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Current dilemna and extreme positions

1. Therapeutic nihilism
– Elderly patients do not receive any treatment

2. The intermediate position?
– Elderly patients may benefit from treatments

3. Blind therapeutic enthusiasm
– Elderly patients receive futile/non beneficial

treatments

 Place and role of geriatrician and oncologist
Pelike from Attica 480–470 BC

Musée du Louvre



BC biology according to age

de Kruijf Mol Oncol 2014, Jenskins Oncologist 2014



Treated with chemotherapy if

ER+ N+ stage I/II breast cancer

Initial treatment for stage II breast

cancer by age

SEER database ; 49616 women with stage I/II breast cancer ≥67y

BCS = breast conserving surgery ; XRT = radiotherapy

Undertreatment

Schonberg JCO 2010



Breast cancer mortality

Other cause mortality

• Univariate HR     1.66 

(95% CI 1.34-2.06), p<0.001 

• Multivariable HR 1.63

(95% CI 1.23-2.16), p<0.001

C
a

u
s
e

s
p

e
c
if
ic

d
e

a
th

Substudy from TEAM trial (adjuvant exemestane)
Age <65y Age ±75yAge 65 – 74y

Schonberg JCO 2010, Van de Water JAMA 2012 

Undertreatment



• A sizeable proportion of elderly with operable breast cancer 
die of NON-CANCER-related causes 

• Absolute benefit of treatments is lower

N = 14048 new early breast cancer, ≥50y, FUP 4,7y

Overtreatment

Ali Br J Cancer 2011
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DFS

OS

• CALGB (1975-1999)

• 4 randomized trials

• 6487 pts

> 65 yo 542 (8%)

> 70 yo 159 (2%)

• Results

– Benefit identical

– Toxicity careful!!

• Toxic deaths 1.5%

All

All

≤50

≤50

≥65

≥6551-64

51-64

Muss JAMA 2005

Adjuvant chemo



Giordano* Elkin

No. total

No. w/CT

I-III,  ER , 65+

41,390

4,500

I-III, ER-, 66+

5,081

1,711

pN ER HR (95% IC) HR (95% IC)

pN0  1.05 (0.85-1.31) NA

pN+ + 1.05 (0.85-1.31) NA

both - NA 0.85 (0.77-0.95)

pN+ - 0.72 (0.54-0.96) 0.76 (0.65-0.88)

pN+ > 70 yo - 0.74 (0.56-0.97)

Adjuvant chemotherapy and mortality

Adjuvant chemo is useful FIRST

in ER-, pN0 or pN+, even > 70 yo

*: BC specific mortality

Giordano & Elkin J Clin Oncol 2006



- Adjuvant! Online not accurate in older patients

- Predict quite accurate for OS prediction

Standard decision tools

De Glas Lancet Oncol 2014 & Br J Cancer 2016



Early 2000s: 1st GEP (intrinsic classification)

Prat Mol Oncol 2011

• Quantification of mRNA or 

cDNA of genes involved in 

tumour proliferation

• To identify patients requiring

chemo despite good standard 

prognostic factors

• To avoid chemo in others

• Better individual risk

stratification





Risk of distant recurrence risk

@ 5 years

w/ no treatment

General results

MammaPrint

http://www.agendia.com/healthcare-professionals/breast-cancer/test-results/

http://www.agendia.com/healthcare-professionals/breast-cancer/test-results/


• 6,600 pts < 70
– FEB 2007-AUG 2011

– 11,291 registered pts

– 6,673 enrolled (59.1%)



pN0

Risk of distant recurrence

@ 10 years

w/ TAM 5 years

Personal results

OncotypeDX

pN+

Risk of distant recurrence

@ 5 years

w/ TAM 5 years
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OUTCOME DISPARITIES BY AGE AND 21-GENE RECURRENCE SCORE 
RESULT IN HORMONE RECEPTOR-POSITIVE (HR+) BREAST CANCER

Shak S,1 Miller DP,1 Howlader N,2 Gliner N,1 Howe W,3 Schussler N,3 Cronin K,2 Baehner FL,1,4 Penberthy L,2

Petkov VI2

1. Genomic Health, Inc., Redwood City, CA, USA 

2. National Cancer Institute, Rockville, MD, USA 

3. IMS, Inc., Calverton, MD, USA 

4. University of California, San Francisco, San Francisco, CA, USA



Methods

 SEER demographics, tumor characteristics, reported CT use, and BCSM available 

through 2013

 Genomic Health provided RS electronically to SEER, per registry operations

 Analysis population: N0, HR+ (by SEER and RT-PCR), HER2-negative (by RT-PCR), 

diagnosed between January 2004 and December 2012

 Excluded: N+, prior invasive tumors, or concurrent multiple tumors

 RS groups standard cutpoints (18, 31)

 Actuarial estimates of survival (cause-specific and overall) and BCSM computed through 5 

years with 95% CI

 The log-rank test was used to compare the three RS groups



SEER Population - STROBE Diagram

a. Untested cohort without RS results includes patients with HER2+ breast cancer because HER2 status was not reported to SEER before 2010.

b. Tested cohort with RS results excludes patients with HER2+ breast cancer, based on 21-gene assay quantitative single-gene HER2 result. Median follow-

up for younger (<70 years) and older (≥70 years) patients were 45 and 40 months, respectively.

Diagnosed with 

primary invasive 

breast cancer 

(2004-2012)

N=430,519

HR-positive; 

non-metastatic

n=312,364

Node-negative

n=211,586

With Recurrence 

Score resultsb

n=49,681

Tested with 21-gene 

assay

n=53,947

Untested with 21-gene 

assaya

n=157,639



Patient Testing and Demographics

Age <70 years Age  ≥70 years

Tested

(N=43,693)

Not Tested 

(N=100,519)

Tested

(N=5,988)

Not Tested 

(N=57,120)

% % % %

Sexa Female 99 99 99 99

Race White 84 81 87 87

Black 8 9 7 7

Asian or Pacific Islander 8 10 5 6

Am. Indian/Alaska Native <1 <1 <1 <1

Socioeconomic 

status, quintile

Lowest SES 11 13 15 14

Second lowest SES 15 17 17 18

Middle SES 19 20 21 21

Second highest SES 23 23 23 22

Highest SES 32 28 25 25

a. About 0.7% were male.

• Almost 6,000 patients ≥70 years with RS results

• Testing occurred 3.2 times less frequently in patients ≥70 years compared to <70 years

• Testing rates were similar by race and socioeconomic status



Reported Chemotherapy (CT) Use

23%

77%

31%

69%

11%

89%

4%

96%

Age <70 years Age  ≥70 years

Tested (N=43,693) Not Tested (N=100,519) Tested (N=5,988) Not Tested (N=57,120)

• CT use was lower in patients ≥70 years, in both RS-tested and untested cohorts

CT use reported as ‘yes’a CT use reported as ‘no/unknown’ a

a. Chemotherapy use is known to be under-reported to SEER



5-year BCSM by Age and RS Group
Age <70 y Age ≥70 y

• RS predicts BCSM in both age groups (p<0.001)

• Low 5-y BCSM was observed with RS <18 in both age groups

• Higher 5-y BCSM was observed with RS 18-30 and RS ≥31 in older patients



5-year Other-Cause Mortality by Age and RS Group

• As expected, RS group does not predict other-cause mortality (p=NS)

• As expected, higher other-cause mortality was observed in older patients

Age <70 y Age ≥70 y



5-year BCSM (95% CI) by Age in Tested and Untested Patients

RS < 18 RS 18-30 RS ≥31 Untested

N

CT Usea

(% of N)

5-y BCSM

(95% CI) N

CT Usea

(% of N)

5-y BCSM

(95% CI) N

CT Usea

(% of N)

5-y BCSM

(95% CI) N

CT Usea

(% of N)

5-y BCSM

(95% CI)

<70 y 24050 7%
0.3%

(0.2%, 0.5%)
16304 37%

1.2%

(0.9%, 1.4%)
3339 73%

4.1%

(3.3%, 5.1%)
100519 31%

2.3%

(2.2%, 2.4%)

≥70 y 3424 2%
1.3%

(0.8%, 2.1%)
2042 14%

2.6%

(1.8%, 3.8%)
522 52%

8.9%

(5.8%, 13.4%)
57120 4%

5.5%

(5.2%, 5.7%)

70-74 y 2116 2%
1.1%

(0.6%, 2.0%)
1245 17%

2.4%

(1.4%, 3.9%)
320 61%

6.2%

(3.2%, 11.9%)
17647 8%

2.8%

(2.6%, 3.2%)

75-79 y 968 2%
1.9%

(0.9%, 4.0%)
590 11%

2.4%

(1.1%, 5.2%)
142 43%

11.6%

(5.5%, 23.8%)
16445 4%

4.3%

(4.0%, 4.7%)

≥80 y 340 1%
1.0%

(0.2%, 4.5%)
207 6%

4.8%

(2.3%, 9.9%)
60 32%

20.5%

(9.6%, 40.6%)
23028 2%

8.6%

(8.2%, 9.1%)

a. Chemotherapy use reported as ‘yes’ (vs. ‘no/unknown’).

• Notably, 5-y BCSM is relatively high in untested patients at all ages; this deserves further study



5-year BCSM by Age and RS Group in Nottingham 

Prognostic Index (NPI) >3.4

• RS predicts BCSM in both age groups (p<0.001)

• Similar results were seen for NPI >3.2 and ≤3.4

RS <18 RS 18-30 RS ≥31

N

CT Usea

(% of N)

5-y BCSM

(95% CI) N

CT Usea

(% of N)

5-y BCSM

(95% CI) N

CT Usea

(% of N)

5-y BCSM

(95% CI)

<70 y 4727 12%
0.7

(0.4, 1.2)
4959 48%

2.1

(1.6, 2.8)
2236 75%

4.7         

(3.6, 6.0)

≥70 y 940 2%
1.4

(0.5, 3.6)
821 20%

3.6

(2.2, 5.9)
377 52%

8.5

(5.1, 14.0)

a. Chemotherapy use reported as ‘yes’ (vs. ‘no/unknown’).



ASTER 70s (EUDRACT N° 2011-004744-22, PHRC national 2011, NCT01564056)

CGA
Microarray

qRT-PCR

screened

randomized

Chemo = 4 TC or 4 AC or4 MC

Adjuvant chemotherapy ER+ (ongoing study)

4-yr OS



• Prospective study

– Prospective study on 313 patients

– Risk of relapse

• OncotypeDx 82.1% 

• Prosigna 65.5% 

• Mammaprint 61.4%

– Only 39% agreement

– Prosigna+Blueprint40% discordant

– Risk estimates are close at the population level but individual

differences

Bartlett JNCI 2016



Kendal Cancer 2008

Competing causes for mortality



• Young patient

– Social and family obligations (children)

– Quantity of life +++

• Elderly patient

– QoL+++

– Independence

– Staying at home
• Oncology

– Therapies and innovation

– Toxicity, response, survival
• RECIST

• NCI CTC v4.0

• Survival (DFS, PFS, DDFS, OS)

– Fast-moving world

– "Molecular portrait" of tumour & 

GEP

• Geriatrics

– Symptoms, diagnosis

– Quality of survival, i.e. amount

of life with good QoL
• Cognition

• Functional status

• QoL

• Nutrition, etc.

– Requiring time

– "Global portrait" of patient & 

CGA

CGA
versus

or
+
?

Genomic
defect

targeted
therapy

CGA
defect

targeted
geriatric

intervention

Two worlds confronting one another?



FEC, AACR, FAC, ASCO, anti-PDL1, 
anti-PD1, CMF, SABCS,  PD-1, PDL1, 
DXR, PK/PD, CEX, 5FU CDDP, Calvert
AUC, ESMO, Chatelut AUC, CTC, TILs, 

population PK, EORTC, FOLFIRI, 
ctDNA, FOLFOX 7, CPA, DFS, CALGB, 
DDFS, OS, TTP, NCI, CYP P450, JCO, 
JNCI, HER2, PI3K, mTOR, Phase 0, 

ECCO, ib and ab, Unicancer, EORTC, 
SWOG, CALGB, etc.

Charlson, CIRSG, CGA, AD, 
MCI, MNA, GDS, MMS, ADL, 

IADL, GFI, CMR2, JAGS, 
EUGMS, G8, CARG, 

Oncodage, VES-13, TRFs, 
JGO, NIA, SoFOG, Walter’s
score, Lee’s score, CRASH, 

etc.



FEC, FAC, SoFOG, ADL, IADL, CMF, 
SABCS, DXR, PK/PD, CEX, G8, EORTC, 
5FU CDDP, MCI, Calvert and Chatelut
AUC, CARG, GDS, population PK, AD, 
FOLFIRI, MMS, FOLFOX, CPA, CRASH, 

SWOG, DFS, OS, TTP, NCI, GERICO, TILs, 
CARG, anti-PDL1, anti-PD1, EORTC TFE, 
JCO, JNCI, Charlson, JGO, CIRSG, PD-1, 
PDL-1,  ctDNA, EGS, EGA, MNA, GFI, 

Unicancer, Lee’s score, JAGS, etc.

To be practice changing,
let us be practice sharing!
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