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Use of Gene Expression Profile 
in a 42-year old patient with

stage II luminal BC: In favour!
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Introduction

Criteria Belgium: EBC, pN0-pN1, Her2-
ER+; ≥5cm; ≥ 45 yr; clin high risk.



Oncotype DX® test development: Demonstrating the prognostic 
and predictive value in HR+, HER2- early breast cancer1–6

NSABP B-141
N=668

TransATAC2

N=306

NSABP B-203
N=651

TAILORx5
N=10 273

NCT00310180

SWOG88144
N=367

RxPONDER6

N=5018
NCT01272037

N0 N1/N+

Clinical validation for 
chemotherapy benefit prediction
(retrospective analysis)

Clinical utility
(prospective, randomized studies)

Clinical validation for prognosis
(retrospective analysis)

HER2, human epidermal growth factor receptor 2; HR, hormone receptor; NSABP, National Surgical Adjuvant Breast and Bowel Project.
1. Paik S, et al. N Engl J Med 2004; 351:2817-2826; 2. Dowsett M, et al. J Clin Oncol. 2010;28:1829-34; 3. Paik, S. et al. J. Clin. Oncol. 2006;24:3726–3734; 4. Albain K, et al. Lancet Oncol. 2010;11:55–65; 5. Sparano J, et al. N Engl J 
Med. 2018;379:111-121; 6. Kalinsky K, et al. N Engl J Med 2021;385:2336-2347. 4





1. Predicting Prognosis
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N0 TAILORx

In patients with RS® results 11–25, endocrine therapy was non-
inferior to chemoendocrine therapy for IDFS

CET, chemoendocrine therapy; CI, confidence interval; ET, endocrine therapy; HR, hazard ratio; IDFS, invasive disease-free survival.
Sparano J, et al. N Engl J Med. 2018;379:111–121.
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Prognosis: Stage (N) also important!

TransATAC: Oncotype DX

Dowsett et al, JCO 2010





2. Indirect prediction of 
(chemo)therapy benefit



Study Design
Patients

Objective Primary Endpoint

N0 TAILORx

TAILORx: Study design

• Invasive early breast cancer

• N0

• HR+, HER2-

• 18–75 years old

• Tumor size 1.1–5.0 cm (or 
0.5–1.0 cm and 
intermediate-high grade)

*554 patients were excluded due to ineligibility, did not have follow-up information, or did not have trial-period information; patients have been accrued between April 2006 and October 2010.
CET, chemoendocrine therapy; ET, endocrine therapy; HR, hormone receptor; HER2, human epidermal growth factor receptor 2; IDFS, invasive disease-free survival; RS®, Recurrence Score®
Sparano J, et al. N Engl J Med. 2018;379:111–121.

• IDFS at 9 years

• Non-inferiority design for RS® results 11–25 randomized to 
ET alone versus CET

• Determine whether chemotherapy is beneficial for women 
with a mid-range RS® result of 11–25

• Prospectively confirm that a low RS® result of 0–10 is 
associated with a low rate of distant recurrence when 
patients are treated with endocrine therapy alone

N=10 273*

Low
RS® result 0–10

Intermediate
RS® result 11–25

High
RS® result 26–100

Arm A: ET
n=1619 

Arm B: ET
n=3399

CET
n=3312

CET
n=1389



N0 TAILORx

Most classical clinical parameters do not predict chemotherapy 
benefit for patients with RS® results 11–25

*Low clinical risk defined by low grade and tumor size ≤3 cm, intermediate grade and tumor size ≤2 cm, and high grade and tumor size ≤1 cm; high clinical risk defined as all other cases with known values for grade and tumor size.
CET, chemoendocrine therapy; CI, confidence interval; ET, endocrine therapy; HR, hazard ratio; RS®, Recurrence Score®.  
Sparano J, et al. N Engl J Med. 2018;379:111–121. 13

ET vs CET
Group n HR       95% CI
RS® result 11–25 6711 1.08    (0.94–1.24)
Clinical risk
Low* 4799 1.08    (0.91–1.29)
High 1697 1.05    (0.82–1.35)
Tumor size
≤2 cm 5122 1.08    (0.92–1.28)
>2 cm 1587 1.06    (0.82–1.37)
Grade
Low 1893 1.09    (0.82–1.46)
Intermediate 3721 1.02    (0.85–1.23)
High 884 1.32    (0.92–1.90)
Age
≤50 years 2216 1.51    (1.17–1.96)
51–65 years 3545 0.89    (0.73–1.09)
>65 years 950 1.12    (0.81–1.53)

0.5 1.0 1.5 2.0

No statistically significant 
chemotherapy treatment interactions 
were found in any of these subgroups

Younger patients (aged ≤50 years) with 
an RS® result of 11–25 may derive some 
benefit from chemotherapy

Favors CET



N0 TAILORx

Chemoendocrine therapy benefit for patients with RS® results 
16–25 was limited to premenopausal women aged between 41 and 
50 years
Chemoendocrine therapy benefit by age and menopausal status in patients with RS® results 16–25 

(N=4338)1

CET, chemoendocrine therapy; CI, confidence interval; DRFI, distant recurrence-free interval; ET, endocrine therapy; HR, hazard ratio; IDFS, invasive disease-free survival; RS®, Recurrence Score®. 
Sparano J, et al. N Engl J Med. 2019;380:2395–2405
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Age, years Patients, n IDFS events, n DRFI events, n

<40 203 35 12

41–45 441 51 21

46–50 premenopausal 630 69 33

46–50 
postmenopausal

141 15 5

51–55 premenopausal 287 34 13

51–55 postmenopausal 472 54 19

56–60 826 94 28

61–65 710 109 32

>65 628 117 31

.

0.50 1 2 40.25

IDFS
HR (95% CI)
ET vs CET

DRFI
HR (95% CI)
ET vs CET

Favors CETFavors CET

0.50 1 2 40.250.125



N0 TAILORx

Patients aged ≤50 years had a greater benefit from 
chemoendocrine therapy as their RS® result increased, 
although this was not significant (exploratory analysis)
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CET, chemoendocrine therapy; ET, endocrine therapy; RS®, Recurrence Score®. 
Sparano J, et al. N Engl J Med. 2018;379:111–121.



N0 TAILORx

0.125 0.5 1 2 40.25

Age ≤40 203/ 41/ 14

Age 41–45 441/ 71/ 28

Age 46–50, Pre-Meno 630/ 95/ 40

Age 46–50, Post-
Meno 141/ 24/ 10

Age 51–55, Pre-Meno 287/ 45/ 17

Age 51–55, Post-Meno 472/ 83/ 32

Age 56–60 826/ 159/ 53

Age 61–65 710/ 166/ 51

Age >65 628/ 187/ 43

Effect of age and Recurrence Score® result on chemotherapy 
benefit

16

Group n/# DFS/# 
DR DFS hazard ratio DR hazard ratio

0.25 0.5 1 2 4

Chemo better Chemo better

CET, Chemo-endocrine therapy; ET, Endocrine therapy; DR, distant relapse; DRFI, distant relapse-free survival; RS®, Recurrence Score® result. 
Sparano JA, et al. Clin Cancer Res. 2023;83:GS1-05 (Presented SABCS 2022).



N0 TAILORx

Effect of age, Recurrence Score® result and clinical risk on 
chemotherapy benefit

17

Estimated absolute chemotherapy  
benefit not stratified by clinical risk Clinical risk No. Estimated absolute chemotherapy  

benefit stratified by clinical risk

RS® 16–20
(N=886) ∆ +0.6%

(+SE 2.1%)

Low 671
(76%)

∆ -0.5% 
(+SE 2.2%)

High 215
(24%)

∆ +3.1% 
(+SE 5.4%)

RS® 21–25
(N=476)

∆ +7.8%
(+SE 3.4%)

Low 319
(67%)

∆ +5.9%
(+SE 3.4%)

High 157
(33%)

∆ +11.7% 
(+SE 7.2%)

12-Year DRFI rates in age < 50 years and RS® 16–25

DRFI, distant relapse-free survival; RS®, Recurrence Score® result; SE, standard error.
Sparano JA, et al. Clin Cancer Res. 2023;83:GS1-05 (Presented SABCS 2022)
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3. Even more information





Conclusion
GEP test, provides extra useful prognostic information independently of age

Pre-menopausal pts with pN0:

◦ Genomic low risk (RS 0-15)/MP ultra low: No chemo

◦ Genomic intermediate risk (RS16-25)/MP low: Chemo vs LHRH+AI

◦ Genomic high-risk (RS26-..)/MP high: Chemoendocrino therapy

Conclusion: It helps in providing more personalised care!





Michail Ignatiadis MD, PhD
Institut Bordet & Université Libre de Bruxelles (U.L.B.)

Hôpital Universitaire de Bruxelles (HUB)

Breast Cancer Debate of the 
year

Friday 26th January 2024



Debate is over!



Is there any subgroup that we
should use GEP in a 42-year old
stage II luminal BC ? 



No GEP if
T0N1, T1N1, T2N1!



RxPONDER
RS ≤ 25

Node positive (1-3 N+) 
N=5083

MINDACT
MammaPrint low

48% 1-3 N+ ; 50% T >2 
cm

N=1550 

MINDACT
N=6,693

c-Low/g-
Low

N=2,745 
(41.0%)

c-Low/g-
High

N=592 
(8.8%)

c-High/g-
Low

N=1,550 
(23.2%)

c-High/g-
High

N=1,806 
(27.0%)

NO 
CHEMOTHERAPY CHEMOTHERAPY

R1

Discordance Rate=32%

Is there any benefit from chemotherapy in clinically high 
risk breast cancer patients with “genomic low” tumors? 

Kalinsky et al., N Engl J Med 2021 Piccart et al., Lancet Oncol 2021



Kalinsky et al., N Engl J Med 2021

RxPONDER

Piccart et al., Lancet Oncol 2021

MINDACT

No benefit of chemotherapy for 
postmenopausal pts 



Kalinsky et al., N Engl J Med 2021 Piccart et al., Lancet Oncol 
2021

RxPONDER
12.7% received OFS MINDACT

Benefit of chemotherapy for 
premenopausal patients



Kalinsky K et al NEJM 2021

Benefit of chemotherapy for premenopausal 
patients (RxPONDER) 



No GEP if T3N0

Only 1,2% of 6693 patients in the 
MINDACT trial1

Only 0,002% of the 9719 of the TailorX
trial2

1Cardoso F et al NEJM 2016, 2Sparano J et al NEJM 2018



What about T2N0?

If you trust your pathology no GEP 
for T2N0 grade 3 & for T2N0 grade 1 



Excellent outcome for a 42 year old
women with T2N0 grade 1 tumor
without chemo

https://rconnect.dfci.harvard.edu/CompositeRiskSTEPP/



What about T2N0, histological grade 2?

Validation in BIG 1-98
in ER+/HER2-, HG 2, 

N0

Ignatiadis M et al., JAMA Oncol, 
2016



Why is there a benefit in 
pre but not in post-
menopausal patients 
only?
Direct effect of chemo?
Ovarian suppression?



Numerically improved IDFS in premenopausal pts 
no longer having regular menstrual periods in both Tx arms 

Endocrine Tx alone (N=676) Chemo then Endocrine Tx (N=677)





Conclusions

For the majority of premenopausal women <45 years of age with stage II 
luminal breast cancer, no GEP is needed

One can consider GEP in the subgroup of premenopausal women with pT2N0, 
HG2 tumors

The value of chemotherapy in premenopausal women with ClinHigh GenLow
tumors treated with OFS+AI is currently under investigation


