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Rather than putting out fires… 
Can we anticipate and prevent them?



The Past: 
Risk Factors for Chemotherapy Toxicity 

 Patient Factors
 Age

 ECOG PS/KPS

 Labs

 Tumor and Treatment Factors
 Cancer Type
 Chemotherapy 



We Can Anticipate Toxicity?

Moving Beyond Prediction:
Using Geriatric Assessment in Oncology Practice 

to Guide Practical Interventions



The Present: 
Geriatric Assessment Items 

Predictive of Chemotherapy Toxicity 
Risk Factors Aaldriks Aparicio Extermann Freyer Hurria Kanesvaran Soubeyran Puts

Daily Activities 
(ADL & IADLs) X X X X X X X

Hearing
(Fair or Deaf) X X

Nutrition X X X X X

Cognition X X X X X X

Psychological 
Status X X X X X X

Social 
Activities X X

Aaldriks et al, Crit Rev Oncol Hematol 2011
Aparicio et al, J Clin Oncol 2013
Extermann et al, Cancer 2012
Freyer et al, Annals of Oncology 2005
Hurria et al, J Clin Oncol 2011
Kanesvaran et al, J Clin Oncol 2011 

Soubeyran et al, J Clin Oncol 2012
Puts et al, Ann Oncol 2014



Development of a                     
Touchscreen Geriatric Assessment 

 Computerized geriatric 
assessment

 Validated in multiple 
languages 

 Understand the needs of:

 patients 

 their caregivers

Hsu et al. Cancer 2014



www.mycarg.org



Can Geriatric Assessment 
Predict Chemo Toxicity? (PI: Hurria)

Eligibility criteria

- Age 65 or older

- Diagnosis of 
cancer 

- To start a new 
chemotherapy 
regimen

Timepoint 1: Timepoint 2:

Pre-chemo

Geriatric 
Assessment

Post-chemo

Geriatric 
Assessment

Chemotherapy: 
toxicity grading 

at each visit

 Sample size: 750 patients (Chemo alone)
 10 participating institutions (Cancer and Aging Research Group)

Hurria et al, JCO 2011
Hurria et al, JCO 2016



Predictors of Toxicity
 Age ≥ 72 years

GI/GU Cancer

 Standard Dose

 Polychemotherapy

Hemoglobin (male: <11, female: <10)

Creatinine Clearance (Jelliffe-ideal wt <34)

 Fall(s) in last 6 months

Hearing impairment (fair or worse)

 Limited in walking 1 block (MOS)

 Assistance required in medication intake (IADL)

Decreased social activity (MOS)

Age

Tumor/
Treatment
Variables

Geriatric 
Assessment 

Variables

Labs



Chemotherapy Toxicity Predictive Model

MD KPS

P<0.001

P=0.19
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MD-rated KPS vs. Predictive Model

Hurria et al. JCO 2011 Hurria et al. JCO 2016



CRASH Score

Extermann et al. Cancer, 2012

https://www.moffitt.org/eforms/crashscoreform/



Case Example

 76 yo with stage IV NSCLC (mets to the bones)

 Lives with wife, ambulatory with cane

 Comorbidities: COPD, HTN, CAD, s/p 

CABG, osteoporosis, hard of hearing

 5’10”, 160 lbs, BMI 20, BP 136/72, 124/68, HR 96

 Albumin 3.5, Hgb 10.8, Creatinine 1.2



 ADLs: independent

 IADLS: wife does shopping, cooking, cleaning & 

meds, he drives & pays the bills

 Less socially active than before due to health 

 Timed up & go test: 10 s

 Fell 6 months ago (tripped outside on the curb)

 MMSE 29/30

Case Example



Predictive Model Applied to Our Case

Patient Total Risk Score: 16



Risk of Toxicity by Score
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Total Risk Score

Low (30%)

Medium 
(52%)

High (83%)



CRASH Score

Extermann et al. Cancer, Epub Nov 9,2011 http://www.ncbi.nlm.nih.gov/pubmed/22072065.

Results
Description Score Risk
Heme Score 3 Low

Non Heme Score 6 Med High
Combined Score 9 Med High



Example email sent to oncologist

Recommendations for issues 
identified from the
Geriatric Assessment

Comorbidities (high blood pressure, 
diabetes)

Identify that the patient has a PCP and 
send a copy of these recommendations to 
the outside MD
in Kingsburg, CA

19% weight loss (self-reported)
Current weight: 148
Past weight: 183

Nutritionist consult

BMI = 33.83

Patient reports problems with eating

Toxicity score 9 of 19, risk 66% Follow-up by geriatric oncology NP

We identified the following:



Follow up by Geriatric 
Oncology NP

• Patient’s with medium or high risk on 
toxicity tool

• Phone calls
• Side effect review
• Clinic visits



Can We Intervene to Decrease the Risk?
(UniHealth Grant, PI: Hurria)

Pre-Chemotherapy (Baseline)
• Geriatric Assessment

• Calculation of Chemotherapy Toxicity Risk Score

Objective: To determine whether the geriatric assessment driven 
interventions will lead to improvement patient outcomes 

RANDOMIZATION (2:1)

Usual Care + 
Geriatric Assessment InterventionUsual Care



Facilitating Quality Cancer Care



GA Results Potential 
Interventions

Unintentional 
Weight Loss

Fall Risk

Polypharmacy

Limited 
Social Support

- Nutritional Consult

- Pharmacy Consult

- Social Work
- Life Line

- Rehabilitation

Geriatric Assessment 
Results
List of Potential 

Interventions
Chemotherapy 

Toxicity Risk Score is 
Generated

Facilitating Quality Cancer Care
Information Provided to the Healthcare Team



Facilitating Quality Cancer Care
Facilitates Communication and Decision-Making

Between the Oncologist and Patient



http://www.mycarg.org/mctc



Practical Issues 

• Validated in the outpatient setting
• Score does not suggest who not to give 

chemotherapy to
• Education of staff and providers on the 

use of a predictability tool and 
implications

• Follow up after use of tool is key



 The population is aging

 Cancer is a disease associated with aging

 “Chronological age” ≠ “Functional age”

We need better tools to understand the risks and 
benefits of chemotherapy in older adults

 A melding of geriatric and oncology principles 

Conclusions



Geriatrics

Oncology

Geriatric 
Oncology

Thank you!


