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The look on my face when I got the title for my 
debate

Antracyclines, really? 



HISTORY OF SOC CHEMOTHERAPY

Vuger AT et al, The breast 2022



HISTORY: BIOMARKER FOR 
ANTYRACYCLINES?

Best known attempts were studies of anthracyclines in patients with HER2 overexpression, 
amplification and possible deletion of the TOP2A gene, and chromosome 17 centromeric 
duplication
à results were not conclusive

X



2023: ANTRACYCLINE-TAXANE SOC

̶ Antracyclines and taxane based chemotherapy for early-stage 
breast cancer reduces the risk of breast cancer mortality by 
about one third, when compared to no chemotherapy

̶ Concerns about toxicity:
- antracyclines: cardiovascular, leukemia
- taxanes: neuropathy

̶ Increasing use of non antracycline based chemotherapy

EBCTCG, SABCS 2021 



WHAT IS THE EVIDENCE OF USING NON 
ANTRACYCLINE BASED CHEMOTHERAPY AS A 
NEW SOC?

-> Heterogeneity in trial design, dosing, number of cycles, …
-> Regimens used as controls are not up to date

Multiple trials



Can we spare antracyclines in EBC?

Vuger AT et al, The Breast 2022



ABC 
TRIALS



ABC TRIALS
̶ 4242 patients from 3 trials: USOR 06-090, NSABP B-46-I/USOR 07132, and 

NSABP B-49 
̶ Non-inferiority trial
̶ 70% HR+
̶ 35-46% pN0

Blum J et al, JCO 2017

6x TC 6TAC
6TAC/AC3wPacl12
w/ddAC+Pacl3W



ABC TRIALS ITT IDFS

The observed HR for IDFS 
on basis of the ITT 
analysis was 1.23, which 
exceeded the 1.18 non-
inferiority threshold

Blum J et al, JCO 2017



ABC TRIALS: LUMINAL HR+

Blum J et al, JCO 2017



ABC TRIALS TOXICITY

Blum J et al, JCO 2017



ABC TRIALS CONCLUSION

̶ The TaxAC regimens improved IDFS in patients with high-risk HER 2–
negative breast cancer compared with the TC6 regimen. 

̶ Exploratory analysis suggests benefit in patients with HR+ tumors with 
positive axillary nodes (high risk luminal)

Blum J et al, JCO 2017



PLANB AND 
SUCCESS C



PLANB AND SUCCESS C  POOLED ANALYSIS

̶ 5924 Patients recruited between 2008-2011
̶ 78% HR
̶ pN0 48%

De Gregorio A et al, British Journal of Cancer 2022

FEC-Doc



PLANB AND SUCCESS C  POOLED ANALYSIS

De Gregorio A et al, British Journal of Cancer 2022



PLANB AND SUCCESS C  POOLED ANALYSIS: LOBULAR 
CARCINOMAS

pN2/pN3 lobular tumours pN0/pN1 lobular tumours 

De Gregorio A et al, British Journal of Cancer 2022



PLANB AND SUCCESS C  POOLED ANALYSIS

De Gregorio A et al, British Journal of Cancer 2022



PLANB AND SUCCESS C  POOLED ANALYSIS:

For most patients with HER2-negative EBC, AC-T is not associated with a 
survival benefit compared to 6xTC. However, patients with pN2/pN3 and 
lobular tumours seem to benefit from anthracycline-containing 
chemotherapy. 

No dose dense chemotherapy

De Gregorio A et al, British Journal of Cancer 2022



META-ANALYSIS



EBCTCG
2021



SABCS 2021: TAXANE WITH ANTRACYCLINE 
VERSUS TAXANE WITHOUT ANTRACYLINE

A patient level meta-analysis

Randomised trials that started before 2012  
All trials included at least 6 cycles of chemotherapy 

Braybrooke J, EBCTCG SABCS 2021



EBCTCG TRIAL COMPARISONS

Braybrooke J, EBCTCG SABCS 2021



COMBINED ANALYSIS OF ALL 16 TRIALS (A-D)

Braybrooke J, EBCTCG SABCS 2021



TRIAL COMPARISONS A-D

Braybrooke J, EBCTCG SABCS 2021



COMPARISON A VS B

Braybrooke J, EBCTCG SABCS 2021



TOXICITY AND QOL

Braybrooke J, EBCTCG SABCS 2021



CONCLUSION EBCTCG 2021

• All trials: 15% proportional reduction and 2.5 % absolute reduction at 10 
years in the risk of invasive recurrence for antracyclines + taxane vs 
taxane chemotherapy

• Proportional reduction in recurrence dit not differ by ER status or nodal 
status

These are trials started before 2012, no dose dense chemotherapy

Braybrooke J, EBCTCG SABCS 2021



DO WE NEED DOSE DENSE CHEMOTHERAPY? YES

Del Mastro ESMO 2022



DO WE NEED DOSE DENSE 
CHEMOTHERAPY? YES

Del Mastro ESMO 2022



DO WE NEED DOSE DENSE 
CHEMOTHERAPY? YES

EBCTCG 2019



CONCLUSIONS



CONCLUSION (1) EFFICACY

̶ No trial has unequivocally demonstrated superiority of a non- anthracycline regimen 
in any breast cancer subtype 

̶ The recent data from the EBCTCG meta-analysis show that regimens with 
anthracyclines and taxanes are superior to regimens with taxanes alone, in terms of 
recurrence and mortality. Proportional reduction in recurrence did not differ by ER or 
nodal status

̶ For high risk luminal disease: best results obtained with an antracycline/taxane 
regimen



CONCLUSION (2) TOXICITY

̶ Sequential use of anthracycline and taxane allows a lower total dose of 
anthracyclines. 

̶ Upfront patient selection, cardiac monitoring and preventive measures protect 
against chemotherapy–related LVEF decline and heart remodeling. 

̶ Moreover, the last EBCTCG meta-analysis showed no significant difference in 
death without recurrence and no difference in deaths from cardiovascular disease 
or leukemia was observed



CONCLUSION (3) A CHANGED REALITY

̶ Furthermore, data discussed tonight are derived from trials treating patients 
BEFORE the era of GEP and dose dense chemotherapy schemes

̶ Anno 2023: we have better selection of high risk patients, GEP reduces 
overtreatment, so high risk patients are better selected (luminal pN0 are rarely 
treated with chemotherapy)

̶ “Antracyline yes or no” is an obsolete question. Focus on new agents which are 
emerging in (neo)adjuvant setting





My advice: Antracylines-Taxanes SOC
I would only consider de-escalating anthracyclines  
in selected cases



ANTRACYCLINES STILL NEEDED IN LUMINAL EARLY 
DISEASE? 
YES
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Hans Wildiers
Medical Oncologist

Multidisciplinary Breast Centre
Leuven

Anthracyclines still needed in luminal early 
disease? 

NOT IN FAVOUR!



Anthracyclines improve outcome

Lancet 2011 EBCTCG

Breast cancer mortality ↓

Anthracycline vs
no chemo

Anthracycline vs
no chemo in ER+

Anthracycline+Taxane
vs Anthracycline



Anthracyclines are potentially toxic

Acute side effects
- Anemia
- Trombocytopenia
- Nausea and vomiting
- Mucositis 
- Alopecia
- …

Long term side effects
- Heart failure: 0,5 – 1% (RR 1,5-2x), 10% LVEF decline

- Myelodysplasie / leukemia: 0,5% (RR 3-5x)

The oncologist 2018 Shah ; BCRT Shah 2018 



4 x TC adjuvant (docetaxel cyclophosphamide) US Oncol 9735

Studie Studie
armen

N Outcome Toxicity

ER+ 70%
N0 49%
≥65y 16% 
FUP 7y

4TC

4AC

506

510

DFS 81%*        OS 87%*

DFS 75%          OS 82%
No influence of age and ER status

more febrile neutropenia (8% vs 
4%)

more gr III-IV anemia (5 vs <1%) 
and asthenia (9 vs 4%)

JCO 2009 Jones ; JCO 2014 Shulman ; CROH 2011 Freyer ;  Oncotarget 2016 Brouwers

• Subsequent elderly specific trials with TC:
– 110 women ≥70y EBC TC ± G-CSF (49%) (retrospective) 

• 5% febrile neutropeniea, alle other gr II-IV toxicities ≤5% 
• 91% could receive 4 cycles

– 57 women ≥70y EBC with TC + G-CSF (prospective)
• 13% febrile neutropenia, all other gr III toxicities ≤2%
• 93% could receive 4 cycles. Clinical frailty and QoL ↓ but recovered

⇒ 4 x TC is an interesting and accepted ‘elderly’ 
chemoregimen.

DFS = Disease Free Survival ; OS = Overall Survival ; 
EBC = early breast cancer



ABC trials Hellenic Oncology 
Research Group 

DBCG Plan B

Regimens 6xTC vs 
6xTaxAC

6xTC vs 
4xddFEC -> 4xddDoc

6xTC vs 
3xEC -> 3xDoc

6xTC vs 
4xEC  -> 4xDoc

Study
characteristic
s

N=4156

59% N pos
69% ER+

N=650

100% N pos
89% ER+

N=2102 (TOP2A 
normaal)
53% N pos
71% ER+

N=2449 (genomic
intermediate or high risk)
41% N pos, RS>25 
26%
82% ER+

Primary 
endpoint

4y-IDFS 
88,2% vs 90,7% (p 0,04)

3y-DFS 
91,1% vs 89.5% (ns)

5y-DFS 
88,3% vs 87,9% (ns)

5y-DFS
89.6% vs 89,8% (ns)

Subgroup
analysis

Anthracycline benefit 
mainly in ER neg/N pos

No difference Grade 3 tumors 
more benefit from
TC

No impact of age, pN, 
ER status, LumA/B
TC 5 R/deaths, EC 1

OS data 4y-OS 
94,7% vs 95% (ns)

No difference No difference 5y-OS
94.7% vs 94.5% (ns)

J Clin Oncol 2017 
Blum et al

Ann Oncol 2016
Mavroudis et al

JCO 2017
Ejlertsen et al 

JCO 2021 
Nitz et al

6 x TC adjuvant (docetaxel cyclophosphamide): studies in HER2-
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6 x TC adjuvant: PLAN B safety
Grade 3-5 side effects



6 x TC adjuvant: PLAN B safety
Grade 3-5 side effects



BCRT 2018 Caparica et al

6 x TC adjuvant (docetaxel cyclophosphamide): meta-analysis

Population Hazard Ratio 
TC versus A+T

DFS whole population 1,08 (0,96 – 1,20)

OS whole population 1,05 (0,90 – 1,22)

DFS ER positive 1,05 (0,86 – 1,27)

DFS ER negative 1,12 (0,93 – 1,34)

DFS pN1 1,06 (0,65 – 1,73)

DFS pN2 1,25 (0,82 – 1,90)

DFS premenopausal 0,78 (0,56 – 1,09)

DFS postmenopausal 1,16 (0,83 – 1,61)

2018 ; N = 12741



Toxicity of 6 x TC adjuvant versus Anthracycline + taxane

BCRT 2018 Caparica et al



Toxicity of 6 x TC adjuvant versus Anthracycline + taxane

BCRT 2018 Caparica et al



Anthracyclines still needed in luminal early disease? 

The oncologist 2018 Shah 

A+T TC



HER2-

Upfront 
surgery

pT1-3N+ or 
pT2-3N0 high 

risk

6 x TC (docetaxel
cyclophosphamide)

3 CEF ->             
3 Docetaxel

4 ECq3w ->             
12 paclitaxel

Outcome similar
No impact of ER status, pT, pN, …

TC vs EC-paclitaxel
* More rash and neuropathy
* Less diarrhea, nausea/vomiting, 
mucositis, cardiac gr III-IV (0,2% 
vs 1,1%), AML (0 vs 1)

Stratification for age, pT, 
pN, ER status

ER+ 92%
Median 5,5y FUP

6 x TC adjuvant: MASTER study 2021

Lancet Regional Health 2021 Yu



5924 pts
ER+ 78%
5y FUP

6 x TC adjuvant: Plan-B + SUCCESS C

BJC 2022 Di Gregorio

Plan B: 4 EC   -> 4 Docetaxel vs 6 TC
SUCCESS C: 3 FEC -> 3 Docetaxel vs 6 TC

5y-DFS 90,0% vs 89,3% (p 0,57)

5y-OS 95,0%  vs 94,9% (p0,79) 

DFS in Lobular pN2/3



Toxicity Gr III-IV

6 x TC adjuvant: Plan-B + SUCCESS C



SABCS 2022 P1-01-04

6 x TC adjuvant (docetaxel cyclophosphamide): meta-analysis
2022 ; N = 11902Disease Free Survival (DFS)

Overal Survival (OS)

No information on impact of ER status of N status



- Neoadjuvant chemotherapy not so often used in luminal 
breast cancer

- Sometimes in locally advanced luminal breast cancer 
(stage III)

- Single arm trials with 6 TC in HER2- BC suggest relatively 
low pCR rates (7-17%), but majority were luminal BC, 
known to have a lower likelihood of achieving pCR.

Neoadjuvant TC? (docetaxel cyclophosphamide) 

2013 BCRT, Chen  ; 2017 Breast cancer, Nakatsukasa



Anthracyclines still needed in luminal early disease? 

The oncologist 2018 Shah 

A+T TC

Controversies?

Neoadjuvant chemo?

Lobular and pN2-3?



Anthracyclines still needed in luminal early disease? 

The oncologist 2018 Shah 

A+T TC


