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Anastrozole for prevention of breast cancer in high-risk 
postmenopausal women (IBIS-II): an international, 
double-blind, randomised placebo-controlled trial
Jack Cuzick, Ivana Sestak, John F Forbes, Mitch Dowsett, Jill Knox, Simon Cawthorn, Christobel Saunders, Nicola Roche, Robert E Mansel, 
Gunter von Minckwitz, Bernardo Bonanni, Tiina Palva, Anthony Howell, on behalf of the IBIS-II investigators*

Summary
Background Aromatase inhibitors eff ectively prevent breast cancer recurrence and development of new contralateral 
tumours in postmenopausal women. We assessed the effi  cacy and safety of the aromatase inhibitor anastrozole for 
prevention of breast cancer in postmenopausal women who are at high risk of the disease.

Methods Between Feb 2, 2003, and Jan 31, 2012, we recruited postmenopausal women aged 40–70 years from 
18 countries into an international, double-blind, randomised placebo-controlled trial. To be eligible, women had to be 
at increased risk of breast cancer (judged on the basis of specifi c criteria). Eligible women were randomly assigned 
(1:1) by central computer allocation to receive 1 mg oral anastrozole or matching placebo every day for 5 years. 
Randomisation was stratifi ed by country and was done with blocks (size six, eight, or ten). All trial personnel, 
participants, and clinicians were masked to treatment allocation; only the trial statistician was unmasked. The primary 
endpoint was histologically confi rmed breast cancer (invasive cancers or non-invasive ductal carcinoma in situ). 
Analyses were done by intention to treat. This trial is registered, number ISRCTN31488319.

Findings 1920 women were randomly assigned to receive anastrozole and 1944 to placebo. After a median follow-up of 
5·0 years (IQR 3·0–7·1), 40 women in the anastrozole group (2%) and 85 in the placebo group (4%) had developed breast 
cancer (hazard ratio 0·47, 95% CI 0·32–0·68, p<0·0001). The predicted cumulative incidence of all breast cancers after 
7 years was 5·6% in the placebo group and 2·8% in the anastrozole group. 18 deaths were reported in the anastrozole 
group and 17 in the placebo group, and no specifi c causes were more common in one group than the other (p=0·836).

Interpretation Anastrozole eff ectively reduces incidence of breast cancer in high-risk postmenopausal women. This 
fi nding, along with the fact that most of the side-eff ects associated with oestrogen deprivation were not attributable to 
treatment, provides support for the use of anastrozole in postmenopausal women at high risk of breast cancer.

Funding Cancer Research UK, the National Health and Medical Research Council Australia, Sanofi -Aventis, 
and AstraZeneca.

Introduction
Breast cancer is the most common form of cancer in 
women, with 1·4 million new cases reported worldwide in 
2008.1 Its incidence is rapidly increasing, largely because 
of an ageing population, rising socioeconomic status, 
increases in obesity, and several lifestyle changes, such as 
decreases in physical activity, later age at fi rst childbirth, 
and reductions in breastfeeding. Although improvements 
in lifestyle are an important part of breast cancer prevention, 
as they are for cardiovascular disease, prophylactic treat-
ment is also likely to have an important role, especially for 
women at high risk (ie, 10-year risk of 5% or more).

Oestrogen is a key factor in breast cancer carcino-
genesis, and reductions in its synthesis can decrease 
breast cancer risk. Oestrogen production is driven by the 
aromatase enzyme, which converts androgens to 
oestrogens. Trials in the adjuvant setting have shown that 
aromatase inhibitors more eff ectively prevent breast 
cancer recurrence2–4 and also development of new 
contralateral tumours3,5 in postmenopausal women than 
does tamoxifen. In a meta-analysis,6 tamoxifen and three 

other selective oestrogen receptor modulators were 
shown to reduce the frequency of oestrogen-receptor-
positive tumours by 51% overall, but no eff ect was 
reported for oestrogen-receptor-negative tumours. The 
reduction in contralateral tumours has proved an 
important surrogate for the preventive eff ects of 
tamoxifen6,7 and has been confi rmed in a trial of the 
aromatase inhibitor exemestane,8 but whether this 
reduction extends to other agents is unclear.

One study of the preventive eff ects of an aromatase 
inhibitor has been done in high-risk women without 
breast cancer: in the MAP.3 trial,8 exemestane was 
compared with placebo in postmenopausal women. 
Exemestane signifi cantly reduced the incidence of all 
breast cancer by 53% and invasive breast cancer by 65% 
after a median follow-up of 3 years.8 No serious side-
eff ects of exemestane were recorded, but median 
follow-up was fairly short for detection of any serious 
adverse events.8 Here, we report the fi rst results from the 
International Breast cancer Intervention Study II 
(IBIS-II), in which the effi  cacy and safety of the aromatase 
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Preventive Anastrozole Reduced 
Incidence of Breast Cancers 
§  Significant reduction in incidence of all breast cancers with 

anastrozole vs placebo (P < .0001) 

 

§  Unexpected reduction in other cancers with anastrozole vs placebo 
(2.1% vs 3.6%; RR: 0.58; 95% CI: 0.39-0.85) 

Cancer Type, n Anastrozole 
(n = 1920) 

Placebo 
(n = 1944) HR (95% CI; P Value) 

All breast cancer 40 85 0.47 (0.32-0.68; < .0001) 
Nonbreast cancers 40 70 
§  Skin 14 27 
§  Gastrointestinal 4 12 
§  Gynecologic 8 12 
§  Other 14 19 

Cuzick J, et al. SABCS 2013. Abstract S3-01. Cuzick J, et al. Lancet. 2013;[Epub ahead of print].  
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Preventive Anastrozole: Toxicity and 
Patient Compliance 

§  Total mortality 0.9% for both arms (RR: 1.07; 95% CI: 0.55-2.07) 

Cuzick J, et al. SABCS 2013. Abstract S3-01. Cuzick J, et al. Lancet. 2013;[Epub ahead of print]. 
Reproduced with permission.  
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Patient Compliance Select Adverse 
Events, % 

Anastrozole 
(n = 1920) 

Placebo 
(n = 1944) 

RR (95% CI) 

Fractures 8.5 7.7 1.11 (0.90-1.38) 

Musculoskeletal 63.9 57.8 1.10 (1.05-1.16) 

§  Arthralgia (any) 50.6 46.0 1.10 (1.03-1.18) 

§  Arthralgia (severe) 8 6 1.24 (0.99-1.56) 

§  Joint stiffness 7.4 4.9 1.51 (1.17-1.94) 

§  Carpal tunnel/ 
nerve compression 3.5 2.2 1.58 (1.08-2.30) 

Vasomotor (any) 56.8 49.4 1.15 (1.08-1.22) 

Vasomotor (severe) 8 7 1.20 (0.95-1.50) 

Gynecologic 23.9 21.8 1.10 (0.98-1.24) 

§  Vaginal dryness 19 16 1.19 (1.03-1.37) 
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IBIS-II: Trial Conclusions 

§  53% reduction in breast cancer incidence compared with 
placebo in high-risk postmenopausal women 

–  Unexpected reduction in incidence of other cancer types 

§  Anastrozole well tolerated compared with placebo by most 
high-risk postmenopausal women 

–  Small, nonsignificant increase in fractures 

–  10% increase in musculoskeletal adverse events 

§  Anastrozole effective risk-reduction option for high-risk 
postmenopausal women 

Cuzick J, et al. SABCS 2013. Abstract S3-01. Cuzick J, et al. Lancet. 2013;[Epub ahead of print].  
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NEO-ALTTO/BIG 1-06: Conclusions 

§  Patients achieving pathologic CR had significantly better 
outcome compared with patients not achieving pathologic 
CR 

§  Adverse events consistent with established safety profile 
for lapatinib and/or trastuzumab 

§  Ongoing ALTTO trial will provide additional data on the 
long-term outcome in the adjuvant setting with dual HER2+ 
blockade 

Piccart-Gebhart M, et al. SABCS 2013. Abstract S1-01. 
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P =.02 

TRIO-US B07: Pathologic Complete 
Response of Lapatinib and/or Trastuzumab 
§  Other trials suggest trastuzumab plus lapatinib may potentially 

improve pCR vs lapatinib or trastuzumab alone[1-4] 

§  Current study suggests pCR similar for trastuzumab and trastuzumab 
plus lapatinib; lapatinib alone less favorable than other treatment 
arms[5]  

1. Baselga J, et al. Lancet. 2012;18:633-640. 2. Robidoux A, et al. Lancet Oncol. 2013;14:1183-1192. 3. 
Carey LA, et al. ASCO 2013. Abstract 500. 4. Guarneri, et al. J Clin Oncol. 2012;30:1989-1995. 5. Hurvitz 
S, et al. SABCS 2013. Abstract S1-02. Reproduced with permission. 
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TRIO-US B07: Safety of Lapatinib and/or 
Trastuzumab 
Grade 3/4 
Toxicity ≥ 5%, % 

TCH  
(n = 34) 

TCL  
(n = 36) 

TCHL  
(n = 58) 

Diarrhea 3 14 28 
Pain 9 19 19 

Neutropenia 12 14 13 

Infection 6 14 9 

Anemia 9 8 7 

Hypokalemia 6 6 7 

Fatigue 6 8 5 

Dehydration 3 0 9 

Thrombocytopenia 3 9 3 

Cardiac Safety, n TCH  
(n = 34) 

TCL  
(n = 36) 

TCHL  
(n = 58) 

> 10% LVEF 
decline and below 
LLN 

1 2 1 

Left ventricular dysfunction 

§  All grade 2 2 2 

§  Grade 3/4 0 0 0 

Total 3 4 3 

Hurvitz S, et al. SABCS 2013. Abstract S1-02. Reproduced with permission. 
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TRIO-US B07: Conclusions 

§  Neoadjuvant chemotherapy with lapatinib and/or 
trastuzumab achieved similar rate of pCR 

–  Differs from findings of other studies of lapatinib and/or 
trastuzumab 

§  Addition of lapatinib increased treatment-related toxicity  

–  May limit planned chemotherapy and HER2-targeted therapy 
dose and schedule 

§  Molecular analyses ongoing to evaluate specific genes 
and signaling pathways that may affect treatment 
response 

Hurvitz S, et al. SABCS 2013. Abstract S1-02. 
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CALGB 40603: Pathologic CR 

pCR Breast  
(ypT0/is N any), % 

No Carbo  
(n = 212) 

Carbo 
 (n = 221) 

Bev Effect 

No bev (n = 218) 42 53 48 
Bev (n = 215) 50 67 59 
Carbo effect 46 

Odds ratio: 1.76; 
60 

P = .0018 
Carbo/bev interaction  

P = .52 

pCR Breast /Axilla 
(ypT0/is N0), % 

No Carbo  
(n = 212) 

Carbo 
 (n = 221) 

Bev Effect 

No bev (n = 218) 39 49 44 
Bev (n = 215) 43 60 52 

Carbo effect 
41 

Odds ratio: 1.71; 
54 

P = .0029 
Carbo/bev interaction  

P = .43 

Sikov WM, et al. SABCS 2013. Abstract S5-01. Reproduced with permission. 

Odds ratio: 1.58; 
P = .0089 

Odds ratio: 1.36; 
P = .0570 
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CALGB 40603: Conclusions 

§  No interaction between bevacizumab and carboplatin for efficacy 

§  Addition of bevacizumab  
increased pCR in breast but not  
in breast/axilla  

–  Increases in grade 3  
hypertension, febrile  
neutropenia, serious infections,  
bleeding, thromboembolic  
and surgical complications  

§  pCR benefit may be  
outweighed by increased  
toxicity 

§  Addition of carboplatin 
increased pCR in breast and 
breast/axilla 

–  Increases in grade 3/4 
neutropenia, thrombocytopenia 

–  Also increased frequency of 
paclitaxel dose modifications  

§  pCR benefit independent of 
bevacizumab 

§  Optimal dose with paclitaxel not 
yet known 

Sikov WM,  et al. SABCS 2013. Abstract S5-01. 
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clinicaloptions.com/oncology 
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GIM-2 Trial: EC or FEC Followed by 
Trastuzumab in Early Breast Cancer  
§  Final results of the randomized phase III trial 

Cognetti F, et al. SABCS 2013. Abstract S5-06.  

Patients 18-70 yrs of age 
with completely resected 
invasive breast cancer; 

≥ 1 positive regional node; 
any menopausal status,  

any ER status 
(N = 2091) 

Accrual 4/2003-7/2006 

FU/Epirubicin/Cyclophosphamide x 4"
followed by Paclitaxel x 4"

every 3 wks"

Epirubicin/Cyclophosphamide x 4"
followed by Paclitaxel x 4 + CSF!

every 2 wks"

FU/Epirubicin/Cyclophosphamide x 4"
followed by Paclitaxel x 4 + CSF!

every 2 wks"

Epirubicin/Cyclophosphamide x 4"
followed by Paclitaxel x 4"

every 3 wks"

Median 
follow-up: 

7 yrs 
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GIM-2 Efficacy: Outcome by Treatment or 
Schedule 
Outcome, % Epirubicin/ 

Cyclophosphamide 
FU/ 

Epirubicin/ 
Cyclophosphamide  

P Value 

Invasive DFS 79 78 .526 

OS 92 91 .227 

Outcome, % Every 2 Wks Every 3 Wks P Value 

Invasive DFS 81 76 .002  

OS 94 89 < .0001 

Cognetti F, et al. SABCS 2013. Abstract S5-06.  
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GIM-2: Grade 3/4 Adverse Events by 
Treatment Schedule 
Grade 3/4 Adverse Events  
in ≥ 1% of Patients in Either Arm, % 

Every 2 Wks 
(n = 988) 

Every 3 Wks  
(n = 1069) 

Neutropenia* 14.9 42.8 
Nausea 4.0 3.3 
Neuropathy 3.5 2.6 
Bone pain 3.1 2.0 
Myalgia 3.1 1.6 
Vomiting 2.7 1.9 
Asthenia 2.8 1.6 
ALT 1.9 0.5 
Anemia* 1.4 0.2 

Cognetti F, et al. SABCS 2013. Abstract S5-06.  

*Statistically significant difference. 
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GIM-2: Conclusions 

§  Dose-dense adjuvant chemotherapy in patients with node-
positive early breast cancer improves invasive DFS and 
OS 

–  However, addition of fluorouracil to epirubicin and 
cyclophosphamide did not improve clinical outcomes 

–  Use of colony-stimulating factor allowed safe administration 
of every-2-wk dosing 

§  Dose-dense chemotherapy regimen used (epirubicin + 
cyclophosphamide) is an option for adjuvant treatment of 
patients with node-positive early breast cancer  

Cognetti F, et al. SABCS 2013. Abstract S5-06.  
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BETH: Conclusions 

§  Addition of bevacizumab to adjuvant chemotherapy + 
trastuzumab did not prolong IDFS in patients with HER2+ 
early breast cancer (P = .9610) 

–  IDFS rate similar to that reported in previous studies of 
trastuzumab-containing regimens 

–  Docetaxel/carboplatin/trastuzumab effective for adjuvant 
therapy: 92% IDFS rate (median follow-up: 38 mos) 

§  Safety profile of bevacizumab similar to previously 
reported events 

§  Continued follow-up needed to further evaluate long-term 
safety and efficacy of bevacizumab combination 

Slamon DJ, et al. SABCS 2013. Abstract S1-03. 
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Meta-analysis: Adjuvant Bisphosphonate 
Treatment in Women With EBC 
§  Bisphosphonates may reduce distant metastases, particularly 

bone recurrence[1-4] 

–  Improved disease outcome in postmenopausal women 

§  Current study: meta-analysis of individual patient outcomes for 
adjuvant bisphosphonate vs no bisphosphonate or placebo[5] 

–  Analysis includes time to recurrence, time to first distant 
recurrence, mortality 

1. Gnant M, et al. Lancet Oncol. 2011;12:631-641. 2. Paterson AH, et al. Lancet Oncol. 2012;13:734-42.  
3. Coleman RE. Curr Opin Support Palliat Care. 2012;6:322-329. 4. Coleman R, Ann Oncol. 
2013;24:398-405. 5. Coleman R, et al. SABCS 2013. Abstract S4-07. Reproduced with permission. 

Trials Trials Included, n Patients, N Patient Data Included, % 
All 36 22,982 77 

Oral clodronate 7 5174 98 

Aminobisphosphonates 29 17,808 72 
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Adjuvant Bisphosphonates: Conclusions 

§  Adjuvant bisphosphonate therapy reduced bone 
recurrences by 34% and breast cancer mortality by 17%  
in postmenopausal women with early breast cancer 

–  Benefits independent of ER status, node status, use/nonuse 
of chemotherapy, and type of bisphosphonate used 

–  Disease outcomes not significantly improved in 
premenopausal women 

–  No significant effects on nonbreast cancer deaths, 
contralateral breast cancer, or locoregional recurrence 

§  Bisphosphonate treatment should be considered for 
postmenopausal women with breast cancer 

Coleman R, et al. SABCS 2013. Abstract S4-07. 
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Locoregional Control in MBC at  
First Presentation 
§  Local surgical control increase local PFS but decreased 

distant PFS rates compared with no locoregional control  

 

Badwe R, et al. SABCS 2013. Abstract S2-02. Reproduced with permission. 
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Locoregional Control of MBC: 
Conclusions 
§  Surgical removal of primary tumor in women presenting 

with MBC did not result in OS benefit  

–  Surgical removal of primary tumor decreased distant PFS  
vs no locoregional control (47.5% vs 28.3%; P = .01) 

§  Based on current data, surgical removal of primary tumor 
in women with MBC at first presentation should not be 
offered as a routine practice 

Badwe R, et al. SABCS 2013. Abstract S2-02. 
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