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Purpose: The aim of this study was to verify if radiotherapy (RT) safely can be omitted in older women
treated for estrogen-receptor positive early breast cancer with breast-conserving surgery (BCS) and
endocrine therapy (ET).
Patients and Methods: Eligibility criteria were: consecutive patients with age 65 years, BCS þ sentinel
node biopsy, clear margins, unifocal T1N0M0 breast cancer tumor, Elston-Ellis histological grade 1 or 2
and estrogen receptor-positive tumor. After informed consent, adjuvant ET for 5 years was prescribed.
Primary endpoint was ipsilateral breast tumor recurrence (IBTR). Secondary endpoints were contralateral
breast cancer and overall survival.
Results: Between 2006 and 2012, 603 women were included from 14 Swedish centers. Median age was
71.1 years (range 65e90). After a median follow-up of 68 months 16 IBTR (cumulative incidence at
ﬁve-year follow-up; 1.2%, 95% CI, 0.6% to 2.5%), 6 regional recurrences (one combined with IBTR), 2
distant recurrences (both without IBTR or regional recurrence) and 13 contralateral breast cancers were
observed. There were 48 deaths. One death (2.1%) was due to breast cancer and 13 (27.1%) were due to
other cancers (2 endometrial cancers). Five-year overall survival was 93.0% (95% CI, 90.5% to 94.9%).
Conclusion: BCS and ET without RT seem to be a safe treatment option in women  65 years with early
breast cancer and favorable histopathology. The risk of IBTR is comparable to the risk of contralateral
breast cancer. Moreover, concurrent morbidity dominates over breast cancer as leading cause of death in
this cohort with low-risk breast tumors.
© 2018 Elsevier Ltd, BASO ~ The Association for Cancer Surgery, and the European Society of Surgical
Oncology. All rights reserved.
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Introduction
Breast-conserving surgery (BCS) is the standard treatment for
early breast cancer. The addition of postoperative radiotherapy (RT)
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has, in a large meta-analysis, been shown to halve the rate of local
recurrences and reduce the breast cancer death by about a sixth [1].
However, the absolute beneﬁts from RT vary substantially according to patient- and tumor-characteristics. There are subgroups of
women where the adverse effects of RT, for instance ischemic heart
disease and lung cancer [2e4], may exceed the advantages of
postoperative RT, especially for long-term smokers [5]. Moreover,
some women may choose a mastectomy in order to avoid 3e5
weeks of RT. After adjustment for age, among women with breast
cancer in USA, the likelihood of receiving RT following BCS
decreased signiﬁcantly with increasing travel distance to the
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nearest radiation-treatment facility [6]. Assessment of the consequences of omitting RT for patients diagnosed with early-stage
breast cancer is therefore needed.
We deﬁned a cohort of women with low-risk-tumors were we
presumed that the risk of IBTR after breast-conserving surgery with
the addition of endocrine therapy (ET), even in the absence of
postoperative RT would be at most 1e2% per year or 10% at 10 years.
Methods
Study design and patient baseline characteristics
The study was designed as a multicenter national prospective
cohort study. Between 2006 and 2012, 603 women from 14
Swedish centers were included in the study. Every woman was
carefully informed about pros and cons of the treatment and after
written informed consent, adjuvant ET for 5 years was prescribed.
All women included were registered in a case report form (CRF),
which was sent to a local manager at the Clinical Research Support,
€
University Hospital Orebro.
Two patients did not fulﬁll the inclusion criteria (due to age <65 years) and were excluded from the
cohort.
Eligibility criteria were; consecutive patients with age 65
years, BCS (sector resection and sentinel node biopsy) with clear
margins (no tumor cells at inked border for invasive cancer, 2 mm
margin for in situ cancer), T1N0M0 non-lobular breast cancer tumor, Elston-Ellis histological grade [7] 1 or 2 and estrogen receptor
(ER) positive and/or progesterone receptor (PR) positive tumor. For
every woman, information was collected from the CRF regarding
initial treatment and tumor characteristics; type of adjuvant
endocrine therapy (tamoxifen (TAM) or aromatase inhibitors (AI)),
tumor size, histopathological type, Elston-Ellis histological grade,
ER, PR and human epidermal growth factor receptor 2 (HER2). All
variables were prospectively registered in the CRF (Table 1).
Follow-up
The procedures included mammography performed annually or
more often when indicated by clinical symptoms. Annual visit with
a physician was not mandatory, but the women were instructed to
contact the treating institution in case of suspicion of recurrence.

Table 1
Baseline characteristics. Calculated from the 601 participants.
Median (range)
Age, years
Tumor size, mm
Endocrine therapy
tamoxifen
aromatase inhibitor
Histopathology
ductal
Othera
NHG
grade I
grade II
unknown
Progesterone rec
positive
negative
unknown
Her-2
positive
negative
unknown
a

Mucinous, papillary, tubular.

71 (65e90)
11.0 [3e20]
N (%)
534 (88.9)
67 (11.1)
534 (88.9)
67 (11.1)
342 (56.9)
258 (42.1)
1 (0.17)
536 (89.1)
63 (10.5)
2 (0.33)
11 (1.8)
531 (88.4)
59 (9.8)

All IBTR's were conﬁrmed by histopathology. Every year conﬁrmed
recurrences, cancers of other origin, discontinuation or change of
ET or withdrawal from the study had to be reported to the CRS from
each participating center.
A safety committee consisting of one statistician and two
physicians, who were not involved in the study, examined all reported events once a year. If the IBTR exceeded 2% per year the
study protocol recommended closure of the study.
The study was approved by the Regional Ethical Review Board at
Uppsala University, D n r 2005:321. It was also registered in the data
base “Research and Investigations in Sweden” (N r 53991).
Endpoints and outcome assessment
Primary endpoint was ipsilateral breast tumor recurrence
(IBTR). Secondary endpoints were contralateral breast cancer and
overall survival. Most of the women had a complete follow-up until
2017-03-01 (or could be followed until death), but 31 women were
lost to follow-up. All women who were lost to follow-up were
included in the analysis until withdrawal.
Statistics
It was decided that a ten year rate of IBTR of 10% would be
acceptable. The number of included cases enabled estimation of
IBTR with approximately 5% accuracy. E g, if 600 patients were
enrolled with an estimated IBTR of 8% at ten years then the corresponding 95% CI would be 5.7% to 10.3%. The cumulative incidence of IBTR was estimated by a competing risk regression
model implemented in Stata 12.1 (Stata/SE for Windows; Stata
Corp, College Station TX), with regional recurrence, distant metastases, other types of cancers and deaths as competing risk [8].
The same procedure was done with respect to contralateral breast
cancer. Overall survival was estimated with the Kaplan-Meier
method. 95% conﬁdence intervals (CI) were used for all
calculations.
Results
Median age was 71.1 years (range 65e90) and the median tumor
size was 11 mm. Only 1.8% of the women had tumors with overexpression of HER2 and 10.5% of the tumors were progesterone
receptor negative. All tumors were ER-positive. The majority of the
tumors were of ductal origin, low grade and PR-positive. Most of
the patients received TAM (Table 1).
IBTR and other new primary tumors
At a median follow-up of 68 months (range 2 dayse120 months)
16 IBTR, 6 regional recurrences (one combined with IBTR) and 2
distant recurrences both without IBTR or regional recurrence were
observed. The calculated cumulative incidence of IBTR at ﬁve years
was 1.2% (95% CI, 0.6% to 2.5%) (Fig. 1). Inclusion of the two excluded
women did not change the estimate.
Thirteen women had a contralateral breast cancer; cumulative
incidence at ﬁve years 1.8% (95% CI 0.9e3.2) (Fig. 3).
Thirty-four patients were diagnosed with tumors of other
origins. Three of these tumors were ovarian cancer, three were
lung cancer, nine were gastrointestinal cancer, eleven were other
types of cancer and eight were endometrial cancers. Seven of the
women with endometrial cancer were treated with TAM and one
woman had an AI. However, one woman had TAM for only two
weeks. For the others the duration range of intake was 1.5e7
years.
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Fig. 1. Cumulative incidence of IBTR at 5 years of follow-up: 1.2% (95% CI 0.6e2.5%). Competing risk; regional recurrence, distant metastases, other types of cancers, deaths.

Fig. 2. Five-year overall survival (hash marks indicate censored data): 93.0% (95% CI 90.5e94.9%).

Overall survival
There were 48 deaths. Only one death was due to breast cancer.
Two women died from endometrial cancer and 11 were due to
other cancers. Overall survival at ﬁve years was 93.0% (95% CI
90.5e94.9%) (Fig. 2).

moved abroad or to other parts of Sweden. In twelve cases the
reason for withdrawal was unknown.
Eleven out of thirty-one women stopped their ET due to adverse
effects. Nine of these women were lost to follow-up. Two of these
eleven women changed from TAM to AI which they did not tolerate
either. Compliance to ET with a median follow-up of 68 months
(range 2 dayse120 months) was 96%.

Withdrawal from follow-up and ET
Discussion
Thirty-one women withdrew from follow-up or ET ahead of
schedule. Three women withdrew due to serious illnesses (generalized cancer of different origin) and four women due to advanced
age or dementia. Three women were lost for follow-up as they

The cumulative incidence of IBTR at ﬁve years was 1.2% in this
cohort treated with BCS and ET. Only one out of forty-eight deaths
was attributable to breast cancer, which means that other diseases
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Fig. 3. Cumulative incidence of contralateral cancer at ﬁve-year of follow-up. 1.8% (95% CI 0.9e3.2%). Competing risk; regional recurrence, distant metastases, other types of cancers,
deaths.

pose a larger threat to the survival of women in this age group
during the ﬁrst ﬁve years after a low-risk breast cancer.
Postoperative RT after BCS is still a general recommendation
[1,9] although efforts have been made to identify a group of lowrisk tumors for which this treatment may be omitted. The Oxford
overview of studies of adjuvant RT after breast-conserving surgery
included 10 801 women [1]. In pN0 patients (7287 women), the
ﬁrst recurrence was locoregional for a higher proportion of women
allocated to surgery alone (22.8%) than for women allocated to
surgery and RT (7.3%), while the numbers of distant recurrences
were the same (8.2% and 8.3%). The group with pN0 disease was
divided into three categories based on the absolute reduction in the
10-year risk of any recurrence with RT; high (>20%), intermediate
(10e20%) or low (<10%). The categorization was based on age, tumor grade, ER-status, tamoxifen use, and extent of surgery. Patients
with 20% reduction in recurrence had a 7.8% (95% CI 3.1e12.5)
improvement in 15-year breast cancer mortality, which was in line
with pN þ disease. However, for the intermediate risk reduction
group, the decrease in mortality did not reach signiﬁcance 1.1%
(95% CI 2.0 to 4.2), and for the group with <10% improvement,
there was no decrease in mortality, point estimate 0.1% (95% CI -7.5
to 7.7). This supports the notion that it should be possible to deﬁne
a subgroup of patient for which RT after BCS safely can be omitted.
Although modern imaging and dose planning have reduced the
risks of RT, adjacent organs are still burdened by irradiation to some
extent. The magnitude of the risk of heart disease increase linearly
with whole-heart radiation dose [10] and there is a small but statistically signiﬁcant risk of lung cancer [4]. For a majority of the
patients the beneﬁts of RT far outweigh the risks, while in elderly
women with a shorter life expectancy, RT after BCS for low-risk
breast cancer can impose a non-justiﬁable risk for serious adverse
effects.
Several previous studies have assessed the risk factors for IBTR
in women treated with breast-conserving surgery without irradiation [11e19]. Documented risk factors for IBTR in these studies
were low age [11e14,18], large tumor size [14,20], extensive cancer
in situ [18], and lobular histology [11]. Based on these analyses low
age, large tumors, extensive cancer in situ, and invasive lobular
histology were decided to be exclusion criteria in our study.

Three studies have studied populations of elderly breast cancer
patients treated with BCS with an anticipated low risk of local
recurrence, even without RT [15,16,20,21]. The Cancer and Leukemia Group (CALGB) 9343 randomized study tested omission of
adjuvant whole-breast RT in women aged 70 years with T1
tumors (2 cm) receiving adjuvant TAM after BCS. A 3% gain in
locoregional control from RT was observed after 5 years of followup (1% vs 4%) and a 7% gain in locoregional control after 10 years
(2% vs 9%) [15,16]. No difference was found concerning overall
survival or distant metastatic disease. The authors concluded TAM
alone to be a reasonable adjuvant treatment for this group.
In the Prime II-study [21] 1326 women aged >65 years with
early breast cancer judged as low-risk patients, were randomized to
TAM plus whole breast RT or TAM alone. After 5 years the cumulative incidence of IBTR was 1.3% and 4.1% respectively. Even though
the difference is statistically signiﬁcant the absolute risk difference
is small. The authors considered the incidence of IBTR low enough
to omit RT for some patients.
In our cohort of non-irradiated women, the cumulative incidence of IBTR was even lower at ﬁve years than the CALGB-study
that also included stage I tumors [15]. In the Prime II-trial the
incidence of IBTR was higher than in our study which could be due
to larger tumor size, even though the age span was the same [21]. In
both these studies lumpectomy was used rather than sector
resection as in our study. Sector resection [22], represents a more
extensive surgical approach, compared to lumpectomy. The procedure includes the periphery of the parenchyma and all tissue to
the mammilla. The dissection goes down to the pectoral fascia and
aims at a macroscopic or mammographic margin of one centimeter
on the specimen. This probability contributes to the low incidence
of IBTR in the present study.
The cumulative incidence of contralateral cancer was of the
same magnitude as the incidence of IBTR, while in other studies,
where radiotherapy was delivered, excess rates of contralateral
€
breast cancer have been observed. In the Uppsala-Orebro
study
cumulative incidence of contralateral cancer in women treated
with BCS alone was 11.2% at 20 years and in the group treated with
both BCS and RT it was 16.4% (absolute risk difference 5%; 95%
CI, 2% to 12%). None of these women were treated with ET [23]. In
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a meta-analysis from EBCTCG [4] the excess rate of contralateral
breast cancer after radiotherapy appears mainly during years 5e14
after randomization. After 5 years the incidence of contralateral
breast cancer in the group treated with BCS alone was one per cent
more than in our study (2.9%).
A majority of women in our cohort, 89%, were treated with TAM,
the others with AI. TAM has shown substantial protective effect
against IBTR (rate ratio 0.53, SE 0.03) and breast cancer death (rate
ratio 0.71, SE 0.05) in estrogen receptor positive disease [24].
However, TAM as a selective estrogen receptor modulator (SERM)
exerts a mixed estrogen receptor agonist and antagonist activity,
depending on the target tissue. In the uterus TAM exhibits ER
agonist activity and is associated with an increased risk of endometrial hyperplasia and malignancy. Five years of TAM was, in a
large meta-analysis, associated with a small but signiﬁcant absolute
increased risk of dying from endometrial cancer [24], only seen in
women older than 55 years. In a large systematic review and metaanalysis by Amir et al. [25], AI use was associated with a 66%
reduction in the relative odds of endometrial carcinoma compared
with TAM (OR ¼ 0.34, 95% CI ¼ 0.22 to 0.53, P < .001). In this cohort
8 women were diagnosed with endometrial cancer which corresponds to a ﬁve year incidence of 1.3% and two out of eight died
from the disease. Although seven out of these eight women were
treated with TAM, the low number of events in our cohort makes it
inappropriate to test the difference between tamoxifen and aromatase inhibitors statistically. At present AIs have become standard
adjuvant ET for postmenopausal women with estrogen receptorpositive breast cancer due to the superior efﬁcacy of AIs
compared with TAM. Speculatively, the incidence of breast cancer
events could have been even lower if AI had been predominant in
this study [26e28].
It is reasonable to believe that more than 11/601 women
stopped their endocrine therapy due to adverse effects. Among the
twelve study participants who stopped in advance for unknown
reason some of them might have taken this decision due to side
effects of the ET. In a retrospective Swedish study, 31% of the
women stopped ET within three years, and half of them stopped
within the ﬁrst year [29]. Early discontinuation of and nonadherence to ET has been associated with increased mortality [30].
A limitation of this study might be the short follow-up. However, ﬁve years might be adequate to evaluate the risk difference of
IBTR between patients treated with or without RT, since most of the
local recurrences in non-irradiated patients occur during the ﬁrst
few years [1,23]. Ideally a cohort study should have a control group,
which our study does not have. However, with the very low risk of
recurrence in this study a randomized trial with an active treatment
arm would have had a low power of detecting a clinically meaningful difference.
In conclusion, BCS and ET without RT seem to be a safe treatment option in women 65 years with early breast cancer and
favorable histopathology. The risk of IBTR is comparable to the risk
of contralateral breast cancer. Moreover, concurrent morbidity
dominates over breast cancer as leading cause of death in this
cohort with low-risk breast tumors. Clinicians need information on
the absolute size of beneﬁts and risks in order to recommend the
best possible treatment for each individual.
Conﬂict of interest statement
The authors declare no conﬂicts of interest with regard to
personal or ﬁnancial relationships with other persons or organisations, except for Henrik Lindman who has had a consulting and
advisory role to Astra-Zeneca, Novartis, Pﬁzer, Amgen and Daiichi
and who have received honoraria from Servier, Amgen, Celgene,
Astra-Zeneca and Roche.

955

Acknowledgement
We thank Harald Anderson, Centre of Oncology, University
Hospital, Lund, Sweden for helpful statistical assistance and Kristin
€ m Engstro
€ m and Åsa K€
Klarstro
alvesten at Clinical Research Sup€
port, University hospital, Orebro.
In addition to the principal investigators (JA, HL, KV, ÅW, JB, CB,
MC, FK, GL) the following investigators participated in the study:
€vle Hospital, G€
Per Edlund (Ga
avle), Lena Tennvall-Nittby (Skåne
€), Kilian Bachmeier (Karlstad Central
University Hospital, Malmo
€ping University Hospital,
Hospital, Karlstad), Måns Agrup (Linko
€ ping), Helena Granstam-Bjo
€ rnelett (Va
€sterås Central Hospital,
Linko
V€
asterås), Anders Cohen (Falu Central Hospital, Falun), Magnus
Lagerlund (Kalmar County Hospital, Kalmar), Anna-Karin Falck
(Helsingborg Hospital, Helsingborg), Zakaria Einbeigi (Sahlgrenska
€larsjukhuset,
University Hospital, Gothenburg), Gunilla Ljung (Ma
€ m (Skåne University Hospital, Lund).
Eskilstuna), Per Malmstro
The trial was supported by grants from the Local Research
€
Committee, University Hospital, Orebro
OLL-589691 and the Key
€
Foundation, University hospital, Orebro,
Sweden.
References
[1] Darby S, McGale P, Correa C, Taylor C, Arriagada R, Clarke M, et al. Effect of
radiotherapy after breast-conserving surgery on 10-year recurrence and 15year breast cancer death: meta-analysis of individual patient data for
10,801 women in 17 randomised trials. Lancet 2011;378(9804):1707e16.
[2] Darby SC, Ewertz M, McGale P, Bennet AM, Blom-Goldman U, Bronnum D,
et al. Risk of ischemic heart disease in women after radiotherapy for breast
cancer. N Engl J Med 2013;368(11):987e98.
[3] Darby SC, McGale P, Taylor CW, Peto R. Long-term mortality from heart disease and lung cancer after radiotherapy for early breast cancer: prospective
cohort study of about 300,000 women in US SEER cancer registries. Lancet
Oncol 2005;6(8):557e65.
[4] Clarke M, Collins R, Darby S, Davies C, Elphinstone P, Evans V, et al. Effects of
radiotherapy and of differences in the extent of surgery for early breast cancer
on local recurrence and 15-year survival: an overview of the randomised
trials. Lancet 2005;366(9503):2087e106.
[5] Taylor C, Correa C, Duane FK, Aznar MC, Anderson SJ, Bergh J, et al. Estimating
the risks of breast cancer radiotherapy: evidence from modern radiation doses
to the lungs and heart and from previous randomized trials. J Clin Oncol 2017
May 20;35(15):1641e9.
[6] Athas WF, Adams-Cameron M, Hunt WC, Amir-Fazli A, Key CR. Travel distance
to radiation therapy and receipt of radiotherapy following breast-conserving
surgery. J Natl Cancer Inst 2000 Feb 2;92(3):269e71.
[7] Elston CW, Ellis IO. Pathological prognostic factors in breast cancer. I. The
value of histological grade in breast cancer: experience from a large study
with long-term follow-up. Histopathology 1991;19(5):403e10.
[8] Fine. A proportional hazards model for the subdistribution of a competing
risk. J Am Stat Assoc 1999;94:496e509.
[9] Killander F, Karlsson P, Anderson H, Mattsson J, Holmberg E, Lundstedt D, et al.
No breast cancer subgroup can be spared postoperative radiotherapy after
breast-conserving surgery. Fifteen-year results from the Swedish Breast
Cancer Group randomised trial, SweBCG 91 RT. Eur J Cancer 2016 Nov;67:
57e65.
[10] Darby SC, Ewertz M, Hall P. Ischemic heart disease after breast cancer
radiotherapy. N Engl J Med 2013;368(26):2527.
[11] Liljegren G, Holmberg L, Bergh J, Lindgren A, Tabar L, Nordgren H, et al. 10Year results after sector resection with or without postoperative radiotherapy for stage I breast cancer: a randomized trial. J Clin Oncol 1999;17(8):
2326e33.
[12] Malmstrom P, Holmberg L, Anderson H, Mattsson J, Jonsson PE, TennvallNittby L, et al. Breast conservation surgery, with and without radiotherapy, in
women with lymph node-negative breast cancer: a randomised clinical trial
in a population with access to public mammography screening. Eur J Canc
2003 Aug;39(12):1690e7.
[13] Fisher ER, Anderson S, Tan-Chiu E, Fisher B, Eaton L, Wolmark N. Fifteen-year
prognostic discriminants for invasive breast carcinoma: national surgical
adjuvant breast and Bowel Project Protocol-06. Cancer 2001;91(8):1679e87.
[14] Clark RM, Whelan T, Levine M, Roberts R, Willan A, McCulloch P, et al. Randomized clinical trial of breast irradiation following lumpectomy and axillary
dissection for node-negative breast cancer: an update. Ontario Clinical
Oncology Group. J Natl Cancer Inst 1996 Nov 20;88(22):1659e964.
[15] Hughes KS, Schnaper LA, Berry D, Cirrincione C, McCormick B, Shank B, et al.
Lumpectomy plus tamoxifen with or without irradiation in women 70 years
of age or older with early breast cancer. N Engl J Med 2004;351(10):971e7.
[16] Hughes KS, Schnaper LA, Bellon JR, Cirrincione CT, Berry DA, McCormick B,
et al. Lumpectomy plus tamoxifen with or without irradiation in women age

956

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Å. Wickberg et al. / European Journal of Surgical Oncology 44 (2018) 951e956
70 years or older with early breast cancer: long-term follow-up of CALGB
9343. J Clin Oncol 2013;31(19):2382e7.
Forrest AP, Stewart HJ, Everington D, Prescott RJ, McArdle CS, Harnett AN,
et al. Randomised controlled trial of conservation therapy for breast cancer: 6year analysis of the Scottish trial. Lancet (London, England): Scottish Cancer
Trials Breast Group; 1996.
Veronesi U, Marubini E, Mariani L, Galimberti V, Luini A, Veronesi P, et al.
Radiotherapy after breast-conserving surgery in small breast carcinoma: longterm results of a randomized trial. Ann Oncol 2001 Jul;12(7):997e1003.
Holli K, Saaristo R, Isola J, Joensuu H, Hakama M. Lumpectomy with or without
postoperative radiotherapy for breast cancer with favourable prognostic
features: results of a randomized study. Br J Canc 2001 Jan;84(2):164e9.
Fyles AW, McCready DR, Manchul LA, Trudeau ME, Merante P, Pintilie M, et al.
Tamoxifen with or without breast irradiation in women 50 years of age or
older with early breast cancer. N Engl J Med 2004 Sep 2;351(10):963e70.
Kunkler IH, Williams LJ, Jack WJ, Cameron DA, Dixon JM. Breast-conserving
surgery with or without irradiation in women aged 65 years or older with
early breast cancer (PRIME II): a randomised controlled trial. Lancet Oncol
2015 Mar;16(3):266e73.
Aspegren K, Holmberg L, Fau - Adami HO, Adami HO. Standardization of the
surgical technique in breast-conserving treatment of mammary cancer. Br J
Surg 1988 Aug;75(8):807e10.
Wickberg A, Holmberg L, Adami HO, Magnuson A, Villman K, Liljegren G.
Sector resection with or without postoperative radiotherapy for stage I breast
cancer: 20-year results of a randomized trial. J Clin Oncol 2014;32(8):791e7.

[24] Davies C, Godwin J, Gray R, Clarke M, Cutter D, Darby S, et al. Relevance of
breast cancer hormone receptors and other factors to the efﬁcacy of adjuvant
tamoxifen: patient-level meta-analysis of randomised trials. Lancet 2011 Aug
27;378(9793):771e84.
[25] Amir E, Seruga B, Niraula S, Carlsson L, Ocana A. Toxicity of adjuvant endocrine therapy in postmenopausal breast cancer patients: a systematic review
and meta-analysis. J Natl Cancer Inst 2011 Sep 7;103(17):1299e309.
[26] Forbes JF, Cuzick J, Buzdar A, Howell A, Tobias JS, Baum M. Effect of anastrozole and tamoxifen as adjuvant treatment for early-stage breast cancer:
100-month analysis of the ATAC trial. Lancet Oncol 2008 Jan;9(1):45e53.
[27] Aromatase inhibitors versus tamoxifen in early breast cancer: patient-level
meta-analysis of the randomised trials. Lancet 2015 Oct 3;386(10001):1341e52.
[28] Regan MM, Neven P, Giobbie HA, Goldhirsch A, Ejlertsen B, Mauriac L,
et al. Assessment of letrozole and tamoxifen alone and in sequence for
postmenopausal women with steroid hormone receptor-positive breast
cancer: the BIG 1-98 randomised clinical trial at 8.1 years median
follow-up. Lancet Oncol 2011 Nov;12(12):1101e8.
[29] Wigertz A, Ahlgren J, Holmqvist M, Fornander T, Adolfsson J, Lindman H, et al.
Adherence and discontinuation of adjuvant hormonal therapy in breast cancer patients: a population-based study. Breast Canc Res Treat 2012
May;133(1):367e73.
[30] Hershman DL, Shao T, Kushi LH, Buono D, Tsai WY, Fehrenbacher L, et al. Early
discontinuation and non-adherence to adjuvant hormonal therapy are associated with increased mortality in women with breast cancer. Breast Canc Res
Treat 2011 Apr;126(2):529e37.

