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Background (2005)
• Hormone receptor-positive tumors are at high risk of late recurrence: 

there are more recurrences after 5 years than in the first 5 years after 
diagnosis1

• Extended endocrine therapy with an aromatase inhibitor (AI), after 
initial 5 years of tamoxifen,  improves DFS 2,3,4 

• AIs are a routine component of early endocrine therapy, either 
instead of tamoxifen or in sequence with tamoxifen

• Unresolved question: In women who had received AI-based therapy 
as part of their initial 5 years of adjuvant treatment, does extended 
therapy with ongoing AI treatment reduce the risk of recurrence? 

19

1. EBCTCG Lancet 2005;365:1687-717; 2. Goss, N Engl J Med 2003;349:1793-802; 3. Mamounas, J Clin Oncol 2008;26:1965-1971; 
4. Jakesz, J Natl Cancer Inst 2007;99:1845–53; 

Lucia Del Mastro, MD



GIM4 Study Design

Postmenopausal at randomization
ER+ and/or PR+

T1-3; N0-N+
No sign of disease recurrence

Tam for 2-3 yrs

Control arm
3-2 yrs Letrozole

(up to 5 yrs of ET)

Extended arm
5 yrs Letrozole
(up to 7-8 yrs of ET) 
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R

N= 2056
Recruitment in 64 centres in Italy (GIM group), 2005-2010
Median follow-up: 10.4 years (IQR 8.8-11.4)
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ClinicalTrials.gov: NCT01064635; EudraCT: 2005-001212-44



GIM4 end-points and study populations
• Primary study end-point

• Invasive Disease Free Survival (DFS)1 (local recurrence, distant metastases, contralateral or ipsilateral breast tumour, 
excluding ductal carcinoma in situ, second primary malignancy, death from any cause, and loss to follow-up or end of study)

• Intention-To-Treat population: DFS was computed from the date of randomization to the date of 
the event (or last follow-up) in the overall patient population

• Landmark analysis: patients with a DFS event or lost to follow up before  treatment divergence (2 
to 3.3 years after randomization, depending on the duration of pre-random HT) were excluded. 
DFS was computed from the time of treatment divergence to the date of the event

• Secondary end-points
• Overall survival
• Adverse events
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GIM4 statistics and sample size

• Minimum therapeutic effect worth detecting with the extended arm 
was a 23% relative reduction of the risk of recurrence (hazard ratio, 
HR=0.77), corresponding to a 4% absolute increase in 8-year Disease-
Free Survival, from 78% to 82%

• HR 0.77 with power 80% and a two-sided alpha 0.05:
• 2000 patients to be included
• Minimum follow-up > 6 years after randomization 
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Trial profile
2056 patients randomized

1030 
assigned to Control arm

1026 
assigned to Extended arm
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1026 eligible for ITT analyses

943 eligible for Landmark 
analyses

1030 eligible for ITT analyses

948 eligible for Landmark 
analyses

83 had a DFS event or
were lost to follow up

before divergence

82 had a DFS event or
were lost to follow up

before divergence

Lucia Del Mastro, MD
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Characteristic Control arm
2-3 year letrozole

(n=1030)

Extended arm
5-year letrozole

(n=1026)
Age, median (range) 60 (34-86) 61 (41-89)

Tumor size pT1
pT2
pT3-4
Unknown

704 (68%)
261 (25%)
34 (3%)
31 (3%)

703 (68%)
252 (25%)
43 (4%)
28 (3%)

Nodal status pN0
pN1-2-3
Unknown

581 (56%)
411 (40%)
38 (4%)

568 (55%)
428 (42%)
30 (3%)

Histological grade G1
G2
G3
Unknown

156 (15%)
564 (55%)
221 (21%)
89 (9%)

161 (16%)
589 (57%)
213 (21%)
63 (6%)

HR status ER+ and PR+
ER+ or PR+
Uknown

855 (83%)
153 (15%)
22 (2%)

866 (84%)
146 (14%)
14 (1%)

HER2 status Positive
Negative
Unknown

63 (6%)
851 (83%)
116 (11%)

60 (6%)
833 (81%)
133 (13%)

Prior (neo)adjuvant CT No
Yes
nknown

455 (44%)
557 (54%)
18 (2%)

450 (44%)
565 (55%)
11 (1%)

Prior duration of tamoxifen, years
Median (IQR)

2.4 (1.9-3.3) 2.5 (1.9-3.3)
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Treatment compliance
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Control arm 
2-3 year letrozole

(n=1030)

Extended arm
5-year letrozole

(n=1026)

Treatment completed
Median duration of letrozole (IQR), 
years

Early treatment discontinuation
Toxicity
Patient refusal 
Primary disease event
Not begun
Other

779 (76%)
2.4 (1.9 -2.8)

251 (24%)
87 (8%)
37 (4%)
35 (3%)
27 (3%)
65 (6%)

582 (57%)
5.0 (2.4-5)

444 (43%)
133 (13%)
96 (9%)
65 (6%)
35 (3%)

115 (11%)
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Disease-Free Survival - ITT population. N=2056 

N. pts
N. pts

with event
10-y  estimated

DFS (%) 95% CI

Control 1030 219 74 70-77
Extended 1026 189 77 73-81 HR 0.84, 95% CI 0.69-1.03;  p=0.09

Extended arm

Control arm

1 2 3 4 5 6 7 8 9 10 11 12 13

Control 1030 999 967 919 873 805 731 611 485 332 236 135 35 5

Extended 1026 990 963 917 875 814 739 636 512 397 254 120 38 3

D
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)

Years

Number at risk
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Median follow up: 10.4 years



GIM4 study: DFS first events by treatment
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Control arm
2-3-year letrozole

(n=1030)

Extended arm
5-year letrozole

(n=1026)
First event n. % n. %

Distant recurrence 77 7.5 69 6.7

Local recurrence 28 2.7 21 2.0

Second primary cancer 65 6.3 57 5.5
Breast 36 3.5 31 3.0

Non –breast 29 2.8 26 2.5

Death  without recurrence 49 4.8 42 4.1

Total first event 219 21.2 189 18.4

Lucia Del Mastro, MD



Disease-free Survival - Landmark analysis. N=1891

Extended arm

Control arm

1 2 3 4 5 6 7 8 9 10
Control 948 893 844 773 682 552 413 284 175 83 18
Extended 943 903 850 788 692 574 451 326 187 80 22

HR* 0.81, 95% CI 0.65-1.00; p=0.051

N. pts
N. pts

with event
8-y estimated

DFS (%) 95% CI

Control 948 183 72 68-76
Extended 943 156 77 72-80

D
is

ea
se

-f
re

e 
su

rv
iv

al
(%

)

Years

Number at risk

Time 0 is time when treatment diverged in the two arms (i.e. 2-3 yrs after randomization); * Adjusted HR 0.815, 95% CI  0.66-1.01
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control extended     HR  (95%CI) P interaction
Age (years) <55 26/258 36/252 1.22 (0.73-2.05) 0.384

55-64 75/365 61/354 0.80 (0.56-1.12)
65-75 64/276 46/291 0.65 (0.44-0.96)
>=76 18/49 13/46 0.80 (0.36-1.74)

Tumor size pT1 108/659 97/656 0.85 (0.64-1.11) 0.725
pT2 56/234 47/229 0.77 (0.52-1.15)
pT3-4 13/33 10/36 0.61 (0.23-1.59)
pTx 6/22 2/22 148 0.55 (0.06-5.25)

Nodal status pN0 87/539 58/528 0.62 (0.44-0.87) 0.034
pN+ 87/381 96/389 1.08 (0.81-1.46)
pNx 9/28 2/26 0.07 (0.00-1.62)

Histological Grade G1 21/145 20/154 0.79 (0.42-1.51) 0.952
G2 104/524 97/545 0.84 (0.63-1.10)
G3 45/206 32/188 0.83 (0.51-1.34)
Gx 13/73 7/56 0.70 (0.24-2.02)

Hormone receptor * ER+ and PR+ 149/789 129/795 0.80 (0.64-1.02) 0.662
ER + or PR+ 29/146 26/137 0.93 (0.54-1.58)

HER2 status * negative 143/788 133/772 0.91 (0.72-1.15) 0.002
positive 19/57 5/53 0.19 (0.071-0.512)

Previous Tamoxifen <=2.5 years 96/508 70/461 0.87 (0.64-1,19) 0.745
>2.5 years 87/440 86/482 0.80 (0.59-1.08)

Previous chemotherapy NO 69/420 53/419 0.76 (0.53-1.09) 0.811
YES 109/517 103/519 0.91 (0.69-1.20)
Unknown 5/11 0/5 1.00 (0.03-39,5)

All patients 183/948 156/943 0.81 (0.65-1.01)

events/patients

0 1 2 3 4

Extended 
better

Control
better

*24 pts with missing HR  and 221 pts with
missing HER2 status excluded

DFS
Subgroup analysis

Lucia Del Mastro, MD


DFS MENO5 VERA

						events/patients																		P for interaction

						control		extended						HR

		Age (years)		<55		26/258		36/252		182				1.221		0.729		2.045		-0.492		-0.824		0.384

				55-64		75/365		61/354		177				0.795		0.563		1.122		-0.232		-0.327

				65-75		64/276		46/291		172				0.649		0.44		0.957		-0.209		-0.308

				>=76		18/49		13/46		167				0.795		0.364		1.736		-0.431		-0.941

		Tumor size		pT1		108/659		97/656		155				0.845		0.641		1.114		-0.204		-0.269

				pT2		56/234		47/229		150				0.772		0.516		1.153		-0.256		-0.381

				pT3-4		13/33		10/36		145				0.61		0.233		1.593		-0.377		-0.983		0.725

				pTx		6/22		2/22		140		148		0.549		0.057		5.254		-0.492		-4.705

		Nodal status		pN0		87/539		58/528		130				0.618		0.441		0.866		-0.177		-0.248		0.034

				pN+		87/381		96/389		125				1.084		0.806		1.457		-0.278		-0.373

				pNx		9/28		2/26		120				0.066		0.003		1.624		-0.063		-1.558

		Histological Grade		G1		21/145		20/154		110				0.792		0.416		1.507		-0.376		-0.715		0.952

				G2		104/524		97/545		105				0.836		0.633		1.104		-0.203		-0.268

				G3		45/206		32/188		100				0.827		0.512		1.336		-0.315		-0.509

				Gx		13/73		7/56		95				0.696		0.24		2.022		-0.456		-1.326

		Hormone receptor *		ER+ and PR+		149/789		129/795		85				0.804		0.635		1.018		-0.169		-0.214		0.662

				ER + or PR+		29/146		26/137		80				0.927		0.544		1.579		-0.383		-0.652

		HER2 status		negative		143/788		133/772		70				0.907		0.716		1.149		-0.191		-0.242		0.002

				positive		19/57		5/53		65				0.19		0.071		0.512		-0.119		-0.322

																				0		0

		Previous Tamoxifen		<=2.5 years		96/508		70/461		54				0.872		0.637		1.193		-0.235		-0.321		0.745

				>2.5 years		87/440		86/482		48				0.797		0.59		1.075		-0.207		-0.278

		Previous chemotherapy		NO		69/420		53/419		38				0.755		0.525		1.086		-0.23		-0.331		0.811

				YES		109/517		103/519		33				0.911		0.692		1.2		-0.219		-0.289

				Unknown		5/11		0/5		28				1		0.025		39.485		-0.975		-38.485

		All patients				183/948		156/943		11				0.815		0.658		1.01		-0.157		-0.195		0.051





DFS MENO5 VERA

				-0.492		-0.824

				-0.232		-0.327

				-0.209		-0.308

				-0.431		-0.941

				NaN		NaN

				-0.204		-0.269

				-0.256		-0.381

				-0.377		-0.983

				-0.492		-4.705

				NaN		NaN

				-0.177		-0.248

				-0.278		-0.373

				-0.063		-1.558

				NaN		NaN

				-0.376		-0.715

				-0.203		-0.268

				-0.315		-0.509

				-0.456		-1.326

				NaN		NaN

				-0.169		-0.214

				-0.383		-0.652

				NaN		NaN

				-0.191		-0.242

				-0.119		-0.322

				0		0

				-0.235		-0.321

				-0.207		-0.278

				NaN		NaN

				-0.23		-0.331

				-0.219		-0.289

				-0.975		-38.485

				NaN		NaN

				NaN		NaN

				-0.157		-0.195

				NaN		NaN

				NaN		NaN





DFS LAND CON HER2

		

						events/patients

						control		extended						HR  (95%CI)		P interaction

		Age (years)		<55		26/258		36/252		182				1.22 (0.73-2.05)		0.384

				55-64		75/365		61/354		177				0.80 (0.56-1.12)

				65-75		64/276		46/291		172				0.65 (0.44-0.96)

				>=76		18/49		13/46		167				0.80 (0.36-1.74)

		Tumor size		pT1		108/659		97/656		155				0.85 (0.64-1.11)		0.725

				pT2		56/234		47/229		150				0.77 (0.52-1.15)

				pT3-4		13/33		10/36		145				0.61 (0.23-1.59)

				pTx		6/22		2/22		140		148		0.55 (0.06-5.25)

		Nodal status		pN0		87/539		58/528		130				0.62 (0.44-0.87)		0.034

				pN+		87/381		96/389		125				1.08 (0.81-1.46)

				pNx		9/28		2/26		120				0.07 (0.00-1.62)

		Histological Grade		G1		21/145		20/154		110				0.79 (0.42-1.51)		0.952

				G2		104/524		97/545		105				0.84 (0.63-1.10)

				G3		45/206		32/188		100				0.83 (0.51-1.34)

				Gx		13/73		7/56		95				0.70 (0.24-2.02)

		Hormone receptor *		ER+ and PR+		149/789		129/795		85				0.80 (0.64-1.02)		0.662

				ER + or PR+		29/146		26/137		80				0.93 (0.54-1.58)

		HER2 status *		negative		143/788		133/772		70				0.91 (0.72-1.15)		0.002

				positive		19/57		5/53		65				0.19 (0.071-0.512)

		Previous Tamoxifen		<=2.5 years		96/508		70/461		54				0.87 (0.64-1,19)		0.745

				>2.5 years		87/440		86/482		48				0.80 (0.59-1.08)

		Previous chemotherapy		NO		69/420		53/419		38				0.76 (0.53-1.09)		0.811

				YES		109/517		103/519		33				0.91 (0.69-1.20)

				Unknown		5/11		0/5		28				1.00 (0.03-39,5)

		All patients				183/948		156/943		11				0.81 (0.65-1.01)





DFS LAND CON HER2

		1.221		-0.492		-0.824

		0.795		-0.232		-0.327

		0.649		-0.209		-0.308

		0.795		-0.431		-0.941

				NaN		NaN

		0.845		-0.204		-0.269

		0.772		-0.256		-0.381

		0.61		-0.377		-0.983

		0.549		-0.492		-4.705

				NaN		NaN

		0.618		-0.177		-0.248

		1.084		-0.278		-0.373

		0.066		-0.063		-1.558

				NaN		NaN

		0.792		-0.376		-0.715

		0.836		-0.203		-0.268

		0.827		-0.315		-0.509

		0.696		-0.456		-1.326

				NaN		NaN

		0.804		-0.169		-0.214

		0.927		-0.383		-0.652

				NaN		NaN

		0.907		-0.191		-0.242

		0.19		-0.119		-0.322

				0		0

		0.872		-0.235		-0.321

		0.797		-0.207		-0.278

				NaN		NaN

		0.755		-0.23		-0.331

		0.911		-0.219		-0.289

		1		-0.975		-38.485

				NaN		NaN

				NaN		NaN

		0.815		-0.157		-0.195

				NaN		NaN

				NaN		NaN
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DFS LAND SENZA HER

		

						events/patients

						control		extended						Hazard ratio (95% CI)		P interaction

		Age (years)		<55		26/258		36/252		182				1.22 (0.73-2.05)		0.384

				55-64		75/365		61/354		177				0.80 (0.56-1.12)

				65-75		64/276		46/291		172				0.65 (0.44-0.96)

				>=76		18/49		13/46		167				0.80 (0.36-1.74)

		Tumor size		pT1		108/659		97/656		152				0.85 (0.64-1.11)		0.725

				pT2		56/234		47/229		147				0.77 (0.52-1.15)

				pT3-4		13/33		10/36		142				0.61 (0.23-1.59)

				pTx		6/22		2/22		137		148		0.55 (0.06-5.25)

		Nodal status		pN0		87/539		58/528		126				0.62 (0.44-0.87)		0.034

				pN+		87/381		96/389		121				1.08 (0.81-1.46)

				pNx		9/28		2/26		116				0.07 (0.00-1.62)

		Histological Grade		G1		21/145		20/154		104				0.79 (0.42-1.51)		0.952

				G2		104/524		97/545		99				0.84 (0.63-1.10)

				G3		45/206		32/188		94				0.83 (0.51-1.34)

				Gx		13/73		7/56		89				0.70 (0.24-2.02)

		Hormone receptor *		ER+ and PR+		149/789		129/795		76				0.80 (0.64-1.02)		0.662

				ER + or PR+		29/146		26/137		71				0.93 (0.54-1.58)

		Previous Tamoxifen		<=2.5 years		96/508		70/461		59				0.87 (0.64-1,19)		0.745

				>2.5 years		87/440		86/482		54				0.80 (0.59-1.08)

		Previous chemotherapy		NO		69/420		53/419		42				0.76 (0.53-1.09)		0.811

				YES		109/517		103/519		37				0.91 (0.69-1.20)

				Unknown		5/11		0/5		32				1.00 (0.03-39,5)

		All patients				183/948		156/943		14				0.81 (0.65-1.01)





DFS LAND SENZA HER

		1.221		-0.492		-0.824

		0.795		-0.232		-0.327

		0.649		-0.209		-0.308

		0.795		-0.431		-0.941

				NaN		NaN

		0.845		-0.204		-0.269

		0.772		-0.256		-0.381

		0.61		-0.377		-0.983

		0.549		-0.492		-4.705

				NaN		NaN

		0.618		-0.177		-0.248

		1.084		-0.278		-0.373

		0.066		-0.063		-1.558

				NaN		NaN

		0.792		-0.376		-0.715

		0.836		-0.203		-0.268

		0.827		-0.315		-0.509

		0.696		-0.456		-1.326

				NaN		NaN

		0.804		-0.169		-0.214

		0.927		-0.383		-0.652

				0		0

		0.872		-0.235		-0.321

		0.797		-0.207		-0.278

				NaN		NaN

		0.755		-0.23		-0.331

		0.911		-0.219		-0.289

		1		-0.975		-38.485

				NaN		NaN

				NaN		NaN

		0.808		-0.155		-0.1921

				NaN		NaN

				NaN		NaN
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1 2 3 4 5 6 7 8 9 10

Control 948 941 920 883 849 806 732 588 411 211 54
Extended 943 931 917 891 860 807 725 601 426 230 66

N. pts
N. pts

with event
8-y estimated

OS (%) 95% CI

Control 948 86 92 90-93
Extended 943 76 92 90-94

HR 0.86, 95% CI 0.63-1.18; p=0.357

O
ve

ra
ll

Su
rv

iv
al

(%
)

Overall Survival

Extended arm

Control arm

Time 0 is time when treatment diverged in the two arms (i.e. 2-3 yrs after randomization) 
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Landmark analysis N=1891ITT population N=2056

Extended arm

Control arm

N.pts
N.pts

with event
10-y estimated

OS (%) 95% CI
Control 1030 116 90 88-92
Extended 1026 96 91 89-93

HR 0.82, 95% CI 0.62-1.07; p=0.149 

1 2 3 4 5 6 7 8 9 10 11 12 13

Control 1030 1020 1004 988 966 927 886 853 788 665 523 335 107 7
Extenden 1026 1018 1004 986 966 942 913 861 807 693 545 339 111 6
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Control arm
2-3-year letrozole

(n=983)

Extended arm
5-year letrozole

(n=977)

Grade 1-2 Grade 3-4 Grade 1-2 Grade 3-4

Arthralgia 263 (27%) 22 (2%) 311 (32%) 29 (3%)
Myalgia 65 (7%) 7 (1%) 95 (10%) 9 (1%)
Hot flashes 119 (12%) 127 (13%)
Alopecia 31 (3%) 35 (4%)
Osteoporosis 47 (5%)a 81 (8%)b

Bone fractures 5 (<1%) 9 (1%)
Hypercholesterolemia 32 (3%) 22 (2%)
Hypertension 7 (1%) 19 (2%)
Cardiovascular event 1 (<1%) 6 (1%)

Selected side effects

Lucia Del Mastro, MD

a. 103 pts (10%) and b. 79 pts (8%) had baseline osteoporosis



Extended adjuvant AI studies 

NSABP B-
42
(1)

Tam 2-3 y AI 3-2 y

AI 5 years

32Lucia Del Mastro, MD

5-year letrozole

5-year placebo

IDEAL
(2)

Tam 2-3 y AI 3-2 y

Tam 5 y

AI 5 years

5-year letrozole

2.5-year letrozole

ABCSG-
16
(3)

Tam 2-3 y AI 3-2 y

Tam 4-6 y

AI 5 years

5-year anastrozole

2-year anastrozole

DATA
(4)

Tam 2-3 y 
6-year anastrozole

3-year anastrozole

HR DFS

0.81
(0.65-1.00)

0.79
(0.62-1.02)

0.85
(0.62-1.02)

1.007
(0.87-1.16)

0.92
(0.74-1.16)

1. Mamounas; Lancet Oncol. 2019; 20:88-99; 2. Blok; J Natl Cancer Inst 2018; 110:40-48; 3. Gnant; SABCS 2017; 4. Tjan-Heijnen ; Lancet Oncol 2017; 18:1502–11

GIM4 Tam 2-3 y 
5-year letrozole

2/3-year letrozole



Conclusions

• Extended adjuvant Letrozole, after 5-y sequential endocrine therapy, 
is associated with a 19% reduction in iDFS events (HR 0.81; 0.65-1.00; 
p=0.051)

• These findings are consistent with the results of previous studies and 
support the ASCO adjuvant endocrine therapy Expert Panel 
recommendation: tamoxifen for 2 to 3 years followed by AI for 7 to 8 
years is one of the strategies of extended treatment which could be 
considered in postmenopausal breast cancer patients at residual risk
of BC recurrence1

33Lucia Del Mastro, MD

1.Burstein, JCO 2019;37:423-38
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