic options across oncology together with the development 

of more accurate outcome prediction models has enabled an unprecedented opportunity for 

oncologists to tailor treatment to individuals. Only by developing a strategy to assess patient 

preferences for treatment outcomes will we be able to reliably tailor these treatments to 

achieve what matters most to each patient.
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Figure. Essential elements for personalized treatment decision-making.
Disease and functional assessments are necessary to establish the potential treatment options 

available for the patient and to determine likely outcomes with each treatment option. This 

includes a personalized evaluation of the probability of experiencing harms and achieving 

benefits. A preference assessment is necessary to establish the relative value of each of 

these outcomes. Specifically, this should include how the patient would prefer to trade-

off the potential harms of treatments in order to achieve potential benefits. Personalized 

treatment decisions arrived at through the process of shared decision-making require all 

three elements.
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