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 1. Recognize the cardiac toxicities of cancer therapies specific to 
the geriatric population

 2. Identify cancer treatment-specific considerations in the geriatric 
population

 3. Recognize the need for a multidisciplinary approach to older 
cancer patients both during treatment and in surveillance

Session Objectives
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It has been estimated that there are over 18 million cancer survivors.  2/3 of which are over the age of 65 years.As the incidence of cancer rises with increasing age, so does the prevalence of CVD.Those older than 65 years account for more than half of CVD hospitalizations and 80% of deaths.Those over 75 years account for 50% of CVD deaths despite being only 6% of the population.



 Oncologists face uncertainty when making management decision 
for older adults

 Gap in literature:
◦ Clinical trials primarily enroll healthy individuals with few comorbidities
◦ Frail older adults are typically treated in community oncology practices

Assessing the geriatric oncology patient



 ASCO, NCCN, ISGO,  American Geriatrics Society
 Framework:
◦ 1. Determining age related vulnerabilities
◦ 2. Consider the benefits and harms of cancer treatments in light of this 

vulnerability
◦ 3. Consider patient values, preferences and trade-offs
 (prolonging survival while minimizing treatment burden and toxicity)

Framework around the care of older patients with cancer













Comprehensive Geriatric Assessment





Consideration for the Geriatric Oncology patient

Mohile et al, ASCO Guideline for Geriatric Oncology 2018



 1. Evaluate whether the patient’s cancer will cause symptoms in 
their remaining lifetime
◦ Aggressiveness of the cancer vs noncancer life expectancy

 2. If cancer is likely to affect a patient during their remaining 
lifetime, what evidence is there regarding beneficial treatments?  

Consider benefits of cancer treatment
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Calculators for noncancer life expectancy.  Eprognosis.These calculators take into account many aspects of the GA such as functional status, comorbidities, cognitionEstimating benefit can be difficult given often your patient was not represented in clinical trials.What about their comorbidities?  Or health status?Much of this is based on clinical experience and should be communicated clearly with the patient that there may be uncertainty in these estimations.  How do you balance QOL in this equation?



 Variation in harms of cancer therapies
◦ i.e. local surgery, large abdominal surgery, intensity of chemotherapy, 

stereotactic radiation
 Other considerations:
◦ Time in infusion center away from home and family
◦ Financial implications

 From this information, oncologists decide 1. adjust treatment 
decisions?  2. prescribe appropriate interventions for GA deficits 

Consider harms of cancer treatment in older adults
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Discuss examples



Toxicities of chemotherapy

Repetto L, Fratino L, Audisio RA, et al. Comprehensive geriatric 
assessment adds information to Eastern Cooperative Oncology 
Group performance status in elderly cancer patients: an Italian 
Group for Geriatric Oncology Study. J Clin Oncol 2002;20:494-
502
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 The Chemo-Toxicity Calculator is based on the results of a study which enrolled 500 patients across seven participating institutions, in order to identify factors that predict risk of severe chemotherapy-related side effects in older adults with cancer (Hurria et al. JCO 2011). The results from this study were identified by the American Society of Clinical Oncology’s as one of the Clinical Cancer Advances in 2012.The Cancer and Aging Research Group (CARG) toxicity tool (Table 2, Figure 1)8 was formulated in a study in which baseline characteristics were collected from 500 patients aged 65 years or older before the initiation of a chemotherapy regimen as prescribed by their primary oncologist. The information included variables from a standard oncology workup, including host (ie, age, sex, Karnofsky performance status), tumor, laboratory, and treatment factors, along with variables from a CGA.15The CARG tool identified risk factors that were combined to formulate a predictive model for severe chemotherapy toxicity that included 1) host factor: age 72 years or older; 2) tumor factors: genitourinary or gastrointestinal primary site; 3) laboratory studies: hemoglobin (men, <11 g/dL; women, <10 g/dL), creatinine clearance of (<34 mL/min); 4) treatment factors: standard treatment dosing, multiple chemotherapy agents; and 5) CGA factors: any fall in the past 6 months, hearing impairment, limited in walking one block, inability to take medications independently, decreased social activities because of physical or emotional problems. Each factor was assigned a risk score based on its association with toxicity, and the combined score provided an estimate of an individual’s risk for severe chemotherapy toxicity. The CARG toxicity tool estimated risk of chemotherapy toxicity ranging from 25% in the lowest-risk groups to 89% in the highest-risk groups. The CARG toxicity tool has been internally validated, and an external validation study is nearing completion in an independent cohort of older patients with cancer.The Chemotherapy Risk Assessment Scale for High-Age Patients (CRASH) toxicity tool (Table 3, Figure 2)7 was formulated in a study evaluating 518 patients aged 70 years or older before the initiation of a new chemotherapy regimen. The patients were randomly assigned to the derivation cohort or the validation cohort in a 2:1 ratio. Baseline factors, including host, tumor, laboratory, treatment, and CGA factors, were collected before initiation of chemotherapy. The CRASH tool used the MAX2 index62to account for differences in relative risk of severe toxicity among chemotherapy regimens. The CRASH study was designed to formulate separate tools to predict grade 3 or greater nonhematologic toxicity and grade 4 or greater hematologic toxicity. Independent risk factors for chemotherapy toxicity were combined to formulate the final risk model.



Considering values, preferences and trade-offs
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Aligning goals of patient with the healthcare team.Patient Priorities CarePrepare for your care



 What are your treatment options from an oncology perspective?  

Minimizing undertreatment vs overtreatment



 Stage 1-4 her2 positive breast cancer
 Her2 based therapy
 LVEF 40-49%, no symptoms of HF
 All patients underwent:
◦ Cardiology visit
◦ Serial echo
◦ Received BB, ACEI

 Primary endpoint: completion of her2 
directed therapy without cardiac 
event (HF, MI, arrhythmia, or cardiac 
death or symptomatic worsening 
LVEF)

SAFE HEaRt trial

Lynce F, Barac A.  Breast Cancer Res Treat 2019
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Avoid withholding life saving therapies30/31 evaluable.15 trastuzumab14 trastuzumab plus pertuzumab2 TDM1Mean LVEF 45% at baseline and 46% at completion.90% completed the planned her2 targeted therapies2 cardiac events, 1 asymptomatic decline in LVEF to < 35%



 Caregivers and culture
◦ Real life decision making is embedded in social context
◦ Shared decision making studies rarely have included underrepresented 

minorities
◦ Decision making:  predominant leader, single individual, single group

Other considerations



 Psychology, cognitive biases and informed consent

DuMontier et al, JCO 2021





Case examples
 72 y/o female with T4N1 colon cancer treated with hemicolectomy
 Age related vulnerabilities:
◦ BMI 24, independent ADLs and IADLs, cognitively intact, walks independently with an 

aid, comorbidities (htn, dm, former smoker)
 Estimated noncancer survival:  70-74% at 5 years, 40-47% 10 years
 Adjuvant chemotherapy options:
◦ CAPOX 3 months 5yr DFS 65.4%, FOLFOX 6 months 63.4%, 5FU alone, Capecitabine

alone 57.8%, no treatment: 45.8%
 CARG toxicities:  neuropathy grade 3-5 44-59%
 Pt is concerned about intensity of treatment impacting QOL but has a fear of 

recurrence and is willing to accept some toxicity for a goal of complete 
remission
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Decide on:  chemotherapyFOLFOX vs CAPOX and decides on 3 months of CAPOX.



Second example



Controlling risk factors



 Oncologists face uncertainty when making management decision 
for older adults

 Incorporating geriatric assessments into clinical practice can 
improve overall care of the older oncology patient

 There is a need to build the underlying evidence base around the 
care of the older oncology patient
◦ Clinical trials primarily enroll healthy individuals with few comorbidities
◦ Frail older adults are typically treated in community oncology practices
◦ More diverse individuals are needed in cancer clinical trials

Summary and Future Directions



Minnesota’s Cancer Center





Risk factors for cardiotoxicity





Bradshaw et al, Epidemiology 2016



Darby et al, NEJM 2013



Risk Predication Models for Cardiotoxicity in Breast Cancer

 NSABP – B31 - Phase 3 adjuvant trial of 1830 breast cancer 
patients, node positive

 Adriamycin and Cytoxan followed by paclitaxel plus/minus 
trastuzumab

 At 7 year follow-up:
◦ Paclitaxel: 1.3% CE
◦ Paclitaxel plus trastuzumab: 4%

 Modeled the cardiac event rate up to five years after AC
 In the model, age and baseline LVEF were predictors

Romond EH et al, JCO 2012
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Cardiac event defined as definite or probably cardiac death or heart failureValidated in N 9831





Trastuzumab prediction models
 Risk prediction model of cardiac toxicity using SEER/Medicare
 Using a split-sample design, they used a proportional hazards 

model to identify candidate predictors of HF/CM in a derivation 
cohort. 

 Overall risk score 0-9 summed
 Grouped into low, middle and high risk strata:
◦ Low < 20% incidence (<3 points)
◦ Middle 20-39% (4-5 points)
◦ High > 40% (>6 points)

Ezaz et al, JAHA 2014
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Using the Surveillance, Epidemiology and End Results (SEER)-Medicare database, we identified women with breast cancer who received adjuvant trastuzumab. Using a split-sample design, we used a proportional hazards model to identify candidate predictors of HF/CM in a derivation cohort. A risk score was constructed using regression coefficients, and HF/CM rates were calculated in the validation cohort. The sample consisted of 1664 older women (mean age 73.6 years) with 3-year HF/CM rate of 19.1%. A risk score consisting of age, adjuvant chemotherapy, coronary artery disease, atrial fibrillation or flutter, diabetes mellitus, hypertension, and renal failure was able to classify HF/CM risk into low (0 to 3 points), medium (4 to 5 points), and high (≥6 points) risk strata with 3-year rates of 16.2%, 26.0%, and 39.5%, respectively.CONCLUSIONS:A 7-factor risk score was able to stratify 3-year risk of HF/CM after trastuzumab between the lowest and highest risk groups by more than 2-fold in a Medicare population. These findings will inform future research aimed at further developing a clinical risk score for HF/CM for breast cancer patients of all ages.





Ezaz et al, JAHA 2014





Risk Score





ASCO Cardiooncology Guidelines, JCO 2017
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