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Abstract
Purpose of Review Breast cancer incidence increases with
age. In recent years, primary endocrine therapy has been in-
creasingly used as a treatment option for frail elderly women
with breast cancer, although surgery is still the guideline-
recommended treatment. In this review, we discuss the evi-
dence for primary endocrine therapy versus surgical treatment
in older women with early breast cancer.
Recent Findings Both randomised controlled trials and recent
observational studies showed a favourable progression-free
survival but not overall survival for surgery plus adjuvant
endocrine therapy versus primary endocrine therapy.
Information about quality of life with either treatment strategy
is so far lacking. Deciding who is fit for surgery and has
sufficiently long life expectation to be at risk of disease pro-
gression can be supported by performing an individual geriat-
ric assessment.
Summary This review suggests that primary endocrine thera-
py is a reasonable alternative to primary surgery in frail older
women with breast cancer. Future studies should focus on the
long-term effects on quality of life and physical functioning.
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Abbreviations
ER Oestrogen receptor
EUSOMA European Society of Breast Cancer Specialists
GA Geriatric assessment
HR Hazard ratio
PET Primary endocrine therapy
SIOG International Society for Geriatric Oncology
TTF Time to treatment failure

Introduction

In recent years, the number of older adults with cancer is
increasing due to ageing of the population in developed coun-
tries. Around 35% of women with breast cancer is 65 years or
older at diagnosis [1]. Older women with breast cancer com-
prise a heterogeneous group, as many women have concom-
itant diseases and geriatric syndromes [2]. As a consequence,
the risk of dying from other causes than breast cancer (the so-
called competing mortality) increases strongly with age [3•].
This complicates treatment decisions, since some women with
a long life expectancy may benefit from aggressive anti-
cancer treatment, while others may benefit more from a more
conservative strategy. Since the early 1990s, there has been an
increasing interest in treating clinically localised breast cancer
with tamoxifen only in elderly women [4]. The distribution of
cancer subtype differs between elderly and younger patients,
with an increasing proportion of oestrogen receptor (ER)-pos-
itive tumours with increasing age [5, 6].

The most recent guideline of the International Society for
Geriatric Oncology (SIOG) and European Society of Breast
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Cancer Specialists (EUSOMA) advises to perform either
breast-conserving surgery with radiotherapy or a mastectomy
in all older women with non-metastasised breast cancer [7••].

However, previous randomised clinical trials in breast can-
cer included relatively few older women [7••, 8, 9]. In addi-
tion, it has been shown that older women who were included
in randomised trials were not representative of the general
older population, as they had less comorbidity, more
favourable tumour characteristics and better outcomes
[10••]. In addition, geriatric parameters and the risk of com-
peting mortality are often not addressed in these trials, al-
though these are strong predictors for long-term outcome
[11]. As a consequence, the evidence base for treatment of
older women with breast cancer is limited, and deviance from
current guidelines may be justified in many cases.

In this report, the evidence for treatment with primary en-
docrine therapy (PET) in older women with breast cancer will
be reviewed and discussed.

Randomised Clinical Trials

There have been several randomised clinical trials over the last
few decades that studied primary endocrine therapy compared
to surgical treatment, with or without adjuvant endocrine ther-
apy. The most important ones are already discussed in the
review of Hind et al. [12••]. These studies are summarised
below, including (when available) long-term follow-up re-
sults. All recent studies will be discussed separately for PET
versus surgery alone and for PET versus surgery plus endo-
crine therapy (Tables 1 and 2).

Primary Endocrine Therapy Compared to Surgical
Treatment Alone

Fentiman et al. [13] included 164 women of 70 years and
older, who were randomised between a radical mastectomy
and tamoxifen 20 mg daily. They showed that the risk of local

Table 1 Studies on PET compared to surgery alone

Ref., author Number of
patients

Therapy Follow-up Outcome ER status
evaluated

[13] Fentiman
et al.

164 Radical mastectomy or
tamoxifen
20 mg daily

Median of
10 years

OSHR (95% CI) 1.11 (0.75–1.65)
PFS HR (95% CI) 0.55

(0.39–0.77)

No

[14] Kenny et al. 131 Wedge mastectomy or
tamoxifen
40 mg daily

Median of
5 years

OSHR (95%CI) 1.06 (0.59–1.92)
PFS not calculated

No

[15, 16] Gazet
et al.

200 Mastectomy or tamoxifen
20 mg daily

6 years OSHR (95%CI) 0.75 (0.44–1.26)
PFS not calculated

No

[5] Chakrabati
et al.

131 Wedge mastectomy or
tamoxifen
20 mg daily

20 years OS P = 0.4457
PFS P = <0.001

No

ER oestrogen receptor, OS overall survival, HR hazard ratio, CI confidence interval, PFS progression-free survival

Table 2 Studies on PET compared to surgery followed by endocrine therapy

Ref., author Number of
patients

Therapy Follow-up Outcome ER status
evaluated

[18, 19] Mustacchi
et al.

474 Mastectomy plus tamoxifen 20 mg
daily or tamoxifen 20 mg daily
alone

Both groups received a 160-mg
loading dose on day 1

13 years OS HR (95% CI) 0.98
(0.77–1.25)

PFS HR (95% CI) 0.65
(0.53–0.81)

Yes

[20] Fennessy et al. 455 Mastectomy plus tamoxifen 40 mg
or tamoxifen 40 mg daily

Median of
12.7 years

OS HR (95% CI) 0.78
(0.63–0.96)

PFS not calculated

Unknown

[21] Johnston et al. 153 Mastectomy plus tamoxifen 20 mg
daily or tamoxifen 20 mg daily

Median of
6.5 years

OS at 5 years: P = 0.206
OS at 10 years: P = 0.802
PFS not calculated

Yes

[17] Wilsher et al. 147 Mastectomy plus tamoxifen 20 mg
daily or tamoxifen 20 mg daily

Median of
3 years

OS HR (95% CI) 0.80
(0.73–2.32)

PFS not calculated

Yes

ER oestrogen receptor, OS overall survival, HR hazard ratio, CI confidence interval, PFS progression-free survival
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progression was significantly increased in the tamoxifen
group, with an astonishing 62 versus 11% in the surgery
group, with a median follow-up of 10 years. Although this
study was underpowered, they found no significant difference
regarding overall survival. Similarly, Kenny et al. [14] found
an improved local control in the wedge mastectomy group
with 38% of relapse in the surgery group compared to 81%
in the tamoxifen group with a daily dose of 40 mg. However,
no differences in overall survival were observed.

Gazet et al. [15] included 200 women ≥ 70 years of age
with oestrogen (ER)-positive tumours and concluded that at
6 years of follow-up, surgery alone was more effective in
terms of overall survival and local control than tamoxifen
alone. Hence, primary endocrine treatment with tamoxifen
alone was considered a delay to the definitive treatment with
surgery and not adequate therapy. However, the final report of
Gazet et al. [16] with a follow-up of 28 years showed that
survival between the groups of surgery or tamoxifen did not
differ at all. Also, after crossover on recurrence from tamoxi-
fen to surgical treatment, there was no difference in survival.
Furthermore, two thirds of their patients died eventually of
another cause than breast cancer.

Wilsher’s et al. [17] compared 20mg tamoxifen twice daily
withmastectomy in a randomised controlled trial of 131 wom-
en. Forty-two percent of women had a complete response at
6 months in the tamoxifen alone group and no significant
difference in survival was observed between both groups.
However, an inferior progression control was noted with ta-
moxifen alone, 81 versus 38% with surgery, in line with the
study from Kenny et al.

Finally, Chakrabati et al. [5] published the final results of a
randomised clinical trial (n = 131) of mastectomy versus ta-
moxifen alone, after 20 years of follow-up, with only two
patients still alive (both with tamoxifen alone). They found
no difference in time to regional progression. But, more im-
portantly, they also found no statistically significant difference
between both groups in terms of overall survival.

In summary, the meta-analysis of Hind et al. combined the
results of above-mentioned studies and concluded with regard
to overall survival that surgery alone is not superior to tamox-
ifen treatment in the elderly with breast cancer (hazard ratio
(HR) 0.98, 95% confidence interval (CI) 0.74–1.30, P = 0.9).
However, the meta-analysis showed a significant difference in
progression-free survival favouring surgery over tamoxifen
alone (HR 0.55, 95% CI 0.39–0.77, P = 0.0006). Long-term
follow-up of these studies supported these findings.

Primary Endocrine Therapy Compared to Surgical
Treatment Followed by Adjuvant Endocrine Therapy

Mustacchi et al. [18, 19] compared primary endocrine therapy
with tamoxifen alone to surgery with adjuvant tamoxifen.
They included 474 older women of 70 years of age and

beyond and compared tamoxifen alone with a loading dose
of 160 mg on day 1, followed for 5 years by 20 mg once a day
or surgery followed by tamoxifen 20 mg daily for 5 years.
They found no differences in overall survival after 6 years.
However, progression-free survival was significantly better in
the surgery with adjuvant tamoxifen group. Long-term fol-
low-up yielded similar results.

The trial of Fennessy et al. [20] included 455 women aged
70 years or older. Their primary outcome was time to treat-
ment failure (TTF). TTF was significantly shorter in the ta-
moxifen alone group. In addition, they showed that both over-
all survival and mortality from breast cancer were significant-
ly increased in this group.

The study by Wilsher et al. that was previously mentioned
randomised 147 women with ER-positive tumours to tamox-
ifen 20 mg once a day or mastectomy followed by tamoxifen
20 mg daily. Again, no differences were found in survival
outcome between the two groups, and after 6 months, there
was a complete response of 30% in the tamoxifen group. They
concluded after both research portions that an approximately
60% failure rate makes primary endocrine therapy an inappro-
priate general treatment for elderly women who are fit for
surgery. Controversially, they suggest an evaluation at
6 months and if women are in complete response or partial
response with tamoxifen alone, they should continue just this
treatment and if there is progression proceed to surgery.

More recently, Johnston et al. [21] reported on 20 years of
follow-up of a randomised controlled trial of primary tamox-
ifen compared to mastectomy and adjuvant tamoxifen. They
randomised 153 women of 70 years and older with breast
cancer stadia T1/2, N0/1, and M0 and where fit to undergo
surgery. They found no statistically significant difference in
breast cancer-specific or overall survival. Also, they compared
the rates of locoregional recurrence and metastases and found
no differences.

Summarising, primary endocrine therapy compared to sur-
gery with adjuvant endocrine therapy was shown to be an
inferior treatment alternative, mostly because of the signifi-
cantly improved progression-free survival and local control
with dual therapy (HR 0.65, 95% CI 0.53–0.81,
P = 0.0001). Concerning overall survival, there was no signif-
icant difference; however, the P value was 0.06 (HR 0.86,
95% CI 0.73–1.00) in the meta-analysis of Hind et al. [12].
Hence, combined therapy might be a better treatment in terms
of overall survival outcomes.

Observational Studies

Many observational studies have studied the effect of surgical
treatment compared with primary endocrine treatment
[22–24]. However, studying treatment effects in observational
data is extremely challenging due to selection bias. For
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example, Morgan et al. [25•] analysed the data of 17.129
women of 70 years and older from 2002 to 2010 in the UK.
Patients who received surgical treatment were likely to be
younger, had lower stages of breast cancer and had fewer or
even no comorbidities [25•].

Even after adjustment for confounders, it is likely that
women who received primary endocrine treatment were more
“frail” than women who received surgical treatment [26•].

More recently, Cortadellas et al. [27•] conducted a cohort
study of 369 women of 80 years and older between primary
tamoxifen and surgery alone. They showed that only women
with early stage breast cancer (stages I, IIA, IIB) had better
survival outcomes with surgery alone. Women with stage
IIIA, IIIB, and IIIC breast cancer showed no difference in
overall survival between tamoxifen and surgery. In both
groups, primary endocrine therapy alone had an inferior
progression-free survival compared to surgery. Cortadellas
et al. [28] also compared 259 women again 80 years and older
with primary endocrine therapy and surgery followed by en-
docrine therapy and reported the same overall survival in both
groups while the surgery group had better breast cancer-
specific survival.

Therefore, we only present studies here that have used
methods that did not directly compare both treatment strate-
gies, and are therefore not prone to bias.

Several studies have assessed changes in treatment strate-
gies in relation to overall survival over the years. For example,
Kantor et al. [29•] identified 95,357 women aged 80 years in
the USA or older with invasive ER-positive breast cancer
between 2004 and 2012. Ninety percent of these women were
treated by surgery (alone or with adjuvant therapy) and only
10% had a non-operative treatment (50% primary endocrine
therapy, 22% primary endocrine therapy eventually followed
by surgery and 27% had no treatment). Interestingly, the study
showed a significant increase in the rate of women who re-
ceived primary endocrine therapy between 2004 and 2012
(from 7% in 2004 to 14% in 2012). This study did not assess
the effect on survival outcomes.

Similarly, two Dutch studies of Hamaker et al. and De
Glas et al. [30••, 31••] studied changes in surgical treat-
ment strategies in a large cohort of 26,292 women of
75 years or older. They showed that the proportion of
women who received surgical treatment significantly de-
creased between 1995 and 2011 (in 1995, 91% of women
underwent surgery, versus 70% in 2011). Consequently, in
1995, 7% of older women received primary endocrine
therapy versus 27.3% in 2011. Women who were not sur-
gically treated were in general older and had advanced
tumour stage and ER-positive tumours. Among the
86.8% of these women who did not receive breast surgery,
endocrine therapy was prescribed while almost 2% did not
receive any treatment at all. Even with these significant
and strong changes in treatment strategy, no changes in

overall survival nor relative survival were observed over
time between 1995 and 2011.

Important reasons for omitting surgery have shown to be
firstly patient choice, followed by comorbidity and age [23,
30••]. Wink et al. [22] identified the same reasons in a
multicentre cohort of 184 women aged 75 years and older.
Of these women, 92% were treated with primary endocrine
therapy, while the remaining 8% did not receive any treatment
at all. In this cohort, breast cancer was the primary cause of
death in 14%, while 60% of patients died of other diseases and
for 26%, the cause of death could not be retrieved. In compar-
ison, Hamaker et al. found breast cancer to be the primary
cause of death in only 34% of patients, while cardiac disease
was the most frequent non-malignant cause of death, counting
for 20% of the remaining patients. There was no difference in
survival between women dying of their breast cancer versus
dying from all other diseases [30••].

Adverse Events, Functional Status and Quality
of Life

A recent Dutch study showed that the risk of postoperative
complications increases with age and comorbidity [32••].
Women aged 65–69 years had a lower rate of complications
(15.3%) than women of 85+ years old (25.1%). The most
frequent complications were haematomas and seromas. In ad-
dition, polypharmacy was a strong predictor for the risk of
postoperative complications. The incidence of severe or life-
threatening complications was 0% and was low. Similarly, a
German study included 184 patients with breast cancer aged
80 years or older and showed that although the incidence of
postoperative complications was 34.5%, these were rarely se-
vere complications [33]. However, to our knowledge, no pre-
vious studies have examined the long-term physical function-
ing or quality of life after breast cancer surgery in older wom-
en. It can be hypothesised that especially lymphoedema or
seroma can result in serious physical impairments [34].

At older age, endocrine therapy also comes with adverse
events. Van de Water et al. [35] showed that 7.5% of women
65–74 years of age stop endocrine therapy in the first year,
while in the age group of > 75 years, this percentage was even
13.2%. Adverse events and toxicity were the main reasons for
discontinuation in 83.1 and 89.6% of patients, respectively.
Among the adverse events were hot flashes, headache, venous
thrombosis, depression, nausea, hair loss, vision problems,
cystitis, vaginal bleeding and indigestion problems [12••, 36].

Discussion

In this overview, we have shown that primary endocrine ther-
apy compared with either surgery alone or surgery with
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adjuvant endocrine therapy results in worse local disease con-
trol and time to progression. When comparing surgery alone
with primary endocrine therapy, no strong differences in terms
of overall survival were observed in any of the studies, but
surgery combined with adjuvant endocrine therapy might re-
sult in an improved overall survival (although not statistically
significant). These findings were supported by observational
studies. As shown, there were no (randomised controlled) tri-
als performed in the most recent decade. Both surgical resec-
tion and endocrine therapy come with complications and side
effects that occur more frequently with increasing age, but
these are generally relatively mild. No data are available com-
paring the long-term quality of life or physical functioning
between the two treatment approaches.

In 2012, the International Society of Geriatric Oncology
(SIOG) and the EUSOMA published an update of the guide-
line for treatment of older women with breast cancer [7••].
They recommended that women of 70 years or older with
early stage breast cancer should be treated the same as youn-
ger women with the standard of care being surgery. Regarding
primary endocrine therapy, the 2012 guidelines recommend
primary endocrine therapy as an accepted treatment for elderly
women with specific characteristics, for example ER-positive
tumours, short estimated life expectancy and being unfit for
surgery [7••]. This was changed from the previous edition
(2007) that stated that solely primary endocrine therapy was
inferior to surgery and could not be not recommended at all.

An important limitation of the randomised trials that were
described in this review is that all studies were performed with
tamoxifen, although aromatase inhibitors or sequential

treatment with tamoxifen followed by aromatase inhibitors
can be considered the present standard in postmenopausal
women as endocrine therapy. Recently, the British ESTEeM
trial [37] was set out to compare an aromatase inhibitor with
surgery (with or without adjuvant aromatase inhibitor), but
poor patient inclusion resulted in premature closure of the
study. In addition, no trials with sequential therapy were per-
formed with solely elderly women. This limits the applicabil-
ity of these trials in daily clinical practice, as there are nowa-
days several lines of endocrine therapy that can be used se-
quentially in case of treatment failure.

A second limitation of the trials that were mentioned was
possible selective inclusion of patients. Van de Water et al.
[10••] have previously shown that older women in breast can-
cer trials are not comparable with the general population in the
consulting room. They showed that the study population had
less comorbidities, a higher socio-economic status and lower
stages of breast cancer. Therefore, an alternative way to assess
treatment effects in older patients is observational research,
provided that adequate research methods are used [26•].

With this review and with earlier recommendations, it
could be argued that primary endocrine therapy might be a
good and appropriate alternative for elderly women with
breast cancer with multiple comorbidities and an increased
risk of dying from another cause than the breast cancer. As
shown in these studies, the majority of older women with
breast cancer died from other causes than breast cancer [22,
23, 30••]. On the other hand, it has been shown that although
the risk of postoperative complications increases with age,
complications were relatively mild and did not result in an

Perform geriatric 
assessment to assess 

life expectancy, fitness 
and assess patient goals

< 2 years
>2 years

Frail IntermediateConsider PET Fit 

Assess recurrence risk 
and risk of  
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complications, consider  
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surgery, depending on 
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Fig. 1 Flowchart of primary endocrine treatment
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increased mortality risk [32••]. However, long-term effects of
the omission of surgery remain unknown, especially in terms
of functional status and quality of life. The observed poor local
control might result in impaired functional status and quality
of life. In addition, the effects of adverse events of endocrine
therapy in older women on the long term are uncertain. It has
been shown that a large proportion of older women have
problems to endure the endocrine therapy and quit premature-
ly [35].

An important aspect in this decision process is the opinion
of the patient. Burton et al. studied the information needs of
older women with breast cancer [38•]. All patients wanted
information on the impact of the treatment on independence,
practicalities of treatment and healthcare professional’s rec-
ommendations. When patients were asked what treatment
they preferred, there were two frequent answers: optimal dis-
ease control by surgery or minimal disruption of life by pri-
mary endocrine therapy [38•]. Another study investigated sur-
geon’s opinions and concluded that 93% of surgeons believed
that primary endocrine therapy should be limited to elderly
women who are not fit for surgery. However, 7% of the sur-
geons would recommend it for fit elderly women with opera-
ble breast cancer, because of risks of surgery and the impact
on quality of life [39].

The key to making the decision between primary endocrine
treatment and surgery is to differentiate between “fit” and
“unfit” patients. The SIOG recommends performing a geriat-
ric assessment (GA) in all older patients with cancer [8]. Girre
et al. and Chiabi et al. [40, 41] showed that in half of the cases,
changes in final treatment decisions were made after a geriat-
ric assessment. In addition, Kenis et al. [42] showed that in
51% of women, the assessment detected unknown geriatric
problems which influenced consequently the treatment deci-
sions. A geriatric assessment provides information that is
more relevant than age and performance status in determining
frailty and survival expectation [43]. However, no studies
have investigated how the geriatric assessment can determine
which women should (or should not) receive surgical treat-
ment. In addition, more studies are needed to assess long-term
quality of life and functional status after surgery or primary
endocrine therapy.

Clinical Implications

In daily clinical practice, we suggest performing a geriatric
assessment in all older women in order to estimate remaining
life expectancy. Especially if remaining life expectancy is lim-
ited, primary endocrine therapy might be the preferred treat-
ment. In case of disease progression, several subsequent lines
of endocrine therapy are available. If these fail or are contra-
indicated, surgical treatment can be performed at a later stage,
without influencing survival outcomes. Still, the frequency of

follow-up visits may be a factor in the treatment choice of
patients. After surgery, patients have only a few follow-up
visits, while endocrine therapy requires more frequent visits
to monitor side effects and progression of disease. This may
be a limiting factor in frail older patients and might be a reason
to choose primary surgical treatment. In our opinion, primary
endocrine treatment is a viable option especially for older
women with multiple comorbidities and limited life expectan-
cy, as seen in Fig. 1. Since an increasing proportion of patients
prefer this treatment strategy, patients should be counselled on
both options to enforce shared decision-making.

Conclusion

Primary endocrine therapy results in reduced local control
compared with surgical treatment, but no differences in over-
all survival are observed in randomised clinical trials nor ob-
servational studies. Long-term effects on quality of life and
functional status remain unknown for both treatment strate-
gies. The geriatric assessment may be used to tailor treatment
and predict which women may be unfit for surgery or have a
reduced remaining life expectancy and hence may be good
candidates for primary endocrine therapy. Future studies
should address selection of patients for either treatment strat-
egy as well as quality of life and functional outcomes.

Compliance with Ethical Standards

Conflict of Interest Willemien van de Water, Rianne Pepping, Nienke
de Glas and Johanneke Portielje declare no conflict of interest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance
•• Of major importance

1. DeSantis CMJ, Bryan L, Jemal A. Breast cancer statistics 2013. CA
Cancer J Clin. 2014;64(1):52–62.

2. Kiderlen M, de Glas NA, Bastiaannet E, van de Water W, de Craen
AJ, Guicherit OR, et al. Impact of comorbidity on outcome of older

244 Curr Geri Rep (2017) 6:239–246



breast cancer patients: a FOCUS cohort study. Breast Cancer Res
Treat. 2014;145(1):185–92.

3.• de Glas NA, Kiderlen M, Vandenbroucke JP, de Craen AJ, Portielje
JE, van de Velde CJ, et al. Performing survival analyses in the
presence of competing risks: a clinical example in older breast
cancer patients. J Natl Cancer Inst. 2016;108(5). Showing the im-
portance of including competing mortality in studies in elderly
women with breast cancer.

4. Gaskell DJ, Hawkins RA, De Carteret S, Chetty U, Sangster K,
Forrest APM. Indications for primary tamoxifen therapy in elderly
women with breast cancer. Br J Surg. 1992;79(12):1317–20.

5. Engels CC, Kiderlen M, Bastiaannet E, Mooyaart AL, van
Vlierberghe R, Smit VT, et al. The clinical prognostic value of
molecular intrinsic tumor subtypes in older breast cancer patients:
a FOCUS study analysis. Mol Oncol. 2016 Apr;10(4):594–600.
https://doi.org/10.1016/j.molonc.2015.11.002.

6. Cheung KL, Wong AW, Parker H, Li VW, Winterbottom L,
Morgan DA, et al. Pathological features of primary breast cancer
in the elderly based on needle core biopsies—a large series from a
single centre. Crit Rev Oncol Hematol. 2008;67(3):263–7.

7.•• Biganzoli LWH, Oakman C, Marotti L, Loibl S, Kunkler I, et al.
Management of elderly patients with breast cancer: updated recom-
mendations of the International Society of Geriatric Oncology
(SIOG) and European Society of Breast Cancer Specialists
(EUSOMA). The Lancet Oncology. 2012;13(4):148–60. Revised
guideline recommendations concerning treatment of older
women with breast cancer.

8. Wildiers HKI, Biganzoli L, Fracheboud J, Vlastos G, Bernard-
Marty C, et al. Management of breast cancer in elderly individuals:
recommendations of the International Society of Geriatric
Oncology. The Lancet Oncology. 2007;8(12):1101–15.

9. Zulman DMSJ, Chen X, Cigolle CT, Blaum CS, Ra H. Examining
the evidence: a systematic review of the inclusion and analysis of
older adults in randomized controlled trials. J Gen Intern Med.
2011;26(7):783–90.

10.•• van de Water WKM, Bastiaannet E, Siesling S, Westendorp RG,
van de Velde CJ, et al. External validity of a trial comprised of
elderly patients with hormone receptor-positive breast cancer. J
Natl Cancer Inst. 2014;106(4):dju051. Showing the importance
and relevance of GA in older adults in the oncology setting.

11. Puts MTHJ, Monette J, Girre V, Springall E, Alibhai SM. Use of
geriatric assessment for older adults in the oncology setting: a sys-
tematic review. J Natl Cancer Inst. 2012;104(15):1133–63.

12.•• Hind DWL, Reed MW. Surgery, with or without tamoxifen, vs
tamoxifen alone for older women with operable breast cancer:
Cochrane review. Br J Cancer. 2007;96(7):1025–9.Meta-analyses
that included all randomised trials on PET versus surgery in
elderly women with breast cancer.

13. Fentiman IS, Christiaens MR, Paridaens R, Van Geel A, Rutgers E,
Berner J, et al. Treatment of operable breast cancer in the elderly: a
randomised clinical trial EORTC 10851 comparing tamoxifen
alone with modified radical mastectomy. Eur J Cancer.
2003;39(3):309–16.

14. Kenny FS, JFR R, Ellis I, Elston CW, Blarney RW. Long-term
follow-up of elderly patients randomized to primary tamoxifen or
wedge mastectomy as initial therapy for operable breast cancer.
Breast. 1998;7:335–9.

15. Gazet JC, Ford HT, Coombes RC, Bland JM, Sutcliffe R, Quilliam
J, et al. Prospective randomized trial of tamoxifen vs surgery in
elderly patients with breast cancer. European Journal of Surgical
Oncology : the Journal of the European Society of Surgical
Oncology and the British Association of Surgical Oncology.
1994;20(3):207–14.

16. Gazet JC, Sutcliffe R. A randomised trial comparing tamoxifen vs.
surgery in patients over the age of 70 with operable breast cancer—
final results after 28 years of follow-up. European Journal of

Surgical Oncology : the Journal of the European Society of
Surgical Oncology and the British Association of Surgical
Oncology. 2011;37(9):754–7.

17. Willsher PC, JFR R, Jackson L, Al-Hilaly M, Blarney RW.
Investigation of primary tamoxifen therapy for elderly patients with
operable breast cancer. Breast. 1997;6:150–4.

18. Mustacchi G, Milani S, Pluchinotta A, De Matteis A, Rubagotti A,
Perrota A. Tamoxifen or surgery plus tamoxifen as primary treat-
ment for elderly patients with operable breast cancer: the
G.R.E.T.A. Trial. Anticancer Res. 1994;14:2197–200.

19. Mustacchi G, Ceccherini R, Milani S, Pluchinotta A, DeMatteis A,
Maiorino L, et al. Tamoxifen alone versus adjuvant tamoxifen for
operable breast cancer of the elderly: long-term results of the phase
III randomized controlled multicenter GRETA trial. Annals of
Oncology : Official Journal of the European Society for Medical
Oncology. 2003;14(3):414–20.

20. Fennessy M, Bates T, MacRae K, Riley D, Houghton J, Baum M.
Late follow-up of a randomized trial of surgery plus tamoxifen
versus tamoxifen alone in women aged over 70 years with operable
breast cancer. Br J Surg. 2004;91(6):699–704.

21. Johnston SJ, Kenny FS, Syed BM, Robertson JF, Pinder SE,
Winterbottom L, et al. A randomised trial of primary tamoxifen
versus mastectomy plus adjuvant tamoxifen in fit elderly women
with invasive breast carcinoma of high oestrogen receptor content:
long-term results at 20 years of follow-up. Annals of Oncology :
Official Journal of the European Society for Medical Oncology.
2012;23(9):2296–300.

22. Wink CJ, Woensdregt K, Nieuwenhuijzen GAP, van der Sangen
MJC, Hutschemaekers S, Roukema JA, et al. Hormone treatment
without surgery for patients aged 75 years or older with operable
breast cancer. Ann Surg Oncol. 2012;19(4):1185–91.

23. Hille U, Soergel P, Länger F, Schippert C,Makowski L, Hillemanns
P. Aromatase inhibitors as solely treatment in postmenopausal
breast cancer patients. Breast J. 2012;18(2):145–50.

24. Quiroga-García V, Cirauqui-Cirauqui B, Bugés-Sánchez C, Luna-
Tomás MÁ, Castellà-Fernández EM, Mariscal-Martínez A, et al.
Primary hormone therapy in elderly women with hormone-
sensitive locoregional breast cancer: endocrine therapy alone is a
reasonable alternative in selected patients. Breast Care. 2015;10(3):
179–83.

25.• Morgan J, Richards P, Ward S, Francis M, Lawrence G, Collins K,
et al. Case-mix analysis and variation in rates of non-surgical treat-
ment of older women with operable breast cancer. Br J Surg.
2015;102(9):1056–63. Example of observational study that
demonstrates selection bias.

26.• de Glas NA, Kiderlen M, de Craen AJ, Hamaker ME, Portielje JE,
van de Velde CJ, et al. Assessing treatment effects in older breast
cancer patients: systematic review of observational research
methods. Cancer Treat Rev. 2015;41(3):254–61. Showing the dif-
ficulty in assessing treatment effects with observational study
methods and discusses the subject of confounding by indication.

27.• Cortadellas T, Córdoba O, Gascón A, Haladjian C, Bernabeu A,
Alcalde A, et al. Surgery improves survival in elderly with breast
cancer. A study of 465 patients in a single institution. European
Journal of Surgical Oncology (EJSO). 2015;41(5):635–40.
Showed a significant better overall survival for surgical treat-
ment, but only in certain early stages of breast cancer.

28. Cortadellas T, Gascón A, Córdoba O, Rabasa J, Rodríguez R,
Espinosa-Bravo M, et al. Surgery improves breast cancer-specific
survival in octogenarians with early-stage breast cancer. Int J Surg.
2013;11(7):554–7.

29.• Kantor O, Pesce C, Liederbach E, Wang C-H, Winchester DJ, Yao
K. Surgery and hormone therapy trends in octogenarians with in-
vasive breast cancer. Am J Surg. 2016;211(3):541–5. Showing a
strong increase of the percentage of patients who received PET
in a large cohort over a decade.

Curr Geri Rep (2017) 6:239–246 245

https://doi.org/10.1016/j.molonc.2015.11.002


30.•• Hamaker ME, Bastiaannet E, Evers D, Water W, Smorenburg CH,
Maartense E, et al. Omission of surgery in elderly patients with
early stage breast cancer. Eur J Cancer. 2013;49(3):545–52.
Showing a large increase in the use of PET in the Netherlands,
while no difference in overall survival was observed.

31.•• de Glas NA, Jonker JM, Bastiaannet E, de Craen AJM, van de
Velde CJH, Siesling S, et al. Impact of omission of surgery on
survival of older patients with breast cancer. Br J Surg.
2014;101(11):1397–404. Showing a large increase in the use of
PET in the Netherlands, while no difference in overall survival
was observed.

32.•• de Glas NAKM, Bastiaannet E, de Craen AJ, van de Water W, van
de Velde CJ, et al. Postoperative complications and survival of
elderly breast cancer patients: a FOCUS study analysis. Breast
Cancer Res Treat. 2013;138(2):561–9. Showed that the incidence
of complications of surgical treatment in women with breast
cancer increases with age.

33. Chatzidaki PMC, Briese V, Mylonas I. Perioperative complications
of breast cancer surgery in elderly women (≥80 years). Ann Surg
Oncol. 2011;18(4):923–31.

34. Vitug AFNL. Complications in breast surgery. Surg Clin North Am.
2007;87(2):431–51.

35. van de Water W, Bastiaannet E, Hille ET, Meershoek-Klein
Kranenbarg EM, Putter H, Seynaeve CM, et al. Age-specific
nonpersistence of endocrine therapy in postmenopausal patients
diagnosed with hormone receptor-positive breast cancer: a TEAM
study analysis. Oncologist. 2012;17(1):55–63.

36. Demissie S, Silliman RA, Lash TL. Adjuvant tamoxifen: predictors
of use, side effects, and discontinuation in older women. J Clin
Oncol. 2001;19(2):322–8.

37. UK CR. A trial looking at anastrozole with or without surgery for
older women with breast cancer (ESTEeM) http://www.
cancerresearchuk.org/2013.

38.• Burton M, Collins KA, Lifford KJ, Brain K, Wyld L, Caldon L,
et al. The information and decision support needs of older women
(>75 yrs) facing treatment choices for breast cancer: a qualitative
study. Psycho-Oncology. 2015;24(8):878–84. More and more
treatments are based on patients’ choice, with elderly being a
heterogenous patient category.

39. Wylie S, Ravichandran D. A UK national survey of breast surgeons
on primary endocrine therapy of early operable breast cancer. Ann
R Coll Surg Engl. 2013;95(5):353–6.

40. Girre V, FalcouMC, Gisselbrecht M, Gridel G, Mosseri V, Bouleuc
C, et al. Does a geriatric oncology consultation modify the cancer
treatment plan for elderly patients? J Gerontol A Biol Sci Med Sci.
2008;63(7):724–30.

41. Chaibi P, Magne N, Breton S, Chebib A, Watson S, Duron JJ, et al.
Influence of geriatric consultation with comprehensive geriatric as-
sessment on final therapeutic decision in elderly cancer patients.
Crit Rev Oncol Hematol. 2011;79(3):302–7.

42. Kenis C, Bron D, Libert Y, Decoster L, Van Puyvelde K, Scalliet P,
et al. Relevance of a systematic geriatric screening and assessment
in older patients with cancer: results of a prospective multicentric
study. Annals of Oncology : Official Journal of the European
Society for Medical Oncology. 2013;24(5):1306–12.

43. Pallis AG, Fortpied C, Wedding U, Van Nes MC, Penninckx B,
Ring A, et al. EORTC elderly task force position paper: approach
to the older cancer patient. European Journal of Cancer (Oxford,
England:1990). 2010;46(9):1502–13.

246 Curr Geri Rep (2017) 6:239–246

http://www.cancerresearchuk.org/2013
http://www.cancerresearchuk.org/2013

	Primary Endocrine Therapy in Older Women with Breast Cancer
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Randomised Clinical Trials
	Primary Endocrine Therapy Compared to Surgical Treatment Alone
	Primary Endocrine Therapy Compared to Surgical Treatment Followed by Adjuvant Endocrine Therapy

	Observational Studies
	Adverse Events, Functional Status and Quality of Life
	Discussion
	Clinical Implications
	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance •• Of major importance



