
Trial: Davies C, et al. "Long-term effects of continuing adjuvant tamoxifen to 10 
years versus stopping at 5 years after diagnosis of oestrogen receptor-positive 
breast cancer: ATLAS, a randomized trial". The Lancet. 2013. 381(9869):805-16. 
 
Take-Home Message: In women with estrogen receptor (ER) positive breast 
cancer, adjuvant tamoxifen for 10 years reduces all-cause mortality and breast 
cancer recurrence, compared to 5 years of adjuvant tamoxifen with a small 
increased risk of endometrial cancer and pulmonary embolism (PE). 
 
Executive Summary: For women with ER positive breast cancer adjuvant 
tamoxifen for 5 years has shown to substantially reduce the rate of recurrence of 
breast cancer, breast cancer mortality, and overall mortality with small increases of 
endometrial cancer and pulmonary embolism.  It is incompletely understood if 
continuing tamoxifen for 10 years would provide more benefit than risk. 
 
In the 2013 Long-term effects of continuing adjuvant tamoxifen for 10 years vs. 
stopping at 5 years in ER positive breast cancer trial 15,244 women (12,894 
included in analysis) were randomized to continue tamoxifen for another 5 years or 
stop tamoxifen after the initial 5 years of therapy.  Yearly follow up was performed 
by questionnaire.  Of those involved, 6845 women had ER-positive disease (53% of 
randomized patients).  Those with ER-negative and ER-unknown disease were 
included in the analysis for overall mortality and side effects but not for breast 
cancer recurrence or breast cancer related mortality.  Subjects were followed for a 
mean of 7.6 years after allocation (12.6 years after diagnosis). 
 
Extended tamoxifen use was associated with a statistically significant improvement 
in overall mortality for all randomized patients regardless of estrogen receptor 
status (21.5% vs 22.9%, NNT 71) at the expense of increased endometrial cancer 
(1.8% vs 0.98%, NNH 122) and pulmonary embolism (0.64% vs 0.33%, NNH 299).  
In the ER positive group, those who received 10 years of therapy had statically 
significant lower recurrent rates of breast cancer (18% vs 20.8%, NNT 36) and 
decreased overall mortality (18.6% vs 21.1%, NNT 40). 
 
ATLAS showed benefits of extended tamoxifen use outweighed side effects 
especially in ER-positive disease.  However, the long-term effects of extended 
therapy are not completely known.  Longer follow-up of ATLAS subjects will be 
needed to assess the full benefits and harms. 
 
Guidelines: National Comprehensive Cancer Network 
For women who are premenopausal at time of diagnosis, tamoxifen for 5 years 
(category 1) +/- ovarian suppression or ablation (category 2B). 

o If postmenopausal after 5 years of initial tamoxifen, then consider 
tamoxifen for additional 5 years or switch to aromatase inhibitor for 
additional 5 years (category 1). 



o If premenopausal after 5 years of initial tamoxifen, then consider 
tamoxifen for an additional 5 years or pursue no further endocrine 
therapy. 

 For women who are postmenopausal at time of diagnosis,  
o Aromatase inhibitor for 5 years (category 1) or tamoxifen for 2-3 

years,  then aromatase inhibitor to complete 5 years of endocrine 
therapy (category 1) or up to 5 years of an aromatase inhibitor 
(category 2B). 

o Aromatase inhibitor for 2-3 years (category 1), then tamoxifen to 
complete 5 years of endocrine therapy (category 1). 

o Tamoxifen for 2.4-6 years, then aromatase inhibitor for 5 years 
(category 1) or consider tamoxifen for an additional 5 years to 
complete 10 years of therapy. 

o Women with contraindication to aromatase inhibitors, who decline 
aromatase inhibitors, or who are intolerant of aromatase inhibitors 
proceed with tamoxifen for 5 years (category 1) or consider tamoxifen 
for up to 10 years. 
 

Practice Changer: I have not seen a patient with breast cancer during residency so 
this is unlikely to change my current practice.  For a patient with ER positive disease 
that has tolerated tamoxifen without complications for 5 years, it seems reasonable 
to continue therapy for an additional 5 years given the decrease in mortality and 
recurrence of breast cancer compared to the risk of developing endometrial cancer 
and pulmonary embolism. 
 
Design 

 Study design-open control randomized multinational study 
 Patients: N=12,894 

o Intervention: Tamoxifen 10 years 6,454 
o Control: Tamoxifen 5 years 6,440 

 Setting-36 countries or regions 
 Enrollment-1996-2005 
 Analysis-intention to treat 
 Mean follow-up-7.6 years 

Population 
 Inclusion Criteria 

o Female 
o Early breast cancer and all detected disease could be removed 
o Received tamoxifen and were still on it or stopped <1 year ago 

 1996-irrespetive of previous duration of treatment 
 2000-greater than 4 years of tamoxifen treatment 

o Clinically free of disease 
o Follow up seemed practicable 
o Substantial uncertainty shared by subject and physician as to stop 

tamoxifen or continue for 5 more years 



 Exclusion Criteria 
o Contraindications to continue tamoxifen at physician’s discretion (ex. 

Pregnant, breast feeding, retinopathy, need anticoagulation tx, 
endometrial hyperplasia, toxicity from tamoxifen, negligibly low risk 
of death from breast cancer 

o As of 2000-tamoxifen less than 4 years  
o ER negative disease (at some recruitment sites) 

 Baseline Characteristics  
o ER status 

 ER-positive 53% 
 ER-negative 10% 
 ER-unknown 37% 

o Age 
 <45 19% 
 45-54 32% 
 55-69 40% 
 >70 9% 

o Node status-52% were node negative at diagnosis 
o Previous duration of tamoxifen at time of entry to ATLAS 

 4-4.9 years 33% 
 5-5.9 years 57% 
 >6 years 10% 

o Menopausal status at time of entry to ATLAS 
 Premenopausal 8% 
 Postmenopausal 90% 
 Perimenopausal or unknown 2% 

o Mastectomy at time of entry to ATLAS 
 Yes 72% (10 year) vs 71% (5 year) 
 No 28% (10 year) vs 29% (5 year) 

o Hysterectomy at time of entry to ATLAS 
 Yes 17% (10 year) vs 18% (5 year) 
 No 83% (10 year) vs 82% (5 year) 
 Unknown <1% 

Interventions 
 Randomized to continue tamoxifen therapy after 5 years or stop tamoxifen 

therapy 
 Patients were not required to make additional visits and no extra 

investigations were required 
 Central organizers sent forms to responsible clinicians yearly asking about 

tamoxifen use or other adjuvant endocrine treatments, breast cancer 
recurrence, new primary cancer incidence, reasons for any hospital 
admissions, and death including underlying cause of death 

 Events coded by principal investigator who was not masked to treatment 
allocation 

Outcomes 



 Primary Outcomes 
o Death, any ER status 

 21.5% vs 22.9% (RR 0.93; 95% CI 0.86-1.00; p=0.04; NNT 71) 
 Secondary 

o Recurrence of breast cancer, ER-positive 
 18.0% vs 20.8% (RR 0.84; 95% CI 0.76-0.94; p=0.002; NNT 36) 

o Breast cancer mortality, ER-positive 
 9.7% vs 11.6%  (RR 0.83; 95% CI 0.72-0.96; p=0.01; NNT 53) 

o Overall mortality, ER-positive 
 18.6% vs 21.1% (RR 0.87; 95% CI 0.78-0.97; p=0.01; NNT 40) 

o Endometrial cancer, any ER status 
 1.8% vs 0.98% (RR 1.84; 95% CI 1.30-2.34; p=0.0002; NNH 

122) 
o Pulmonary embolism, any ER status 

 0.64% vs 0.33% (RR 1.87; 95% CI 1.13-3.07; p=0.01; NNH 299) 
o Stroke, any ER status 

 2.0% vs 1.8% (RR 1.06; 95% CI 0.83-1.36; p=0.63; NNH 601) 
o Ischemic heart disease, any ER status 

 2.0% vs 2.5% (RR 0.76; 95% 0.60-0.95; p= 0.02) 
Criticisms 

 Subjects were not stratified by initial treatment of disease 
 The investigator who documented outcomes was not blinded to treatment 

allocation 
 The method for tracing recurrences and adverse outcomes was not rigorous, 

and an adverse event like a PE or stroke could have easily been missed. 
 Subjects and study personnel were not blinded.  One group could have been 

treated differently than the other by their physician. 
 Enrolled patients regardless of ER status at multiple sites but they focus their 

analysis of overall mortality, mortality from breast cancer, and breast cancer 
recurrence on ER positive breast cancers.  However, the harms were 
reported as an entire population regardless of what ER status a subject was.  
The ER positive population could have had more or less side effects from 
extended tamoxifen use. 

 Longer follow-up needed 
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Primary and Secondary Outcomes 



Outcome Continue 
Tamoxifen 
for 10 years 

Stop 
Tamoxifen 
after 5 years 

RR ARR NNT 95% CI p value 

Primary outcomes, any ER status 
Death 21.5% 22.9% 0.93 1.4% 71 0.86-1.00 0.04 
Secondary outcomes, ER-positive 
Recurrence breast 
cancer 

18.0% 20.8% 0.84 2.8% 36 0.76-0.94 0.002 

Breast cancer 
mortality 

9.7% 11.6% 0.83 1.9% 53 0.72-0.96 0.01 

Overall mortality 18.6% 21.1% 0.87 2.5% 40 0.76-0.97 0.01 

 
 
Side Effects, Any ER status 
Side Effect Continue 

tamoxifen 
10 years 

Stop 
tamoxifen 
after 5 years 

RR AR NNH 95 %CI p 
value 

Endometrial 
cancer 

1.8% 0.98% 1.74 0.82% 122 1.30-2.34 0.0002 

Pulmonary 
embolism 

0.64% 0.33% 1.87 0.34% 299 1.13-3.07 0.01 

Stroke 2.0% 1.8% 1.06 0.17% 601 0.83-1.36 0.63 

 


