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CANCER IS A DISEASE OF OLDER ADULTS
1997 - 2037

15.9% - 24.0%

Source: Office for National Statistics; Cancer Research UK



OLDER ADULTS ARE UNDER-REPRESENTED IN CLINICAL TRIALS

25% patients enrolled in 164 SWOG studies were 65+ vs 63% in the US 
cancer patient population

<10% of patients enrolled in NCI phase II-III trials are 75+ vs 
28% of cancer patients overall

Hutchins, NEJM, 1999; Hurria, JCO, 2014



THE APPLICABILITY OF EVIDENCE TO THE MANAGEMENT OF 
CANCER IN OLDER ADULTS IS LIMITED

Battisti et al, Clin Lung Cancer, 2017
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ORGAN FUNCTION DECLINE

Soto-Perez-de-Celis, Lancet Oncol, 2018; Khan, Adv Drug Deliv Rev, 2018



 Gradual decline in GFR <60 mL/min/1.73m2 in a 
significant proportion of patients

 Higher peak drug levels and more prolonged chemo 
exposure

 Increased toxicities for renally excreted drugs

 Concurrent use of NSAIDs

 Serum creatinine ≠ reliable renal function measure owing to 
loss of muscle mass

 Estimate creatinine clearance instead - Cockcroft-Gault 
equation

 Chemotherapy may be safely administered with dose 
adjustments 

RENAL FUNCTION AND DRUG EXCRETION



Cytotoxics Targeted agents

Arsenic trioxide
Bendamustine
Bleomycin

Capecitabine
Carboplatin

Carmustine (BiCNU)
Cisplatin
Cladribine
Clofarabine

Cyclophosphamide
Cytarabine (high dose)

Daunorubicin
Epirubicin
Eribulin

Etoposide
Fludarabine

Hydroxyurea

Ifosfamide
Irinotecan (controversial)

Ixazomib
Lenalidomide

Lomustine (CCNU)
Melphalan

Methotrexate
Mitomycin

Oxaliplatin
Pemetrexed
Pentostatin

Pomalidomide
Pralatrexate
Streptozocin
Topotecan
Trabectedin

Vinorelbine

Afatinib
Bosutinib

Brentuximab
Crizotinib
Imatinib
Lenvatinib
Olaparib
Sorafenib
Sunitinib
Talazoparib
Vandetanib



 Liver size and hepatic blood flow decline – usually not enough to warrant routine dose 
modifications

 Concurrent hepatic impairment (malignancy, comorbidities, con meds) may require dose 
adjustments

 Relevant for a number of commonly used drugs:

 Anthracyclines

 5-FU

 Taxanes

 Cyclophosphamide

 Methotrexate

LIVER FUNCTION AND METABOLISM

Egorin, Semin Oncol, 1993



 Body composition changes

 Increasing fat content and decrease in intracellular water

 Peak blood concentrations: higher for more polar drugs and 
lower (and longer half-life) for lipid-soluble drugs

 Decrease in plasma albumin and RBC may also affect PK of 
agents bound to albumin or erythrocytes

 Usually not warranting dose modifications based on age

 Absorption

 Intestinal mucosa atrophy, GI motility decrease, visceral blood 
flow decline and digestive enzyme secretion decrease

 Magnitude of these changes does not usually require dose 
adjustments

 Compliance to oral treatments

DISTRIBUTION AND ABSORPTION

Egorin, Semin Oncol, 1993; Baker, Clin Geriatr Med, 1997; Khan, Adv Drug Deliv Rev, 2018



 Bone marrow stem cell reserve decreases with aging

 Increased rates of haematological toxicities in older 
patients

 More frequent infectious complications, hospitalizations and mortality

 Neutropenia

 Dose reductions and G-CSF are used to avoid severe neutropenia

 ASCO guidelines: G-CSF are recommended if risk of febrile neutropenia 
≥20%

 NCCN guidelines: G-CSF are indicated if older adults treated with 
curative intent

 Anaemia

 Can impair functional status and its incidence increases with age

 ESAs may be useful if anaemia is due to chemotherapy

 Risk of thrombosis and shorter survival

 Treatment intent - curative vs palliative?

REDUCED BONE MARROW RESERVE

Dees, Cancer Invest, 2000; Baraldi-Junkins, Hematol Oncol Clin North Am, 2000; Anía, J Am Geriatr Soc,1997; Hoffman, Bone, 2019



HEART FUNCTION

Sawhney R, Cancer J. 2005; Gupta, J Geriatr Oncol, 2017; Hershman, JCO, 2008; Carver, JCO, 2008

 Pre-existing occult heart 
disease is more frequent

 Increased risk of

 Heart failure associated with 
anthracyclines and trastuzumab

 Coronary artery vasospasm 
due to fluoropyrimidines

 Radiotherapy to the chest wall 
may also contribute



MUSCLE MASS AND FUNCTION
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Colloca G, J Geriatr Oncol, 2018

 Decreased immunity

 Increased risk of infections

 Impaired wound healing

 Increased muscle weakness

 Pressure ulcers

 Increased mortality



 Karnofsky or ECOG PS scales under-represent the degree 
of functional impairment in older patients

 ADL and IADL scales offer a more comprehensive 
understanding of functional status

 Functional disability is common in older cancer patients

 17% of the patients had a limitation for ADL and 59% for IADL

 Leading to increased healthcare utilization

 Independence in IADLs (and better QOL) associated with 
improved OS (MILES study)

 Functional status influences also risk of chemotherapy 
toxicity

FUNCTIONAL STATUS

Stafford, Cancer, 1997; Serraino, Crit Rev Oncol Hematol, 2001; Maione, JCO, 2005



 Increase with age

 Impact on life expectancy and 
treatment tolerance

 Impact on mortality in 3 large 
series of breast cancer, NSCLC and 
colorectal cancer patients

 Comorbidity and functional 
status are independent variables 
in older cancer patients

 Assessing both is mandatory

COMORBIDITIES

Satariano, Ann Intern Med, 1994; Asmis, JCO, 2008; Hines, JCO, 2009; Extermann, JCO, 1998



 Older ambulatory patients use 3x as many medications compared with 
younger patients and ≥90% take ≥1 medication

 Increased risk of drug interactions – eg, via cytochrome P450

 Impact on compliance

 Regular and comprehensive review of all medications (both prescription and OTC) 
mandatory

 Lipid-lowering medications after terminal cancer diagnosis?

 Increased risk of medication errors due to medication changes, complex 
regimens and incomplete information sharing between providers

POLYPHARMACY

Vestal, Cancer, 1997; Tam-McDevitt, Oncology, 2008; Maggiore, The Oncologist, 2010; Nightingale, JCO, 2015



Battisti, Extermann, Multidisciplinary management, including chemotherapy of solid tumours (chapter 93), Oxford Textbook of Geriatric Medicine, 2018

Drug interaction Type of interaction Result Comments
5FU/etoposide/carboplatin/ 
gemcitabine based regimens & 
coumadin

Protein binding
Inhibition of coumarins metabolism

Increased INR Follow  INR closely 

PPIs and tyrosine kinase inhibitors Absorption TKIs need acid for absorption Stop if possible, or if needed, give e.g. omeprazole at least 2 hours 
after TKI or 10 hours before

Penicillins & methotrexate (MTX) Renal tubular secretion Elevated MTX levels Monitor for toxicities of methotrexate if a penicillin is initiated or 
the dose is increased

Ketoconazole & irinotecan Inhibition of CYP3A4
Inhibition of UGT1A1

Increased exposure to irinotecan
active metabolite

Avoid administration of strong CYP3A4 inhibitors during and within 
1 week prior to irinotecan, unless needed.

Delvairdine and squinavir & paclitaxel CYP3A inhibition Severe paclitaxel toxicity Consider an alternative for one of the interacting drugs in order to 
avoid toxicity of the substrate and monitor for toxicities.

NSAIDs & methotrexate Renal tubular secretion Elevated MTX levels Consider alternative anti-inflammatory therapy. Lower risk with 
COX-2 inhibitors. Monitor for hematologic toxicity (frequent CBC), 

nephrotoxicity (frequent creatinine), and hepatotoxicity (LFTs).
Herbal supplements (St John’s wort) 
& imatinib and irinotecan

Induction of CYP3A4 Decreased plasma concentrations of 
imatinib and irinotecan active

metabolite

Avoid concomitant use. Monitor for decreased effects of imatinib.. 
Discontinue St Johns Wort at least 2 weeks prior to irinotecan.

Doxorubicin & 
sotalol/amiodarone/clarithromycin/lev
ofloxacin

CYP2D6 inhibition
P-glycoprotein/ABCB1 inhibition

QT interval prolongation Seek alternative drugs.

Quinolones & carboplatin/etoposide/
mitoxantrone/vincristine/
cisplatin/cyclophosphamide/
doxorubicin

Gastrointestinal mucosa damage
P-glycoprotein/ABCB1 induction

Decreased quinolones absorption
QT interval prolongation

Monitor for decreased effects of chemo and for QT prolongation
(EKG).

Hydrochlorotiazide & 
cyclophosphamide/5-FU

Enhanced chemo toxicity Increased myelosuppression Monitor for higher rates of granulocytopenia

Phenytoin & 
cyclophosphamide/etoposide/vincristi
ne/doxorubicin

CYP2B6 induction Altered plasma concentrations of 
phenytoin or cytostatic agents

Consider alternatives to avoid therapeutic failure. If needed, adjust
dosage and monitor for decreased chemo effects.

Valproic acid & cisplatin/doxorubicin/
bleomycin

Altered gastrointestinal absorption
Increased metabolism

Lower AUC valproic acid Adjust dosage.

Cyclophosphamide & allopurinol Bone marrow depression Increased chemo toxicity Monitor for changes in CBC  if allopurinol is initiated or the dose is 
increased, especially in long-term therapies (eg, for gout).



 Dementia increases the risk of late cancer diagnosis in older adults

 Colon cancer patients affected by dementia are more likely to have a cancer diagnosis reported after death based upon 
either autopsy or death certificate and are less likely to receive biopsy or surgery or chemotherapy

 Patients with Alzheimer’s disease and breast cancer are more likely to be diagnosed with a later stage of breast cancer 
and less likely to receive treatment for their malignancy

 Cognition is key for compliance with oral chemotherapy and supportive medications and for patients 
to understand and remember to seek medical attention if they experience side effects

 Chemotherapy-related cognitive impairment

 Few studies focused on its prevalence in older cancer patients

 Its biologic drivers are unknown

 Impact of treatment on cognition is not routinely measured in therapeutic studies on older cancer patients

 Few randomized trials of treatment or prevention of CRCI in older cancer patients

COGNITION

Gupta, J Am Geriatr Soc, 2004; Gorin, J Am Geriatr Soc, 2005; Loh, J Geriatr Oncol, 2016



NUTRITION

Presley, J Geriatr Oncol, 2016; Jain, Curr Oncol Rep, 2017; Newman, J Am Geriatr Soc, 2001; Dewys, Am J Med, 1980

 Weight loss during anti-cancer therapy

 Malnutrition during advanced disease

 Obesity during survivorship



 1/3 of older cancer patients experience psychological distress

 Most typically depression in 3-25% of older cancer patients

 Psychological distress is associated with:

 Poor QOL

 Reduced treatment adherence and response

 Longer hospitalizations

 Increased utilization of healthcare resources (ED visit, overnight hospitalizations and 30-day re-
admissions)

 Shorter survival

 Increased risk of functional decline

 Patients with inadequate social support are most vulnerable to psychological distress

 Social isolation is also an independent predictor of mortality in the geriatric population

PSYCHOLOGICAL STATUS AND SOCIAL SUPPORT

Kua, Ann Acad Med Singapore, 2005; Penninx, JAMA, 1998; Kornblith, Cancer, 2003
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 Consider non anthracycline-based regimens 
for patients not suitable

 Docetaxel + Cyclophosphamide (TC)

 Weekly Paclitaxel

 No role for Capecitabine alone

 ICE: no difference with Capecitabine versus 
Ibandronate (plus endocrine treatment)

 CALGB 49907: worse RFS and OS with 
Capecitabine versus standard chemotherapy

BREAST CANCER – EARLY AND LOCALLY ADVANCED STAGE

Jones, JCO, 2009; von Minckwitz, SABCS, 2014; Muss, NEJM, 2009; Coltelli, The Breast, 2017



 Sequential single-agent chemotherapy is recommended but no optimal sequence 
is defined

 Capecitabine

 Effective and well tolerated at dose of 1000mg/m2

 Monitor renal function and bilirubin

 In chemo-naïve MBC patients aged 65+: ORR 37% and G3+ adverse events ≤10%

 Vinorelbine

 In chemo-naïve MBC patients aged 60+: ORR 38% and G3+ haem tox 80%

 Eribulin

 No impact of age on OS, PFS and toxicities in a pooled analysis of 3 trials

 Weekly paclitaxel

 Better CBR and TTP versus docetaxel – higher anaemia and neurotoxicity with 
weekly paclitaxel, oedema and fatigue with docetaxel

 Weekly epirubicin

 Pegylated liposomal doxorubicin: comparable efficacy to doxorubicin but 
less cardiotoxicity, myelosuppression, vomiting and alopecia

BREAST CANCER – ADVANCED STAGE

Bajetta, JCO, 2005;  Vogel, Ann Oncol, 1999; Muss, Oncologist, 2014; Beuselinck, Crit Rev 
Oncol Hematol, 2010; Lichtman, Ann Oncol, 2012; O’Brien, Ann Oncol, 2004



 Early stage/LA disease

 Improved survival and recurrence risk (47%) and well 
tolerated in patients aged 60+ (5% cardiac event rate)

 Weekly Paclitaxel and trastuzumab

 81.7% of older patients are able to complete 1 year of 
treatment

 Advanced stage disease

 Trastuzumab improves median PFS (11.7 versus 4.6 months), 
but no difference in median OS

 Metronomic cyclophosphamide + P + T versus P+T 
alone improves PFS but >50% patients on P experienced 
diarrhoea 

BREAST CANCER – HER2-DIRECTED AGENTS

Brollo, Cancer Treat Rev, 2013; Vaz-Luis, JCO, 2014; Cadoo, Clin Breast Cancer, 2016; Kaufman, Breast Cancer Res Treat, 2012; Wildiers, Lancet Oncol, 2018



 LACE meta-analysis and JBR.10 
study: same efficacy and toxicity of 
cisplatin combos in 70+ patients vs 
<70

 Older patients received lower doses 
and fewer chemo cycles

 Carboplatin is more appropriate in 
case of hearing loss

NSCLC – ADJUVANT CHEMOTHERAPY

Wisnivesky, BMJ, 2011; Früh, JCO, 2008; Pepe, JCO, 2007



NSCLC – ADVANCED STAGE

Quoix E, Lancet, 2011; Gridelli, JCO, 2018



 5-FU/leucovorin

 24% reduction in mortality (overall survival 71% versus 64%) 
and a 32% reduction in stage II-III disease recurrence

 Same rates of adverse events versus younger patients except 
for higher rate of G3-4 neutropenia (8% versus 4%)

 1/3 patients aged 65+ not able to complete 6 months of 
treatment

 Capecitabine

 Similar efficacy compared to younger patients

 Increased rates of diarrhoea and dehydration in 65+ patients

 Caution in very old patients, particularly with diminished 
renal function

 Oxaliplatin – uncertain efficacy and safety

COLON CANCER – EARLY STAGE

Sargent, NEJM, 2001; Twelves, Ann Oncol, 2012; Schmoll, JCO, 2007; Tournigand, JCO, 2012; Haller, Ann Oncol, 2015



 Single-agent 5-FU

 Consistently tolerable and similar efficacy to younger 
patients – slightly higher rates of neutropenia

 De Gramont better tolerated than bolus or Mayo 
regimen

 Capecitabine

 Convenient oral dosing and similar efficacy versus 5FU -
ORR 24% and G3-4 adverse events rate 12%

 More frequent nausea, vomiting, diarrhoea, anorexia and 
HFS in oldest old and less fit

 Start with 1000 mg/m2 bd and dose-escalate to 
tolerance

COLON CANCER – ADVANCED STAGE

D’Andre, Clin Colorectal Cancer, 2005; Feliu, JCO, 2005; Seymour, Lancet, 2011



 Oxaliplatin

 FOLFOX is just as effective and well tolerated in fit older patients enrolled in 
clinical trials, although slightly higher rates of side effects

 In less fit patients enrolled in MRC FOCUS2 trial:

 FOLFOX produces higher ORR (38% versus 11%) and DCR (71% versus 46%)

 Trend toward longer mPFS (5.8 versus 3.5 months) and OS (10.7 versus 10.1 
months) with FOLFOX

 Higher G3+ toxicities (33% versus 27%) (diarrhoea, neurosensory toxicity, 
nausea, vomiting and neutropenia) with oxaliplatin

 XELOX is an effective alternative in fit older patients

 Irinotecan

 Higher response rates with FOLFIRI versus 5FU alone (42% versus 21%) but no 
better PFS/OS and higher G3+ adverse events (76% versus 52%)

 No differences in toxicity, PFS and OS in patients <70 versus ≥70 years on FOLFIRI

 Infusional 5FU safer than bolus 5FU

 No age-specific data published about TAS-102

COLON CANCER – ADVANCED STAGE

Sastre, Crit Rev Oncol Hematol, 2009; Arkenau, Clin Colorectal Cancer, 2008; Seymour, Lancet, 2011; Folprecht, JCO, 2006 (abs #3578); Jackson, Cancer, 2009; Aparicio, Ann Oncol, 
2016



 Anti-EGFR MoAbs – RAS and BRAF wild-type disease:

 Comparable efficacy and no safety concerns on Cetuximab or 
Panitumumab in older adults versus younger individuals

 Single-agent Panitumumab may be a well tolerated option in frail 
patients (mPFS 7.9 months and no G4 toxicities)

 Bevacizumab:

 Similar efficacy in older versus younger adults

 Higher rates of AEs in older patients enrolled in trials of bevacizumab 
versus no bevacizumab – PRODIGE 20: arterial hypertension 14% vs 6%

 AVEX study (Capecitabine +/- Bevacizumab):

 Better mPFS: 9.1 versus 5.1 months

 Trend toward longer mOS: 21 versus 17 months

 Higher discontinuation rates (25% versus 15%), hypertension (19% 
versus 5%) and VTE (12% versus 5%)

 Aflibercept, Regorafenib: no age-specific toxicity data

COLON CANCER – TARGETED AGENTS

Jehn, Br J Cancer, 2012; Sastre, Oncologist, 2012; Sastre, EJC, 2015; Cassidy, J Cancer Res Clin Oncol, 2010; Cunningham, Lancet Oncol, 2013



DLBCL

Fields, Br J Haematol, 2012;  Kuhnl, Ann Oncol, 2017

 5y-OS 69% (95% CI 65-73%)

 ≥98% median planned doses for all agents



 R-mini-CHOP appropriate if concerns about R-CHOP21

 G3+ neutropenia 39%, G3+ thrombocytopaenia 7%, febrile neutropenia 7%

 ORR 74% (CR 63%)

 2y-OS 59% - 2y-PFS 47%

DLBCL

Peyrade, Lancet Oncol, 2011



 ABVD is standard of care

 60+ patients: CR 80%, 5y-OS 67%; G3+ toxicity 43% (lung 26%; hematologic 10%; infection 3%)

 Bleomycin should not be routinely omitted or dose-reduced upfront in order not to compromise 
cure

 Pulmonary function tests after cycle 2 – omit B in case of lung toxicity or in case of PET score 1, 2, 3

 Reasonably omitted in 80+ or very frail patients, if CrCl ≤5mL/min and in active smokers and/or in case of underlying 
pulmonary disease

 Brentuximab vedotin + AVD?

 Single agent BV in older patients (median age 78 years):

 ORR 92% - CR 73%

 mPFS 10 months - mOS not reached

 Peripheral neuropathy: 78%

HODGKIN’S LYMPHOMA

Stamatoullas, Br J Haematol, 2015; Behringer, Lancet, 2015; Böll, Blood, 2016; Kumar, Blood, 2016; Forero-Torres, Blood, 2015; Evens, Hematol Oncol, 2015 (abs #089)
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OLDER ADULTS ARE HETEROGENEOUS

FIT FRAIL

Life expectancy

Cancer
Health behaviours

Access to healthcare
Geographical location

Social engagement and support
Comorbidities

Comorbidities

Polypharmacy

Organ reserve

Focus on survival

Focus on QOL

Functional status

Toxicities risk



COMPREHENSIVE GERIATRIC ASSESSMENT: APPLYING GENERAL 
GERIATRICS TO ONCOLOGY

Wildiers, JCO, 2014; Loh, J Oncol Practice, 2018

 Predicting complications and side effects from 
treatment

 Estimating survival

 Assisting in cancer treatment decisions

 Detecting problems not found by routine evaluations

 Identification and management of new problems during 
follow-up

 Improving mental health and well being

 Improving pain control



 Recommended in a busy practice to identify patients requiring full GA

 Limited power to predict outcomes of a CGA

 If abnormal, to be followed by GA and guided multidisciplinary interventions

PRE-CGA SCREENING TOOLS

Decoster,  Ann Oncol, 2014; Hamaker, Lancet Oncol, 2012; Loh, J Oncol Practice, 2018



CHEMOTHERAPY RISK ASSESSMENT SCALE FOR HIGH AGE (CRASH) 
SCORE

Extermann, Cancer, 2012https://moffitt.org/for-healthcare-providers/clinical-programs-and-services/senior-adult-oncology-program/senior-adult-oncology-program-tools/



CANCER AND AGING RESEARCH GROUP MODEL

Hurria, JCO, 2011; Hurria, JCO, 2016http://www.mycarg.org/Chemo_Toxicity_Calculator



CARG-BC MODEL

Magnuson, SABCS, 2018



 Introduction

 Challenges specific to older patients

 Specific malignancies

 Breast cancer

 Non-small cell lung cancer

 Colon cancer

 Lymphoma

 CGA and chemotherapy toxicity prediction

 Conclusions

OUTLINE



TOWARDS A NEW TREATMENT PARADIGM

Adapted from a slide courtesy of Martine Extermann

Histology
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Stage
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Age

Histology
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Stage

Biomarkers (EGFR, 
PIK3CA, AKT, HER2, 

RAS, BRAF,
etc.)

CGA domains
Life expectancy
Organ function
Comorbidities

Functional reserve
Social support

Preferences
Ageing biomarkers?
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MANY DIFFERENT MODELS FOR THE SAME GOAL

Adapted from a slide courtesy of Martine Extermann

Geriatric 
screening

Negative

Oncology 
work-up/set-up

Positive

Oncology 
work-up/set-up

Geriatric work-
up/set-up

INTEGRATED 
TREATMENT 

PLAN

TREATMENT 
PLAN

STEP 1: EVALUATE

STEP 2: INTEGRATE

STEP 3: ACTION



TOOLS AND RESOURCES

 International Society of Geriatric Oncology
http://www.siog.org/ @SIOGorg @YoungSIOG

 Cancer and Aging Research Group
http://www.mycarg.org/ @myCARG

 British Geriatrics Society
https://www.bgs.org.uk/ @GeriSoc

 Moffitt Cancer Center Senior Adult Oncology Program tools
https://moffitt.org/for-healthcare-providers/clinical-programs-
and-services/senior-adult-oncology-program/senior-adult-
oncology-program-tools/

 Journal of Geriatric Oncology
https://www.geriatriconcology.net/ @JGeriOnc

 #gerionc #gerihem

http://www.siog.org/
http://www.mycarg.org/
https://www.bgs.org.uk/
https://moffitt.org/for-healthcare-providers/clinical-programs-and-services/senior-adult-oncology-program/senior-adult-oncology-program-tools/
https://www.geriatriconcology.net/




THANK YOU!

nicolo.battisti@gmail.com
nicolo.battisti@rmh.nhs.uk

twitter: @nicolobattisti
#gerionc
#gerihem

The Royal Marsden, Sutton, UK

National Cancer Institute, Milan, Italy

H. Lee Moffitt Cancer Center, Tampa, FL, USA
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