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P. Neven
MBC UZ Leuven

Ovarian Function Suppression and Aromatase Inhibitor 
can replace Adjuvant Chemotherapy

in a 41yr young lady with cT2N0, 27mm, 
gr 2, invasive ductal carcinoma of the breast (Ki67 20%)

Debate:  Adjuvant chemotherapy
= Cytotoxic anti-cancer?

= Cytotoxic ovarian suppression?

Yes, I am in favor of the motion

The Motion :



Unmed Need in ER+ HER2 - EBC

Tailoring therapy by clinical & molecular assays
à omit adj chemotherapy

Tailoring extended adjuvant ET (pT1-2N1a)
Neoadjuvant therapy

Adherence intervention studies to improve outcome with existing drugs 
through adherence

ALLIANCE Breast Committee members ranking top clinical research priorities

2023: This is an important topic, indeed 



My disclosures
Financial: None

Bias: 1. MINDACT not in UZL:  + adj CT in clin low risk lum BrCa [iNPI < 3.5]
2. GEP-believer in some clin high risk pt, also <51 yrs; in-house GEP (MP)  

Bueno-de-Mesquita JM et al. Use of 70-gene signature to predict prognosis of patients with LN-neg breast cancer (RASTER). Lancet Oncol 2007; 8: 1079–87
P. Neven et al. Are gene signatures better than traditional clinical factors. Lancet Oncol 2008; 197-198
V. Van Belle et al. Qualitative assessment of the progesterone receptor and HER2 improves NPI. J Clin Oncol 2010 4129-34

RASTER: 427 LN-neg EBC, 
161 gr 2 + NPI < 3.5 (Clin Low Risk)
36% = MP-high 

NPI =  Nottingham Prognostic Index

< 3.5 
>3.4 

NPI = [0.2 x S] + N + G



41yrs, fit, overweight
• Screen detected mass right breast
• Clinical examination:

• Inspection: normal
• Palpation:cnot well defined mobile mass, 10h, cT1N0M0 

Stopped oral CC-pill when CNB ‘cancer’

WE + SLN : NST ductal adenoca
27mm; gr 2; mitotic score 1; Ki-20 %; 
ER 8/8, PR 8/8, HER2 1+ (neg)
àpT2cN0 (sn); free margins; no-LVI

MOC/COM: Local radiotherapy
Anti-E: OFS + AI 
(Bone agent)
IUD for contraception

SLN mappingNPI : 3,54 (intermediate risk)  
Luminal B-like (borderline Ki-67)

Short discussion
on 4m adj CT



Presentation outline :

ERA prior to GEP ß2019

ERA after GEPà2019
MINDACT & TAILORx

(The power of OFS + AI) 

Short discussion MOC/COM



Hormone (endocrine) therapy
= data only from the tamoxifen trials

Fill in: 41y, 27mm, LN-neg, grade 2, premenopausal, Ki-67 pos, 
unknown mode detection, 5 yr tam, 3rd gen CT

Based on RWD

MOC/COM UZ Leuven: 
‘borderline benefit of adj-CT’

To be discussed with patient but…

ß 2019: lum B-like and 2 or more bad prognostic factors : Discuss ‘adj CT-question’



Consider traditional clinical prognostic factors
ER & PR high
Screened breast cancer
Mitotic activity low
No LVI
Unifocal

Can we trust *Ki-67/ Cut-off? 
~ menstrual cycle; CC-stop

ß 2019

Horimoto et	al.	J	Clin	Path	2015	:Ki-67	:	Higher	expression	on	IHC	in	luteal	phase.
Haynes	P	et	al.	NPJ	Breast	Cancer	2019:	Menstrual	cycle	associated	changes	in	hormone-related	gene	expression	id	ER-pos	breast	cancer

CT-benefit PREDICT = 3.1 % ~ 
-Detection mode +/- 0.5%
-Ki-67 +/- 1%



Informed 
patient decision

Anatomic stage

Pathology
Biology with

GEP

Treatment 
benefit ↑

1st fundamental question to consider CT in Lum ER+ HER2 neg EBC: 
[prognostic] : Are there grade 2 pT2N0(sn) EBC with such a favorable 

outcome that benefit [predictive] of adj CT < side effects: Yes

Recent Data
Text/SOFT

A large cohort without adj CT; 12yr DDFS > 90% 

UZ Leuven database: 2000-2017 >5yr FU
[40-45y] ; grade 2 and pT2

199 no-adj chemotherapy:  3 metastatic events
43 adjuvant chemotherapy: 9 metastatic events

ß 2019

adj CT > side effects: Yes



or Odx based on TAILORx!

It is recommended but…

ERA after mature
MINDACT & TAILORx data

à 2019

Sometimes not needed also in clinical high risk



Relationship ODX risk and clinicopathological parameters  
123 premenopausal luminal breast cancer

A. Lashen et al. 11 Jan 2023 https://doi.org/10.1111/his.14863

The New Magee Equations estimating the Odx – RS
Slembrouck L. et al. Modern Pathology 2021

Tools to
predict GEP results

https://doi.org/10.1111/his.14863


Informed 
patient decision

Anatomic stage

Pathology
Biology with

GEP

Treatment 
benefit

↑

2nd fundamental question when testing/adding CT in Lum ER+ 
HER2 neg EBC: 41 yr gr 2 pT2N0(sn) EBC:  RS 16-25/MP low?

Clin High Risk: How clin meaningful are CT-data by GEP (RCT)?

↑

YES, UZL
GEP =

Addit Progn Tool
But Predictive?

From here onwards, the discussion might startà



FACT: To predict CT-benefit, traditional clinicopathologic 
methods remain powerful with any GEP

“premenopausal women remain an important subgroup for 
which recommendations based on GEP are ill-defined”

FACT: GEP is developed in postmenopausal women

“a higher genomic risk can be insufficient predictive for CT-benefit over the best ET in <51 yrs”
àAS IN OUR PATIENT

… in premenopausal women with ER+ HER- EBC : 3 FACTS

FACT: GEP results vary with menstrual cycle
“Further research on the reliability and interpretation of 

GEP in the premenopausal subgroup is necessary”

With this knowledge…
and recent confusing guidelines



Evidence why
better to discuss

OFS + AI rather than chemotherapy



41 yr; Gr 2; pT2N0(sn) ER+ HER2- = Clinical High Risk:
A critical interpretation of available

CT-benefit data <51yrs

MammaPrint Genetic Low Risk = Adj CT if Genomic Low Risk

Because…

Recommendation 1.9
If  <51 yrs and clin high risk, don’t use MammaPrint test to guide decisions 

for adj CT  (Type: evidence-based; Evidence quality: high; Strength of 
recommendation: strong).

Think Twice When Giving Adj-CT



<51yrs : MammaPrint is out if Clin High & MP Low… because
In MINDACT there was a 5% benefit from adding CT to ET if < 51 years

www.thelancet.com/oncology Vol 22 April 2021
BUT

Clin High
MP Low

So, Adj-CT



Guy, CT- cytotoxicity occurs in the 1st few 
years following its administration ….

not > 4 yrs
…

Evidence that Adj CT =  Indirect endocrine effect in ‘premenopausal women’

16% LHRH-ag

26% LHRH-ag

www.thelancet.com/oncology Vol 22 April 2021

Guy, in SOFT, it took 4 yrs to see benefit 
from adding OFS to tam

NEJM 379; 2 July 12, 2018

TAILORx (RS 11-25 ET/ET + CT) : 16% LHRHag
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The power of ‘OFS’: SOFT (high risk cohort)
12 yr med FU

D
is

ta
nt

 re
cu

rre
nc

e-
fre

e 
(%

)

Su
rv

iv
in

g 
(%

)

Years since randomization
0                                                         5 12

Years since randomization
0                                                         5 12

OS: Tam + OFS vs Tam:  absolute gain in OS 4.7% (0-5j)

0-5 years >5 years
Recur HR (95% CI) vs T Recur HR (95% CI) vs T

E+OFS: 65 0.77 (0.56-1.07) 34 0.81 (0.51-1.29)
T+OFS: 76 0.91 (0.67-1.24) 38 0.92 (0.59-1.44)

T: 81 . 39 .
At risk: 1628 pts 7131 pyfu 1257 pts 8005 pyfu

Distant 
Recur HR (95%CI) vs T

E+OFS 99 0.79 (0.60-1.03)
T+OFS 114 0.91 (0.71-1.18)

T 120 .

Death HR (95%CI) vs T
E+OFS 88 0.80 (0.61-1.07)
T+OFS 85 0.75 (0.57-1.00)

T 107 .

0-5 years >5 years
Deaths HR (95% CI) vs T Deaths HR (95% CI) vs T

E+OFS: 40 0.93 (0.61-1.43) 48 0.72 (0.50-1.05)
T+OFS: 26 0.60 (0.37-0.97) 59 0.86 (0.60-1.22)

T: 43 . 64 .
At risk: 1628 pts 7681 pyfu 1427 pts 9295 pyfu

5-yr:
87.6
85.2
84.2

12-yr:
79.6  (+4.5% vs T)
77.7  (+2.6% vs T)
75.1

12-yr: 
82.9 (+4.0% vs T)
83.6 (+4.7% vs T)
78.9

5-yr:
92.4
95.0
91.7

Overall SurvivalDistant Recurrence-free Interval

*In complete SOFT cohort of 3047 pts: + OFS OS HR is 0.78 (0.60 – 1.01); P-value is 0.06

Subgroep Analyse*



TAILORx: <51 yr & ODX RS 16 - 25:  ET vs ET + CT. 
Effect of Age and Menopausal Status on Chemotherapy Benefit

+ CT-benefit for distant recurrences most evident at 46-50 yrs = cytotoxic ovarian suppression effect

Estimated treatment HR (endocr vs. chemo endocr) and 95% CIs for rates of distant recurrence at 9 years  (a HR >1 
indicates  chemo-endocrine therapy is better). 

Follow-Up àMarch 2018;
reports NEJM 2018, 2019

More evidence for
Indirect endocrine effect 
of adj-chemotherapy



TAILORx
Effect of Age and Menopausal Status on Chemotherapy Benefit

+ CT-benefit for distant recurrences at 46-50 yrs but not if already in menopause

Menopause age of 45-59 yrs: spontaneous cessation of menses > 12 months before registration

Follow-Up àMarch 2018;
reports NEJM 2018, 2019



TAILORx data

RS 16-25: Adj CT-benefit?
How Clinical Meaningful?

Value of GEP in LN-neg Lum BrCa
“Premenop” “<51y”

Piccart M, Kalinsky K. et al. 
Ann Oncol 2022; 33: 668

Recommendation 1.1 & 1.3. 
If <51 yrs & Oncotype DX RS 16 to 25, the clinician may offer chemo- endocrine therapy 

(Type: evidence-based; Evidence quality: intermediate; Strength of recommendation: moderate).

J Clin Oncol 2022; 40:1816-1837



TAILORx: <51 yrs

ET CT-ET CT-ETET

Suppl. Table S6 ‘1st event’
TAILORx: <51 yrs

Number of
Distant à
Events

Clinical Meaningful? ~
Number of distant metastatic events

RS 16-25 <51 yrs

n = 53

Follow-Up àMarch 2018;
reports NEJM 2018, 2019

Subgroup of Subgroup Analysis…

n = 1415

n = 71n = 1415

TAILORx RS 16-25 <51 yrs



ET: 328*4.6/100 = 15
CT-ET: 343*4.8/100 = 16
ET: 107*11.9/100 = 12
CT-ET: 108*5.5/100 = 6
ET: 158*11.4/100= 18
CT-ET: 161*5.0/100= 8
ET: 75*26.4/100= 20
CT-ET: 82*11.4/100= 9
Total distant events = 104

Effect of Clinical Risk on Prediction of Chemotherapy Benefit.

So, in TAILORx what are the absolute number for CT-benefit, preventing metastatic events if high clinical risk? 

It is confusing!
Follow-Up àMarch 2018;
reports NEJM 2018, 2019

Subgroup of Subgroup of Subgroup Analysis…

n = 104
Estimated probability?



“Luminal breast cancer in younger women
is biologically different and 

more sensitive to adj chemotherapy” 
Liège

Guy, if you don’t believe in GEP <51 yrs
…and you give adj CT in any clinical high risk Lum BrCa pt



Azim HA Jr et al. Clin Cancer Res 2012; 18: 1341-51 

I propose you read this article on the biology of breast cancer 
arising in young women using gene expression profiling
it is especially < 41yrs that Lum BrCa are more aggressive



To conclude my part in favor of motion: 
In 2023, some women <51yr have too little benefit from

adj-CT if gr 2, pT2N0 Lum-EBC

We hope the audience
does agree…

Kevin
Many Thanks

Uncertainties will need to be communicated to patients as part of informed shared decision making



“Agreement for genomic risk 
classification between tools is 

…as bad as agreement for tumor 
grade…”

On argument might be 
inconsistencies between assays

Lum A versus Lum B 

DOI 10.3310/hta20100
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Ovarian Function Suppression and aromatase 
inhibitor can replace adjuvant chemotherapy…

NOT IN FAVOUR

Guy Jerusalem, MD, PhD



Conflicts of interest

• I’m a Medical Oncologist and I have been asked to defend the role of 
chemotherapy.

• I don’t like to see women suffering from severe side effects that can
be easily stopped by the interruption of the treatment.

• My aim is to offer the highest chance of cure to my patients.



Chemotherapy-induced ovarian suppression



The debate should be focused!

• The question is NOT the role of castration or chemotherapy in any but 
in this specific case!

• ER positive breast cancers: a spectrum of disease



DEFINITION OF HIGH RISK ER+/HER2- EARLY 
BREAST CANCER
• Standard clinical pathologic features: age, tumor size, nodal status, ER 

expression, LV invasion, Tumor grade, KI67
41y old lady with a pT2(2.7cm)N0, grade II, invasive ductal carcinoma   
of the breast (KI67 20%)

• Gene expression signatures: 21-gene RS>25 (Oncotype); 70-gene 
high-risk (Mammaprint); Molecular intrinsic subtype (luminal B, 
HER2-enriched and basal-like)

• Adaptive phenotypic response to ET (PEPI score, CPS+EG score)



20-YEAR RISK OF BREAST CANCER RECURRENCE 
AFTER STOPPING ENDOCRINE THERAPY

Pan H et al. NEJM 2017 



Surrogate definitions of intrinsic subtypes of breast
cancer

A Goldhirsch et al, Ann Oncol, 2013 



WHAT IS THE RECOMMENDED TREATMENT    
FOR LUMINAL EARLY BREAST CANCER?

E de Azambuja, Brussels, June 2022,   Adapted from Cardoso F et al., ESMO Clinical Practice Guidelines for Early Breast Cancer



OFS + TAM vs OFS + AI in Premenopausal Patients

EBCTCG, Lancet Oncol 2022



Ovarian function suppression: Symptoms

K Ribi SABCS 2004



Ovarian function suppression: Side effects

M Gnant Ann Oncol 2016, M Gnant ESMO BC, 2020



Endocrine therapy adherence

P Saha JCO 2017, A Partridge JCO 2003 



Early discontinuation and non-adherence:
Increased mortality

D Hershman Breast Cancer Res Treat 2011 



Endocrine resistance: A major issue

Jeselsohn R ESMO BC 2020 



Preplanned monarchE OS interim analysis     
(including 4-year efficacy outcomes)

Johnston S , SABCS 2022, GS 1-09



Preplanned monarchE OS interim analysis     
(including 4-year efficacy outcomes)

Johnston S , SABCS 2022, GS 1-09



Does chemotherapy improves outcome?

EBCTCG. Lancet 2005



Chemotherapy benefits by age and ER

EBCTCG. Lancet 2012



Dose dense chemotherapy benefits by age and 
ER

EBCTCG. Lancet 2019



Does chemotherapy improves outcome?

EBCTCG. Lancet 2012



What is the expected benefit in our patient?

https://breast.predict.nhs.uk/tool, assessed JAN 6 2023

https://breast.predict.nhs.uk/tool


The opinion of the patient



BR009: Trial Design

G Fleming. ASCO 2022



Take home messages

• Medicine is most frequently not black or white: chemotherapy or not, 
OFS or not, very high or very low risk…

• Treatment individualisation integrating tumor related and patient 
related factors.

• I recommand chemotherapy but not OFS for this particular patient.
• All the benefit doesn’t come from chemotherapy-induced OFS but 

probably some patients benefit more from the endocrine therapy
effect and others more from the cytotoxic effect.



Thank you very much for your attention!


