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Background

- At the time of GIM2 study design (2003) but still nowadays the role of 5-fluorouracil in addition
to EC/AC, was controversial. Both AC or EC and FAC or FEC used in sequential combination with
taxanes are considered acceptable regimens by ASCO guidelines!, whilst ESMO guidelines
indicate that 5-fluorouracil can be dropped from anthracycline-based regimens?

- Despite dose-dense chemotherapy reduces both recurrence and breast cancer mortality in high-
risk early breast cancer patients, some international guidelines yet do not consider it as the
optimal chemotherapy schedule to be proposed to the majority of high risk patients 2.

- GIM2 study at a median FU of 7.0 years showed that, in node-positive patients, addition of 5-
fluorouracil to a sequential EC-P regimen does not improve efficacy, whilst 2-weekly dose-dense
chemotherapy significantly improves both DFS and OS compared to 3-weekly schedule?

- Here we report the long-term results of the GIM2 study at a median follow up of 15.2 years

1. Denduluri N.. J Clin Oncol 34; 2016; 2. Cardoso F. Annals of Oncology 30: 1194-1220, 2019; 3. Del Mastro L. Lancet 2015; 385: 186372
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Study design: FACTORIAL

ARM A ARM C
EC x 4 cycles ->Tx 4 EC x 4 cycles -> T x 4 cycles
g3 wks g2 wks
+ Pegfilgrastim
ARM B ARM D

FEC x 4 cycles -> T x 4 cycles
g3 wks

FEC x 4 cycles -> T x cycles 4
g2 wks

+ Pegfilgrastim

g3 wks vs g2 wks

EC- Epirubicin 90 mg/m? IV bolus, Cyclophosphamide 600 mg/m? IV bolus, every 2 or 3 weeks
T - Paclitaxel 175 mg/m? IV 3-hour infusion, every 2 or 3 weeks
FEC - Fluorouracil 600 mg/m? IV bolus, Epirubicin 90 mg/m? IV bolus, Cyclophosphamide 600 mg/m? IV bolus, every 2 or 3

weeks.

EC
VS
FEC

N+ early breast cancer patients = 2091

HR+ or HR- tumors
HER2+ or HER2 - tumors

Primary end point: DFS

Secondary end points: OS and safety



Study hypotheses and sample size

- We assumed that the minimum therapeutic effect worth detecting in this study, in view of
the increased toxicity associated with the experimental treatments, was a 20% relative
reduction in DFS (hazard ratio[HR]=0-80), corresponding to a 4.4% absolute increase in 5-year
DFS. To detect with an 80% power and a significance 5% (two-sided), a 20% relative reduction
in the risk of relapse in either comparison (EC-P vs FEC-P and dose-dense vs standard interval
chemotherapy), 635 DFS events had to be observed. We estimated that to observe 635 events,
2000 patients had to be enrolled with an average follow-up of 5.5-6 years.

- The two primary comparisons were between FEC-P and EC-P, and between dose-dense and
standard-interval chemotherapy. All statistical analyses were done on an intention-to-treat basis.

- The presence of an interaction between the two study factors (FEC-P vs EC-P) and dosing every
2 weeks vs every 3 weeks) was assessed by fitting two multivariate Cox models to the data, one
for DFS and the other for OS



Patient characteristics

g3 EC->P g3 FEC->P g2 EC->P g2 FEC->P
N=545 (%) N=544 (%) N=502 (%) N=500 (%)
Median age at randomization 51 (43-60) 53 (45-61) 53 (44-59) 51 (44-59)
(IQR, years)
Nodal status
N1 327 (60.0) 319 (58.6) 319 (63.6) 284 (56.8)
N2 135 (24.8) 136 (25.0) 116 (23.1) 135 (27.0)
N3 83(15.2) 89 (16.4) 67 (13.4) 81 (16.2)
Tumor grade
Gl 30 (5.5) 21(3.9) 35(7.0) 30 (6.0)
G2 236 (43.3) 238 (43.8) 225 (44.8) 240 (48.0)
G3 270 (49.5) 266 (48.9) 229 (45.6) 214 (42.8)
Unknown 9(1.7) 19 (3.5) 13 (2.6) 16 (3.2)
HER2 status
Negative 344 (63.1) 332(61.0) 318 (63.4) 299 (59.8)
Positive 123 (22.6) 131 (24.1) 105 (20.9) 121 (24.2)
Unknown 78 (14.3) 81 (14.9) 79 (15.7) 80 (16.0)
Hormone receptor status
Negative 103 (18.9) 88 (16.2) 83 (16.5) 85 (17.0)
Positive 420 (77.1) 442 (81.3) 407 (81.1) 401 (80.2)
Unknown 22 (4.0 14 (2.6) 12 (2.4) 14 (2.8)
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Median follow up: 7.0 years
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340 (62.4)

205 (37.6)

Locoregional alone relapse LN E%:))

Distant relapse

116 (21.3)
Concurrent locoregional 5(0.9)

and distant relapse

Unknown site of relapse 3 (0.6)

Second Primary breast 12 (2.2)

cancer

Second primary, non-breast
cancer

21 (3.9)

Death without relapse 22 (4.0)

126 (23.1)

g3 EC->P g3 FEC->P
N=545 (%) N=544 (%)

Median follow up 15.2 years

q2 EC->P
N=502 (%)
306 (56.3) 333 (66.3)
238 (43.8) 169 (33.7)
25 (4.6) 21 (4.2)
139 (25.6) 91 (18.1)
7 (1.3) 5 (1.0)
0 (0.0) 3 (0.6)
27 (5.0) 12 (2.4)
15 (2.8) 15 (3.0)
25 (4.6) 22 (4.4)
150 (27.6) 97 (19.3)

g2 FEC->P
N=500 (%)

326 (65.2)
174 (34.8)
15 (3.0)

93 (18.6)
6 (1.2)

0 (0.0)
14 (2.8)

27 (5.4)

19 (3.8)

100 (20.0)



QM Second primary non-breast cancer
14 (17.9)
11 (14.1)
8(10.2)
6(7.7)
5 (6.4)
4(5.1)
4(5.1)
4 (5.1)
4(5.1)
3(3.8)
2(2.6)
2(2.6)
3(3.8)
1(1.3)
1(1.3)
1(13)
1(1.3)
1(1.3)
1(1.3)
1(1.3)
1(1.3)
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Disease-free survival (%)
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Overall survival (%)
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Disease-free survival (%)

GIM
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Conclusions

- At a median follow up of 15.2 years GIM2 study

- Confirms that in women with node-positive early breast cancer the addition of 5-
fluorouracil to EC-P regimen does not improve DFS and OS
- Confirms the huge, long-lasting benefit of dose-dense chemotherapy as compared to

standard interval chemotherapy, with a 15-year absolute benefit of 9% in terms of DFS
and 7% in terms of OS

The benefit of dose-dense chemotherapy was observed in both HR+ (15-year absolute
benefit of 7% in terms of DFS and 5% in terms of OS) and HR- tumors (15-year absolute
benefit of 13% interms of both DFS and OS)

Dose-dense chemotherapy should be considered the optimal regimen to propose to N+

breast cancer patients candidates for adjuvant chemotherapy, irrespective of the hormone
receptor status of the disease



Fluorouracil and dose-dense adjuvant chemotherapy in X ()
patients with early-stage breast cancer (GIM2): end-of-study
results from a randomised, phase 3 trial
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(!) Fluorouracil and dose-dense adjuvant chemotherapy in
- breast cancer: lessons learned from the 20-year-old GIM2 trial

Despite these limitations, the 15 years of follow-up Stefania Morganti, *Sara M Tolaney

reported provides a rare opportunity to leam about long- sara_tolaney@dfci.harvard.edu

term toxicity from chemotherapy. No further severe

adverse events were observed, although cardiotoxicity

data were not collected. 78 (4%) patients developed a

secondary, non-breast malignancy, mostly colon and lung

cancers, with only four cases of leukaemia. Comparing

standard and dose-dense chemotherapy, there were

no differences in terms of second primary cancers,

death without recurrence, or chemotherapy-induced worw thelaneet comfomcology Vil 23 December 2022

amenorrhea.
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