Breast Cancer Research and Treatment (2019) 174:47-53
https://doi.org/10.1007/510549-018-05078-8

REVIEW

@ CrossMark

Survivorship issues in older breast cancer survivors

Steven S. Coughlin'?® . Raheem J. Paxton® - Nicole Moore* - Jessica Lynn Stewart* - Judith Anglin*

Received: 15 October 2018 / Accepted: 28 November 2018 / Published online: 1 December 2018
© Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract

Purpose Almost half of breast cancer survivors are aged > 65 years and the proportion is likely to increase due to the aging of
the population. The objectives of this article were to review studies of health outcomes among older breast cancer survivors
> 65 years to identify gaps in the published literature and offer suggestions for future research.

Methods The present review is based upon bibliographic searches in PubMed and CINAHL and relevant search terms. Arti-
cles published in English from January 1, 1970 through October 1, 2018 were identified using the following MeSH search
terms and Boolean algebra commands.

Results This review has revealed that older breast cancer survivors cope with health issues related to cancer treatment and
the aging process, including comorbidities, osteoporosis, symptoms, physical functioning, cognitive functioning, nutrition,
and physical activity.

Conclusions Additional research is needed to examine therapeutic interventions to address the health conditions older breast
cancer survivors are coping with. Particular focus of further research should be on the nutritional status and physical activ-
ity levels of older breast cancer survivors. Individualized nutrition plans and tailored physical activity programs for older
survivors are needed that meet people where they are and that form habits.

Keywords Breast cancer survivors - Cognition - Comorbidity - Diet - Nutrition - Osteoporosis - Physical activity - Quality
of life

Introduction

There are currently about 2.5 million breast cancer survivors
in the U.S. and many of them are elderly [1]. The median
age of breast cancer diagnosis in women is 62 years [2].
Women > 65 years of age comprise 55% of breast cancer
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survivors in the U.S. [3]. Almost 19,000 breast cancer deaths
occur annually in women 70 years and older, accounting for
approximately 47% of all breast cancer deaths in the U.S.
[4], but over half of older breast cancer patients die of other
causes [5, 6].

Breast cancer patients cope with many side of effects
and symptoms, not only during cancer treatment but after
remission that impacts quality of life [7, 8]. Common side
effects of breast cancer treatment include lymphedema, loss
of strength, and sexual dysfunction [9]. However, symptoms
such as sleep disturbances, cognitive impairment, depres-
sion, fatigue, and pain may persist for years after survivors
are in remission [10-12]. Breast cancer survivors also expe-
rience comorbidities in addition to secondary malignancies
that include cardiovascular disease, obesity, osteoporosis,
injuries through falls, and bone fractures. Lastly, when com-
pared to age-matched controls, survivors also experience
declines in physical function, and other conditions that affect
physical and emotional well-being [13, 14].

In this article, we review studies of health outcomes
among older breast cancer survivors aged 65 years or older.
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We identify gaps in the published literature and offer sug-
gestions for future research about the health of older breast
cancer survivors.

Methods

The present review is based upon bibliographic searches in
PubMed and CINAHL and relevant search terms. Articles
published in English from January 1, 1970 through October
1, 2018 were identified using the following MeSH search
terms and Boolean algebra commands: breast cancer survi-
vors AND (elderly OR older). The searches were not limited
to words appearing in the title of an article nor to studies in
a particular country or geographic region of the world. The
references of review articles were also reviewed. Informa-
tion obtained from bibliographic searches (title and topic
of article, information in abstract, study design, and key
words) was used to determine whether to retain each article
identified in this way. Only studies written in English that
examined the impact of breast cancer survivorship care plans
on health outcomes were eligible for inclusion. A total of
43509 article citations were identified in PubMed and non-
duplicates in CINAHL. After screening the abstracts or full
texts of these articles and reviewing the references of previ-
ous review articles, a total of 50 studies met the eligibility
criteria (Fig. 1).

Comorbidities

The majority of older breast cancer patients have at least
one comorbidity [15]. Common comorbidities include car-
diovascular disease and obesity. Multiple comorbidities
can result in poorer functional status and health outcomes
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Fig. 1 Flowchart of record selection process
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[16—18]. Bellury et al. [19] in a study of breast cancer
survivors aged 70 years and older found that comorbidities
were strongly associated with lower physical function. In
a study of older breast cancer survivors, Winters-Stone
et al. [20] found that comorbidities, symptom severity, and
fatigue explained 17.3-33.1% of the variance across physi-
cal function measures. However, there is still some uncer-
tainty as to whether cancer survivors experience more
comorbidities than controls. For example, in a sample of
older early-stage breast cancer survivors and age-matched
controls, Jordan et al. [21] found that breast cancer sur-
vivors were not more likely to acquire comorbidities (HR
1.0, 95% CI1 0.93-1.1) than controls. In subsequent analy-
ses of these data, incident comorbidities were associated
with a higher mortality rate (HR 4.8, 95% CI 4.1-5.6). In
a cohort study of older breast cancer survivors, survivors
experienced a 40% higher all-cause mortality hazard for
each unit increase in the Charlson Comorbidity Index [22]
after controlling for prevalent comorbidities at baseline
[23].

Bone mineral density, osteoporosis, and fractures

Adjuvant hormonal therapy and chemotherapy-induced
amenorrhea can cause a rapid loss in bone mineral density,
leading to osteoporosis and fractures [24]. Women receiv-
ing treatment for breast cancer can lose 2—-8% of their bone
mineral density each year [25-27]. In a study of older
breast cancer survivors and controls, Peppone et al. [24]
found that breast cancer survivors had a higher prevalence
of osteoporosis (adjusted OR 1.32, 95% CI 1.08-1.61)
compared to controls. Up to 80% of breast cancer patients
experience cancer treatment-induced bone loss [13, 28].
Preventive measures such as vitamin D and exercise can
delay bone loss if instituted early on [24].

Breast cancer patients have a higher rate of falls com-
pared to women who are cancer-free [29, 30]. Due to
bone loss and falls, breast cancer patients have a fivefold
increase in fracture risk compared to women without can-
cer [31, 32]. In cancer patients undergoing chemotherapy,
muscle weakness is an independent predictor of falls [33].
Huang et al. [34] found that the adjusted prevalence of
balance/walking problems is higher after cancer treatment
than it is prior to diagnosis. Haung et al. [25] also found
that self-reported falls within the past year was about
26%. A history of falls (odds ratio [OR] 4.95, 95% CI
2.44-10.04) and sensory impairment in feet (OR 3.33, 95%
CI 1.51-7.32) were significant predictors of falls. How-
ever, it should be noted that not all studies have found
significant differences between breast cancer survivors
and controls. Pawloski et al. [35] found no difference in
fracture rates between groups (HR 1.1, 95% CI 0.9-1.3).
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Adjuvant hormonal therapy

In a study of older breast cancer survivors with <stage 2
disease, Bluethmann et al. [36] found that 43% discontin-
ued adjuvant hormonal therapy before 5 years. Those who
reported lower cognitive function in the period prior to dis-
continuation had greater hazards of discontinuing therapy.
In a separate study of the same cohort, Sheppard et al. [37]
found that frail women were more likely (OR 1.63, 95% CI
1.11-2.40) to not initiate adjuvant hormonal therapy than
robust (non-frail) women. The risk of discontinuation of
hormonal therapy was higher with increasing age and lower
for stage > IIB than for stage I. Arthralgias are common side
effects experienced by women treated with adjuvant endo-
crine therapy [38].

Symptoms and symptom clusters

Older breast cancer survivors experience multiple symptoms
that appear to cluster [39]. These symptoms may be late
effects of cancer, cancer treatment, or just a part of the nor-
mal aging process and chronic illness [40]. Roiland and Hei-
drich [39] in a sample of older breast cancer survivors identi-
fied seven clinically distinct symptom clusters involving 36
different symptoms. The symptom clusters were significantly
related to quality of life. In a study of overweight breast,
colorectal, and prostate cancer survivors, Kenzik et al. [41]
found that symptom severity, weight loss, and physical activ-
ity were significantly associated with lower overall physical
functioning scores (f=—0.63, p <0.001). Similarly, Bel-
lury et al. [19] found that high levels of symptom bother
(the extent to which symptoms cause worry, annoyance, or
discomfort for a patient) were strongly associated with lower
physical function.

Physical functioning and frailty

Physical functioning in older breast cancer survivors has
been found to decline following treatment [16, 33, 42].
Decline in physical functioning after breast cancer diagnosis
has been associated with decreased 10-year survival in older
women [43]. Derks et al. [16] examined physical functioning
in older breast cancer patients using prospective data from
the TEAM Trial. Among patients treated with breast surgery
and adjuvant hormonal therapy, age 70 years and older was
independently associated with functional decline 1-2 years
after diagnosis (p =0.028). Leach et al. [42] studied breast,
prostate, lung, and colorectal cancer survivors who were
Medicare beneficiaries and matched controls. All cancer
groups demonstrated significant (p < 0.05) declines in physi-
cal functioning, and all exceeded the minimally important
difference in mean physical function over time in compari-
son with the controls. In a study of breast cancer survivors

aged 65 years or older, Clough-Gorr et al. [44] found that
women with persistent lymphedema consistently reported
poorer physical function.

In a case—control study of estrogen receptor-positive
breast cancer survivors on adjuvant aromatase inhibitors
1-2 years post surgery and age-matched controls, Exter-
mann [33] found that grip strength, physical performance,
and long-distance walking speed were similar between the
two groups. However, self-reported physical function was
marginally lower in cases than controls. Declines in physical
functioning are of concern because of the consistent associa-
tion with inability to perform activities of daily living, which
is a potential threat to independent living among older breast
cancer patients. Physical activity’s positive effect on muscu-
lar strength and balance may prevent functional decline [41].

Frailty and pre-frailty are not uncommon in older breast
cancer survivors and may occur at an earlier age than in
women without a history of cancer [45]. Frailty is a common
clinical syndrome in older adults that carries an increased
risk for poor health outcomes including falls, incident dis-
ability, hospitalization, and mortality. Frailty is a clinically
recognizable state of increased vulnerability resulting from
aging-associated decline in reserve and function across
multiple physiologic systems. Frailty has been operation-
ally defined by Fried et al. [46] as meeting three out of five
phenotypic criteria indicating compromised energetics: low
grip strength, low energy, slowed waking speed, low physi-
cal activity, and/or unintentional weight loss. A pre-frail
stage, in which one or two criteria are present, identifies a
subset at high risk of progressing to frailty.

In a study of breast cancer survivors aged 53—87 years,
Bennett et al. [45] found that 18% of breast cancer survivors
aged 70-79 years were frail, compared to 11% of women in
the Cardiovascular Health Study and Women’s Health and
Aging Study. Higher body mass index increased the odds of
frailty (OR 1.12, p=0.003).

Cognitive function

Accelerated cognitive decline and memory problems have
been associated with exposure to chemotherapy. In a study
of older breast cancer survivors, Dura-Ferrandis [47] found
accelerated decline in cognitive function in 7.6% of the
women. Levkovich et al. [48] found that older breast cancer
survivors aged 60—82 years reported lower levels of cogni-
tive difficulties than younger breast cancer survivors aged
24-59 years. In a cohort study of older (> 70 years) and
younger patients (50-69 years) with breast or colorectal can-
cer stage [-1III, Deckx et al. [49] found that over the course
of 1 year following a diagnosis of cancer, the older cancer
patients faced increasing difficulties in cognitive function-
ing (p<0.01).
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Health-related quality of life

Health-related quality of life (HRQOL) encompasses mul-
tiple domains of well-being including physical function and
mental health. Higher social support has been associated
with better psychological adjustment to cancer and higher
quality of life [47]. In a cohort study of women aged 65 years
or older with early-stage breast cancer, DuMontier et al.
[50] found that HRQOL predicts 10-year morality indepen-
dently of prognostic variables. Dura-Ferrandis [47] exam-
ined quality-of-life trajectories in a sample of older breast
cancer survivors. Three trajectories were identified for each
quality-of-life domain. Accelerated decline in emotional and
physical function was observed in 6.9% and 31.8% of the
women, respectively. Jones et al. [51] examined depression
and quality of life before and after breast cancer diagnosis in
older women from the Women’s Health Initiative. Compared
with pre-cancer levels, depressive symptoms increased,
while physical function and mental health decreased in the
first year after diagnosis (p <0.01). Depressive symptoms
returned to pre-cancer levels after 10 years but quality of
life remained significantly lower.

Therapy for older women with breast cancer has been
found to influence HRQOL in some studies [52], but not
others [53]. In a study of women aged 67—87 years, Swanick
et al. [52] found that less irradiation and less surgery were
associated with better long-term quality-of-life outcomes. In
contrast, in a study of breast cancer survivors aged 65 years
or older, Neuner et al. [53] found that HRQOL was simi-
lar to that seen in non-cancer populations. Breast cancer
treatments (i.e., surgery and radiation, adjuvant hormonal
therapy, and cytotoxic chemotherapy) were not associated
with worsened HRQOL. However, the development of
lymphedema was associated with substantial reductions in
HRQOL [53].

Surveillance mammography

There is limited evidence about the benefits of annual mam-
mography surveillance in older breast cancer survivors with
limited life expectancy, and there are important risks [54].
Surveillance mammography is conducted to detect possi-
ble breast cancer recurrence. In a non-randomized cohort
study of breast cancer survivors aged 65 years or older, Buist
et al. [55] found a modest reduction in breast cancer-specific
mortality with receipt of surveillance mammography in the
preceding year (incident rate ratio 0.82, 95% CI 0.56-1.19,
p=0.29). Lash et al. [56] studied stage I and II breast cancer
patients aged 65 years or older at six health care delivery
systems. One hundred seventy-eight women died of breast
cancer during 5 years of follow-up. Each additional surveil-
lance mammogram was associated with a 0.69-fold decrease
in the odds of breast cancer mortality (95% CI 0.52-0.92).
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Once a breast cancer is diagnosed, current guidelines
encourage annual surveillance mammography for all patients
with residual breast tissue and do not specifically tailor
follow-up strategies [57, 58]. Freedman et al. [54] offered
guidance on how clinicians should approach surveillance
mammography in older breast cancer survivors while taking
into account life expectancy and patient preferences.

Freedman et al. [5] found that 56.7% and 65.9% of those
with estimated life expectancy of <5 and <10 years, respec-
tively, reported mammography in the past year. Conversely,
about 14.1% of those with life expectancy > 10 years did not
report mammography in the past year. Massimino et al. [59]
studied ductal carcinoma in situ or invasive breast cancer
survivors aged 80 years and older who underwent surgery
for at a single institution. Patients had a median of four fol-
low-up mammograms. The 1466 mammograms detected 17
biopsy-proven cancers and generated 18 benign biopsies. In
the 305 women who had had breast-conserving surgery, 18
(5.9%) experienced local recurrence, 9 detected by mam-
mography alone, and 9 palpable. Overall, 13 non-palpable
breast cancers were detected.

Nutrition and physical activity

Physical inactivity and excessive weight gain following
treatment increases risk of breast cancer recurrence, other
chronic diseases, and all-cause and breast cancer-related
mortality [60, 61]. However, in the Women’s Healthy Eating
and Living (WHEL) trial, over the mean 7.3-year follow-up
period, a diet very high in vegetables, fruit, and fiber and
low in fat was not associated with decreased risk of an inva-
sive breast cancer event (adjusted hazard ratio 0.96, 95% CI
0.80-1.14, p=0.63) [62]. Eating a healthy diet that includes
adequate fruits and vegetables, whole grains, and little or no
red meat protects against several chronic diseases. Consum-
ing an unhealthy diet and physical inactivity increase risk of
obesity and non-breast cancer mortality [9]. Poor diet also
increases risk of fatigue.

There is little published research on the diet and nutrition
of older breast cancer survivors. The majority of observa-
tional studies and randomized controlled trials on diet and
nutrition have focused on breast cancer survivors < 65 years
of age or have not explored age-differences. A majority of
older breast cancer survivors take supplements such as mul-
tivitamins [63]. Malnutrition is a prevalent complication of
cancer and a risk factor for adverse outcomes such as poor
treatment response, reduced survival, and impaired quality
of life [64]. Malnutrition in the elderly is associated with
other geriatric syndromes including functional dependence,
decreased cognitive function, and depression [65]. Malnutri-
tion is more common after 70 years of age, when intakes of
protein and nutrients are frequently inadequate [66]. Sev-
eral age-related conditions increase the risk of malnutrition



Breast Cancer Research and Treatment (2019) 174:47-53

51

including oral and dental disorders and eating dependency
[64, 67].

Exercise can lower circulating levels of estrogen and
potentially reduce tumor proliferation. Physical activity
has been associated with improved quality of life in older
breast cancer survivors [68—70]. Only about one-third of
breast cancer survivors engage in the recommended level of
physical activity and less than 18-37% consume the recom-
mended amounts of fruits and vegetables [61]. Demark-Wah-
nefried et al. [71] in Leading the way in Exercise and Diet
found that a physical activity and dietary intervention could
improve lifestyle behaviors and prevent functional decline
in older cancer survivors. In a cohort study of 533 women
aged 65 years or older with breast cancer, Reeves et al. [72]
found that the risk of mortality was 1.4 times higher for a
body mass index of 27.3 kg/m? (95% CI 1.03-2.01) and 2.4
times higher for a body mass index of 34.0 kg/m? (95% CI
1.07-5.45) compared with women with a BMI of 22.6 kg/
m?. Maliniak et al. [73] studied 4226 women aged 65 years
or older with local or regional breast cancer. Pre- and post-
diagnosis body mass index was associated with a higher risk
of breast cancer-specific mortality (pre-diagnosis, hazard
ratio [HR] 1.27, 95% confidence interval [CI] 1.14-1.41;
post-diagnosis, HR 1.19, 95% CI 1.04-1.36). Neither pre-
nor post-diagnosis physical activity was associated with
breast cancer-specific mortality. Body mass index and physi-
cal activity were both significantly associated with all-cause
mortality.

Conclusions

The older breast cancer survivor has ongoing health issues
that seem to be a combination of side effects of treatment
and the aging process. This population has unique needs
that are worthy of further research to aid these people in
coping with these health conditions. The research on health
outcomes in this population is limited, but shows increased
prevalence of some conditions. Several conditions that are
higher in this population can result in poorer functional sta-
tus and higher mortality risk. Additional concerns for the
older population are ability to perform activities of daily liv-
ing and quality of life, which can also be impacted by health
issues of the breast cancer survivor. Several comorbidities
and symptoms experienced by older breast cancer survivors
can be treated and prevented with lifestyle, diet, and exercise
interventions.

Addressing nutrition and physical activity may impact the
health conditions experienced by older breast cancer survi-
vors and promote better health outcomes in this population
[74]. Development of the best nutrition and physical activity
tailored to the older breast cancer survivor is warranted to
improve health outcomes. Additional research is needed to

examine the nutritional status and physical activity levels
of older breast cancer survivors, according to age and stage
at cancer diagnosis. Tailored physical activity programs for
older survivors are needed that meet people where they are
and that form habits. Rather than advocating for exercise
at recommended levels, increasing light intensity physical
activity and reducing sedentary time could provide initial
efficacy beliefs to get cancer survivors moving.

Older breast cancer survivors have health impacts from
the cancer treatment and the aging process. To improve these
health conditions, functional status, and quality of life, con-
sideration should be given to diet and exercise therapies as a
component of survivorship care. Further research is needed
to determine the extent of lifestyle therapy for older breast
cancer survivors. Diet and exercise should be tailored to the
individual to aid in improving functional status and quality
of life.

Compliance with ethical standards

Conflict of interest The authors have no conflicts of interest to dis-
close.

Ethical approval This article does not contain any studies with human
participants performed by any of the authors.

References

1. American Cancer Society (2017) Cancer facts and figures 2018.
ACS, Atlanta

2. DeSantis CE, Lin CC, Mariotto AB et al (2014) Cancer treatment
and survivorship statistics, 2014. CA Cancer J Clin 64:252-271

3. Faul LA, Luta G, Sheppard V et al (2014) Associations among
survivorship care plans, experiences of survivorship care, and
functioning in older breast cancer survivors: CALGB/Alliance
369901. J Cancer Surv 8:627-637

4. American Cancer Society. Breast cancer facts and figures (2015—
2016). http://www.cancer.org/acs/groups/content/ @research/
documents/document/acspc-046381.pdf

5. Freedman RA, Keating NL, Pace LE et al (2017) Use of surveil-
lance mammography among older breast cancer survivors by life
expectancy. J Clin Oncol 35:3123-3130

6. Schonberg MA, Marcantonio ER, Li D et al (2010) Breast cancer
among the oldest old: tumor characteristics, treatment choices,
and survival. J Clin Oncol 28:2038-2045

7. Mogal HD, Howard-McNatt M, Dodson R et al (2017) Quality of
life of older African American breast cancer survivors: a popula-
tion-based study. Support Care Cancer 25:1431-1438

8. Fenlon D, Frankland J, Foster CL et al (2013) Living into old
age with the consequences of breast cancer. Eur J Oncol Nurs
17:311-316

9. Coughlin SS, Yoo W, Whitehead MS, Smith SA (2015) Advanc-
ing breast cancer survivorship among African-American women.
Breast Cancer Res Treat 153:253-261

10. Budhrani PH, Lengacher CA, Kip KE et al. Minority breast cancer

survivors: the association between race/ethnicity objective sleep
disturbances, and physical and psychological symptoms. Nurs Res
Pract 2014. https://doi.org/10.1155/2014/858403

@ Springer


http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-046381.pdf
http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-046381.pdf
https://doi.org/10.1155/2014/858403

52

Breast Cancer Research and Treatment (2019) 174:47-53

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

Meneses-Echavez JF, Gonzalez-Jimenez E, Ramirez-Velez R
(2015) Effects of supervised exercise on cancer-related fatigue
in breast cancer survivors: a systematic review and meta-anal-
ysis. BMC Cancer 15:77

Perkins EA, Small BJ, Balducci L et al (2007) Individual differ-
ences in well-being in older breast cancer survivors. Crit Rev
Oncol Hematol 62:74-83

Chen Z, Maricic M, Bassford TL et al (2005) Fracture risk
among breast cancer survivors: results from the Women’s Health
Initiative Observational Study. Arch Intern Med 165:552-558
Haque R, Prout M, Geiger AM et al (2014) Comorbidities and
cardiovascular disease risk in older breast cancer survivors. Am
J Manag Care 20:86-92

Girones R, Torregrosa D, Diaz-Beveridge R (2010) Comorbid-
ity, disability and geriatric syndromes in elderly breast cancer
survivors. Results of a single-center experience. Crit Rev Oncol
Hematol 73:236-245

Derks MGM, De Glas NA, Bastiaannet E et al (2016) Physical
functioning in older patients with breast cancer: a prospective
cohort study in the TEAM Trial. Oncologist 21:946-953
Bellury L, Ellington L, Beck SL et al (2013) Older breast can-
cer survivors: can interaction analyses identify vulnerable sub-
groups? A report from the American Cancer Society studies of
cancer survivors. Oncol Nurs Forum 40:325-336

Clough-Gorr KM, Stuck AE, Thwin SS et al (2010) Older breast
cancer survivors: geriatric assessment domains are associated
with poor tolerance of treatment adverse effects and predict
mortality over 7 years of follow-up. J Clin Oncol 28:380-386
Bellury L, Pett MA, Ellington L et al (2012) The effect of aging
and cancer on the symptom experience and physical function of
elderly breast cancer survivors. Cancer 118:6171-6178
Winters-Stone KM, Medysky ME, Savin MA. Patient-reported
and objectively measured physical function in older breast can-
cer survivors and cancer-free controls. J Geriatric Oncol 2018,
in press

Jordan JH, Thwin SS, Lash TL et al (2014) Incident comorbidi-
ties and all-cause mortality among five-year survivors of stage I
and II breast cancer diagnosed at age 65 or older: a prospective
matched cohort study. Breast Cancer Res Treat 146:401-409
Charlson M, Pompei P, Ales K et al (1987) A new method of
classifying prognostic comorbidity in longitudinal studies:
development and validation. J Chronic Dis 40:373-383

Ahern TP, Lash TL, Thwin SS et al (2009) Impact of acquired
comorbidities on all-cause mortality rates among older breast
cancer survivors. Med Care 47:73-79

Peppone LJ, Mustian KM, Rosler RN et al (2014) Bone health
issues in breast cancer survivors: a Medicare Current Benefi-
ciary Survey (MCBS) Study. Support Care Cancer 22:245-251
Eastell R, Hannon RA, Cuzick J et al (2006) Effect of an aro-
matase inhibitor on BMD and bone turnover markers: 2-year
results of the Anastrozole, Tamoxifen, Alone or in Combination
(ATAC) trial (18233230). J Bone Miner Res 21:1215-1223
Eastell R, Adams JE, Coleman RE et al (2008) Effect of anas-
trozole on bone mineral density: 5-year results from the Anas-
trozole, Tamoxifen, Alone or in Combination trial 18233230. J
Clin Oncol 26:1051-1057

Hirbe A, Morgan EA, Uluckan O et al (2006) Skeletal compli-
cations of breast cancer therapies. Clin Cancer Res 12(20 Pt
2):6309s-6314s

Lindsey AM, Gross G, Twiss J et al (2002) Postmenopausal
survivors of breast cancer at risk for osteoporosis: nutritional
intake and body size. Cancer Nurs 25:50-56

Winters-Stone KM, Nail L, Bennett JA et al (2009) Bone health
and falls: fracture risk in breast cancer survivors with chemo-
therapy-induced amenorrhea. Oncol Nurs Forum 36:315-325

@ Springer

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Chen Z, Maricic M, Aragaki AK et al (2009) Fracture risk
increases after diagnosis of breast or other cancers in postmeno-
pausal women: results from the Women’s Health Initiative. Osteo-
poros Int 20:527-536

Kanis JA, McCloskey EV, Powles T et al (1999) A high incidence
of vertebral fracture in women with breast cancer. Br J Cancer
79:1179-1181

Chen Z, Maricic M, Pettinger M et al (2005) Osteoporosis and rate
of bone loss among postmenopausal survivors of breast cancer.
Cancer 104:1520-1530

Extermann M, Leeuwenburgh C, Samilian L et al (2017) Impact of
chemotherapy on medium-term physical function and activity of
older breast cancer survivors, and associated biomarkers. J Geriatr
Oncol 8:69-75

Huang MH, Blackwood J, Godoshian M et al. Predictors of falls
in older survivors of breast and prostate cancer: a retrospective
cohort study of surveillance, epidemiology and end results-Medi-
care health outcomes survey linkage. J Geriatr Oncol 2018. https
://doi.org/10.1016/j.j20.2018.04.009

Pawloski PA, Geiger AM, Haque R et al (2013) Fracture risk
in older, long-term survivors of early-stage breast cancer. ] Am
Geriatr Soc 61:888-895

Bluethmann SM, Alfano CM, Clapp JD et al (2017) Cognitive
function and discontinuation of adjuvant hormonal therapy in
older breast cancer survivors: CALGB 369901 (Alliance). Breast
Cancer Res Treat 165:677-686

Sheppard VB, Faul LA, Luta G et al. Frailty and adherence to
adjuvant hormonal therapy in older women with breast cancer:
CALGB protocol 369901. J Clin Oncol 32:2318-2327
Winters-Stone KM, Schwartz AL, Hayes SC et al (2012) A pro-
spective model of care for breast cancer rehabilitation: bone health
and arthralgias. Cancer 118(8 Suppl):2288-2299

Roiland RA, Heidrich SM (2011) Symptom clusters and qual-
ity of life in older breast cancer survivors. Oncol Nurs Foum
38:672-680

Heidrich SM, Egan JJ, Hengudomsub P et al (2006) Symptoms,
symptom beliefs, and quality of life of older breast cancer survi-
vors: a comparative study. Oncol Nursing Forum 33:315-322
Kenzik K, Morey MC, Cohen HIJ et al (2015) Symptoms, weight
loss and physical function in a lifestyle intervention study of older
cancer survivors. J Geriatr Oncol 6:424-432

Leach CR, Bellizzi KM, Hurria A et al (2016) Is it my cancer or
am I just getting older? Impact of cancer on age-related health
conditions of older cancer survivors. Cancer 122:1946-1953
Sehl M, Lu X, Silliman R et al (2013) Decline in physical func-
tioning in first 2 years after breast cancer diagnosis predicts 10
year survival in older women. J Cancer Surv 7:20-31
Clough-Gorr et al (2010) Older breast cancer survivors: factors
associated with self-reported symptoms of persistent lymphedema
over 7-years of follow-up. Breast J 16:147-155

Bennett JA, Winters-Stone KM, Dobek J et al (2013) Frailty in
older breast cancer survivors: age, prevalence, and associated fac-
tors. Oncol Nurs Foum 40:E126-E134

Fried LP, Tangen CM, Walston J et al (2001) Frailty in older
adults: evidence for a phenotype. J Gerontol A Biol Sci Med Sci
56(3):M146-M156

Dura-Ferrandis E, Mandelblatt JS, Clapp J et al (2017) Personal-
ity, coping, and social support as predictors of long-term quality-
of-life trajectories in older breast cancer survivors: CALGB pro-
tocol 369901 (Alliance). Psychooncology 26:1914-1921
Levkovich I, Cohen M, Alon S et al (2018) Symptom cluster of
emotional distress, fatigue and cognitive difficulties among young
and older breast cancer survivors: the mediating role of subjective
stress. J Geriatr Oncol 9(5):469-475

Deckx L, van Abbema DL, van den Akker M et al (2015) A cohort
study on the evolution of psychosocial problems in older patients


https://doi.org/10.1016/j.jgo.2018.04.009
https://doi.org/10.1016/j.jgo.2018.04.009

Breast Cancer Research and Treatment (2019) 174:47-53

53

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

with breast or colorectal cancer: comparison with younger cancer
patients and older primary care patients without cancer. BMC
Geriatr 15:79

DuMontier C, Clough-Gorr KM, Silliman RA et al (2018) Health-
related quality of life in a predictive model for mortality in older
breast cancer survivors. J] Am Geriatr Soc 66(6):1115-1122
Jones SMW, LaCroix AZ, Li W et al (2015) Depression and qual-
ity of life before and after breast cancer diagnosis in older women
from the Women’s Health Initiative. J Cancer Surviv 9:620-629
Swanick CW, Lei X, Xu Y et al (2018) Long-term patient-reported
outcomes in older breast cancer survivors: a population-based
survey study. Int J Radiat Oncol Biol Phys 100:882—-890

Neuner JM, Zokoe N, McGinley EL et al (2014) Quality of life
among a population-based cohort of older patients with breast
cancer. Breast 23:609-616

Freedman RA, Keating NL, Partridge AH et al (2017) Mammog-
raphy in older breast cancer survivors: can we ever stop? JAMA
Oncol 3:402-409

Buist DSM, Bosco JLF, Silliman RA et al. Long-term surveil-
lance mammography and mortality in older women with a history
of early stage invasive breast cancer. Breast Cancer Res Treat
2013;142

Lash TL, Fox MP, Buist DS et al (2007) Mammography surveil-
lance and mortality in older breast cancer survivors. J Clin Oncol
25:3001-3006

Runowicz CD, Leach CR, Henry NL et al (2016) American Can-
cer Society/American Society of Clinical Oncology Breast Cancer
Survivorship Care Guideline. J Clin Oncol 34:611-635

National Comprehensive Care network (NCCN). Guidelines: older
adult oncology. http://www.nccn.org/professionals/physican_gls/
pdf/senior.pdf

Massimino KP, Jochelson MS, Burgan IE et al (2016) How ben-
eficial is follow-up mammography in elderly breast cancer survi-
vors? Ann Surg Oncol 23:3518-3523

Lahart IM, Metsios GS, Nevill AM, Carmichael AR (2015) Physi-
cal activity, risk of death and recurrence in breast cancer survi-
vors: a systematic review and meta-analysis of epidemiological
studies. Acta Oncol 54:635-654

Ansa B, Yoo W, Whitehead M et al (2016) Beliefs and behav-
iors about breast cancer recurrence risk reduction among African
American breast cancer survivors. Int J Environ Res Public Health
13:46

Pierce JP, Natarajan L, Caan BJ et al (2007) Influence of a diet
very high in vegetables, fruit, and fiber and low in fat on prognosis
following treatment for breast cancer. The Women’s Healthy Eat-
ing and Living (WHEL) randomized trial. JAMA 298:289-298

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

Miller P, Demark-Wahnefried W, Snyder DC et al (2008) Dietary
supplement use among elderly, long-term cancer survivors. J Can-
cer Surv 2:138-148

Paillaud E, Liuu E, Laurent M et al (2014) Geriatric syndromes
increased the nutritional risk in elderly cancer patients indepen-
dently from tumour site and metastic status. The ELCAPA-05
cohort study. Clin Nutr 33:330-335

Saka B, Kaya O, Ozturk GB et al (2010) Malnutrition in the
elderly and its relationship with other geriatric syndromes. Clin
Nutr 29:745-748

Blanc-Bisson C, Fonck M, Rainfray M et al (2008) Undernutrition
in elderly patients with cancer: target for diagnosis and interven-
tion. Crit Rev Oncol Hematol 67:243-254

Guigoz Y, Lauque S, Vellas BJ (2002) Identifying the elderly
at risk for malnutrition. The mini nutritional assessment. Clin
Geriatr Med 18:737-757

Conroy DE, Wolin KY, Blair CK et al (2017) Gender-varying
associations between physical activity intensity and mental
quality of life in older cancer survivors. Support Care Cancer
25:3465-3473

Whitehead S, Lavelle K (2009) Older breast cancer survivors’
views and preferences for physical activity. Qual Health Res
19:894-906

Blair CK, Robien K, Inoue-Choi M et al (2016) Physical inactiv-
ity and risk of poor quality of life among elderly cancer survivors
compared to women without cancer: the lowa Women’s Health
Study. J Cancer Surv 10:103-112

Demark-Wahnefried W, Clipp EC, Morey MC et al (2006) Life-
style intervention development study to improve physical function
in older adults with cancer: outcomes from project lead. J Clin
Oncol 24:3465-3473

Reeves KW. Faulkner K, Modugno F et al (2007) Body mass
index and mortality among older breast cancer survivors in the
study of osteoporotic fractures. Cancer Epidemiol Biomarkers
Prev 16:1468-1473

Maliniak ML, Patel AV, McCullough ML et al (2018) Obesity,
physical activity, and breast cancer survival among older breast
cancer survivors in the Cancer Prevention Stud-II Nutrition
Cohort. Breast Cancer Res Treat 167:133-145

Owusu C, Antognoli E, Nock N et al (2018) Perspectives of older
African-American and non-Hispanic white breast cancer survivors
from diverse socioeconomic backgrounds toward physical activ-
ity: a qualitative study. J Geratric Oncol 9:235-242

@ Springer


http://www.nccn.org/professionals/physican_gls/pdf/senior.pdf
http://www.nccn.org/professionals/physican_gls/pdf/senior.pdf

	Survivorship issues in older breast cancer survivors
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Comorbidities
	Bone mineral density, osteoporosis, and fractures
	Adjuvant hormonal therapy
	Symptoms and symptom clusters
	Physical functioning and frailty
	Cognitive function
	Health-related quality of life
	Surveillance mammography
	Nutrition and physical activity

	Conclusions
	References


