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Abstract

Until recently, the progress in the diagnosis and management of cancer has not been matched by 

similar progress in the assessment of the increasing numbers of older and more complex patients 

with cancer. Dr. Arti Hurria identified this gap at the outset of her career, which she dedicated 

toward studying the geriatric assessment (GA) as an improvement over traditional methods used in 

oncology to assess vulnerability in older patients with cancer. This review documents the progress 

of the GA and its integration into oncology. First, we detail the GA’s origins in the field of 

geriatrics. Next, we chronicle the early rise of geriatric oncology, highlighting the calls of early 

thought-leaders to meet the demands of the rapidly aging cancer population. We describe Dr. 

Hurria’s early efforts toward meeting these calls though the implementation of the GA in oncology 

research. We then summarize some of the seminal studies constituting the evidence base 

supporting GA’s implementation. Finally, we lay out the evolution of cancer-focused guidelines 

recommending the GA, concluding with future needs to advance the next steps toward more 

widespread implementation in routine cancer care. Throughout, we describe Dr. Hurria’s vision 

and its execution in driving progress of the GA in oncology, from her fellowship training to her co-

authored guidelines recommending GA for all older adults with cancer—published in the year of 

her untimely death.
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Introduction

The American Society of Clinical Oncology (ASCO) now recommends a geriatric 

assessment (GA) for all older adults with cancer.1 The senior author of these guidelines, Dr. 

Arti Hurria, devoted her career to investigating and implementing the GA in oncology 

practice. This devotion stemmed from her passion to improve the care of her older patients 

with cancer. As a National Institute on Aging (NIA) Beeson Scholar and Board Member of 

ASCO, Dr. Hurria achieved the highest U.S. professional recognitions in both geriatrics and 

oncology while bridging the two fields. Although her career was tragically cut short with her 

death in 2018, she led many of the advancements in the care of older adults with cancer. 

This narrative review documents the progress of the GA in oncology, emphasizing how Dr. 

Hurria’s light illuminated the world of geriatric oncology.
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History of GA in Geriatrics and its need in Oncology

Before discussing the introduction and growth of the GA in oncology and Dr. Hurria’s 

contributions toward this end, one must ask the question: what is the GA and where did it 

come from? The GA has its origins in the field of gerontology and geriatrics, which focuses 

on the science of aging and clinical care of older adults. The history of the field is chronicled 

elsewhere,2 but its birth and maturation were driven by the need to consider the physiologic 

changes of aging and how they affect and are affected by the chronic conditions that 

accumulate in late life. Such an approach requires a more holistic view to health and care 

rather than a narrow focus on a single disease. Instead of viewing single diagnoses such as 

ischemic heart disease or osteoarthritis, geriatrics defines broad domains important in older 

adult health: physical health (including multimorbidity, mobility, nutrition, senses), 

psychological health (including cognition and mood), social well-being, and functional 

status (Figure 1).3

Formal evaluation of these domains is the essence of the GA, with the goal of optimizing the 

health, well-being, and functioning of older adults.4 The domains are interdependent. An 

older adult with cognitive impairment can continue to live in their home if they have a strong 

social support network; however, if socially isolated, they will be at high risk for 

institutionalization (the importance of cognition and social support is highlighted in two 

separate reviews published in the same Special Issue that includes our review).5,6 An older 

patient with multiple chronic conditions can stave off frailty by remaining physically active, 

but if one condition compromises their mobility, then a progression of frailty might ensue.7 

Therefore, the more comprehensive the assessment of these domains, the better; indeed, 

there is debate about what differentiates a “comprehensive GA” from a “GA”.8,9 For the 

purposes of this review, we will use the more encompassing definition of GA that includes 

all age-related assessments centered on a domain-based rather than a disease-based 

approach.

The evidence base underlying the GA began to grow rapidly in the 1970s-80s with some of 

the first randomized clinical trials (RCT) evaluating clinical models of care for older adults 

that were becoming more widespread in the US and Europe.3 One of the first meta-analyses 

evaluating the GA was published in 1993, combining data from 28 RCTS across different 

GA-guided care models in inpatient and outpatient settings.10 Many other studies followed 

as the implementation of the GA spread, finding improvements in a range of outcomes—

including better detection of age-related conditions, improved functional status, decreased 

rates of hospitalization, increased rates of living at home during follow-up, and decreased 

mortality.11–17 Although the effect size estimates vary across the heterogeneity of study 

designs, GA-guided care processes have been shown to be most effective when: (1) 

conducted with longitudinal follow-up; (2) paired with interventions aimed at modifying the 

deficits uncovered (versus assessment alone); and (3) analyzed with sensitive outcome 

measures.3,10,18 Ultimately, GA became the core of geriatric medicine, and in multiple 

iterations has been recommended by leading medicine and aging-focused societies to guide 

the care of older adults.19,20
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While the GA was being studied and further implemented across care settings, cancer 

diagnostics and treatments rapidly expanded in the 1980s and 1990s.21,22 Enhanced imaging 

technology and innovation in laboratory and molecular analyses allowed for earlier and 

more accurate diagnosis and staging. Novel treatments in surgery, medical, and radiation 

therapies provided more effective elimination of malignant cells with greater preservation of 

normal tissue.23,24 However, this progress in the management of cancer was not matched by 

similar progress in the assessment of the patient with the cancer—of particular concern 

given that patients with cancer were growing older, frailer, and more complex.25 Closing this 

gap became the focus of Dr. Hurria’s career as she graduated from geriatrics fellowship at 

Harvard and entered training in oncology at Memorial Sloan-Kettering in 1999. She 

recognized a need to expand the disease-based model of oncology to incorporate the 

domain-based model of geriatrics. It was this need that drove her central question, posed to 

her mentor Harvey Cohen, which fueled the forthcoming years of research and clinical 

innovation: “Could we implement the GA in oncology for all older adults with cancer?”

Early Stages of GA in Oncology

Dr. Hurria often quoted the African proverb: “If you want to go fast, go alone, but if you 

want to go far, go together.” She knew that to make a meaningful difference in the lives of 

older adults with cancer, she needed to build a collaborative community—to create an 

environment where all, with her vision and leadership, could flourish.

The Rise of Geriatric Oncology

In 1983, Dr. Rosemary Yancik organized a symposium on the aging cancer population 

sponsored by the National Cancer Institute (NCI) and NIA entitled “Perspectives on 

Prevention and Treatment of Cancer in the Elderly”.26–28 This conference called for 

increasing the knowledge base in geriatric oncology, and set the tone for further discussion 

and research in this emerging area. Shortly thereafter, in his 1988 ASCO Presidential 

Address, Dr. B. J. Kennedy—one of the founders of geriatric oncology—encouraged 

medical oncologists to better understand and study aging and cancer.29,30

In the subsequent years, ASCO played a pivotal role in promoting the field of geriatric 

oncology. ASCO sponsored a variety of educational sessions, presentations and publications.
29,31 Leveraging these efforts in 1992, Dr. Lodovico Balducci published the first textbook in 

the field, Geriatric Oncology, outlining the unique aspects of cancer and aging.31,32 In 1995, 

the Cancer in the Elderly Working group formed within the Cancer and Leukemia Group B 

to spearhead the design of clinical studies focused on older adults.33 In 1997, the John A. 

Hartford Foundation sponsored a retreat in the United States to bring leaders from geriatrics 

and oncology together and set the agenda for practice, research, and training initiatives to 

address the gap in assessment and management of older adults with cancer.34 By 2000, an 

organization committed to fostering the development of geriatric oncology was founded in 

the International Society of Geriatric Oncology (SIOG), and has since established task 

forces to evaluate the geriatric oncology literature and make treatment recommendations.35
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The Cancer and Aging Research Group

From 2001–2006, the Hartford Foundation partnered with ASCO to create joint training 

programs in geriatrics and oncology. Twenty-eight geriatric oncology trainees participated in 

the combined fellowship program at 10 institutions.30 This dual training provided trainees 

with the skills to design and develop research in the field of geriatric oncology. However, 

these investigators were geographically dispersed and often alone at their institutions in 

focusing on cancer and aging issues. These challenges limited their ability to successfully 

compete for grant funding and to develop and accrue patients for clinical trials.36

To address these needs, Dr. Hurria, with a grant from the John A. Hartford Foundation, 

hosted a meeting that aimed to bring together junior investigators in geriatric oncology with 

a senior mentoring team. This seminal meeting in April 2007 led to the formation of the 

Cancer and Aging Research Group (CARG, mycarg.org),36 whose mission was two-fold: (1) 

to join geriatric oncology researchers across institutions in a collaborative effort to design 

and implement clinical trials in older adults, and (2) to promote the development and 

mentorship of geriatric oncologists.

In collaboration with her long-standing colleagues and friends, Drs. William Dale (City of 

Hope) and Supriya Mohile (University of Rochester), Dr. Hurria led a five-year U13 

cooperative conference grant “Geriatric Oncology Research to Improve Clinical Care” http://

www.mycarg.org/carg_grants. The goal of this conference series was to provide a forum for 

a multidisciplinary team of investigators in geriatrics and oncology to review the current 

evidence in geriatric oncology, identify high priority research areas, and develop research 

approaches that, within the next 10 years, would improve clinical care for older adults with 

cancer.37 These meetings proved to be effective in defining the research agenda for the field 

and providing impactful mentorship to junior investigators.37–40 For instance, the last 

conference yielded 9 manuscripts each lead-authored by a junior investigator mentored by a 

senior investigator-author in the group.41–50 It was through CARG, her grants, and the U13 

conferences that Dr. Hurria developed tools for feasible implementation of the GA in 

oncology practice.

Development of a GA for Older Patients with Cancer

Dr. Hurria knew that major barriers preventing the implementation of GA in oncology 

practice were limitations in time and geriatrics expertise. Some experts have suggested the 

use of a short screening tool to identify vulnerable patients for whom a more comprehensive 

GA could potentially optimize their cancer treatment.51,52 Multiple approaches have been 

made to develop a ‘simplified GA’, including the abbreviated CGA,53 the Vulnerable Elders 

Survey-13 (VES-13),54–57 the French Geriatric-8 (G8),58 and the Flemish version of the 

Triage Risk Screening Tool (fTRST).59 Although these screening tools require less time and 

response burden, they do not capture the full range of vulnerability as does a broader GA.60

Dr. Hurria therefore sought to develop a tool she called the cancer-specific GA that 

maintained a more comprehensive domain-based evaluation while still reducing the time and 

expertise required for administration. This reduction in administration burden was 

accomplished by complementing provider-completed items with patient-completed items—
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together measuring all GA domains including functional status, cognition, comorbidities, 

medications, psychologic health, social support, and nutritional status. She piloted this 

cancer-specific GA and demonstrated its feasibility, showing high completion rate without 

requiring excessive time.61 A subsequent larger prospective study confirmed the cancer-

specific GA’s feasibility, demonstrating that the assessment took a median of 22 minutes to 

complete, with 87% of patients completing their portion without assistance.62 All health care 

professionals completed their portion.62,63 The evidence supporting the integration of GA 

into routine oncology practice has strengthened considerably over the past two decades, with 

multiple studies confirming its feasibility in practice and research.61,62,64,65

Building the Evidence Base to Support GA in Oncology

With the foundations of the GA in oncology now laid, Dr. Hurria faced several questions 

regarding the widespread integration of GA into oncology practice. Does the enhanced 

assessment add value to traditional performance status scales (e.g., Eastern Cooperative 

Oncology Group [ECOG] and Karnofsky Performance Status [KPS])? Does the GA predict 

important outcomes alongside established oncology prognostic factors? What other benefits 

could the GA provide to oncologists and their patients? To address these questions, Dr. 

Hurria led efforts to build the evidence base supporting implementation of the GA.

GA Detects Age-Related Vulnerabilities

GA has been found to add substantial information to the standard oncological assessment. 

By its very nature, GA evaluates domains important in older adult health—such as cognition 

and function—going beyond traditional performance status scales used in oncology that 

focus on disease-based activity limitations.66 For example, in patients considered to have a 

good ECOG-PS of 0–1, 38% required assistance with instrumental activities of daily living 

(IADL).67 In addition, GA detects many vulnerabilities that are frequently under-recognised 

or inadequately addressed in older adults with cancer. In a systematic review of 73 studies, 

GA detected multiple age-related vulnerabilities in a large portion of patients including falls 

(18–28%, range dependent on study population and setting), unintentional weight loss (34–

48%), cognitive impairment (8–50%), and depressive symptoms (8–47%).68 Dr. Hurria 

knew that the diagnostic value of GA—proven in the general geriatrics literature—would 

extend to older adults with cancer.

GA Improves Prediction of Outcomes

The GA and its domains have been associated with important clinical outcomes, including 

mortality, treatment-related complications, treatment completion, hospitalization, and 

admission to long-term care.69–78 These associations have been found in older patients with 

both solid and hematologic malignancies, including patients undergoing sugery.79–83 

Multiple studies have demonstrated the superiority of GA in identifying vulnerable older 

patients at risk of adverse outcomes in comparison with clinical judgement or traditional 

tools used in oncology. In a study of over 250 patients, a modified GA was able to 

distinguish vulnerable older patients from fit patients without geriatric deficits better than 

oncologist clinical judgement alone; this GA was independently predictive of survival.84 At 

least four systematic reviews have shown the prognostic value of specific GA domains for 

DuMontier et al. Page 6

J Geriatr Oncol. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



overall survival, especially physical function and nutritional status.64,71,73,85,86 Other studies 

have demonstrated that the addition of GA domains alongside traditional disease-based 

prognostic variables improves the ability to discriminate risk of death.87–91

The integration of GA in predicting chemotherapy toxicity has been one of Dr. Hurria’s 

pivotal achievements in building support for the GA. In a prospective CARG study of over 

500 patients participating across seven institutions, she led the development of a 

chemotherapy toxicity tool based on key demographic, disease, and GA assessment domains 

(function, comorbidity, cognition, psychological state, social activity/support and nutritional 

status). This tool was derived from a predictive model that demonstrated good calibration 

(Hosmer-Lemeshow test, p=0.85) and discrimination (area under the curve [AUC]=0.72) for 

predicting grade 3–5 chemotherapy toxicity (as defined by the National Cancer Institute 

Common Terminology Criteria for Adverse Events), performing better than a separate model 

containing physician-rated KPS (AUC=0.53).70 The results from this study were identified 

by ASCO as one of the Clinical Cancer Advances in 2012. Dr. Hurria led CARG in 

externally validating the toxicity risk score in 2016,92 and several other scores encompassing 

domains of the GA have also been shown to predict chemotherapy toxicity.93–96 Dr. Hurria 

additionally advocated for the use of digital technology in implementing the GA, and the 

CARG chemotherapy toxicity prediction tool is now widely available in multiple languages 

to clinicians via the internet (http://www.mycarg.org/SelectQuestionnaire).97

The ASCO guideline for geriatric oncology also recommends the Chemotherapy Risk 

Assessment Scale for High-Age Patients (CRASH), and other predictive tools exist.1 No 

consensus exists regarding specific cutoffs of these risk scores to direct changes in therapy, 

or regarding the optimum number and type of GA domains that should be included in a risk 

score for chemotherapy toxicity or other outcomes important in older adults with cancer. 

However, validated risk calculators supported by guidelines generally contain items 

representing multiple GA domains (in contrast to items limited to one GA domain), with 

measures of comorbidity, physical function/mobility, and functional status demonstrating 

consistent inclusion.1,98

GA Leads to Changes in Management

Age-associated vulnerabilities identified by GA can direct practical interventions to optimize 

outcomes for older adults with cancer. In a recently updated systemic review, GA resulted in 

recommendations for non-oncologic interventions in 72% of patients (range 26–100%), with 

the most common interventions directed towards social issues (39%), nutritional status 

(32%), polypharmacy (31%), mobility (20%), comorbidity (19%), psychological issues 

(19%) and cognitive deficits (14%).99 The provision of psychosocial support, transportation, 

and addressing geriatric syndromes may be critical for some patients to receive adequate 

cancer treatment and avoid toxicity of treatment. Indeed, several studies suggest that patients 

undergoing GA have a higher rate of cancer treatment completion.96,99,100 Dr. Mohile, Dr. 

Hurria, and colleagues generated expert-consensus recommendations for GA-guided 

interventions to address deficits uncovered by the GA.101 These recommendations, 

reproduced in ASCO’s guideline for geriatric oncology, provide within each GA domain 

specific follow-up assessment, management, and referral options appropriate for particular 
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deficits (e.g., assessing patient decision-making capacity if a patient screened positive on a 

validated cognitive screening tool and referring to physical and/or occupational therapy if 

falls or functional dependency are detected).

There is increasing evidence supporting how the results of a GA in older patients with 

cancer can change treatment decisions.102–105 In a recently updated systematic review, GA 

was found to alter the oncological treatment plan in a median of 28% (range 8–54%) of 

patients, with the majority of changes involving less intensive treatment.99 The percentage of 

patients receiving a more intensive treatment option varied from 2% to 28%. This 

demonstrates how a GA can alter treatment in both directions to match treatment intensity 

with patient vulnerability. In another study, the addition of geriatric domain impairments to 

age and clinical variables influenced hypothetical treatment decisions made by community 

oncologists, independently of prescriber characteristics.106

There is also evidence that a GA can facilitate improved communication between 

oncologists and their older patients. A randomized trial of 544 patients with advanced solid 

tumors or lymphoma evaluated the effect of providing oncologists with a summary from a 

GA.107 Provision of this summary led to significantly more discussions concerning age-

related problems in comparison to usual care, two times more high-quality doctor-patient 

conversations, and higher patient satisfaction regarding communication with physicians. Dr. 

Hurria emphasized that “the best medical decisions are personalized,” and referred to details 

such as health status, personal values and goals, and health care preferences.

GA Across Disciplines

Dr. Hurria’s vision placed a high value on the multidisciplinary team and acknowledged the 

critical role that all team members play in optimizing the care for older adults with cancer.
108 To achieve the best outcomes, the GA-guided care process relies on a core team 

consisting of a treating physician (e.g., oncologist, hematologist), a geriatrician, and a nurse, 

and—when appropriate (and feasible)—draws upon an extended team of social workers, 

physical and occupational therapists, dieticians, pharmacologists, psychologists, and primary 

care physicians. Implementation models vary widely by the available resources in each 

setting. Ideally, they include multiple members of the multidisciplinary team in specialized 

inpatient/outpatient settings, or specialized inpatient units with care provided by staff with 

both geriatrics and oncology expertise.109 In locations where access to geriatric oncology 

specialists is limited, nurse or nurse-practitioner (NP) led-clinics have been adopted as a 

strategy to enable access to high quality care for older adults with cancer and CGA where it 

may otherwise be impossible.110–113

Several studies provide international consensus on the importance of GA from the 

perspective of diverse geriatric oncology experts.114,115 In addition, research shows that 

nurses are often the most appropriate providers to perform the GA from an organizational, 

practical, and economic point of view.116 Following the GA, in-depth evaluations are 

performed by other multidisciplinary team members to develop tailored geriatric 

interventions for vulnerabilities detected by the GA.117,118 A recent study by Kenis and 

colleagues showed that the highest rate of adherence was among those referred to dieticians, 
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geriatricians, social workers, physical and occupational therapists, and psychologists.118 

Drawing on the expertise of each member of the multidisciplinary team most effectively 

addresses outstanding health issues across domains and serves to holistically support 

patients as they live with their cancer diagnosis.

Evolution of Cancer-Focused Guidelines to Incorporate GA

Following its formation in the early 2000s, SIOG published its first guideline on surgical 

management of older patients with cancer in 2004. Since then, 37 guidelines have been 

published focusing on different aspects related to the care for older patients with cancer, e.g., 

specific tumor types, specific treatments, quality of life (QoL).119

SIOG played a pivotal role in developing consensus guidelines to support GA utilization in 

oncology practice. In 2005, SIOG created a task force to review the early evidence on the 

use of GA in older patients with cancer, concluding that a GA with follow-up should be used 

for older adults with cancer given its value beyond historical assessments used in oncology.
120 In 2015, with the valuable contributions of Dr. Hurria, an update of this SIOG guideline 

was released integrating the latest scientific evidence.109 In addition to the SIOG guideline 

on GA, a guideline was published with recommendations on the incorporation of screening 

tools to identify patients in need of further evaluation using GA.51 This guideline reviewed 

the evidence and performance of numerous tools—such as the G8 and the VES-13—

suggesting that all tools have merit and that further research is needed to recommend one or 

more over others.

In parallel to SIOG’s efforts abroad, Dr. Hurria continued to push guideline development in 

the United States. Dr. Hurria was a member (2008–2018) and chair (2010–2016) of the 

National Comprehensive Cancer Network (NCCN) Older Adult Oncology Guidelines Panel.
121 NCCN delivers several widely-used tumor-specific diagnostic and treatment guidelines, 

and Dr. Hurria used this avenue to incorporate the latest evidence supporting GA to guide 

treatment decision-making. Her tireless efforts culminated in the development of ASCO’s 

guideline for geriatric oncology recommending that all older adults with cancer undergoing 

chemotherapy receive a GA in place of or in addition to traditional performance status 

measures. She co-led this expert panel along with Drs. Mohile and Dale in synthesizing the 

evidence to recommend a minimum dataset of GA domains to help risk stratify vulnerable 

patients and guide non-oncologic interventions.1

Finally, shortly prior to her passing, Dr. Hurria led a task force at ASCO that is working on 

developing metrics for quality assessment based on the ASCO guidelines. She contributed 

significantly to defining the research priorities for advancing the next steps in research 

involving GA in older adults with cancer (Table 1). Ongoing efforts at ASCO include 

surveys of oncologists’ awareness and utilization of the GA. Additionally, there are several 

efforts to guide community oncologists’ implementation of the GA in their practices. 

Collectively, it was Dr. Hurria’s hope that these efforts and guidelines can inform new health 

policies to improve care delivery and outcomes of older patients with cancer.
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Next Steps: GA as Essential Element in Precision Oncology

Significant strides have been made in the development and testing of GA with mounting 

evidence of its promising use in management of patients with cancer, but many gaps remain. 

Although the GA is now recommended for all older adults with cancer by leading cancer-

focused organizations,1,122 in reality few of these assessments are occurring in routine 

clinical practice. Although Dr. Hurria pioneered translating the GA into more feasible self-

assessment methods, this approach is not applicable to every setting. There is great promise 

in building on her foundation by using digital health technology to efficiently collect GA 

domains and derive estimates of risk (Figure 2), as well as using screening tools and 

summary measures based on GA domains.82,123 Data from the geriatric assessment can not 

only be measured via in-person clinical assessment and patient-reported measures, but can 

now also be measured using administrative and claims data, clinical and remote wearable 

monitors, and remote patient-reported assessments. The discussion of how these domains are 

collected, which tools to use, and what constitutes a full or comprehensive GA should not 

overshadow the fact all tools share a common foundation in the domains themselves (Table 

2). The assessment of functional status, physical and psychological health, and social 

support were the defining feature that developed the field of geriatrics—borne of the need to 

expand on the disease-based model to improve care for older adult. This defining feature 

should continue to drive the innovation and individualization of care in geriatric oncology as 

Dr. Hurria envisioned.

Moreover, how GA information should be used to modify treatment decisions remains 

unclear. Corre and colleagues evaluated in a randomized controlled trial the use of GA in 

determining chemotherapy allocation compared to usual care, and although they did not 

demonstrate an improvement in the primary outcome (treatment failure-free survival 

[TFFS]), older adults on the GA arm received less intense chemotherapy, had less toxicity 

and better QOL, all while maintaining similar overall survival.96,124 Although the trial was 

reported as negative based on the primary outcome, the secondary outcomes that were 

positive—decreased toxicity and increased QOL—are often valued by older adults more 

than surrogate endpoints or even survival.125–127 These results could be interpreted as the 

GA leading to better individualized care by matching appropriate treatment intensity 

commensurate with an older patient’s vulnerability (minimizing harms without sacrificing 

benefit).128 Other ongoing trials with this end in mind are testing whether frail patients 

determined by a GA receive similar benefit with reduced harms on modified-intensity 

regimens in comparison with standard full intensity regimens. Demonstrating no difference 

in survival together with lower toxicity and improved quality of life is being considered a 

“positive” result for these studies.129,130 Further research into understanding the role of GA 

in decision-making and additional data on specific sub-populations of older adults regarding 

important outcomes, such as severe chemotherapy-related toxicity and functional status, is 

needed in order to make the GA results more useful in clinical care.

For example, Dr. Hurria’s recent study on refining the CARG chemotherapy toxicity tool for 

use in older adults with breast cancer undergoing adjuvant chemotherapy were presented at 

the San Antonio Breast Cancer Conference.68 This breast cancer-specific tool has greatly 

increased the relevance of the GA in the adjuvant breast cancer setting, and similar work is 
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needed in other cancer populations. Moreover, GA domains should not only be evaluated as 

predictors, but also as outcomes important in and of themselves. Dr. Hurria was also an early 

leader in this effort. As an example, she evaluated functional changes in older women with 

breast cancer treated with adjuvant chemotherapy and found that many experienced a 

clinically meaningful functional decline post-treatment, with a significant proportion 

showing resilience and recovery of their function (Figure 3).40,131 Finally, there is a great 

need to understand how to implement interventions aimed at GA-identified impairments and 

how these interventions alter outcomes in older adults with cancer.46 Several ongoing studies 

are examining how GA-guided interventions modify outcomes, including a study led by Dr. 

Mohile examining whether GA interventions impact chemotherapy-related toxicity (); 

another was led by Dr. Hurria examining whether GA-guided interventions implemented 

using a multidisciplinary team reduces toxicity and improves other outcomes ().

Over the last decade, there has been tremendous excitement regarding the potential to 

personalize oncologic care based on an individual’s tumor characteristics. The concept of 

“precision medicine” should extend beyond tumor-specific markers to also include “host” 

factors that are critical in developing a personalized and successful oncologic treatment plan.
132 GA can be used as a standardized tool to assess the overall health status of older patients, 

and practicing oncologists’ need to recognize the importance of “staging the aging” as well 

as the cancer.133 Dr. Hurria’s mission and dream was that “all older adults with cancer will 

receive personalized, tailored care, utilizing evidence-based medicine with a 

multidisciplinary approach.” In order to turn this dream into reality, more infrastructure in 

the field of cancer and aging research is needed to overcome the barriers to implementation. 

Dr. Hurria, along with Drs. Mohile and Dale, received funding for a R21/R33 grant from 

NIA to provide additional infrastructure to the field. This funding, along with the existing 

Cancer and Aging Research Group (CARG), will provide more support to investigators to 

execute studies in older adults and provide additional guidance to junior investigators in the 

field of geriatric oncology. In addition, ASCO has developed an endowed young investigator 

award in honor of Dr. Arti Hurria to help provide early career support in this important area 

of research.

Conclusion

We provide this review as both evidence of the progress GA has made in oncology, as well 

as evidence of the significant impact that one individual can have in changing a field. Dr. 

Hurria’s life was cut far too short, but her accomplishments could have been the work of 

many lifetimes. Figure 4 depicts a timeline portraying selected milestones of the GA in 

oncology along with those of Dr. Hurria’s career. Her legacy will live on in the lives of her 

mentors, colleagues, collaborators, and mentees who she touched along the way. Her vision 

of delivering the GA for older adults with cancer will now be carried forth by this legacy.
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Figure 1: 
Core geriatric assessment (GA) domains and their interdependency. Figure based on seminal 

papers of GA and Dr. Hurria’s early works as cited in this review. See American Society of 

Clinical Oncology guideline for examples of validated tools to measure each of these 

domains.
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Figure 2: 
GA domains and different modalities of their measurement. Data from the geriatric 

assessment can not only be measured via in-person clinical assessment and patient-reported 

measures (top left), but can also be measured using administrative and claims data (top 

right), clinical and remote wearable monitors (bottom left), and remote patient-reported 

assessments (bottom right).
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Figure 3: 
Example of measuring GA domains as outcomes affected by cancer and its treatment. This 

study by Dr. Hurria and colleagues measured physical function at baseline, end of 

chemotherapy, and 12 months post-chemotherapy—tracking longitudinal change. 

Reproduced with permission from John Wiley and Sons, Inc., © 2018, Journal of the 

American Geriatrics Society, Hurria et al., Functional Decline and Resilience in Older 

Women Receiving Adjuvant Chemotherapy for Breast Cancer.

*12 months post-chemotherapy initiation

**Decline: ≥10 point decrease in European Organization for Research and Treatment of 

Cancer Quality of Life Questionnaire (EORTC) physical function subscale

***Resilience: Return to within 10 points of pre-chemotherapy EORTC physical function 

subscale result at the 12 month post-chemotherapy initiation timepoint. Only patients with a 

decline in physical function from pre- to post-chemotherapy were included in the analysis
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Figure 4: 
Timeline of selected milestones of GA in oncology and selected milestones of Dr. Hurria’s 

Career. NCI = National Cancer Institute; NIA = National Institute on Aging; SIOG = 

International Society of Geriatric Oncology; MSK = Memorial Sloan Kettering; GA = 

Geriatric Assessment; NIH = National Institutes of Health; NCCN = National 

Comprehensive Cancer Network
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Table 1:

Recommendations for next steps in incorporating GA in research. Dr. Hurria significantly contributed to these 

recommendations

ASCO 2015 Workshop ASCO-FDA Workshop ASCO 2019 Research Priorities

NCI, FDA, and other organizations 
should advocate for collection of GA 
domains in trials

Design more trials including elements of 
GA and endpoints important to older 
adults

Use GA as standard measure of aging physiology to 
reliably predict treatment side-effects

Research and clinical databases 
should include GA domains in their 
variables measured

GA should be routinely collected and 
documented in EHRs

Study the impact of cancer treatment on GA domains, 
such as cognition and function

Database developers should partner with 
EHR vendors to incorporate GA domains

Study the effects of cancer treatment on older adults 
with impaired GA domains

Conduct trials studying effects of GA-guided care

ASCO = American Society of Clinical Oncology; NCI = National Cancer Institute; FDA = Food and Drug Administration; EHR = Electronic 
Health Record
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Table 2:

Core domains of the geriatric assessment (GA) as the common foundation underlying selected screening, 

prognostic, and assessment tools recommended for use in geriatric oncology

Tool Function Physical Psychological Social

Lee Schonberg Index (ePrognosis) • •

VES-13 • •

G8 • • •

CARG Chemotox • • •

CRASH score • • •

DAFI • • • •

Cancer-specific GA • • • •

VES-13 = Vulnerable Elder Survey-13; G8 = Geriatric 8 Screening Tool; CARG = Cancer and Aging Research Group Chemotoxicity Risk 
Calculator; CRASH = Chemotherapy Risk Assessment Scale for High-Age Patients; DAFI = deficit accumulation frailty index.
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