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Although many older patients with breast cancer develop indo-
lent, early-stage disease for which chemotherapy is not antici-
pated to improve survival, a subset has higher-risk disease that
is chemotherapy responsive. From the limited data we have
available—albeit mostly from registry-based or pooled second-
ary analyses—patients across the age spectrum derive a consis-
tent relative benefit in breast cancer–specific survival from
chemotherapy (1–3). Among older women, this apparent benefit
is mainly driven by reducing recurrences in individuals who
have low competing risks and high short-term risks of recur-
rence. The benefit-risk balance is complex in clinical practice
among older patients because chemotherapy-induced toxicity
is worse, and the benefits are not as well defined as those antic-
ipated in younger individuals (4,5) .

Gene expression profile (GEP) testing, such as Oncotype DX,
has provided a platform to quantify the risks of recurrence
and the potential benefits of chemotherapy in hormone
receptor–positive (HRþ), human epidermal growth factor re-
ceptor 2–negative breast cancer. This approach is now used
widely to tailor decision making and limit chemotherapy ex-
posure when the anticipated benefits are small or negligible.
Unfortunately, data on Oncotype DX in older women are
sparse, and retrospective analyses of scores by age are limited
by selection bias (6), where clinical risk thresholds to send GEP
testing are consistently higher than in older vs younger
patients.

In this issue of the Journal, Chandler and colleagues simu-
lated the benefits of chemotherapy in older patients with tumor
recurrence scores of 26 and higher in stage I and IIA disease
while accounting for comorbidity and competing causes of
death (7). Not surprisingly, their robust models suggest that the
magnitude of “gains,” defined as quality-adjusted life-years,
from chemotherapy in early-stage disease decreased with in-
creasing age and comorbidity. They concluded that “GEP testing
(and chemotherapy use) should be reserved for women aged 75
without severe comorbidity.” Further, only small benefits of

chemotherapy were seen for those ages 65–74 years with no/
low or moderate comorbidity.

The results from this simulation have face validity and are
consistent with expectations, given what we know about the
prognosis with hormonal therapy alone in the setting of stage I
and IIA HRþ breast cancer as well as the concerns for toxicity
and competing causes of death for older patients (8,9). There
are, however, some limitations in their model beyond those
mentioned. The assumptions for breast cancer–specific survival
without treatment are derived from a model that was not highly
inclusive of older patients (10). In addition, although data were
extrapolated from TAILORx (11) for the model, no patients en-
rolled in this study were older than 75 years. The incorporation
of treatment toxicity is a strength of this simulation analysis,
but the authors used claims-based datasets to estimate rates of
toxicity and focused on hospital events only. How the authors
accounted for the impact of toxicity on short- and longer-term
morbidity is not well defined. Finally, the selection of a score of
26 as the threshold for chemotherapy benefit is practical but po-
tentially problematic given the poorly defined benefit of chemo-
therapy for those whose scores fall in the 26–30 range.

Despite the potential limitations of Chandler and colleagues’
model, these simulated data provide more reassurance that
older patients with low anatomical risk can appropriately be
treated without chemotherapy and should not have GEP testing.
That said, even without the simulation, if one assumes a 30%
reduction in the relative risk of distant recurrence reduction (12)
for those with “high” Oncotype DX scores, the absolute risk re-
duction in stage I or IIA disease will be small to modest at best,
with rare older patients anticipated to meaningfully benefit. In
this clinical setting, we should be focusing on endocrine therapy
alone and addressing barriers to longer-term adherence.
However, in stage III HRþ disease, as well as in older patients
with triple-negative or human epidermal growth factor receptor
2–positive cancers, there remains considerable uncertainty
about the optimal treatment approach among older patients
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with and without advanced comorbidity; the simulation model
by Chandler and colleagues does not address such patients.

To make simulations more meaningful, we need prospective
data from discrete subsets of patients who are most likely to
benefit from treatment but who may have conditions that put
them at risk for functional and clinical deterioration. As an im-
portant starting point, we now have multiple validated models
(13–15) that powerfully predict for grade 3–5 toxicity events in
those age 65 years and older in the setting of chemotherapy for
solid tumors and neo/adjuvant chemotherapy for breast cancer
specifically. These prediction models are based on prospectively
collected patient data derived directly from clinical and geriatric
assessment variables in older patients and provide powerful, in-
dividualized information on who is at most risk for severe ad-
verse events during chemotherapy.

Despite having this valuable information, we are still in need
of additional strategies to help balance this information with
the anticipated treatment efficacy and how upfront or subse-
quent dose modifications (used to mitigate toxicity) may affect
both disease and quality of life outcomes. We also need further
insights into patient preferences of older individuals with breast
cancer. Obtaining these prospective data will take coordinated
efforts. This work should be prioritized if we are going to ad-
dress these unanswered questions for a growing patient popu-
lation with an increasing need for level I evidence to inform
their care.

Notes

Affiliation of authors: Department of medical oncology, Dana-
Farber Cancer Institute, Boston, MA (RAF, EPW).

RAF reports institutional funding from Eisai and Puma (out-
side this submitted work). EPW reports institutional research
funding from Genentech/Roche and Merck; consultant/hono-
raria from Carrick Therapeutics, Genentech/Roche, Genomic
Health, GSK, Jounce, Lilly, Merck, Seattle Genetics; and advisory
board/honoraria from Leap.

References
1. Muss HB, Woolf S, Berry D, et al. Adjuvant chemotherapy in older and youn-

ger women with lymph node-positive breast cancer. JAMA. 2005;293(9):
1073–1081.

2. Giordano SH, Duan Z, Kuo YF, Hortobagyi GN, Goodwin JS. Use and outcomes
of adjuvant chemotherapy in older women with breast cancer. J Clin Oncol.
2006;24(18):2750–2756.

3. Elkin EB, Hurria A, Mitra N, Schrag D, Panageas KS. Adjuvant chemotherapy
and survival in older women with hormone receptor-negative breast cancer:
assessing outcome in a population-based, observational cohort. J Clin Oncol.
2006;24(18):2757–2764.

4. Barcenas CH, Niu J, Zhang N, et al. Risk of hospitalization according to che-
motherapy regimen in early-stage breast cancer. J Clin Oncol. 2014;32(19):
2010–2017.

5. Muss HB, Berry DA, Cirrincione C, et al. Toxicity of older and younger patients
treated with adjuvant chemotherapy for node-positive breast cancer: the
Cancer and Leukemia Group B Experience. J Clin Oncol. 2007;25(24):3699–3704.

6. Petkov VI, Miller DP, Howlader N, et al. Breast-cancer-specific mortality in
patients treated based on the 21-gene assay: a SEER population-based study.
NPJ Breast Cancer. 2016;2(1):16017.

7. Chandler Y, Jayasekera J, Schechter C, Isaacs C, Cadham C, Mandelblatt J.
Simulation of chemotherapy effects in older breast cancer patients with high
recurrence scores. J Natl Cancer Inst. 2020;112(6):djz189.

8. Schonberg MA, Marcantonio ER, Ngo L, Li D, Silliman RA, McCarthy EP.
Causes of death and relative survival of older women after a breast cancer di-
agnosis. J Clin Oncol. 2011;29(12):1570–1577.

9. Schonberg MA, Marcantonio ER, Li D, Silliman RA, Ngo L, McCarthy EP. Breast
cancer among the oldest old: tumor characteristics, treatment choices, and
survival. J Clin Oncol. 2010;28(12):2038–2045.

10. Munoz DF, Plevritis SK. Estimating breast cancer survival by molecular sub-
type in the absence of screening and adjuvant treatment. Med Decis Making.
2018;38(1 suppl):32S–43S.

11. Sparano JA, Gray RJ, Makower DF, et al. Adjuvant chemotherapy guided by a
21-gene expression assay in breast cancer. N Engl J Med. 2018;379(2):111–121.

12. Paik S, Tang G, Shak S, et al. Gene expression and benefit of chemotherapy in
women with node-negative, estrogen receptor-positive breast cancer. J Clin
Oncol. 2006;24(23):3726–3734.

13. Hurria A, Togawa K, Mohile SG, et al. Predicting chemotherapy toxicity in
older adults with cancer: a prospective multicenter study. J Clin Oncol. 2011;
29(25):3457–3465.

14. Extermann M, Boler I, Reich RR, et al. Predicting the risk of chemotherapy tox-
icity in older patients: the Chemotherapy Risk Assessment Scale for High-
Age Patients (CRASH) score. Cancer. 2012;118(13):3377–3386.

15. Magnuson A, Sun C-L, Sedrak MS, et al. Development and validation of a che-
motherapy toxicity risk score for older patients with breast cancer receiving
adjuvant/neoadjuvant treatment. Paper presented at the San Antonio Breast
Cancer Symposium; December 2018 (abstract GS6-04), San Antonio, TX.

ED
IT

O
R

IA
L

552 | JNCI J Natl Cancer Inst, 2020, Vol. 112, No. 6

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article-abstract/112/6/551/5573122 by guest on 06 July 2020

Deleted Text: which 
Deleted Text: impact 
Deleted Text: .
Deleted Text: .

