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Molecular Subtype of Breast Cancer

Front. Cell Dev. Biol., 22 February 
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Algorithms to Determine HER2 Status

UK recommendations for HER2 assessment in breast cancer: an update. https://doi.org/10.1136/jcp-2022-208632
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HER2 RISK STRATIFICATION AND 
THERAPY

Tailoring Treatment to Cancer Risk and Patient Preference: The 2025 St Gallen International Breast Cancer Consensus Statement on Individualizing Therapy for Patients 

With Early Breast Cancer. October 2025. Annals of Oncology; 36(12)

https://www.researchgate.net/journal/Annals-of-Oncology-1569-8041?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24ifX0


Escalation and De-escalation in HER2+ Early Stage Breast Cancer: 
Neoadjuvant Therapy for all But Very Small Cancers
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Pertuzumab-trastuzumab across neoadjuvant and adjuvant settings 
improves EFS1



Assessment of residual disease after surgery is a new decision 
point for adapting adjuvant therapy



KATHERINE IDFS FINAL ANALYSIS: 
KADCYLA reduced the risk of recurrence by 46% compared with Herceptin 1,2

Final IDFS in the intention to treat (ITT) population at median follow up 8.4 years

1. von Minckwitz G, et al. Trastuzumab Emtansine for Residual Invasive HER2-Positive Breast Cancer. N Engl J Med. 2019 Feb 14;380(7):617-628. doi: 10.1056/NEJMoa1814017 ; 2. Loibl S, et al. Phase III study of adjuvant ado-trastuzumab emtansine vs 

trastuzumab for residual invasive HER2-positive early breast cancer after neoadjuvant chemotherapy and HER2-targeted therapy: KATHERINE final IDFS and updated OS analysis. SABCS 2023. (Abstract GS03-12; oral presentation





Over the past few decades, much progress has been made with dual  HER-2 targeted therapy in 

the 1L setting for patients with HER 2+ mBC



Current guidelines consider clinical risk factors and HR status for treatment decision-making in 

HER2+ mBC



1 in 4 patients with eBC continue to grapple with unmet 
needs1,2 



Studies of neoadjuvant PHESGO + chemotherapy showed consistently 
higher pCR rates compared to trastuzumab + chemotherapy

* n-values represent number of patients in particular treatment arm.

1. Gianni L, et al. Lancet 2010; 2. Ismael G, et al. Lancet Oncol 2012; 3. Gianni L, et al. Lancet Oncol 2012;
4. Schneeweiss A, et al. Ann Oncol 2013; 5. Swain SM, et al. Ann Oncol 2018; 6. Schneeweiss A, et al. Eur J Cancer 2018 (incl. suppl. info.); 

7. Loibl S, et al. Ann Oncol 2017; 8. van Ramshorst MS, et al. Lancet Oncol 2018; 9. Nitz UA, et al. Ann Oncol 2017.

Phase III1 III2 II3 II4 II5 III6 III7 III8 II9

n* 117 260 107 73 75 77 201 199 192 190 197 199 212 206 42

Regimen
AT+H –
T+H –

CMF+H

Doc+H –
FEC+H

Doc/PH
FEC-

Doc/PH
FEC-

Doc/PH
Cb/Doc/

PH
FEC-

Doc/PH
ddAC-

Pac/PH
E-TC/

PH
Pac/NPLD/

Cb/PH
Pac-EC/PH

nabPac-
EC/PH

FEC-Pac/
Cb/PH

Pac/Cb/
PH

Pac 
weekly/ PH

Duration of 
anti-HER2 
therapy

33
weeks

24
weeks

12
weeks

18
weeks

9
weeks

18
weeks

18
weeks

20
weeks

12
weeks

18
weeks

24
weeks

27
weeks

12
weeks

NOAH1 HannaH2 NeoSphere3 TRYPHAENA
4

BERENICE
5

GeparOcto6 GeparSepto7 TRAIN-28 ADAPT

HER2+/HR–9

p
C

R
 r

at
e

s 
(y

p
T0

/i
s 

yp
N

0
, %

)

Trastuzumab Pertuzumab + trastuzumab





Patients with node-positive eBC are the ideal candidates for pertuzumab-
trastuzumab1-4











Metastatic HER2-Positive Breast Cancer 
Treatment

ESMO, Volume 7, Issue 1100343: (2);2022









Monitoring after Cardiotoxic Therapy
(e.g. Anthracyclines, anti-HER2, Immuno-oncology)

After anthracyclines / Trastuzumab:
▪ ECG and echocardiography:

▪ 6, 12, 24 months and yearly up to 5 years after therapy
▪ after 5th year, every 5 years and if patient is symptomatic

▪ If cardiovascular risk factors:
▪ blood pressure at least yearly
▪ lipids and HbA1c in serum yearly

▪ Modify risk factors if possible:

▪ nicotine, body weight, bmi
▪ Education about individual risk profile and lifestyle

Risk factors:

radiotherapy of left breast, nicotine, hypertonus, diabetes mell., dyslipidaemia, 
adiposity, age > 60, cardiac diseases: reduced ejection fraction, post- myocardial 
infarction status , ≥ moderate heart defects



Side Effects According to Organ Systems 
Cardiotoxicity as Long-term Side Effect

Oxford

LoE GR AGO

▪ Equivalent cardiotoxicity of doxorubicin and epirubicin at recommended

dose levels (450–500 and 900–1000 mg/m² cum. dose, resp.)

2b B

▪ Liposome encapsulated anthracyclines (doxorubicin) induce 
less cardiotoxicity

1b B

▪ Anthracycline- or trastuzumab-associated cardiotoxicity may occur

earlier/more frequently:

2b B

▪ Elderly patients, obesity, hypertension, hypercholesterinemia, üre-existing 
cardiac disease (incl. borderline LVEF), diabetes mellitus

▪ Monitoring of cardiac function:

▪ Standardized echocardiography (LVEF or SF in %) 3b C +

▪ ECG (QT-interval) 1a A +

▪ Troponin I as marker of cardiac toxicicty 2b B +/-

▪ Betablocker-prohylaxis during anthracycline therapy 2a B +/-







Side Effects of Trastuzumab / Pertuzumab: Algorithm 
in Case of Cardiac Toxicity
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