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4724 patients recruited from 366 sites in 37 countries between 
February 1998 & February 2003

ABCG (AR) ABCG (AR) 

ICCG (World)ICCG (World)

CEOOG (East EU)CEOOG (East EU)

EORTC (World)EORTC (World)

IBCSG (World)IBCSG (World)

DBCG (DK)DBCG (DK)

FNCLCC (F)FNCLCC (F)

GEAG (D)GEAG (D)

GEICAM (E)GEICAM (E)
US Oncology US Oncology 

ANZ BCTG (AUS / NZ) ANZ BCTG (AUS / NZ) 

GONO (I)GONO (I)

GOIRC (I)GOIRC (I)

ICOG (IS)ICOG (IS)

ITMO (I)ITMO (I)

NBCG (N)NBCG (N)

NWEG (UK)NWEG (UK)

SBCG (SE)SBCG (SE)

YBG (UK)YBG (UK)

WCTN (UK)WCTN (UK)

20 collaborative groups worldwide

*Of the 4742 subjects included in the NEJM analysis, 2 had duplicate PIDs and 16 subjects 
from one centre were excluded because data were considered unreliable.



Study Endpoints - Definitions
Primary Endpoint

• Disease Free Survival (DFS)
– breast cancer recurrence
– contralateral breast cancer
– intercurrent deaths

Secondary Endpoints
• Overall Survival (OS)
• Incidence of Contralateral Breast Cancer
• Long Term Tolerability & Safety

Additional Endpoints
• Breast Cancer Free Survival (BCFS)
• Time To Distant Recurrence (TTDR)
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safety data & 

greater post-trt 
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*Coombes RC et al. N Engl J Med 2004; Vol 350;11: 1081-1092. **Coombes RC et al. Breast Cancer Res Treat 2004; Vol 88

IES - Analyses

¥ Excluding patients subsequently confirmed as ineligible due to ER negativity



Demographics

12.011.7ER & PR Unknown     
2.82.4ER - (n = 122)

4.33.7Missing/Unknown

56.057.0ER+ & PR+
29.229.0ER+ & PR-/Unknown

Receptor Status
67.667.1No
32.432.9Yes

Prior Chemotherapy

43.844.6Positive
51.951.7Negative
%%Nodal Status

63.8 (31.7 – 90.6)63.9 (38.2 – 96.1)Median Age - Yrs, n (range)

Tamoxifen
(n = 2372)

Exemestane
(n = 2352)



Randomized
Completed Treatment
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Efficacy Analysis



Events Contributing to DFS

470256214Distant recurrence

808454354Total first events

1689573Intercurrent deaths

533518Contralateral breast primary

1176849Local recurrence only

TotalTamoxifenExemestane
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Disease Free Survival

% abs. diff.
(95% CI)

year

(0.1 – 6.8)(1.6 – 4.9)
3.43.2
52.5

ITT ER+/Unknown

HR=0.75 (95% CI: 0.65-0.87)
Log-rank test: p=0.0001

HR=0.76 (95% CI: 0.66-0.88)
Log-rank test: p=0.0001

E = 339 / 2296

T = 438 / 2306

E = 354 / 2352

T = 454 / 2372

(0.1 – 6.9)(1.8 – 5.1)
3.53.4
52.5
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Cumulative Hazard Rate – DFS

54321ITT

4.6 (3.4, 6.0)4.2 (3.3, 5.3)5.0 (4.1, 6.1)4.7 (3.9, 5.8)3.6 (2.9, 4.4)Tamoxifen
4.4 (3.4, 5.9)4.0 (3.1, 5.0)4.1 (3.3, 5.0)3.0 (2.3, 3.8)2.5 (1.9, 3.2)Exemestane

Annual Hazard Rate, % (95% CI)
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Disease Free Survival – Subgroups 
ER+/Unknown

Favors TamoxifenFavors Exemestane

0.74 (0.58, 0.95)
0.71 (0.59, 0.84)

0.74 (0.62, 0.89)
0.76 (0.61, 0.95)

0.75 (0.64, 0.87)
0.79 (0.55, 1.14)

0.76 (0.63, 0.92)
0.74 (0.60, 0.92)

0.79 (0.61, 1.03)
0.68 (0.54, 0.85)
0.83 (0.64, 1.07)

0.74 (0.64, 0.85)

HR (95% CI)

* Adjusted for Nodal Status, Chemotherapy Use & HRT Use
Hazard ratio (95% CI)

0.5 0.6 0.8 1.0 1.2

DFS (Adjusted)*

Age 70+ yrs (1153)
Age 60-69 yrs (1969)

Age <60 yrs (1480)
Prior Tam >2.5 yrs (1838)

Prior Tam <=2.5 yrs (2764)

ER Unknown (560)
ER +ve (4042)

Previous CT (1499)
No previous CT (3103)

Nodes +ve (2038)
Nodes –ve (2384)

P<0.0001



Efficacy Endpoints 
Favors TamoxifenFavors Exemestane

Hazard ratio (95% CI)

ITT (E=20, T=35)
Time to Contralateral BC

ER+/UNK (E=238, T=285)

Time to Distant Recurrence

Breast Cancer Free Survival

Disease Free Survival

0.4 0.6 0.8 1.0 1.2

ER+/UNK (E=20, T=35)

ITT (E=249, T=297)

ITT (E=354, T=454)

ITT (E=289, T=374)
ER+/UNK (E=277, T=361)

ER+/UNK (E=339, T=438) 0.75 (0.65, 0.87)

0.75 (0.64, 0.87)

0.82 (0.69, 0.98)

0.56 (0.33, 0.98)

HR (95%CI)

0.76 (0.66, 0.88)

0.76 (0.65, 0.88)

0.83 (0.70, 0.98)

0.57 (0.33, 0.98)



Causes of Death - ITT

483261222Total deaths

168

145 
55
28
27
35

23

95

80
35
11
13
21

15

73

65
20
17
14
14

8

Intercurrent deaths

COD known
Other cancer
Vascular
Cardiac
Other

COD unknown

315166149Breast cancer deaths 

TotalTamoxifenExemestane
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Overall Survival

% abs. diff. 
(95% CI)

year

(-1.5 – 3.9)(-0.4 – 1.9)

1.20.8

52.5

HR=0.83 (95% CI: 0.69-1.00)
Log-rank test: p=0.05

E=210 / 2296

T=251 / 2306

HR=0.85 (95% CI: 0.71-1.02)
Log-rank test: p=0.08

E=222 / 2352

T=261 / 2372

ITT ER+/Unknown

(-1.2 – 4.3)(-0.4 – 1.9)

1.60.7

52.5
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Exemestane Tamoxifen

54321ITT

2.9 (2.1, 4.1)3.2 (2.5, 4.1)2.5 (2.0, 3.3)2.4 (1.8, 3.1)1.0 (0.7, 1.5)Tamoxifen

2.3 (1.6, 3.4)3.6 (2.8, 4.5)2.2 (1.6, 2.9)1.8 (1.3, 2.5)0.8 (0.5, 1.2)Exemestane

Annual Hazard Rate, % (95% CI)

ITT ER+/Unknown



Overall Survival – Subgroups 
ER+/Unknown

0.84 (0.61, 1.18)
0.75 (0.60, 0.95)

0.85 (0.67, 1.07)

0.84 (0.69, 1.02)
0.83 (0.52, 1.32)

0.83 (0.65, 1.05)
0.84 (0.63, 1.13)

1.01 (0.70, 1.47)
0.70 (0.52, 0.95)
0.90 (0.67, 1.22)

0.83 (0.69, 0.99)

0.81 (0.60, 1.09)

HR (95% CI)

Favors TamoxifenFavors Exemestane

OS (Adjusted)*

Age 70+ yrs (1153)
Age 60-69 yrs (1969)

Age <60 yrs (1480)

Prior Tam >2.5 yrs (1838)
Prior Tam ≤2.5 yrs (2764)

ER Unknown (560)
ER +ve (4042)

Previous CT (1499)
No previous CT (3103)

Nodes +ve (2038)
Nodes -ve (2384)

Hazard ratio (95% CI)
0.5 0.6 0.8 1.0 1.2 1.5

* Adjusted for Nodal Status, Chemotherapy Use & HRT Use

p=0.04



Sites of Other Invasive Cancers

10772Total Non-Breast 2nd Primaries
3826Other
46Ovary
54Melanoma

159Lung
2818GI
179Uterus

TamoxifenExemestane

ITT



Safety Analysis

As treated, on treatment and follow-up, censoring 
at relapse

Significant p-value < 0.01 – multiple testing



Cardiovascular / Thromboembolic

22.1 v 20.9, 0.34

1.8 v 1.8, 0.94
1.0 v 0.8, 0.51

2.5 v 2.4, 0.89

1.9 v 3.1, 0.01

0.1 v 0.1, 0.69

9.9 v 8.6, 0.12
1.3 v 0.8, 0.08

11.3 v 11.2, 0.96

E%* v T%¥, P-value

Favors TamoxifenFavors Exemestane

*N=2320, ¥N=2338

Odds ratio (99% CI)

Thromboembolic

Other cardiac

Sudden death

CVA

PVD+
Heart failure

Angina
MI

Ischemic cardiac

All CV / TE

0.4 0.6 0.8 1.0 1.2 1.8 2.0

7.1 v 6.5, 0.44

+ PVD = Peripheral Vascular Disease



9.2 v 7.2, 0.01

Musculoskeletal / Other

Incidence rate per 1000 women years (99% CI) for fractures (allowing more than one fracture event 
per patient) are E = 19.2 (15.9, 23.1) & T = 15.1 (12.2, 18.7) 

E%* v T%¥, P-value

17.5 v 14.6, 0.008

7.0 v 4.9, 0.003
0.6 v 0.4, 0.29
0.6 v 0.2, 0.04
1.1 v 1.3, 0.52
5.0 v 3.4, 0.007

25.7 v 20.3, <0.001
20.8 v 15.1, <0.001

2.0 v 1.1, 0.01
2.5 v 4.4, <0.001

1.2 v 0.3, 0.001

2.8 v 0.4, <0.001

*N=2320, ¥N=2338

Favors TamoxifenFavors Exemestane

Odds ratio (99% CI)

Musculoskeletal pain

Carpal tunnel

Gastric ulcer

Cramp
Joint stiffness

Arthralgia

Arthritis (All types)
Osteoporosis

Other fracture
Wrist fracture
Spine fracture
Hip fracture

Fracture

0.4 0.8 1.0 2.0 3.0 4.0 6.0 8.00.6



Gynecologic
Favors TamoxifenFavors Exemestane

E%* v T%¥, P-value

6.4 v 9.8, <0.001

4.8 v 7.1, 0.001

0.2 v 1.0, <0.001

1.4 v 4.0, <0.001

0.9 v 1.5, 0.06

0.7 v 1.5, 0.006

0.4 v 0.7, 0.17

*N=2320, ¥N=2338

Odds ratio (99% CI)

Endometrial cancer

Uterine D&C

Hysterectomy

Uterine polyps/fibroids

Endometrial hyperplasia

Vaginal bleeding

Serious gynecologic

0.1 0.2 0.4 0.6 0.8 1.01.2



Conclusions
• Switching to Exemestane after 2-3 years of Tamoxifen reduces 

the risk of dying
ITT 15% (-2% - 29%) p=0.08
ER+/Unknown 17% ( 0% - 31%) p=0.05

p=0.04 (adjusted)

• Serious side effects are rare

• Switching strategy appears to minimize the adverse risks of 
both agents 

• With 2-3 years post treatment follow-up, early disease related 
benefits appear to be maintained and Exemestane is safe and 
well tolerated



The patients, doctors, nurses, data managers and monitors of 
the 20 collaborative groups.

The Steering Committee.
The Data Monitoring & Safety Committee.

The staff at Imperial College and The Institute of Cancer 
Research, London.

Acknowledgements


