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Introduction

label extension for a drug. All services provided  
by GBG are to the highest standard of the 
International Confer ence on Harmonisation of 
Good Clinical Practice (ICH-GCP1998) and if 
necessary regulatory require ments. We offer a 
comprehensive range of services, including:

•  Idea and Conception of Study Design
•  Clinical Project Management
•  Clinical Monitoring
•  Data Management
•  Biometric and Statistics
•  External Documentation
•  Translational Research
•  Biobanking
•  Pathological Central Laboratory
•  Continuous Medical Education
•  Medical Writing
•  Sponsorship
•  Quality Control

2. Infrastructure of the
  German Breast Group

Participating sites 
Participating sites are actively recruiting sites. 
An official membership is not required, however 
any physician who takes part in our trials auto-
matically becomes a member of the study 
group. Usually, most of our investigators work in 
gynecological institutions such as university 
clinics, general hospitals, specialist practices and 
general practices. For several years an increasing 
number of gynecologic and medical oncologists 

Headquarters:

GBG Forschungs GmbH
Dornhofstraße 10 
63263 Neu-Isenburg
GERMANY
Phone:  +49 6102 7480-0
Fax:  +49 6102 7480-440
www.GBG.de

1. About the German Breast Group

The German Breast Group (GBG), a leading  
co operative study group in the field of breast 
cancer in Germany, provides the comprehensive 
man agement of clinical trials in all major ther-
apeutic categories: prevention, neoadjuvant, 
adjuvant, and palliative. The vision of the GBG  
is best described as healing by innovation, 
competence and partnership, from the protocol 
design and feasibility assessments to the final 
study report. Through excellence in project 
management, data management, translational 
research and statistics, GBG delivers consistent 
high-quality results in order to improve treatment 
of cancer patients and their quality of life.

The main focus of the GBG is on the investigator 
initiated trials (IIT). These are independent, 
academically driven studies focused on important 
clinical and research questions to optimize treat-
ment strategies. This is in contrast to industry 
sponsored studies which are often focused on 
regulatory authorities to obtain approval or a 

Scientific Board / Retreat

Participating Sites 

Five Subboards: neoadjuvant, adjuvant, palliative,  
surgical and translational research

Independent Data  
and Safety Monitoring

Committee (IDMC)

Operations:
GBG 

Forschungs GmbH

Pharma

Staff meetings

Figure 1: Structure of the German Breast Group Figure 2: Annual recruitment of patients 2022
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have been taking part in our trials, thus enriching 
the trial conception with their knowledge.

Recruitment of patients 
Patients are recruited through the participating 
sites which provide detailed information on  
the GBG studies to the patient. Patients are 
treated according to the latest scientific findings 
and are carefully controlled and monitored. 
Thanks to the clinical trials, breast cancer treat-
ment strategies and clinical guidelines have 
significantly improved over time and the mortal-
itity has decreased over time. The annual patient 
recruitment is shown in figure 2.

Subboards 
Five subboards were active during the last year in 
the fields of neoadjuvant, adjuvant, palliative, 
and surgical therapy as well as in the field of 
translational research. Members of the subboards 
are all well-known professionals, experienced in 
treating breast cancer patients and active in the 
field of breast cancer research and clinical studies. 
When a subboard decides to launch a new study, 
the GBG Forschungs GmbH plans, organizes and 
manages the study, in line with the GBG’s belief 
that a clinical study must be directly related to the 
potential improvement of a therapeutic strategy 
and its benefits for the patient. Thus, a strict quality 
monitoring is essential and is ensured by following 
the GBG in-house standard operating procedures 
(SOP). The members of the subboards meet once 
a year face-to-face and 3 times virtually. 
Our subboards have been active discussing 

current studies, research results and further 
innovative study designs. 

The members of our subboards in 2022 are shown 
below: 
Neoadjuvant
Prof. Dr. J. U. Blohmer, Berlin
Prof. Dr. V. Bjelic-Radisic, Wuppertal
Prof. Dr. C. Denkert, Marburg
Prof. Dr. P. Fasching, Erlangen
Dr. C. Hanusch, München
Prof. Dr. A. Hartkopf, Ulm 
Prof. Dr. J. Huober, St. Gallen
Prof. Dr. Ch. Jackisch, Offenbach
Dr. T. Link, Dresden
Prof. Dr. S. Loibl, Neu-Isenburg
PD Dr. M. Reinisch, Essen
Prof. Dr. K. Rhiem, Köln
Prof. Dr. A. Schneeweiss, Heidelberg
Prof. C. Solbach, Frankfurt am Main 
Prof. Dr. M. Untch, Berlin
Adjuvant
Prof. Dr. C. Denkert, Marburg
Prof. Dr. W. Janni, Ulm
Prof. Dr. S. Loibl, Neu-Isenburg
Prof. Dr. F. Marmé, Mannheim
Dr. L. Michel, Heidelberg
Prof. Dr. T. Reimer, Rostock
PD Dr. M. Reinisch, Essen
Dr. S. Schmatloch, Kassel
Prof. Dr. M. Schmidt, Mainz
PD Dr. B. Sinn, Berlin
Prof. Dr. E. Stickeler, Aachen
Prof. Dr. M. Untch, Berlin

45000
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CTI:  
Cancer Trials Ireland

CTRU:  
Clinical Trials Research Unit

DKG:  
Deutsche  
Krebsgesellschaft

EBCTCG: 
Early Breast Cancer 
Trialists' Collaborative Group

EORTC: 
European Organisation for 
Research and Treatment of Cancer

Fondazione Michelangelo: 
Scientific organization 
based in Italy

Frontier 
Science foundation

GEICAM:  
Grupo Español de Investigación 
del Cáncer de Mama

IBCSG:  
International Breast 
Cancer Study Group

ICCG:  
International Collaborative 
Cancer Group

ICR CTSU:  
The Institute of  
Cancer Research

IDDI  
International Drug 
Development Institute, Inc.

IKP Stuttgart:  
Dr. Margarete Fischer- 
Bosch-Institut für  
Klinische Pharmakologie

JBCRG:  
Japan Breast 
Cancer Research Group

LACOG:  
Latin American  
Cooperative Oncology Group

Staff Meetings
Staff meetings are conducted on a regular basis, 
either at the GBG headquarters or via telephone 
conferences, to ensure sufficient information 
transfer between the responsible study project 
managers, study chairs and representatives of 
the supporting pharmaceutical companies.

3. Cooperations with  
 other study groups 

The GBG maintains outstanding cooperative re-
lations with peer national and international 
study groups, including:

International Research Group

ABCSG:  
Austrian Breast & Colorectal 
Cancer Study Group

AFT: 
Alliance Foundation for 
Clinical Trials in Oncology 

AGO:  
Arbeitsgemeinschaft 
Gynäkologische Onkologie

AGO-B:  
Breast Study Group

ASAN  
Medical Center

BREAST CANCER 
TRIALS GROUP 

BIG:  
Breast International Group

BOOG:  
Borstkanker Onderzoeksgroep 
Nederland

CCTG:  
Canadian Cancer  
Trials Group

CIRG:  
Cancer 
International Research Group

CRUK:  
Cancer Research UK

Palliative
Prof. Dr. T. Decker, Ravensburg
Prof. Dr. C. Denkert, Marburg
Prof. Dr. S. Loibl, Neu-Isenburg
Dr. K. Lübbe, Hannover
Prof. Dr. C. Mundhenke, Bayreuth
Prof. Dr. V. Müller, Hamburg
Prof. Dr. M. Schmidt, Mainz
Prof. Dr. M. Thill, Frankfurt am Main

Surgical
PD Dr. B. Ataseven, Essen
Prof. Dr. C. Denkert, Marburg
Prof. Dr. B. Gerber, Rostock
Prof. Dr. M. Golatta, Heidelberg
Prof. Dr. M. Hahn, Tübingen
Prof. Dr. J. Heil, Heidelberg
PD Dr. D. Krug, Kiel
Prof. Dr. T. Kühn, Esslingen
Prof. Dr. S. Loibl, Neu-Isenburg

Translational Research
Prof. Dr. C. Denkert, Marburg
Prof. Dr. P. Fasching, Erlangen
Prof. Dr. T. Fehm, Düsseldorf
Prof. Dr. T. Karn, Frankfurt am Main
Prof. Dr. S. Loibl, Neu-Isenburg
PD Dr. M. van Mackelenbergh, Kiel
Prof. Dr. F. Marmé, Mannheim
Prof. Dr. V. Müller, Hamburg
Prof. Dr. C. Schem, Hamburg
PD Dr. B. Sinn, Berlin
Prof. Dr. E. Stickeler, Aachen

The Independent Data and  
Safety Monitoring Committee (IDMC) 
As early as in 2006, the GBG established the  
Independent Data and Safety Monitoring Com-
mittee (IDMC) to ensure continual im provement 
of working processes in clinical trials, in-house 
observation, monitoring and con sul tation. 

The IDMC reviews all GBG sponsored trials 
regarding:

1.  Objectives, the scientific impact of the find-
ings and adverse events (AE, SAE, non-breast 
cancer deaths) of ongoing trials,

2.  All major modifications to the trial protocol 
(including accrual goals),

3.  The interim and final efficacy analysis of tri-
als, when the protocol-specified number of 
recruited patients or events has been reached.

NOGGO:  
Nord-Ostdeutsche 
Gesellschaft für  
Gynäkologische Onkologie

NRG:  
Oncology 

NSABP:  
National Surgical Adjuvant 
Breast and Bowel Project 

SAKK: 
Swiss Group for 
Clinical Cancer Research

SBG:  
Scandinavian 
Breast Cancer Group

SOLTI:  
Grupo Español de Estudio 
Tratamiento y otras 
Estrategias Experimentales  
en Tumores Solidos

UCBG: 
French breast cancer  
intergroup UNICANCER
UNICANCER: 
UNICANCER Group, France

Uniklinik Köln 

Universität Rostock  

Universitätsklinikum 
Hamburg-Eppendorf

Universitätsspital 
Basel, Brustzentrum

UZL:  
University Hospital  
of Leuven

WSG: 
Westdeutsche Studiengruppe 

ZKS Köln: 
Zentrum für klinische Studien
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2022 Sep 13;82(9):932-940. doi: 10.1055/ 
a-1889-7883. 

19. Galactionova K, Loibl S, Salari P, et al. Cost- 
effectiveness of palbociclib in early breast 
cancer patients with a high risk of relapse: 
Results from the PenelopeB trial. Front  
Oncol. 2022 Sep 5;12:886831. doi: 10.3389/
fonc.2022.886831. 

20. Cui W, Phillips KA, Francis PA, et al. Under-
standing the barriers to, and facilitators of, 
ovarian toxicity assessment in breast cancer 
clinical trials. Breast. 2022 Aug;64:56-62. 
doi: 10.1016/j.breast.2022.05.002. 

21. Rugo HS, Tolaney SM, Loirat D, et al. Safety 
analyses from the phase 3 ASCENT trial  
of sacituzumab govitecan in metastatic  
triple-negative breast cancer. NPJ Breast 
Cancer. 2022 Aug 29;8(1):98. doi: 10.1038/
s41523-022-00467-1. 

22. Zhu Z, Turner NC, Loi S, et al. Comparative 
biomarker analysis of PALOMA-2/3 trials for 
palbociclib. NPJ Precis Oncol. 2022 Aug 
16;6(1):56. doi: 10.1038/s41698-022-00297-1. 

23. Cristofanilli M, Rugo HS, Im SA, et al. Overall 
Survival with Palbociclib and Fulvestrant in 
Women with HR+/HER2- ABC: Updated  
Exploratory Analyses of PALOMA-3, a Double- 
blind, Phase III Randomized Study. Clin Cancer 
Res. 2022 Aug 15;28(16):3433-3442. doi: 
10.1158/1078-0432.CCR-22-0305. 

24. Lambertini M, Fielding S, Loibl S, et al. Impact 
of Age on Clinical Outcomes and Efficacy of 
Adjuvant Dual Anti-HER2 Targeted Therapy. J 
Natl Cancer Inst. 2022 Aug 8;114(8):1117-
1126. doi: 10.1093/jnci/djac096. 

25. Cortes J, Rugo HS, Cescon DW, et al. Pem-
brolizumab plus Chemotherapy in Advanced 
Triple-Negative Breast Cancer. N Engl J Med. 
2022 Jul 21;387(3):217-226. doi: 10.1056/
NEJMoa2202809. PMID: 35857659

.
26. Amant F, Nekljudova V, Maggen C, et al. Out-

come of breast cancer patients treated with 
chemotherapy during pregnancy compared  
with non-pregnant controls. Eur J Cancer. 2022 
Jul;170:54-63. doi: 10.1016/j.ejca. 2022.04.014. 

pathogenic variants in BRCA1/2 and high-
risk, early breast cancer. Ann Oncol. 2022 
Oct 10:S0923-7534(22)04165-5. doi: 10.1016/ 
j.annonc.2022.09.159. 

12. Swain SM, Tan AR, Gianni L, et al. Incidence 
and severity of anaphylaxis and hypersensi-
tivity in trials of intravenous pertuzumab 
plus trastuzumab or the fixed-dose combina-
tion of pertuzumab and trastuzumab for sub-
cutaneous injection for HER2-positive breast 
cancer. Eur J Cancer. 2022 Oct 7;178:70-81. 
doi: 10.1016/j.ejca.2022.09.024. 

13. Leichsenring J, Vladimirova V, Solbach C, et 
al. EVI1 expression in early-stage breast 
cancer patients treated with neoadjuvant 
chemotherapy. BMC Cancer. 2022 Oct 
5;22(1):1040. doi: 10.1186/s12885-022- 
10109-1. 

14. Reinisch M, Untch M, Mahlberg R, et al. Sub-
cutaneous injection of trastuzumab into the 
thigh versus abdominal wall in patients with 
HER2-positive early breast cancer: Pharma-
cokinetic, safety and patients' preference - 
Substudy of the randomised phase III GAIN-
2 study. Breast. 2022 Oct 5;66:110-117. doi: 
10.1016/j.breast.2022.10.002. 

15. Dixon-Suen SC, Lewis SJ, Martin RM, et al. 
Physical activity, sedentary time and breast 
cancer risk: a Mendelian randomisation 
study. Br J Sports Med. 2022 Oct;56(20):1157-
1170. doi: 10.1136/bjsports-2021-105132. 

16. Loibl S, Huang CS, Mano MS, et al. Adjuvant 
trastuzumab emtansine in HER2-positive 
breast cancer patients with HER2-negative 
residual invasive disease in KATHERINE. NPJ 
Breast Cancer. 2022 Sep 19;8(1):106. doi: 
10.1038/s41523-022-00477-z. 

17. Prat A, Bardia A, Curigliano G, et al. An Over-
view of Clinical Development of Agents for 
Metastatic or Advanced Breast Cancer With-
out ERBB2 Amplification (HER2-Low). JAMA 
Oncol. 2022 Sep 15. doi: 10.1001/jamaoncol. 
2022.4175. 

18. Hartmann S, Kühn T, Hauptmann M, et al. 
Axillary Staging after Neoadjuvant Chemo-
therapy for Initially Node-Positive Breast 
Carcinoma in Germany: Initial Data from the 
AXSANA study. Geburtshilfe Frauenheilkd. 

5. Lin NU, Murthy RK, Abramson V, et al. Tucatin-
ib vs Placebo, Both in Combination With 
Tras tu zumab and Capecitabine, for Previously 
Treated ERBB2 (HER2)-Positive Metastatic 
Breast Cancer in Patients With Brain Metas-
tases: Updated Exploratory Anal ysis of the 
HER2CLIMB Randomized Clinical Trial. JAMA 
Oncol. 2022 Dec 1:e225610. doi: 10.1001/ja-
maoncol.2022.5610. Epub ahead of print. 
PMID: 36454580; PMCID: PMC9716438.

6. Reimer T, Stachs A, Veselinovic K, et al.  
INSEMA investigators. Patient-reported out-
comes for the Intergroup Sentinel Mamma 
study (INSEMA): A randomised trial with per-
sistent impact of axillary surgery on arm and 
breast symptoms in patients with early 
breast cancer. EClinicalMedicine. 2022 Nov 
25;55:101756. doi: 10.1016/j.eclinm.2022.101756. 
PMID: 36457648; PMCID: PMC9706517.

7. Schmidt M, Lübbe K, Decker T, et al. A multi-
centre, randomised, double-blind, phase II 
study to evaluate the tolerability of an induc-
tion dose escalation of everolimus in patients 
with metastatic breast cancer (DESIREE). 
ESMO Open. 2022 Nov 7;7(6):100601. doi: 
10.1016/j.esmoop.2022.100601. 

8. Loibl S, Schneeweiss A, Huober J, et al. Neo-
adjuvant durvalumab improves survival in 
early triple-negative breast cancer inde pen-
dent of pathological complete response. Ann 
Oncol. 2022 Nov;33(11):1149-1158. doi: 
10.1016/j.annonc.2022.07.1940. 

9. Conforti F, Pala L, Bagnardi V, et al. Surrogacy 
of Pathologic Complete Response in Trials of 
Neoadjuvant Therapy for Early Breast Can-
cer: Critical Analysis of Strengths, Weaknesses, 
and Mis interpretations. JAMA Oncol. 2022 
Nov 1;8(11):1668-1675. doi: 10.1001/jamao-
ncol. 2022.3755. 

10. Loibl S, Loirat D, Tolaney SM, et al. Health- 
related quality of life in the phase III AS-
CENT trial of sacituzumab govitecan versus 
standard chemotherapy in metastatic tri-
ple-negative breast cancer. Eur J Cancer. 
2022 Oct 18;178:23-33. doi: 10.1016/ 
j.ejca.2022.10.003. 

11. Geyer CE Jr, Garber JE, Gelber RD, et al. Over-
all survival in the OlympiA phase III trial of 
adjuvant olaparib in patients with germline 

4. Publications in 2022

Timely publication of study results is a pre - 
requisite for all clinical trials. GBG is responsible 
for an unbiased and independent release of all 
study results and the subsequent, related transla-
tional research projects. 

Our research reports were published in leading 
scientific journals like the New England Journal of 
Medicine, The Lancet, Journal of Clinical  
Oncology, The Lancet Oncology, Journal of the 
National Cancer Institute, Annals of Oncology, 
European Journal of Cancer, Breast Cancer  
Research and Treatment and others. 

Our studies are constantly presented as oral pre -
s  entations, poster discussions or posters at  
international congresses such as AACR, ASCO, 
ESMO Breast Cancer, ESMO and SABCS.

Peer-review articles, reviews and congress con -
tri  butions in 2022 are listed in 4.1., 4.2. and 4.3.

4.1. Peer-reviewed articles in 2022

1. Francis PA, Fleming GF, Láng I, et al.; SOFT 
Investigators and the International Breast 
Cancer Study Group (a division of ETOP 
IBCSG Partners Foundation). Adjuvant  
Endocrine Therapy in Premenopausal Breast 
Cancer: 12-Year Results From SOFT. J Clin 
Oncol. 2022 Dec 9:JCO2201065. doi: 
10.1200/JCO.22.01065. 

2. Maschmeyer G, Loibl S, Fehm T, Hilgendorf I, 
Dittrich R. Management onkologischer  
Erkrankungen in der Schwangerschaft. 

 Forum (2022). 

3. Curigliano G, Mueller V, Borges V, et al.  
Tucatinib versus placebo added to trastu-
zumab and capecitabine for patients with 
pretreated HER2+ metastatic breast cancer 
with and without brain metastases (HER-
2CLIMB): final overall survival analysis. Ann 
Oncol. 2022 Mar;33(3):321-329. doi: 10.1016/ 
j.annonc.2021.12.005. Epub 2021 Dec 23.  
Erratum in: Ann Oncol. 2022 Dec 21;: PMID: 
34954044.

4. Loibl, S., Seiler, S. Schwangerschaft nach 
Krebs. Forum. 2022 Dec 29. 
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Massa C, Karn T, Weber K, et al. Immunological 
and clinical consequences of durvalumab treat-
ment in combination to neoadjuvant chemo-
therapy in triple-negative breast cancer patients. 
SABCS 2022; abstract PD9-04, spotlight poster 
discussion. 

Turner NC, Oliveira M, Howell S, et al. Capiva-
sertib and fulvestrant for patients with aromatase 
inhibitor-resistant hormone receptor-positive/
human epidermal growth factor receptor 2-nega-
tive advanced breast cancer: results from the 
Phase III CAPItello-291 trial. SABCS 2022; ab-
stract GS3-04, oral presentation. 

DKK: 
Deutscher Krebs-Kongress, 
November 13-16, 2022
Loibl S, Lin NU, Murthy RK, et al. Impact of tuca-
tinib on progression-free survival in patients with 
HER2+ metastatic breast cancer and stable or  
active brain metastases. DKK #309, poster
.
Loibl S, Reinisch M, Denkert, C, et al. GeparPiP-
Pa- A randomized, open-label, phase II trial com-
paring neoadjuvant trastuzumab, pertuzumab 
and endocrine therapy +/- the PI3K inhibitor in-
avolisib in patients (pts) with HER2+/HR+,  
PIK3CA mutant early breast cancer (BC). DKK 
#1027, poster.

Marmé F, Hanusch C, Furlanetto J, et al. Safety 
interim analysis (SIA) of the phase III postneo-
adjuvant SASCIA study evaluating sacituzumab 
govitecan (SG) in patients (pts) with primary 
HER2-negative breast cancer (BC) at high relapse 
risk after neoadjuvant chemotherapy (NACT). 
DKK #504, poster.

ESMO: 
European Society for Medical Oncology, 
September 9-13, 2022
Galas K, Gleitsmann M, Rey J, et al. Tumor biology 
and immunology in patients (pts) with breast 
cancer occurring during pregnancy (BCP) com-
pared to non-pregnant breast cancer pts. ESMO 
2022; 151P, poster.

Hägele M, Müller KR, Denkert C, et al. Generaliza-
tion of a deep learning model for HER2 status  
predictions on H&E-stained whole slide images 
derived from 3 neoadjuvant clinical studies. 
ESMO 2022; 68MO, mini oral presentation.  

4.3. Congress contribution in 2022

SABCS: 
San Antonio Breast Cancer Symposium,
December 6-10, 2022 
Decker T, Lüdtke-Heckenkamp K, Melnichuk L, et 
al. Maintenance therapy with ET and Ribociclib 
after 1st line chemotherapy (CT) in hormone  
receptor (HR)-positive/HER2-negative metastat-
ic breast cancer (BC): a phase II trial (AMICA). 
SABCS 2022; abstract P3-01-09, poster. 

Denkert C, Schneeweiss A, Rey J, et al. Spatial and 
temporal heterogeneity of predictive and prog-
nostic signatures in triple-negative breast cancer 
treated with neoadjuvant combination immune- 
chemotherapy. SABCS 2022; abstract PD4-02, 
spotlight poster discussion.

Denkert C, Martin M, Untch M, et al. Outcome 
analysis of HER2-zero or HER2-low hormone re-
ceptor-positive (HR+) breast cancer patients - 
characterization of the molecular phenotype in 
combination with molecular subtyping. SABCS 
2022; abstract HER2-06, spotlight poster discus-
sion at special session.

Fasching P, Schmatloch S, Hauke J, et al. Neoadju-
vant paclitaxel/olaparib in comparison to pac-
litaxel/carboplatinum in patients with HER2- 
negative breast cancer and homologous recom - 
bination deficiency – long-term survival of the 
GeparOLA study. SABCS 2022; abstract GS5-02, 
oral presentation. 

Knudsen E, Rachakonda K, Marmé F, et al. Immu-
nohistochemical markers and determinants of 
clinical response in the PenelopeB trial. SABCS 
2022; abstract PD17-06, spotlight poster dis cussion.

Krug D, Vladimirova V, Untch M, et al. Pathologic 
complete response and breast-conserving sur-
gery are associated with improved prognosis in 
patients with early-stage triple-negative breast 
cancer treated with neoadjuvant chemotherapy. 
SABCS 2022; abstract PD15-06, spotlight poster 
discussion.

Loibl S, Denkert C, Liu Y, et al. Development and 
validation of a composite biomarker predictive of 
Palbociclib + endocrine treatment benefit in early 
breast cancer: PenelopeB and PALLAS Trials. 
SABCS 2022; abstract PD17-05, spotlight poster 
discussion. 

34. Early Breast Cancer Trialists' Collaborative 
Group (EBCTCG). Aromatase inhibitors ver-
sus tamoxifen in premenopausal women 
with oestrogen receptor-positive early-stage 
breast cancer treated with ovarian suppres-
sion: a patient-level meta-analysis of 7030 
women from four randomised trials. Lancet 
Oncol. 2022 Mar;23(3):382-392. doi: 
10.1016/S1470-2045(21)00758-0. Epub 2022 
Feb 3. Erratum in: Lancet Oncol. 2022 
Apr;23(4):e161. 

35. van Mackelenbergh MT, Seither F, Möbus V, 
et al. Effects of capecitabine as part of neo-/
adjuvant chemotherapy - A meta-analysis of 
individual breast cancer patient data from 13 
randomised trials including 15,993 patients. 
Eur J Cancer. 2022 May;166:185-201. doi: 
10.1016/j.ejca.2022.02.003. 

36. Gerber B, Schneeweiss A, Möbus V, et al. 
Pathological Response in the Breast and Axil-
lary Lymph Nodes after Neoadjuvant Sys-
temic Treatment in Patients with Initially 
Node-Positive Breast Cancer Correlates with 
Disease Free Survival: An Exploratory Analy-
sis of the GeparOcto Trial. Cancers (Basel). 
2022 Jan 20;14(3):521. doi: 10.3390/
cancers14030521. 

4.2. Peer-reviewed reviews in 2022

1. Dixon-Douglas J, Loibl S, Denkert C, et al.  
Integrating Immunotherapy Into the Treat-
ment Landscape for Patients With  
Triple-Negative Breast Cancer. Am Soc Clin 
Oncol Educ Book. 2022 Apr;42:1-13. doi: 
10.1200/EDBK_351186. PMID: 35649211. 
Furlanetto J, Marmé F, Loibl S. Sacituzumab 
govitecan: past, present and future of a  
new antibody-drug conjugate and future ho-
rizon. Future Oncol. 2022 Sep;18(28):3199-
3215. doi: 10.2217/fon-2022-0407.

2. Furlanetto J, Marmé F, Loibl S. Sacituzumab 
govitecan: past, present and future of a new 
antibody-drug conjugate and future horizon. 
Future Oncol. 2022 Sep;18(28):3199-3215. 
doi: 10.2217/fon-2022-0407. 

27. Blohmer JU, Link T, Reinisch M, et al. Effect  
of Denosumab Added to 2 Different nab- 
Paclitaxel Regimens as Neoadjuvant Therapy 
in Patients With Primary Breast Cancer: The 
GeparX 2 × 2 Randomized Clinical Trial. JAMA 
Oncol. 2022 Jul 1;8(7):1010-1018. doi: 
10.1001/jamaoncol.2022.1059. 

28. Laakmann E, Witzel I, Neunhöffer T, et al. 
Characteristics of patients with brain metas-
tases from human epidermal growth factor 
receptor 2-positive breast cancer: subana l-
ysis of Brain Metastases in Breast Cancer 
Registry. ESMO Open. 2022 Jun;7(3):100495. 
doi: 10.1016/j.esmoop.2022.100495. 

29. Blenman KRM, Marczyk M, Karn T, et al.  
Predictive Markers of Response to Neoadjuvant 
Durvalumab with Nab-Paclitaxel and Dose-
Dense Doxorubicin/Cyclophosphamide in 
Basal-Like Triple-Negative Breast Cancer. 
Clin Cancer Res. 2022 Jun 13;28(12):2587-
2597. doi: 10.1158/1078-0432.CCR-21-3215. 

30. Denkert C, Loibl S. Response-based molecu-
lar subtyping-emergence of the third genera-
tion of breast cancer subtypes. Cancer Cell. 
2022 Jun 13;40(6):592-594. doi: 10.1016/j.
ccell.2022.05.012. 

31. Carey LA, Loirat D, Punie K, et al. Sacituzum-
ab govitecan as second-line treatment for 
metastatic triple-negative breast can-
cer-phase 3 ASCENT study subanalysis. NPJ 
Breast Cancer. 2022 Jun 9;8(1):72. doi: 
10.1038/s41523-022-00439-5. 

32. Gelber RD, Wang XV, Cole BF, et al. Six-year 
absolute invasive disease-free survival bene-
fit of adding adjuvant pertuzumab to trastu-
zumab and chemotherapy for patients with 
early HER2-positive breast cancer: A Sub-
population Treatment Effect Pattern Plot 
(STEPP) analysis of the APHINITY (BIG 4-11) 
trial. Eur J Cancer. 2022 May;166:219-228. 
doi: 10.1016/j.ejca.2022.01.031. 

33. Geyer CE, Sikov WM, Huober J, et al. Long-
term efficacy and safety of addition of carbo-
platin with or without veliparib to standard 
neoadjuvant chemotherapy in triple-nega-
tive breast cancer: 4-year follow-up data 
from BrighTNess, a randomized phase III tri-
al. Ann Oncol. 2022 Apr;33(4):384-394. doi: 
10.1016/j.annonc.2022.01.009. 
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sequencing (NGS) from the SOLAR-1 study. Oral 
Abstract Session #1006, oral presen tation.
 
Karn T, Denkert C, Rey J, et al. Low TMB as predic-
tor for additional benefit from neoadjuvant im-
mune checkpoint inhibition in triple-negative 
breast cancer. Poster Session #581, poster.

Pfeiler G, et al. Impact of Body Mass Index on 
treatment and outcomes in early hormone recep-
tor-positive breast cancer patients receiving en-
docrine therapy with or without palbociclib in the 
PALLAS trial. Poster Discussion Session #518, 
poster discussion.

ESMO-Breast Cancer 
May 3-5, 2022
Furlanetto J, Marmé F, Thode C, et al. Ovarian 
function in young patients (pts) treated with 
postneoadjuvant palbociclib (PAL) and endocrine 
therapy (ET) for hormone receptor (HR)-positive, 
HER2-negative early breast cancer (BC): explora-
tive analysis in PenelopeB. ESMO Breast 2022; 
60MO, mini oral presentation. 

Marmé F, Hanusch C, Furlanetto J, et al. Safety 
interim analysis (SIA) of the phase III postneoad-
juvant SASCIA study evaluating sacituzumab  
govitecan (SG) in patients with primary 
HER2-negative breast cancer (BC) at high relapse 
risk after neoadjuvant treatment. ESMO Breast 
2022; 58O, proffered paper presentation.

Reinisch M, Blohmer JU, Link T, et al. Patient  
quality of life (QoL) from the GeparX trial on the 
addition of denosumab (Dmab) added to two  
different nab-paclitaxel (nP) regimens as neo-
adjuvant chemotherapy (NACT) in primary breast 
cancer (BC). ESMO Breast 2022; 94P, poster 
presen tation.

Riecke K, Laakmann E, Neunhöffer T, et al. Long-
term survival of breast cancer patients with brain 
metastases: Subanalysis of the BMBC Registry. 
ESMO Breast 2022; 170P, poster presentation.

Sinn BV, Untch M, Karn T, et al. Intermediate  
biopsies during neoadjuvant chemotherapy for 
breast cancer to predict patient outcome. ESMO 
Breast 2022; 24P, poster presentation.

Huober J, Janni W, Untch M, et al. Long-term sur-
vival of a randomised, open-label, phase II study 
comparing the efficacy and safety of cabazitaxel 
versus weekly paclitaxel given as neoadjuvant 
treatment in patients with operable triple-nega-
tive or luminal B/HER2-negative breast cancer 
(GENEVIEVE). ESMO 2022; 168P, poster.
 
Laakmann E, Riecke K, Neunhöffer T, et al. Long-
term survival of HER2-positive breast cancer  
patients with brain metastases: Subanalysis of 
the BMBC Registry. ESMO 2022; 269P, poster.
 
Loibl S, Reinisch M, Denkert C, at al. A rand-
omized, open-label, phase II trial comparing neo-
adjuvant trastuzumab, pertuzumab and endo-
crine therapy +/- the PI3K inhibitor inavolisib in 
patients (pts) with HER2+/HR+, PIK3CA mutant 
early breast cancer (BC)- GeparPiPPa. ESMO 
2022; 200TiP, poster.

ECP: 
European Congress of Pathology, 
September 3-7, 2022
Krämer MJ, Sinn BV, Jank P, et al. Evaluation of 
Ki67 by image-analysis-enhanced quantitative dig-
ital pathology. Poster session #PS-03-010, poster.

DGP: Deutsche Gesellschaft für Pathologie, 
June 9-11, 2022
Westhoff CC, Rüschoff J, Jank P, et al. Impact of 
TROP-2 and its cellular localization on prognosis 
of breast cancer-an analysis of 1164 tumors from 
a prospective clinical trial. Abstract AG06.12, oral 
presentation.

ASCO: American Society of Clinical Oncology, 
Annual Meeting June 3-7, 2022
Bardia A, et al. Sacituzumab govitecan (SG)  
versus treatment of physician’s choice (TPC) in 
patients (pts) with previously treated metastatic 
triple-negative breast cancer (mTNBC): Final  
results from the phase 3 ASCENT study. Poster 
Session #1071, poster.

Denkert C, Schneeweiss A, Rey J, et al. Biomarkers 
for response to immunotherapy in triple-negative 
breast cancer – differences between survival and 
pCR biomarkers. Poster Session #583, poster.

Juric D, et al. Alpelisib (ALP) + fulvestrant (FUL)  
in patients (pts) with hormone receptor-positive 
(HR+), human epidermal growth factor receptor 
2-negative (HER2−) advanced breast cancer (ABC): 
Biomarker (BM) analyses by next-gen eration  

2022

Figure 3: Overview of GBG’s in-house grading for publications in 2022
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4.4.  GBG-Publications Grading   
 System 

To set internal publication goals and to measure
our own success, we established our GBG in-
house grading system as follows:
•  7 GBG points for preparation or final pub-

lication in a high quality peer-reviewed journal 
with an impact factor greater than 5,

•  5 GBG points for publication preparation or  
final publication in a journal with an impact 
factor of less than 5,

•  3 GBG points for an oral presentation or poster 
discussion, 

• and 2 GBG points for a poster presentation at 
an international congress.
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4.5.  Guideline for Authorship

In order to guarantee a maximum of transparency 
when assigning the co-authorship we have 
estab lished an internal GBG guideline for au thor-
ship. The details are listed below:

General	Rules	

§  Important	posi,ons:	1st	author,	senior	author,	corresponding	
author	

§ Shared	authorship	for	1st	and	2nd	author,	if	applicable	
§ Separate	rules	for:	
§ Main	publica,on	on	primary	endpoint	
§ Publica,ons	on	secondary	endpoints	
§ Transla,onal	research	publica,ons	
§ No	honorary	authorships	
§ Author	posi,ons	can	be	transferred	to	a	junior	person,	if	also	

involved	in	the	study	

Score	for	Authors	
(will	be	used	to	select	and	rank	co-authors)	

1	point	for	every	fulfilled	criteria:		
§ Regular	par,cipa,ng	in	TCs	and	mee,ngs	of	Subboard	and/or	

Protocol	board	
§ Protocol	wri,ng	
§ Recruitment	among	best	3rd	of	par,cipa,ng	sites	
§ Sta,s,cal	Analysis	Plan	development	
§ Manuscript	prepara,on	
§  In	,me	response	to	emails	concerning	the	trial	and	the	

manuscript	(within	4	weeks)	
§  In	,me	response	for	COI	(within	2	weeks)	

(nega,ve	point	for	subsequent	publica,ons)	

What	to	do	before	submission	

§ Select	journal	
§ Ask	poten,al	authors	for	their		interest	to	become	co-author	
§ Present	proposed	list	of	authors	to	subboard	/	protocol	board		
§ Circulate	manuscript	amongst	authors	
§ Collect	COI	

Publica=on	on	primary	endpoint	

§ 1st	author:	PI	(or	Co-PI	group	1)	
§ Subboard	/	protocol	board	members	according	to	Score*		
§ Best	recruiters		
§ Biometrician,		
§ Senior	author	(Co-PI	group	2,	or	group	chairman)		
§ Addendum	with	study	team,	subboard	/	protocol	board	

member,	and	all	other	recruiters	with	3+	pa,ents	as	„on	
behalf	of	the	study	groups“	

*	Subboard	and	protocol	board	members	will	share	in	general	authorships	
with	best	recruiters	on	a	2:1	basis	

Publica=on	on	secondary	endpoints	/	
retrospec=ve	analyses	

§ 1st	author:	„project“	leader	
§ Subboard	/	protocol	board	members		according	to	score	for	

this	sub-project*	
§ Best	recruiters	for	this	sub-project	
§ Biometrician	
§ PI	or	group	chairman	(if	involved	in	sub-project)	

*	Subboard	and	protocol	board	members	will	share	in	general	authorships	
with	best	recruiters	on	a	2:1	basis	

Publica=ons	on	transla=onal	research	project	

§ Project	leader	(should	prepare	manuscript)	
§  Involved	team	member	of	this	TRAFO	project		
§ TRAFO	board	/	protocol	board	members*	
§ Biomaterial	provider		
§ 1-2	local	pathologists	providing	most	tumor	,ssue		
§ Biometrician	
§ PI	(if	involved	in	TRAFO	project)	

*	Subboard	and	protocol	board	members	will	share	in	general	authorships	
with	best	biomaterial	providers	on	a	2:1	basis	

4.6.  Oral and poster presentations

TROP-2: therapeutical target

Goldenberg DM et al. Oncotarget 2018; 9(48):28989–9006.
Bardia A et al. NEJM 2021; 384(16):1529–41

© www.biochempeg.com/article225.html

− Antibody drug conjugate (ADC)
− Sacituzumab-govitecan: 

ADC of SN-38 (topoisomerase I inhibitor) coupled
with humanized anti TROP-2 monoclonal antibody

→ accelerated approval program by FDA for metastatic TNBC (mTNBC)

− approval FDA 04/20, EMA 11/21
− G-BA 19.05.2022: additional benefit for inoperable/ mTNBC

TROP-2: open questions

− TROP-2 expression↔ Sacituzumab-Govitecan efficacy?
− Phase III ASCENT study (n=290 TROP-2 data):
lower objective response & median OS with lower TROP-2 
expression level

− TROP-2 expression site (membranous or cytoplasmic)? 
− intracellular localization - favorable prognosis

membranous localization - worse survival
Postulate: retainment of TROP-2 in intracellular compartments for
functional regulation?

Bardia A et al. Ann Oncol. 2021; 32(9):1148-1156
Ambrogi F et al. PLoS One 2014; 9(5):e96993.

Impact of TROP-2 and its cellular localization 
on prognosis of breast cancer – an analysis 
of 1164 tumors from a prospective clinical trial

Christina C. Westhoff1, Josef Rüschoff, Paul 
Jank1, Bruno V. Sinn, Anika Pehl1, Rolf-Peter 
Henke, Akira Hattesohl1, Frederik Marmé, Jenny 
Furlanetto6, Sibylle Loibl6, Carsten Denkert1

1Institut für Pathologie, Philipps-University and 
University Hospital Marburg (UKGM)
6German Breast Group, Neu-Isenburg

TROP-2: characteristics

− Trophoblast cell surface antigen 2 (or GA733-1/ EGP-1/ TACSTD2)
− 36 kDa transmembrane glycoprotein
− Calcium signal transducer
− regulating cancer growth and invasion
− expression in > 85 % of solid tumors
− overexpression → poor OS/ short DFS in different tumor types incl. 

breast cancer (BC)

Zeng P et al. Sci Rep 2016; 6(33658)
Lin H et al. Exp Mol Pathol 2013; 94(1):73–8.

Methods

Noske A et al. Eur J Cancer 2019; 114: 76-88
https://molpathoheidelberg.shinyapps.io/CutoffFinder_v1/

− High risk node-positive breast cancer patients from GAIN cohort, adj.
TMA available for n=1362
with data on hormone receptor/ HER2 status n= 1269

− Human TROP-2 antibody AF650, valid evaluation n=1164
− Membranous and cytoplasmic expression in invasive tumor cells in %
− Cutoff Finder web application → best cut off point for DFS and OS
− Association of TROP-2 expression with molecular intrinsic

subgroups, TNM stages, age, proliferation and hormone receptor/ 
HER2 status statistically tested

TROP-2 evaluation

Cut off Finder TROP-2 membranous (mTROP-2)

Budczies J et al PLoS One 2012; 7:e51862
https://molpathoheidelberg.shinyapps.io/CutoffFinder_v1/

DFS
Best Cut off for mTROP-2 is 1.5 % (→ 2 %)

OS

GAIN 
(DGP Jahrestagung 2022)
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Better DFS/ OS with lower cTROP-2 (all patients)

p=0.013 p<0.005

cTROP-2 < 23 %

cTROP-2 ≥ 23 %

cTROP-2 < 23 %

cTROP-2 ≥ 23 %

Summary

− Large TMA-based study on differential expression of TROP-2 in BC
− mTROP-2 ≥ 2% & cTROP-2 < 23%

→ better OS/ DFS for all patients and some subgroups,
independent variable in multivariate analysis
↔ partial discordance with previous studies

− Closer look at differential TROP-2 expression promising
→ ongoing SASCIA study by GBG

Best Cut off for cTROP-2 is 23.5 % (→ 23 %)
OS

mTROP-2 is
significantly associated
with molecular
subgroup and grading.

Parameter All (n=1164) mTROP-2
< 2%           ≥ 2% p-value

Histological tumor type 0.2901

NST 895 (76.9) 46 (69.7) 849 (77.3)
ILC 131 (11.3) 11 (16.7) 120 (10.9)
Other 138 (11.9) 9 (13.6) 129 (11.7)
Molecular subgroup 0.0171

Lum/Her2- 724 (62.2) 38 (57.6) 686 (62.5)
HER2+ 260 (22.3) 10 (15.2) 250 (22.8)
TNBC 180 (15.5) 18 (27.3) 162 (14.8)
Ki67 0.490
≤ 20 % 759 (75.6) 34 (70.8) 725 (75.8)
>20 % 245 (24.4) 14 (29.2) 231 (24.2)
missing 160 (13.7)
Grading 0.007
G1-2 606 (52.1) 23 (35.4) 583 (53.1)
G3 557 (47.9) 42 (64.6) 515 (46.9)
missing 1 (0.1)
pT 0.166
T1-2 1025 (88.4) 54 (83.1) 971 (88.7)
T3-4 135 (11.6) 11 (16.9) 124 (11.3)
missing 4 (0.3)
pN 0.898
N1 470 (40.4) 26 (39.4) 444 (40.4)
N2-3 694 (59.6) 40 (60.6) 654 (59.6)
missing 470 (40.4)
Age (in years) 0.091
<60 970 (83.3) 50 (75.8) 920 (83.8)
≥ 60 194 (16.7) 16 (24.2) 178 (16.2)

n (%)
1 p-values calculated from Pearson-Chi-Square test

cTROP-2 is
significantly associated
with molecular
subgroup.

Parameter All 
(n=1164)

cTROP-2
< 23%           ≥ 23% p-value

Histological tumor type 0.7101

NST 895 (76.9) 289 (78.3) 606 (76.2)
ILC 131 (11.3) 38 (10.3) 93 (11.7)
Other 138 (11.9) 42 (11.4) 96 (12.1)
Molecular subgroup <0.0011

Lum/Her2- 724 (62.2) 268 (72.6) 456 (57.3)
HER2+ 260 (22.3) 79 (21.4) 181 (22.8)
TNBC 180 (15.5) 22 (6.0) 158 (19.9)
Ki67 0.533
≤ 20 % 759 (75.6) 247 (74.4) 512 (76.2)
>20 % 245 (24.4) 85 (25.6) 160 (23.8)
missing 160 (13.7)
Grading 0.801
G1-2 606 (52.1) 190 (51.5) 416 (52.4)
G3 557 (47.9) 179 (48.5) 378 (47.6)
missing 1 (0.1)
pT 0.140
T1-2 1025 (88.4) 332 (90.5) 693 (87.4)
T3-4 135 (11.6) 35 (9.5) 100 (12.6)
missing 4 (0.3)
pN 0.124
N1 470 (40.4) 161 (43.6) 309 (38.9)
N2-3 694 (59.6) 208 (56.4) 486 (61.1)
missing 470 (40.4)
Age (in years) 0.448
<60 970 (83.3) 303 (82.1) 667 (83.9)
≥ 60 194 (16.7) 66 (17.9) 128 (16.1)

n (%)
1 p-values calculated from Pearson-Chi-Square test

Better DFS/ OS with higher mTROP-2 (all patients)

p<0.005 p<0.005

mTROP-2 < 2 %

mTROP-2 ≥ 2 %
mTROP-2 < 2 %

mTROP-2 ≥ 2 %

Cut off Finder TROP-2 cytoplasmic (cTROP-2)
DFS

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.
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Patients´ Flow and Baseline Characteristics
Baseline Characteristics

Characteristics
Palbociclib

n=283
N           %                              

Placebo
n=293

N           %
Age (median [range]) 43 [22-55] 43 [19-56]

≤40 years 105 37.1 106 36.2
>40 years 178 62.9 187 63.8

Race/Ethnicity Caucasian/White 204 72.1 217 74.1
Black 5 1.8 1 0.3
Asian 41 14.5 34 11.6
Hispanic 1 0.4 5 1.7
Other 32 11.3 36 12.3

BMI <25 133 47.0 137 46.8
≥25 150 53.0 156 53.2

ECOG Performance Status 0 244 86.2 254 86.7
1 39 13.8 39 13.3

GnRH analogue use* No 189 66.8 192 65.5
Yes 94 33.2 101 34.5

Patients´Flow

Premenopausal at BL*
n=300

Patients randomized
n=1250

Patients analyzed
n=283

Palbociclib
n=619

Premenopausal at BL*
n=316

Patients analyzed
n=293

Placebo
n=631

Available blood samples
BL n=293
Before cycle 7 n=267
EOT** n=277

Available blood samples
BL n=283
Before cycle 7 n=259
EOT** n=264

Patients without further 
blood samples after BL

n=17

Patients without further 
blood samples after BL

n=23

*as reported by the investigator at baseline (BL), anamnestic
**End of treatment (EOT), samples collected 4 weeks after last therapy

Abbreviations: BMI, Body-Mass-Index; GnRH, Gonadotropin-Releasing-Hormone. 
*GnRH analogue use during NACT was not captured. 

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.
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Level of Estradiol and FSH During the Study

▪ Median estradiol values were below dt at all time points
▪ A similar trend was observed in all predefined subgroups Median and interquartile range are reported 

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.
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Ovarian Function in Young Patients Treated with 
Postneoadjuvant Palbociclib and Endocrine Therapy for 

HR-positive, HER2-negative Early Breast Cancer: 
Explorative Analysis in Penelope-B

Jenny Furlanetto, Frederik Marmé, Christian Thode, Valentina Nekljudova, 
Yuan Liu, Miguel Martin, Toralf Reimer, Erik Knudsen, Carsten Denkert, 

Martina Bassy, Lesley-Ann Martin, Thomas Karn, Bruno Sinn, Martin Filipits, 
Marion van Mackelenbergh, Peter A. Fasching, Volkmar Müller, Elmar 

Stickeler, Christian Schem, Sibylle Loibl

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.
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Introduction

▪ To assess and to compare between arms:
– Hormone levels (FSH and E2)
– AMH values (fertile vs non-fertile)

▪ Subgroups: 
– Menopausal status (pre- vs postmenopausal), as defined 

by levels of E2 and FSH at baseline
– GnRH analogue use (yes vs no)
– Age (≤40 vs >40 years)

1. Loibl S et al. J Clin Oncol 2021; 2. Marmé ASCO 2021

▪ About 50% of the patients in the Penelope-B study were 
premenopausal at baseline2

▪ Estradiol (E2), follicle-stimulating hormone (FSH), anti-
Müllerian hormone (AMH) values might be influenced by 
post-neoadjuvant palbociclib

▪ Changes in hormones for patients treated with CDK4/6 
inhibitors + ET are not well explored 
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Rates of Postmenopausal Levels of Estradiol and FSH
Age

GnRH Analogue use

Overall

Hormone-defined Menopausal Status

This presentation is the intellectual property of GBG.
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Rates of Patients with Non-fertile Level of AMH 

▪ Median AMH was below the detection limit (0.03 ng/mL) at all time points
▪ No difference was observed in subgroups 

Non-fertile AMH level:
AMH <0.22 ng/mL 

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.
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Summary and Conclusions
▪ Palbociclib did not influence estradiol and FSH levels significantly when added to 

the endocrine therapy after NACT in women who are premenopausal at study 
entry1,2

▪ At study start, even if patients were defined as premenopausal by the
investigators (anamnestic), the majority had postmenopausal hormone levels

▪ Palbociclib does not seem to impact the ovarian reserve as defined by AMH levels 
overall and in subgroups

▪ Studies on new drugs should incorporate prospective data collection of fertility 
parameters and hormones analysis in order to adequately counsel young patients

1. Loibl S et al. The Oncologist 2017; 2. Cui SABCS 2021

PENELOPEB

(ESMO 2022)
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SASCIA
(ESMO Breast Cancer 2022)
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This presentation is the intellectual property of GBG.
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Selected Baseline Characteristics
Clinical parameters Category SG 

N=45 N(%)
TPC 

N=43 N(%)

Age Median (range) 46.0 (24.0-71.0) 51.0 (32.0-74.0)
BMI Median (range) 25.8 (20.0-42.6) 23.8 (18.2-35.4)

ECOG ECOG 0 41 (91.1) 33 (76.7)
ECOG 1 4 ( 8.9) 10 (23.3)

ypN ypN0 22 (48.9) 24 (55.8)
ypN+ 23 (51.1) 19 (44.2)

Grading G2 7 ( 15.6) 8 ( 18.6)
G3 38 (84.4) 35 (81.4)

ER/PgR (central)* both negative (TNBC) 30 (66.7) 29 (67.4)
at least one positive 15 ( 33.3) 14 (32.6)

CPS-EG (HR+ pts only) CPS-EG score ≥3 10 (66.6) 9 (64.3)
CPS-EG score 2, ypN+ 5 (33.3) 5 (35.7)

*cut-off: ≥1% positive stained cells; assessed on residual cancer at surgery or if not possible from lymph nodes, otherwise from core biopsy

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.
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SAEs According to SOC

SOC SG
absolute numbers

TPC*
absolute numbers

Total 6 1

Patients with at least 1 SAE 5 1
− Infections and infestations 1 1
− Blood and lymphatic system disorders 2 0
− Cardiac disorders 1 0
− Gastrointestinal disorders 1 0
− Investigations 1 0

Absolute numbers, N=88 (N=45 in SG arm and N=43 in TPC arm)

*TPC = capecitabine or observation

This presentation is the intellectual property of GBG.
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ESMO Breast Cancer 2022, 3-5 May 2022

Endocrine
background
Treatment*
(ER + pts only)

prior
neoadjuvant
chemotherapy
(all pts)

Prior NACT & Endocrine Background Therapy
Therapy SG N=45

N (%)

EC/AC, Taxane, Carboplatin 23 (51.1)

EC/AC, Taxane 20 (44.4)

Taxane + Cyclophosphamide 0 (0.0)

ddiETC 1 (2.2)

TAC 1 (2.2)

Immune-checkpoint inhibitor 1 (2.2)*

TPC
All N=43 (%) Cape N=32 (%)

29 (67.4) 29 (90.6)

9 (20.9) 2 (6.3)

2 (4.6) 1 (3.1)

3 (7.0) 0 (0.0)

0 (0.0) 0 (0.0)

0 (0.0) 0 (0.0)*pembrolizumab

Therapy SG N=15
N (%)

Endocrine therapy 10 (66.7)

Tamoxifen 6 (40.0)

Letrozole 4 (26.7)

Ovarian ablation 3 (20.0)

*before start of study

TPC
All N=14 (%) Cape N=3 (%)

8 (57.1) 0 (0.0)

6 (42.9) 0 (0.0)

2 (14.3) 0 (0.0)

2 (14.3) 0 (0.0)

This presentation is the intellectual property of GBG.
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Safety Interim Analysis
▪ A prespecified safety interim analysis (SIA) was to take place after the first

50 randomised patients completed 4 cycles of treatment (Cape, SG) or
three months of observation.

▪ Objectives:
– Safety: assessment of any grade (1-5) and high grade (3-5) adverse events coded

according to NCI-CTCAE version 5.

– Compliance: assessment of dose reductions, dose delays, treatment interruptions,
and treatment discontinuation rates.

▪ SIA set includes all patients who completed at least 2 cycles of treatment
(or discontinued earlier) respectively all patients who have been observed
for 6 weeks as part of TPC at the cut-off time point (October 14, 2021).

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.
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Safety interim analysis of the phase III postneoadjuvant
SASCIA study evaluating sacituzumab govitecan in 

patients with primary HER2-negative breast cancer at 
high relapse risk after neoadjuvant treatment

Frederik Marmé, Claus Hanusch, Jenny Furlanetto, Patrick Morris, Theresa Link, Carsten Denkert, 
Peter A. Fasching, Christian Jackisch, Silvia Antolín, Christine Solbach, Philippe Aftimos, 

Jens Huober, Michael Untch, Marija Balic, Mattea Reinisch, Jens-Uwe Blohmer, 
Anthony Goncalves, Julia Rey, Thomas Buechele, Sibylle Loibl

EudraCT 2019-004100-35
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Flow of Patients

Randomised N=142*
•SG N=72
•Capecitabine N=51
•Observation N=19

Included in the SIA N=88
•SG N=45
•Capecitabine N=32
•Observation N=11

Therapy never started N=8
• SG N=4
• Capecitabine N=4
• Observation   N=0

Screened N=230

*at the time SIA was „triggered“
SIA, safety interim analysis; 
SG, Sacituzumab govitecan.

Not completed cycle 2 N=46

TPC

TPC

This presentation is the intellectual property of GBG.
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Rationale
▪ Neoadjuvant chemotherapy (NACT) is the standard option for patients with

triple-negative breast cancer (TNBC) but also for high-risk hormone-receptor
(HR)-positive/HER2-negative breast cancer (BC).

▪ TNBC patients without pCR have a high-risk of recurrence.1

▪ Patients with HR-positive/HER2-negative BC and a CPS+EG-Score ≥3 or =2
with ypN+ have a high-risk of recurrence.2

▪ Post-neoadjuvant therapy can significantly improve survival in TNBC and in
HR-positive/HER2-negative BC as demonstrated.3,4,5,6

▪ Sacituzumab govitecan (SG) improves overall survival (OS) in heavily
pretreated, widely chemotherapy refractory TNBC and has activity in HR-
positive/HER-negative metastatic BC.7, 8

1. Marmé F et al. Eur J Cancer 2016; 2. Marmé F et al. Eur J Cancer 2021; 
3. Masuda et al N Engl J Med 2017; 4. von Minckwitz N et al Engl J Med 2019; 
5. Johnston S et al. J Clin Oncol 2020; 6. Tutt A et al N Engl J Med 2021; 
7. Bardia A et al. N Engl J Med 2021; 8. Kalinsky K et al. Ann Oncol 2020
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Study Design

N=1200

HER2-negative
early breast 

cancer

• At least 16 weeks 
of taxane-based 
NACT

• No pCR:
- TNBC
- HR-positive and 

CPS-EG score ≥3 
or 2 and ypN+

R
1:1

Sacituzumab govitecan 10 mg/kg 
(8 cycles d1, 8 q3w)

Treatment of physician´s choice*

* Capecitabine (Cape, 2000 mg/m2/d, days 1-14, q21d  for up to 8 cycles) or platinum-based chemotherapy (8 cycles) or observation.
Background therapy: in patients with HR-positive breast cancer, endocrine-based therapy will be administered according to local guidelines. 

Stratification factors:
• HR-pos. vs HR-neg.
• ypN+ vs ypN-0

Follow
-up

Primary endpoint:
▪ iDFS

Key secondary endpoints:
• OS, DDFS, LRRFI
• iDFS & OS by HR & 

ypN
• Safety & compliance, 

PROs
• Translational

objectives

This presentation is the intellectual property of GBG.
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AEs High Grade:

AEs, N (%)
SG N=45

N (%)
TPC N=43

N (%)
Grade 3 Grade 4 Grade 3 Grade 4

Any AE 19 (42.2) 11 (24.4) 4 (9.3) 5 (11.6)
Any hematological AE 17 (37.8) 8 (17.8) 0 (0.0) 0 (0.0)
Any non-hematological AE 12 (26.7) 3 (6.7) 4 (9.3) 5 (11.6)                                                                                                                     
Anaemia 1 (2.2) 0 (0.0) 0 (0.0) 0 (0.0)
Leukopenia 12 (26.7) 1 (2.2) 0 (0.0) 0 (0.0)
Neutropenia 14 (31.1) 5 (11.1) 0 (0.0) 0 (0.0)
Nausea 2 (4.4) 0 (0.0) 0 (0.0) 0 (0.0)
Diarrhoea 2 (4.4) 0 (0.0) 1 (2.5) 0 (0.0)
Palmar plantar erythrodysaesthesia 0 (0.0) 0 (0.0) 3 (7.5) 0 (0.0)

Capecitabine N=32 
N(%)

Grade 3 Grade 4
4 (12.5) 5 (15.6)
0 (0.0) 0 (0.0)

4 (12.5) 5 (15.6)                                                                                                                     
0 (0.0) 0 (0.0)
0 (0.0) 0 (0.0)
0 (0.0) 0 (0.0)
0 (0.0) 0 (0.0)
1 (3.1) 0 (0.0)
3 (9.4) 0 (0.0)

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.

ESMO Breast Cancer 2022, 3-5 May 2022

Dose Delays
66.7

22.2

46.7
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SG
Capecitabine

N=30 N=13 N=10 N=2 N=21 N=3 N=3 N=7 N=3 N=1 N=1 N=3 N=1 N=4 N=1n.a.

Overall number of delays:  
44 in SG arm
16 in TPC (Capecitabine)
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Significant different AEs: SG vs TPC
0.011              <0.001

0.001              <0.001

0.005              0.235

<0.001             1.000

<0.001             <0.001

<0.001             <0.001

0.004               n.a.

0.004               0.496

0.017               n.a.

0.024               1.000

<0.001             n.a.

0.017                n.a.

0.001                0.100

%

*

*Febrile neutropenia: SG N=3 vs TPC N=0

p-values
Any grade      High grade

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.

ESMO Breast Cancer 2022, 3-5 May 2022

AEs: SG vs Capecitabine
%

*

*Febrile neutropenia: SG N=3 vs TPC N=0

%
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Dose Reductions
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Overall number of reductions:  
14 in SG arm
13 in TPC (Capecitabine)

This presentation is the intellectual property of GBG.
Contact them at publications@gbg.de for permission to reprint and/or distribute.

ESMO Breast Cancer 2022, 3-5 May 2022

Discontinuation of Study Therapy
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N=33 N=21 N=5 N=8 N=6* N=3**

*  N=4 after C1; N=2 after C6
**N=1 after C1, N=1 after C2, N=1 after C3
*** The percent values of the reasons for discontinuations refer to the
number of patients who completed or discontinued
treatment/observation

Reasons for
discontinuation***

SG
N (%)

Cape
N (%)

Relapse 1 (9.1) 1 (9.1)

Patient´s decision 3 (27.3) 1 (9.1)

Investigator´s decision 2 (18.1) 1 (9.1)
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Summary and Conclusion
▪ Patients in the SG arm reported more haematologic and non-haematologic

toxicities.
▪ More dose delays were observed in the SG vs TPC (Cape) arm.
▪ Dose reductions occured equally in both arms, mostly due to haematologic

toxicities in the SG and non-haematologic toxicities in the TPC (Cape) arm.
▪ Overall, in this pretreated and high-risk eBC population no unexpected

toxicities occured and the safety profile of SG is in line with available data.
▪ Guidelines for SG supportive therapy should be strictly followed.
▪ The IDMC recommended to continue the study without any modifications.
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Miriam Hägele

Conclusion

▪ Our deep learning model predicts HER2 status with state-of-the-art 
performance

▪ We validate the performance of our deep learning model on an independent 
clinical study

▪ Substantial performance increases can be achieved for subsets of patients 
based on the model's confidence via selective prediction

ESMO Congress 2022, 9-13 September, Paris 
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Results

▪ Validated on 1567 independent patients

▪ Tested generalization to independent clinical study 
GeparOcto3

Balanced accuracy = (Sensitivity + Specificity) / 2

ROC AUC (CI 95%) Balanced accuracy*

Test cohorts 
(GeparSixto, GeparSepto, 
GeparOcto)

81.2 (79.0-83.4) 73.1%

Independent study 
cohort 
(GeparOcto)

79.9 (76.9-82.9) 70.4%

Training Validation

GeparSixto1 205 156

GeparSepto2 639 496

GeparOcto3 - 915

Balanced accuracy = (Sensitivity + Specificity) / 2

ROC curve (overall)

GeparSixto: Von Minckwitz et al. Lancet Oncol (2014).
GeparSepto: Untch et al. Lancet Oncol (2016).
GeparOcto: Schneeweiss et al. Eur J Cancer (2019).
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Generalization of a deep learning model for HER2 status 
prediction on H&E-stained whole slide images from 3 

neoadjuvant clinical studies

Miriam Hägele, Klaus-Robert Müller, Carsten Denkert, Andreas Schneeweiss, Bruno Sinn, 
Michael Untch, Marion van Mackelenbergh, Christian Jackisch, Valentina Nekljudova, 

Thomas Karn, Maximilian Alber, Frederik Marmé, Christian Schem, Elmar Stickeler, Peter A. 
Fasching, Volkmar Müller, Karsten Weber, Bianca Lederer, Sibylle Loibl, Frederick Klauschen

ESMO Congress 2022, 9-13 September, Paris 
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Miriam Hägele

Selective Prediction

▪ Concept: Automatically select cases for which the model is very certain, i.e. define 
a subset with high predictive performance

▪ Trade-off between predictive performance and coverage

Total Selection with 
guaranteed risk1

Ensemble tail

Coverage 100% 32% 13%

Balanced 
accuracy

0.73 0.81 0.85

1 Geifman et al. (2017).
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Miriam Hägele

Background and Aim

▪ Predict HER2 status in breast 
cancer from routine diagnostic 
histological slides via deep 
learning algorithms 

▪ Develop model to generalize 
across clinical studies

ESMO Congress 2022, 9-13 September, Paris 
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Miriam Hägele

Materials and Methods
Data

⚫ Three neoadjuvant clinical studies1,2,3

Two-step machine learning approach
1. Extract tumor regions: Segmentation model 
2. Weakly supervised approach: Multiple 

instance learning model
⚫ Selective prediction evaluation

GeparSixto: Von Minckwitz et al. Lancet Oncol (2014).
GeparSepto: Untch et al. Lancet Oncol (2016).
GeparOcto: Schneeweiss et al. Eur J Cancer (2019).
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Patient Disposition and Patient Characteristics

Consort Diagram
Main Baseline Characteristics

N=106 patients
(mIIT population)

N=69 started treatment N=37 started treatment

PO→EC     N=69
N (%) *

PCb→EC  N=37
N (%) *

Overall N=106
N (%) *

Age (years),
median (range)

48.0 
(25.0, 71.0)

45.0 
(26.0, 67.0)

47.0 
(25.0, 71.0)

cT2 41 (60.3) 23 (62.2) 64 (61.0)

cN+ 17 (24.5) 16 (45.7) 33 (31.8)

ER and/or PgR
positive**

19 (27.5) 10 (27.0) 29 (27.4)

Ki-67 > 20%** 63 (91.3) 32 (86.5) 95 (89.6)

g/tBRCA-
mutation

38 (55.9) 21 (56.8) 59 (56.2)

*valid percent
** central testing

With recent FU (up to 1 year)
N=47 (68.1%)
- 15 Events
- 6 Deaths

With recent FU (up to 1 year)
N=23 (60.5%)

- 3 Events
- 1 Death

Fasching et al.  Ann Oncol. 2020

PO→EC PCb→EC
~2:1
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Results: iDFS in the Overall Study Population

37               32                30                27                 19                  6
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+ Censored
PCb 2/27 events

27(0) 23(4) 22(4) 21(5) 14(12) 4(21)PCb

PO 12/50 events
Logrank p=0.1015
HR PO to PCb = 3.26, 95% CI (0.73,14.56), p=0.1224

50(0) 47(3) 39(4) 36(4) 26(12) 6(32)PO

iDFS, months

▪ Median follow-up of 49.8 
(range 0.1 – 69.1) months

▪ 4-year loco-regional recurrence rate 
after PO treatment was higher (10.3%) 
compared to PCb treatment (4.9%) 

+ Censored
PCb 3/37 events
PO 15/69 events
unadjusted HR PO to PCb = 2.86, 95% CI (0.83, 9.90)
adjusted* HR PO to PCb = 3.6, 95% CI (1.02-12.7)

4yr 88.5%

4yr 76.0%

Patients at risk:

*adjusted for nodal status and gene mutation status

PCb

PO
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GeparOLA - GBG 90
Neoadjuvant paclitaxel/olaparib in comparison to paclitaxel/carboplatinum in 

patients with HER2-negative early breast cancer and homologous recombination 
deficiency – long-term survival of the GeparOLA study

Peter A. Fasching, Sabine Schmatloch, Jan Hauke, Julia Rey, Christian Jackisch, Peter Klare, Theresa Link, 
Claus Hanusch, Jens Huober, Andrea Stefek, Sabine Seiler, Christoph Uleer, Wolfgang D. Schmitt, Gabriele 

Doering, Kerstin Rhiem, Andreas Schneeweiss, Carsten Denkert, Rita K. Schmutzler, Eric Hahnen, 
Michael Untch, Valentina Nekljudova, Jens-Uwe Blohmer, Sibylle Loibl

-This is a joint study by GBG and AGO-B-
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GeparOla Study Design

~2:1
→PO N=65; PCb N=37

12 x Paclitaxel weekly 80mg/m²  
+ Olaparib tablets 100mg       

twice daily (PO)

12x Paclitaxel weekly 80mg/m²  
+ Carboplatin AUC 2 (PCb) weekly

Epirubicin/Cyclophosphamide
90/600 mg/m² q2w or q3w

Epirubicin/Cyclophosphamide
90/600 mg/m² q2w or q3w SU

RG
ER

Y 
 +

 p
CR

 R
at

e

Stratification Factors:
▪ Age (<40 years vs >= 40 years)
▪ Hormone Receptor Status (HR+ vs HR-)

Blood Collection
Screening Chemotherapy Chemotherapy SurgeryAfter PO/PCb

N=102
• Early stage BC
• HER2-negative
• cT2 - cT4a-d or

cT1c and high risk
• HRD* 
• No prior use of a 

PARP-inhibitor
• Central testing (ER, 

PgR, HER2, Ki-67)

Core Biopsies

* Patients with either a known somatic or germline BRCA1/2 mutation
or HRD score1 high (defined as a MyChoice™ Score of ≥42)

Fasching et al.  Ann Oncol. 2020
1Timms et al.  Breast Cancer Res 2014
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Results: iDFS Stratified by BRCA1/2-Mutation Status
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Results: Hazard Ratios According to Subgroups 

Subgroup Hazard RatioN p-Value Test for
(95% CI)patients Interaction

Overall 2.86 (.829, 9.90)106 0.096

0.185
<40 .408 (.025, 6.62)32 0.529
>= 40 4.14 (.940, 18.2)74 0.060

hormone receptor status 0.722
HR- 3.26 (.728, 14.6)77 0.122
HR+ 1.97 (.205, 19.0)29 0.556

g/tBRCA mutation 0.993
negative 2E7 (.000, .)46 0.994
positive 1.16 (.299, 4.49)59 0.830

cN 0.844
cN0 3.11 (.383, 25.3)72 0.288
cN+ 3.91 (.828, 18.4)33 0.085

pCR (ypT0/is ypN0) 0.624
no 3.82 (.843, 17.3)45 0.082
yes 1.97 (.220, 17.6)53 0.545

10.5 10

Longer iDFS with Olaparib+Paclitaxel Longer iDFS with Carboplatin+Paclitaxel

HR

n.a.* (no events in PCb arm)
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Summary and Conclusion
▪ GeparOLA investigated the addition of olaparib to paclitaxel as part of a NACT in 

HER2 negative early BC patients with homologous recombination deficiency.
▪ The pCR rates were not different between the treatment arms.
▪ iDFS, DDFS and OS was numerically inferior with PO-EC compared to PCb-EC.
▪ iDFS between PO-EC and PCb-EC in patients with g/tBRCA mutation was comparable.

It can be hypothesized within the population of HER2 negative early BC patients with HRD: 
- In patients with a g/tBRCA mutation olaparib can replace carboplatinum.
- In patients without a g/tBRCA mutation platinum containing NACT might result in a 

superior outcome.
These results need to be confirmed in a larger clinical trial!
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Results: DDFS and OS in the Overall Study Population
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Background 
Neoadjuvant treatment has become the standard of care for HER2-
positive (+) breast cancer. HER2+/hormone receptor-negative and
HER2+/hormone receptor-positive (HR+) breast cancers are biologically
distinct, with less aggressive characteristics and less chemosensitivity of
HER2+/HR+ subgroup.1

Several attempts have been made to use a more targeted approach in
HER2+/HR+ breast cancer by investigating different anti-HER2 therapies
with or without endocrine therapies in pre-and postmenopausal women.
The PI3K/AKT/mTOR pathway was found to be a key survival mechanism
responsible for endocrine resistance, and crosstalk between HR and the
PI3K/AKT/mTOR pathways has been described. In addition, inhibition of
PI3K signaling results in activation of HER2-pathway.2,3,4,5,6,7

PIK3CA mutations can be found in about 20%-30% of HER2+ breast
cancer patients and indicate a lower response to chemotherapy and anti-
HER2 therapy, especially in HER2+/HR+ tumors.8,9,10

The phase III Solar-1 study demonstrated a significant improvement in
progression-free survival with the addition of alpelisib to fulvestrant in
PIK3CA-mutant metastatic breast cancer.11

GeparPiPPa investigates - in the neoadjuvant setting - the potential
incremental efficacy and safety of inavolisib, an oral pure PI3Kα inhibitor,
in addition to endocrine and anti-HER2 therapy, in patients with early
HER2+/HR+ and PIK3CA-mutant breast cancer.

Follow-Up

• The study will be conducted in approximately 50 GBG and IBCSG sites.
• First patient in Q IV/2022.

References
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GeparPiPPa (GBG 105/EUDRA-CT 2021-002323-38) is a multicenter, randomized, open-label, parallel-group, phase II
study. Approximately 170 patients with early-stage HER2+/HR+, PIK3CA-mutant breast cancer will be randomized in
a 1:1 ratio to receive neoadjuvant endocrine therapy in combination with dual anti-HER2 blockade consisting of
ready-to-use fixed-dose combination of pertuzumab and trastuzumab as subcutaneous (PH-FDC SC) formulation
q3w for 6 cycles (18 weeks) with or without inavolisib (9mg 1x1/d orally, day 1-21 q3w). Endocrine therapy consists
of either tamoxifen 20mg or an aromatase inhibitor (1x1/d orally, day 1-21 q3w). Premenopausal women and men
receive a gonadotropin-releasing hormone (GnRH) analogue in addition to an aromatase inhibitor. After end of
therapy, patients will undergo a core biopsy and/or surgery. In case of tumor residuals in the biopsy, additional
neoadjuvant treatment may be given. In case of ycT0 and no tumor residuals in the biopsy, it is recommended to
undergo surgery. Further (neo)adjuvant systemic treatment and radiotherapy will be administered at the discretion
of the investigator and according to standard of care.

Primary objective:
▪ To compare pathological complete response (pCR=ypT0/is ypN0) rates between the two treatment arms
Secondary objectives (selection):
▪ To assess other pCR definitions
▪ To assess invasive disease-free survival and overall survival
▪ To assess breast conservation rate 
▪ To assess safety, tolerability and compliance
Correlative objectives (selection):
▪ To examine molecular/pathway markers in core biopsies and residual disease
▪ To assess the predictive/prognostic effect of different PIK3CA hot spot mutations
▪ To explore potential novel biomarkers through the use of baseline and on-therapy specimens

Study Treatment:
▪ Endocrine Therapy (ET): tamoxifen or an 

aromatase inhibitor (1x1/d orally, day 1-21 
q3w) +/- GnRH analogue 

▪ Pertuzumab/trastuzumab as subcutaneous 
formulation on d1, q3w:
➢ Loading dose 1st cycle: 1200 mg/600 mg 
➢ 2nd-6th cycles: 600 mg/600 mg

▪ Inavolisib 9mg 1x1/d orally, day 1-21 q3w

Supportive Treatment:
▪ Strategies for prevention of stomatitis, 

hyperglycemia (including home glucose 
monitoring), and diarrhea are provided in 
the protocol

Figure 1. GeparPiPPa Study Design

Study Overview 

Key Inclusion Criteria    Key Exclusion Criteria    

▪ Age  18 years
▪ Females or males 
▪ Diagnosis of a unilateral primary carcinoma of the breast by core needle biopsy
▪ Central testing must confirm HER2 positivity and HR positivity (according to ASCO/CAP 

guidelines) as well as PIK3CA mutation(s) (tumor)
▪ Primary tumor must be cT1c – cT3
▪ Normal cardiac function must be confirmed by ECG and cardiac ultrasound (LVEF ≥55%)
▪ Complete staging work-up prior to randomization 

▪ Excisional biopsy or lumpectomy and/or surgical axillary staging procedure prior to 
randomization

▪ Patients with definitive clinical or radiologic evidence of Stage IV BC
▪ Need of immediate neoadjuvant chemotherapy, e.g. inflammatory BC
▪ Body-Mass Index >30
▪ Patients with diabetes mellitus type I or uncontrolled type II 
▪ Patients with currently documented pneumonitis/interstitial lung disease
▪ Patients with active uveitis or vitritis, history of uveitis, or active infectious process in the 

eye

Collection of Biomaterial

Study requirements Screening Pre-
treatment

After 2nd/ before 
3rd dose of PH-

FDC SC

At end of 
treatment

FFPE tissue breast tumor X1 X X

Whole blood X

Plasma collection ctDNA X X X
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1. Central testing of PIK3CA mutation status

Recruitment

Information on the health status of German patients will be collected within the GBG’s
patient self-reporting registry (Patientenselbstauskunft) and of patients from other countries
within the GBG’s long-term registry of previous study participants (EternityB).

T
U

C
+T

ra
s+

C
ap

e
P

bo
+T

ra
s+

C
ap

e

N
o

.  
at

 R
is

k

0
3

6
9

1
27

8
.5

%

5
9
.0

% 1
5

1
8

2
1

2
4

2
7

3
0

3
3

3
6

T
im

e
 (

M
o
n
th

s
)

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

m
e
d
ia

n

Overall Survival Probability

21
7

21
3

17
6

12
8

95
68

40
26

17
11

5
2

0
12

6
12

2
10

1
75

45
27

18
10

4
3

1
0

0

 

41
0

18
2

10
5

66
25

14
8

6
2

2
2

1
0

20
2

77
31

17
5

1
1

1
1

0
0

0
0

T
U

C
+T

ra
s+

C
ap

e
P

bo
+T

ra
s+

C
ap

e

N
o

.  
at

 R
is

k

0
3

6
9

1
2

1
5

1
8

2
1

2
4

2
7

3
0

3
3

3
6

T
im

e
 (

M
o

n
th

s)

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

New Brain Lesion-Free
Survival Probability

m
e

d
ia

n

P
ro

g
re

s
s

io
n

-F
re

e
 S

u
rv

iv
a

l*
 p

e
r 

b
li

n
d

e
d

 i
n

d
e

p
e

n
d

e
n

t 
c

e
n

tr
a

l 
re

v
ie

w
 (

B
IC

R
) 

in
 P

a
ti

e
n

ts
 w

it
h

 B
ra

in
 M

e
ta

s
ta

s
e

s

B
a
c
k
g

ro
u

n
d

M
e
th

o
d

s

P
F

S
 p

e
r 

In
v

e
s

ti
g

a
to

r 
A

s
s

e
s

s
m

e
n

t 
in

 A
ll

 P
a

ti
e

n
ts

 w
it

h
 

B
ra

in
 M

e
ta

s
ta

s
e

s

T
im

e
 t

o
 N

e
w

 B
ra

in
 L

e
s
io

n
s
 o

r 
D

e
a
th

 i
n

 
P

a
ti

e
n

ts
 (

w
it

h
 o

r 
w

it
h

o
u

t 
B

ra
in

 
M

e
ta

s
ta

s
e
s
)

H
E

R
2
C

L
IM

B
 S

tu
d

y
 D

e
s
ig

n

P
F

S
 b

y
 I
n

v
e

s
ti

g
a

to
r 

in
 B

ra
in

 M
e

ta
s

ta
s

e
s

 S
u

b
g

ro
u

p
s

O
S

 i
n

 B
ra

in
 M

e
ta

s
ta

s
e

s
 S

u
b

g
ro

u
p

s

C
h

a
n

g
e

 i
n

 T
u

m
o

r 
V

o
lu

m
e

 i
n

 t
h

e
 T

u
c

a
ti

n
ib

 A
rm

 
R

e
g

a
rd

le
s

s
 o

f 
th

e
 P

re
s

e
n

c
e

 o
r 

A
b

s
e

n
c

e
 o

f 
B

ra
in

 
M

e
ta

s
ta

s
e

s
  

R
e
s
u

lt
s

P
a
ti

e
n

ts
 w

it
h

 B
ra

in
 M

e
ta

s
ta

s
e
s

C
o

n
c
lu

s
io

n
s

H
E

R
2
C

L
IM

B
 A

n
a
ly

s
is

 o
f 

P
a
ti

e
n

ts
 w

it
h

 
B

ra
in

 M
e
ta

s
ta

s
e
s
 

O
S

 i
n

 A
ll

 P
a

ti
e

n
ts

 w
it

h
 B

ra
in

 M
e

ta
s

ta
s

e
s

S
u

rv
iv

a
l 

B
e

n
e

fi
t 

in
 P

a
ti

e
n

ts
 w

it
h

 S
ta

b
le

 D
is

e
a

s
e

 a
s

 
B

e
s

t 
R

e
s

p
o

n
s

e

IM
P

A
C

T
 O

F
 T

U
C

A
T

IN
IB

 O
N

 P
R

O
G

R
E

S
S

IO
N

-F
R

E
E

 S
U

R
V

IV
A

L
 I

N
 P

A
T

IE
N

T
S

 W
IT

H
 H

E
R

2
+

 M
E

T
A

S
T

A
T

IC
 B

R
E

A
S

T
 C

A
N

C
E

R
 

A
N

D
 S

T
A

B
L

E
 O

R
 A

C
T

IV
E

 B
R

A
IN

 M
E

T
A

S
T

A
S

E
S

S
ib

y
lle

 L
o
ib

l1
, 
N

a
n
c
y
 U

. 
L
in

²,
 R

a
s
h
m

i 
K

. 
M

u
rt

h
y
³,

 S
a
ra

 A
. 
H

u
rv

it
z
⁴,

 V
ir
g
in

ia
 B

o
rg

e
s
⁵,

 M
a
fa

ld
a
 O

liv
e
ir
a
⁶,

 C
a
th

e
ri
n
e
 O

a
k
m

a
n
⁷,

 S
a
ra

h
 K

h
a
n
⁸,

 C
y
n
th

ia
 L

y
n
c
h
⁹,

 K
e
lly

 W
e
s
tb

ro
o
k

1
0
, 
C

a
th

e
ri
n
e
 D

o
y
le

11
, 
M

a
tt
e
a
 R

e
in

is
c
h

1
2
, 
M

a
rc

o
 C

o
lle

o
n
i1

3
, 
D

e
n
n
is

 S
la

m
o
n
⁴,

 G
a
b
ri
e
l 
N

. 
H

o
rt

o
b
a
g
y
i³
, 
E

ri
c
 P

. 
W

in
e
r²

, 
S

u
z
a
n
n
e
 M

c
G

o
ld

ri
c
k

1
4
, 
X

u
e
b
e
i A

n
1
4
, 
T

h
o
m

a
s
 B

a
c
h
e
lo

t1
5

1
5
G

e
rm

a
n

 B
re

a
s
t 

G
ro

u
p

, 
N

e
u

-I
s
e

n
b

u
rg

, 
G

e
rm

a
n

y,
 ²

D
a

n
a

-F
a

rb
e

r 
C

a
n

c
e

r 
In

s
ti
tu

te
, 

B
o

s
to

n
, 

M
A

, 
U

S
A

; 
³M

D
 A

n
d

e
rs

o
n

 C
a

n
c
e

r 
C

e
n

te
r,

 H
o

u
s
to

n
, 
T

X
, 

U
S

A
; 

⁴U
C

L
A

 M
e

d
ic

a
l 
C

e
n

te
r/

J
o

n
s
s
o

n
 C

o
m

p
re

h
e

n
s
iv

e
 C

a
n

c
e

r 
C

e
n

te
r,

 L
o

s
 A

n
g

e
le

s
, 

C
A

, 
U

S
A

; 
⁵U

n
iv

e
rs

it
y
 o

f 
C

o
lo

ra
d

o
 C

a
n

c
e

r 
C

e
n

te
r,

 A
u

ro
ra

, 
C

O
, 

U
S

A
; 

⁶H
o

s
p

it
a

l 
U

n
iv

e
rs

it
a

ri
o

 V
a

ll 
D

’H
e

b
ro

n
, 

B
a

rc
e

lo
n

a
, 

S
p

a
in

; 
⁷S

u
n

s
h

in
e

 H
o

s
p

it
a

l,
 S

t.
 A

lb
a

n
s
, 

V
ic

to
ri
a

, 
A

u
s
tr

a
lia

; 
⁸N

o
tt

in
g

h
a

m
 U

n
iv

e
rs

it
y
 H

o
s
p

it
a

ls
 N

H
S

 T
ru

s
t,

 N
o

tt
in

g
h

a
m

, 
U

K
; 

⁹C
a

n
c
e

r 
T

re
a

tm
e

n
t 

C
e

n
te

rs
 o

f 
A

m
e

ri
c
a

 –
 P

h
o

e
n

ix
, 

G
o

o
d

y
e

a
r,

 A
Z

, 
U

S
A

; 
 

1
0
D

u
k
e

 U
n

iv
e

rs
it
y
 M

e
d

ic
a

l 
C

e
n

te
r,

 D
u

rh
a

m
, 

N
C

, 
U

S
A

; 
11

H
o

p
it
a

l 
d

u
 S

a
in

t-
S

a
c
re

m
e

n
t,

 C
H

U
 d

e
 Q

u
e

b
e

c
-U

n
iv

e
rs

it
e

 L
a

v
a

l,
 Q

u
e

b
e

c
, 

C
a

n
a

d
a

; 
1
2
K

lin
ik

e
n

 E
s
s
e

n
-M

it
te

 -
 E

v
a

n
g

. 
H

u
y
s
s
e

n
s
-S

ti
ft

u
n

g
, 

E
s
s
e

n
, 

G
e

rm
a

n
y
; 

1
3
Is

ti
tu

to
 E

u
ro

p
e

o
 d

i 
O

n
c
o

lo
g

ia
, 

M
ila

n
, 

It
a

ly
; 

1
4
S

e
a

g
e

n
 I

n
c
.,

 B
o

th
e

ll,
 W

A
, 

U
S

A
; 

¹5
C

e
n

tr
e

 L
é

o
n

 B
é

ra
rd

, 
L
y
o

n
, 

F
ra

n
c
e

A
b

s
tr

a
c
t 

N
o

. 
7

G
e
rm

a
n

 C
a
n

c
e
r 

C
o

n
g

re
s
s
 2

0
2
2
; 

N
o

v
e
m

b
e
r 

1
3
–
1
6
, 
2
0
2
2

• 
U

p
 t

o
 5

0
%

 o
f 

p
a

ti
e

n
ts

 w
it
h

 H
E

R
2

+
 M

B
C

 w
ill

 d
e

v
e

lo
p

 
b

ra
in

 m
e

ta
s
ta

s
e

s
 a

n
d

 e
ff
e

c
ti
v
e

 a
n

d
 t

o
le

ra
b

le
 

tr
e

a
tm

e
n

t 
o

p
ti
o

n
s
 a

re
 n

e
e

d
e

d
.1

-4

 ◦
T

h
e

s
e

 p
a

ti
e

n
ts

 a
re

 f
re

q
u

e
n

tl
y
 e

x
c
lu

d
e

d
 f

ro
m

 
re

g
is

tr
a

ti
o

n
a

l 
tr

ia
ls

 
• 

T
u
c
a
ti
n
ib

 i
s
 a

n
 o

ra
l T

K
I,
 r

e
c
e
n
tl
y
 a

p
p
ro

v
e
d
 i
n

 
th

e
 U

S
, 
S

w
it
z
e
rl
a
n
d
, 
C

a
n
a
d
a
, 
S

in
g
a
p
o
re

, 
a
n
d

 
A

u
s
tr

a
lia

. 
T

u
c
a
ti
n
ib

 i
s
 h

ig
h
ly

 s
e
le

c
ti
v
e
 f
o
r 

th
e
 k

in
a
s
e

 
d
o
m

a
in

 o
f 
H

E
R

2
 w

it
h
 m

in
im

a
l 
in

h
ib

it
io

n
 o

f 
E

G
F

R
.5

,6

• 
T

h
e

 p
iv

o
ta

l 
H

E
R

2
C

L
IM

B
 s

tu
d

y
 c

o
m

p
a

re
d

 t
u

c
a

ti
n

ib
 

o
r 

p
la

c
e

b
o

, 
in

 c
o

m
b

in
a

ti
o

n
 w

it
h

 t
ra

s
tu

z
u

m
a

b
 a

n
d

 
c
a

p
e

c
it
a

b
in

e
, 

in
 p

a
ti
e

n
ts

 w
it
h

 H
E

R
2

+
 M

B
C

, 
w

it
h

 a
n

d
 

w
it
h

o
u

t 
b

ra
in

 m
e

ta
s
ta

s
e

s
, 

p
re

v
io

u
s
ly

 t
re

a
te

d
 w

it
h

 
tr

a
s
tu

z
u

m
a

b
, 

p
e

rt
u

z
u

m
a

b
, 

a
n

d
 T

-D
M

1
.⁷

 ◦
E

n
ro

lle
d
 a

 l
a
rg

e
 p

e
rc

e
n
ta

g
e
 o

f 
p
a
ti
e
n
ts

 (
4
8
%

; 
2
9
1
/6

1
2
) 

w
it
h
 b

ra
in

 m
e
ta

s
ta

s
e
s
 o

r 
h
is

to
ry

 o
f 
b
ra

in
 m

e
ta

s
ta

s
e
s
 a

t 
b
a
s
e
lin

e
 i
n
c
lu

d
in

g
 p

re
v
io

u
s
ly

 u
n
tr

e
a
te

d
, 
tr

e
a
te

d
 s

ta
b
le

, 
a
n
d
 t
re

a
te

d
 p

ro
g
re

s
s
in

g
 ◦

H
E

R
2

C
L

IM
B

 t
ri
a

l 
m

e
t 

a
ll 

p
ri
m

a
ry

 a
n

d
 a

lp
h

a
-c

o
n

tr
o

lle
d

 
s
e

c
o

n
d

a
ry

 e
n

d
p

o
in

ts
 a

t 
th

e
 fi

rs
t 

in
te

ri
m

 a
n

a
ly

s
is

 ◦
T

re
a

tm
e

n
t 

w
it
h

 t
u

c
a

ti
n

ib
 i
n

 c
o

m
b

in
a

ti
o

n
 w

it
h

 
tr

a
s
tu

z
u

m
a

b
 a

n
d

 c
a

p
e

c
it
a

b
in

e
 w

a
s
 w

e
ll 

to
le

ra
te

d
 a

n
d

 
h

a
d

 a
 m

a
n

a
g

e
a

b
le

 s
a

fe
ty

 p
ro

fi
le

• 
O

S
 w

a
s
 d

e
fi
n

e
d

 a
s
 t

im
e

 f
ro

m
 r

a
n

d
o

m
iz

a
ti
o

n
 t

o
 d

e
a

th
 

fr
o

m
 a

n
y
 c

a
u

s
e

.
 ◦

O
S

 i
n

 p
a

ti
e

n
ts

 w
it
h

 b
ra

in
 m

e
ta

s
ta

s
e

s
 w

a
s
 a

 
p

re
s
p

e
c
ifi

e
d

 s
u

b
g

ro
u

p
 a

n
a

ly
s
is

 ◦
E

x
p

lo
ra

to
ry

 a
n

a
ly

s
is

 o
f 

O
S

 i
n

 p
a

ti
e

n
ts

 w
h

o
 h

a
d

 b
e

s
t 

re
s
p

o
n

s
e

 o
f 

S
D

 a
n

d
 b

y
 b

ra
in

 m
e

ta
s
ta

s
e

s
 s

u
b

g
ro

u
p

s
 

a
re

 p
o

s
t-

h
o

c
• 

P
F

S
 w

a
s
 d

e
fi
n

e
d

 a
s
 t

im
e

 f
ro

m
 r

a
n

d
o

m
iz

a
ti
o

n
 t

o
 

d
is

e
a

s
e

 p
ro

g
re

s
s
io

n
 o

r 
d

e
a

th
 f

ro
m

 a
n

y
 c

a
u

s
e

.
 ◦

P
F

S
 b

y
 i
n

v
e

s
ti
g

a
to

r 
in

 p
a

ti
e

n
ts

 w
it
h

 b
ra

in
 m

e
ta

s
ta

s
e

s
 

w
a

s
 a

 p
re

s
p

e
c
ifi

e
d

 e
x
p

lo
ra

to
ry

 a
n

a
ly

s
is

 ◦
E

x
p

lo
ra

to
ry

 a
n

a
ly

s
is

 o
f 

P
F

S
 b

y
 i
n

v
e

s
ti
g

a
to

r 
b

y
 b

ra
in

 
m

e
ta

s
ta

s
e

s
 s

u
b

g
ro

u
p

s
 a

re
 p

o
s
t-

h
o

c
 

• 
N

e
w

 b
ra

in
 l
e

s
io

n
-f

re
e

 s
u

rv
iv

a
l 
w

a
s
 d

e
fi
n

e
d

 a
s
 t

im
e

 
fr

o
m

 r
a

n
d

o
m

iz
a

ti
o

n
 t

o
 n

e
w

 l
e

s
io

n
 i
n

 t
h

e
 b

ra
in

 o
r 

d
e

a
th

 f
ro

m
 a

n
y
 c

a
u

s
e

.
 ◦

N
e

w
 b

ra
in

 l
e

s
io

n
-f

re
e

 s
u

rv
iv

a
l 
in

 a
ll 

p
a

ti
e

n
ts

 w
a

s
 a

n
 

e
x
p

lo
ra

to
ry

 p
o

s
t-

h
o

c
 a

n
a

ly
s
is

• 
T

h
e

 K
a

p
la

n
-M

e
ie

r 
m

e
th

o
d

 w
a

s
 u

s
e

d
 t

o
 e

s
ti
m

a
te

 
P

F
S

, 
O

S
, 

a
n

d
 n

e
w

 b
ra

in
 l
e

s
io

n
-f

re
e

 s
u

rv
iv

a
l 
ti
m

e
 

c
u

rv
e

s
, 

m
e

d
ia

n
 P

F
S

, 
O

S
 a

n
d

 n
e

w
 b

ra
in

 l
e

s
io

n
-

fr
e

e
 s

u
rv

iv
a

l,
 a

n
d

 9
5

%
 c

o
n

fi
d

e
n

c
e

 i
n

te
rv

a
ls

 f
o

r 
th

e
 

tr
e

a
tm

e
n

t 
g

ro
u

p
s
. 

C
o

x
 p

ro
p

o
rt

io
n

a
l-
h

a
z
a

rd
s
 m

o
d

e
ls

, 
w

it
h

 s
tr

a
ti
fi
c
a

ti
o

n
 f

a
c
to

rs
 t

a
k
e

n
 i
n

to
 a

c
c
o

u
n

t,
 w

e
re

 
u

s
e

d
 t

o
 e

s
ti
m

a
te

 h
a

z
a

rd
 r

a
ti
o

s
 a

n
d

 9
5

%
 c

o
n

fi
d

e
n

c
e

 
in

te
rv

a
ls

. 
• 

A
ll 

P
 v

a
lu

e
s
 a

re
 n

o
m

in
a

l.

• 
In

 a
n

 e
x
p

lo
ra

to
ry

 a
n

a
ly

s
is

 i
n

 p
a

ti
e

n
ts

 w
it
h

 v
is

c
e

ra
l 

m
e

ta
s
ta

s
e

s
 (

n
=

4
5

5
) 

th
e

 m
e

d
ia

n
 O

S
 w

a
s
 1

8
.1

 
m

o
n

th
s
 i
n

 t
h

e
 t

u
c
a

ti
n

ib
 a

rm
 v

s
 1

3
.8

 m
o

n
th

s
 i
n

 t
h

e
 

p
la

c
e

b
o

 a
rm

 (
H

R
=

0
.7

2
; 

9
5

%
 C

I:
 0

.5
3

, 
0

.9
7

; 
P

=
0

.0
3

).
• 

In
 a

n
 e

x
p

lo
ra

to
ry

 a
n

a
ly

s
is

 i
n

 p
a

ti
e

n
ts

 w
it
h

 b
ra

in
 

m
e

ta
s
ta

s
e

s
 a

t 
b

a
s
e

lin
e

, 
tu

c
a

ti
n

ib
 i
n

 c
o

m
b

in
a

ti
o

n
 w

it
h

 
tr

a
s
tu

z
u

m
a

b
 a

n
d

 c
a

p
e

c
it
a

b
in

e
:⁸

 ◦
D

o
u

b
le

d
 t

h
e

 i
n

tr
a

c
ra

n
ia

l 
o

b
je

c
ti
v
e

 r
e

s
p

o
n

s
e

 r
a

te
 (

4
7

%
 

in
 t
h

e
 t
u

c
a

ti
n

ib
 a

rm
 v

s
 2

0
%

 i
n

 t
h

e
 p

la
c
e

b
o

 a
rm

; 
P

=
0

.0
3

)
 ◦

R
e

d
u

c
e

d
 t

h
e

 r
is

k
 o

f 
in

tr
a

c
ra

n
ia

l 
p

ro
g

re
s
s
io

n
 o

r 
d

e
a

th
 b

y
 

tw
o

 t
h

ir
d

s
 (

H
R

=
0

.3
2

; 
P

<
0

.0
0

0
1

)
 ◦

R
e

d
u

c
e

d
 r

is
k
 o

f 
d

e
a

th
 b

y
 n

e
a

rl
y
 h

a
lf
 (

H
R

=
0

.5
8

; 
P

=
0

.0
0

5
)

 ◦
A

ll 
a

s
s
e

s
s
m

e
n

ts
 w

e
re

 d
o

n
e

 b
y
 i
n

v
e

s
ti
g

a
to

r 
u

s
in

g
 

R
E

C
IS

T
 1

.1
 c

ri
te

ri
a

H
E

R
2

C
L

IM
B

 R
a

n
d

o
m

iz
e

d
, 

D
o

u
b

le
-B

li
n

d
, 

P
iv

o
ta

l 
T
ri

a
l

6
1

2
 p

a
ti

e
n

ts
 r

a
n

d
o

m
iz

e
d

 2
:1

 F
e

b
ru

a
ry

 2
0

1
6

 t
o

 M
a

y
 2

0
1

9

• 
B

ra
in

 M
R

I 
fo

r 
b

ra
in

 m
e

ta
s
ta

s
e

s
 p

a
ti
e

n
ts

 e
v
e

ry
 6

 
w

e
e

k
s
 i
n

 fi
rs

t 
2

4
 w

e
e

k
s
, 

e
v
e

ry
 9

 w
e

e
k
s
 t

h
e

re
a

ft
e

r
• 

E
lig

ib
le

 b
ra

in
 m

e
ta

s
ta

s
e

s
 p

a
ti
e

n
ts

:
 ◦

N
o

t 
re

q
u

ir
in

g
 i
m

m
e

d
ia

te
 l
o

c
a

l 
th

e
ra

p
y

 ◦
R

e
q

u
ir
in

g
 l
o

c
a

l 
th

e
ra

p
y
 d

u
ri
n

g
 s

c
re

e
n

in
g

 c
o

u
ld

 b
e

 
e

lig
ib

le
 a

ft
e

r 
w

a
s
h

o
u

t

• 
T

u
c
a

ti
n

ib
 i
s
 t

h
e

 fi
rs

t 
T

K
I 

to
 d

e
m

o
n

s
tr

a
te

 
p

ro
lo

n
g

e
d

 O
S

 i
n

 p
a

ti
e

n
ts

 w
it
h

 H
E

R
2

+
 M

B
C

 
re

g
a

rd
le

s
s
 o

f 
th

e
 p

re
s
e

n
c
e

 o
r 

a
b

s
e

n
c
e

 o
f 

b
ra

in
 

m
e

ta
s
 t

a
s
e

s
 i
n

 a
 r

a
n

d
o

m
iz

e
d

, 
c
o

n
tr

o
lle

d
 t

ri
a

l.
 ◦
P

a
ti
e

n
ts

 w
it
h

 S
D

 a
s
 a

 b
e

s
t 

re
s
p

o
n

s
e

 i
n

 t
h

e
 

tu
c
a

ti
n

ib
 a

rm
 h

a
d

 a
 c

lin
ic

a
lly

 m
e

a
n

in
g

fu
l 

im
p

ro
v
e

m
e

n
t 

in
 O

S
.

• 
T

re
a

tm
e

n
t 

w
it
h

 t
u

c
a

ti
n

ib
 i
n

 c
o

m
b

in
a

ti
o

n
 w

it
h

 
tr

a
s
tu

z
u

m
a

b
 a

n
d

 c
a

p
e

c
it
a

b
in

e
 r

e
s
u

lt
e

d
 i
n

 b
e

tt
e

r 
d

is
e

a
s
e

 c
o

n
tr

o
l 
in

 p
a

ti
e

n
ts

 w
it
h

 o
r 

w
it
h

o
u

t 
b

ra
in

 
m

e
ta

s
ta

s
e

s
 c

o
m

p
a

re
d

 t
o

 t
h

e
 p

la
c
e

b
o

 a
rm

.
• 

O
S

 a
n

d
 P

F
S

 b
e

n
e

fi
t 

o
f 

tu
c
a

ti
n

ib
 i
n

 p
a

ti
e

n
ts

 w
it
h

 
b

a
s
e

lin
e

 b
ra

in
 m

e
ta

s
ta

s
e

s
 w

a
s
 s

e
e

n
 a

c
ro

s
s
 a

ll 
b

ra
in

 m
e

ta
s
ta

s
e

s
 s

u
b

g
ro

u
p

s
.

• 
In

 a
ll 

H
E

R
2

C
L

IM
B

 p
a

ti
e

n
ts

, 
tu

c
a

ti
n

ib
 r

e
d

u
c
e

d
 

th
e

 r
is

k
 o

f 
d

e
v
e

lo
p

in
g

 n
e

w
 b

ra
in

 l
e

s
io

n
s
 o

r 
d

e
a

th
 

b
y
 n

e
a

rl
y
 h

a
lf
.

 ◦
N

e
w

 b
ra

in
 l
e

s
io

n
s
 i
n

 p
a

ti
e

n
ts

 w
it
h

o
u

t 
b

a
s
e

lin
e

 
b

ra
in

 m
e

ta
s
ta

s
e

s
 w

e
re

 r
a

re
.

• 
T

h
e

s
e

 r
e

s
u

lt
s
 f

u
rt

h
e

r 
d

e
m

o
n

s
tr

a
te

 t
h

a
t 

tu
c
a

ti
n

ib
 i
n

 c
o

m
b

in
a

ti
o

n
 w

it
h

 t
ra

s
tu

z
u

m
a

b
 

a
n

d
 c

a
p

e
c
it
a

b
in

e
 i
s
 a

n
 a

c
ti
v
e

 r
e

g
im

e
n

 f
o

r 
p

a
ti
e

n
ts

 w
it
h

 H
E

R
2

+
 M

B
C

, 
w

it
h

 o
r 

w
it
h

o
u

t 
b

ra
in

 
m

e
ta

s
ta

s
e

s
, 
p

re
v
io

u
s
ly

 t
re

a
te

d
 w

it
h

 t
ra

s
tu

z
u

m
a

b
, 

p
e

rt
u

z
u

m
a

b
, 

a
n

d
 T

-D
M

1
.

• 
P

F
S

 b
e

n
e

fi
t 

w
a

s
 o

b
s
e

rv
e

d
 i
n

 a
ll 

p
a

ti
e

n
ts

 r
e

g
a

rd
le

s
s
 

o
f 

p
re

s
e

n
c
e

 o
r 

a
b

s
e

n
c
e

 o
f 

b
ra

in
 m

e
ta

s
ta

s
e

s
.

• 
O

S
 b

e
n

e
fi
t 

w
a

s
 o

b
s
e

rv
e

d
 i
n

 a
ll 

p
a

ti
e

n
ts

 r
e

g
a

rd
le

s
s
 o

f 
p

re
s
e

n
c
e

 o
r 

a
b

s
e

n
c
e

 o
f 

b
ra

in
 m

e
ta

s
ta

s
e

s
.

a
 A

c
ti
v
e

 b
ra

in
 m

e
ta

s
ta

s
e

s
 i
s
 d

e
fi
n

e
d

 a
s
 p

a
ti
e

n
ts

 w
it
h

 u
n

tr
e

a
te

d
 o

r 
tr

e
a

te
d

 a
n

d
 p

ro
g

re
s
s
in

g
 b

ra
in

 m
e

ta
s
ta

s
e

s
a

 A
c
ti
v
e

 b
ra

in
 m

e
ta

s
ta

s
e

s
 i
s
 d

e
fi
n

e
d

 a
s
 p

a
ti
e

n
ts

 w
it
h

 u
n

tr
e

a
te

d
 o

r 
tr

e
a

te
d

 a
n

d
 p

ro
g

re
s
s
in

g
 b

ra
in

 m
e

ta
s
ta

s
e

s

• 
T
o
 a

ll 
p
a
ti
e
n
ts

 w
h
o
 p

a
rt

ic
ip

a
te

d
 i
n
 t
h
is

 t
ri
a
l 
a
n
d
 t
h
e
ir
 f
a
m

ili
e
s

• 
T
o
 i
n
v
e
s
ti
g
a
to

rs
 a

n
d
 r

e
s
e
a
rc

h
 s

ta
ff
 a

t 
a
ll 

H
E

R
2
C

L
IM

B
 c

lin
ic

a
l 
s
it
e
s

• 
T
o
 m

e
m

b
e
rs

 o
f 
th

e
 I
n
d
e
p
e
n
d
e
n
t 
D

a
ta

 a
n
d
 S

a
fe

ty
 M

o
n
it
o
ri
n
g
 C

o
m

m
it
te

e
• 

W
e
n
d
i 
S

c
h
u
lt
z
, 
M

S
 a

n
d
 A

u
lm

a
 P

a
rk

e
r,

 P
h
D

, 
o
f 
S

e
a
g
e
n
 I
n
c
. 
fo

r 
w

ri
ti
n
g
 s

u
p
p
o
rt

 
(f

u
n
d
e
d
 b

y
 S

e
a
g
e
n
 I
n
c
).

R
e

fe
re

n
c

e
s

A
c

k
n

o
w

le
d

g
e

m
e

n
ts

C
o
p
ie

s
 o

f 
th

is
 e

-p
o
s
te

r 
o
b
ta

in
e
d
 t
h
ro

u
g
h
 Q

R
, 
A

R
 a

n
d
/o

r 
te

x
t 
k
e
y
 

c
o
d
e
s
 a

re
 f
o
r 

p
e
rs

o
n
a
l 
u
s
e
 o

n
ly

 a
n
d
 m

a
y
 n

o
t 
b
e
 r

e
p
ro

d
u
c
e
d
 

w
it
h
o
u
t 
w

ri
tt
e
n
 p

e
rm

is
s
io

n
 o

f 
th

e
 a

u
th

o
r,

 
S

ib
y
ll
e
 L

o
ib

l,
 S

ib
y
ll
e
.L

o
ib

l@
g

e
rm

a
n

b
re

a
s
tg

ro
u

p
.d

e

R
is

k
 o

f 
p

ro
g

re
s
s
io

n
 o

r 
d

e
a
th

 w
a
s
 r

e
d

u
c
e
d

 b
y
 5

5
%

 i
n

 a
ll
 p

a
ti

e
n

ts
 w

it
h

 
b

ra
in

 m
e
ta

s
ta

s
e
s
 i
n

 t
h

e
 T

U
C

 a
rm

 
E

v
e

n
ts

H
R

 (
9

5
%

C
I)

P
 V

a
lu

e
O

n
e

-y
e

a
r 

P
F

S
 (

9
5

%
 C

I)
: 

M
e

d
ia

n
 P

F
S

 (
9

5
%

 C
I)

: 

T
U

C
+

T
ra

s
+

C
a

p
e

 
P

b
o

+
T
ra

s
+

C
a

p
e

1
2

4
/1

9
8

 
6

7
/9

3
0

.4
5

(0
.3

3
, 

0
.6

2
)

<
0

.0
0

1
2

2
.0

%
 (

1
5

.0
, 

2
9

.8
)

5
.3

%
 (

1
.1

, 
1

4
.6

)
7

.5
 m

o
n

th
s

 (
5

.9
, 

8
.8

)
4

.1
 m

o
n

th
s

 (
3

.6
, 

5
.4

)

0
3

6
9

1
2

1
5

1
8

2
1

2
4

2
7

m
e
d
ia

n 3
6

3
3

3
0

T
im

e
 (

M
o

n
th

s
)

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

Overall Survival Probability

19
8

18
4

14
6

10
8

79
49

26
17

14
7

6
2

0
93

87
67

49
23

12
9

5
0

0
0

0
0

4
6

.7
%

7
0

.1
%

T
U

C
+T

ra
s+

C
ap

e
P

bo
+T

ra
s+

C
ap

e

N
o

.  a
t 

R
is

k R
is

k
 o

f 
d

e
a
th

 w
a
s
 r

e
d

u
c
e
d

 b
y
 4

2
%

 i
n

 a
ll
 p

a
ti

e
n

ts
 w

it
h

 b
ra

in
 m

e
ta

s
ta

s
e
s
 i
n

 t
h

e
 

T
U

C
 a

rm
8

 
E

v
e

n
ts

H
R

 (
9

5
%

C
I)

P
 V

a
lu

e
O

n
e

-y
e

a
r 

O
S

 (
9

5
%

 C
I)

: 
M

e
d

ia
n

 O
S

 (
9

5
%

 C
I)

: 

T
U

C
+

T
ra

s
+

C
a

p
e

 
P

b
o

+
T
ra

s
+

C
a

p
e

6
8

/1
9

8
 

4
6

/9
3

0
.5

8
(0

.4
0

, 
0

.8
5

)
0

.0
0

5
7

0
.1

%
 (

6
2

.1
, 

7
6

.7
)

4
6

.7
%

 (
3

3
.9

, 
5

8
.4

)
1

8
.1

 m
o

n
th

s
 (

1
5

.5
, 

–
)

1
2

.0
 m

o
n

th
s

 (
11

.2
, 

1
5

.2
)

R
is

k
 o

f 
d

e
v
e
lo

p
in

g
 n

e
w

 C
N

S
 l
e
s
io

n
s
 o

r 
d

e
a
th

 w
a
s
 r

e
d

u
c
e
d

 b
y
 4

8
%

 i
n

 a
ll
 p

a
ti

e
n

ts
 

w
it

h
 o

r 
w

it
h

o
u

t 
b

ra
in

 m
e
ta

s
ta

s
e
s
 i
n

 t
h

e
 T

U
C

 a
rm

 
E

v
e

n
ts

H
R

 (
9

5
%

C
I)

P
 V

a
lu

e
M

e
d

ia
n

 n
e

w
 b

ra
in

 l
e

s
io

n
-f

re
e

 s
u

rv
iv

a
l 

(9
5

%
 C

I)
:

T
U

C
+

T
ra

s
+

C
a

p
e

 
P

b
o

+
T
ra

s
+

C
a

p
e

5
2

/4
1

0
 

3
3

/2
0

2
0

.5
2

(0
.3

3
, 

0
.8

2
)

0
.0

0
5

N
o

t 
re

a
c

h
e

d
 (

1
3

.9
, 

–
)

11
.7

 m
o

n
th

s
 (

9
.5

, 
–

)

O
S

 i
n

 p
a
ti

e
n

ts
 w

it
h

 s
ta

b
le

 d
is

e
a
s
e
 a

s
 b

e
s
t 

re
s
p

o
n

s
e
 f

a
v
o

rs
 t

h
e
 t

u
c
a
ti

n
ib

 a
rm

R
is

k
 o

f 
d

e
a
th

 w
a
s
 r

e
d

u
c
e
d

 b
y
 4

0
%

 i
n

 t
h

e
 T

U
C

 a
rm

 i
n

 p
a
ti

e
n

ts
 w

it
h

 s
ta

b
le

 d
is

e
a
s
e
 

(w
it

h
 a

n
d

 w
it

h
o

u
t 

b
ra

in
 m

e
ta

s
ta

s
e
s
)

 
E

v
e

n
ts

H
R

 (
9

5
%

C
I)

P
 V

a
lu

e
O

n
e

-y
e

a
r 

O
S

 (
9

5
%

 C
I)

: 
M

e
d

ia
n

 O
S

 (
9

5
%

 C
I)

:
T

U
C

+
T
ra

s
+

C
a

p
e

 
P

b
o

+
T
ra

s
+

C
a

p
e

6
5

/2
1

7
 

5
3

/1
2

6
0

.6
0

(0
.4

1
, 

0
.8

8
)

0
.0

0
7

7
8

.5
%

 (
7

1
.3

, 
8

4
.0

)
5

9
.0

%
 (

4
8

.2
, 

6
8

.3
)

2
1

.8
 m

o
n

th
s

  
(1

8
.1

, 
–

)
1

5
.2

 m
o

n
th

s
 (

1
2

.0
, 

2
0

.0
)

A
ll

 P
a

ti
e

n
ts

 w
it

h
 

B
ra

in
 M

e
ta

s
ta

s
e

s
(N

=
2

9
1

)

A
c

ti
v

e
 B

ra
in

 
M

e
ta

s
ta

s
e

s
(n

=
1

7
4

; 
5

9
.8

%
)

T
re

a
te

d
 P

ro
g

re
s

s
in

g
(n

=
1

0
8

; 
3

7
.1

%
)

P
re

v
io

u
s
ly

 t
re

a
te

d
 p

ro
g

re
s
s
in

g
 b

ra
in

 
m

e
ta

s
ta

s
e

s
 n

o
t 

n
e

e
d

in
g

 i
m

m
e

d
ia

te
 

lo
c
a

l 
th

e
ra

p
y

T
u

c
a

ti
n

ib
 a

rm
 (

N
=

7
4

; 
3

7
.4

%
)

P
la

c
e

b
o

 a
rm

 (
N

=
3

4
; 

3
6

.6
%

)

U
n

tr
e

a
te

d
(n

=
6

6
; 

2
2

.7
%

)
 

U
n

tr
e

a
te

d
 b

ra
in

 m
e

ta
s
ta

s
e

s
 n

o
t 

 
n

e
e

d
in

g
 i
m

m
e

d
ia

te
 l
o

c
a

l 
th

e
ra

p
y

T
u

c
a

ti
n

ib
 a

rm
 (

N
=

4
4

; 
2

2
.2

%
)

P
la

c
e

b
o

 a
rm

 (
N

=
2

2
; 

2
3

.7
%

)

†
 I

n
c
lu

d
e

s
 p

a
ti
e

n
ts

 r
e

q
u

ir
in

g
 i
m

m
e

d
ia

te
 

lo
c
a

l 
th

e
ra

p
y
 b

e
fo

re
 e

n
ro

llm
e

n
t.

 T
h

e
s
e

 
p

a
ti
e

n
ts

 w
e

re
 n

o
t 

c
o

n
s
id

e
re

d
 e

v
a

lu
a

b
le

 f
o

r 
in

tr
a

c
ra

n
ia

l 
re

s
p

o
n

s
e

.

T
re

a
te

d
 S

ta
b

le
 B

ra
in

 
M

e
ta

s
ta

s
e

s
†

(n
=

11
7

; 
4

0
.2

%
)

P
re

v
io

u
s
ly

 t
re

a
te

d
 a

n
d

 n
o

 e
v
id

e
n

c
e

 o
f 

p
ro

g
re

s
s
io

n
 a

t 
b

a
s
e

lin
e

 

T
u

c
a

ti
n

ib
 a

rm
 (

N
=

8
0

; 
4

0
.4

%
)

P
la

c
e

b
o

 a
rm

 (
N

=
3

7
; 

3
9

.8
%

)

P
F

S
 b

y
 B

IC
R

N
=

4
8
0

R
is

k
 o

f 
p

ro
g

re
s
s
io

n
 o

r 
d

e
a
th

 
w

a
s
 r

e
d

u
c
e
d

 b
y
 

4
6

%
9
5
%

 C
I:
 0

.4
2
 t
o
 0

.7
1
, 
P

<
0
.0

0
1

R
is

k
 o

f 
d

e
a
th

 w
a
s
 r

e
d

u
c
e
d

 
b

y
 

3
4

%
9
5
%

 C
I:
 0

.5
0
 t
o
 0

.8
8
, 
P

=
0
.0

0
5

O
v
e
ra

ll
 S

u
rv

iv
a
l

N
=

6
1
2

* 
S

tr
a

ti
fi
c
a

ti
o

n
 f

a
c
to

rs
: 

p
re

s
e

n
c
e

 o
f 

b
ra

in
 m

e
ta

s
ta

s
e

s
 

(y
e

s
/n

o
),

 E
C

O
G

 s
ta

tu
s
 (

0
 o

r 
1

),
 a

n
d

 r
e

g
io

n
 (

U
S

 o
r 

C
a

n
a

d
a

 o
r 

re
s
t 

o
f 

w
o

rl
d

)

K
e

y
 E

li
g

ib
il

it
y

 C
ri

te
ri

a
• 

H
E

R
2

+
 m

e
ta

s
ta

ti
c
 

b
re

a
s
t 

c
a

n
c
e

r
• 

P
ri
o

r 
tr

e
a

tm
e

n
t 

w
it
h

 t
ra

s
tu

z
u

m
a

b
, 

p
e

rt
u

z
u

m
a

b
, 

a
n

d
 

T
-D

M
1

• 
E

C
O

G
 p

e
rf

o
rm

a
n

c
e

 
s
ta

tu
s
 0

 o
r 

1
• 

B
ra

in
 M

R
I 

a
t 

b
a

s
e

lin
e

T
u

c
a

ti
n

ib
 

3
0

0
 m

g
P

O
 B

ID

2
1

-d
a

y
 c

y
c

le

2
1

-d
a

y
 c

y
c

le

P
la

c
e

b
o

N
=

4
1

0

N
=

2
0

2

T
ra

s
tu

zu
m

a
b

 
6

 m
g

/k
g

 Q
3

W
, 

lo
a

d
in

g
 d

o
s
e

 
8

 m
g

/k
g

 C
1

D
1

T
ra

s
tu

zu
m

a
b

 
6

 m
g

/k
g

 Q
3

W
, 

lo
a

d
in

g
 d

o
s
e

 
8

 m
g

/k
g

 C
1

D
1

C
a

p
e

c
it

a
b

in
e

1
0

0
0

 m
g

/m
2
 P

O
 B

ID
D

a
y
s
 1

–
1

4

C
a

p
e

c
it

a
b

in
e

1
0

0
0

 m
g

/m
2
 P

O
 B

ID
D

a
y
s
 1

–
1

4

R
*

(2
:1

)

h
tt

p
s
:/

/c
lin

ic
a

lt
ri
a

ls
.g

o
v
/c

t2
/s

h
o

w
/N

C
T

0
2

6
1

4
7

9
4

R
is

k
 o

f 
p

ro
g

re
s
s
io

n
 o

r 
d

e
a
th

 w
a
s
 r

e
d

u
c
e
d

 b
y
 5

2
%

 i
n

 p
a
ti

e
n

ts
 

w
it

h
 b

ra
in

 m
e
ta

s
ta

s
e
s

7

 
E

v
e

n
ts

H
R

 (
9

5
%

C
I)

P
 V

a
lu

e
O

n
e

-y
e

a
r 

P
F

S
 (

9
5

%
 C

I)
:

M
e

d
ia

n
 P

F
S

 (
9

5
%

 C
I)

T
U

C
+

T
ra

s
+

C
a

p
e

 
P

b
o

+
T
ra

s
+

C
a

p
e

1
0

6
/1

9
8

 
5

1
/9

3
0

.4
8

 
(0

.3
4

, 
0

.6
9

)
<

0
.0

0
1

2
5

%
 (

1
7

.0
, 

3
4

.0
)

0
%

7
.6

 m
o

n
th

s
 (

6
.2

, 
9

.5
)

5
.4

 m
o

n
th

s
 (

4
.1

, 
5

.7
)

N
o

. a
t 

R
is

k
T

U
C

+T
ra

s+
C

ap
e

P
bo

+T
ra

s+
C

ap
e

0
3

6
9

1
2

1
5

1
8

2
1

m
e
d
ia

n

2
4

2
7

3
0

3
3

3
6

M
o

n
th

s 
si

n
ce

 R
a

n
d

o
m

iz
a

tio
n

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

Progression-Free 
Survival Probability

2
5
%

0
%

6
0
%

3
4
%

19
8

14
4

78
45

14
8

2
1

1
1

1
1

0
93

49
12

4
0

0
0

0
0

0
0

0
0

• 
F

o
r 

th
is

 a
n

a
ly

s
is

, 
th

e
 r

a
te

 o
f 

n
e

w
 b

ra
in

 l
e

s
io

n
s
 i
n

 a
ll 

p
a

ti
e

n
ts

 w
a

s
 l
o

w
e

r 
in

 t
h

e
 t

u
c
a

ti
n

ib
 a

rm
 (

n
=

2
5

/4
1

0
; 

6
.1

%
) 

c
o

m
p

a
re

d
 t

o
 t

h
e

 p
la

c
e

b
o

 a
rm

 (
n

=
1

9
/2

0
2

; 
9

.4
%

) 
a

n
d

 t
h

e
 r

a
te

 o
f 

d
e

a
th

 w
a

s
 s

im
ila

r 
b

e
tw

e
e

n
 

a
rm

s
 (

n
=

2
7

/4
1

0
; 

6
.6

%
 i
n

 t
h

e
 t

u
c
a

ti
n

ib
 a

rm
 a

n
d

 
n

=
1

4
/2

0
2

; 
6

.9
%

 i
n

 t
h

e
 p

la
c
e

b
o

 a
rm

).
  

  
  

  
  

  
  

• 
T

h
e

 i
n

c
id

e
n

c
e

 o
f 

n
e

w
 b

ra
in

 l
e

s
io

n
s
 w

h
ile

 o
n

 s
tu

d
y
 

tr
e

a
tm

e
n

t 
in

 p
a

ti
e

n
ts

 w
it
h

o
u

t 
b

ra
in

 m
e

ta
s
ta

s
e

s
 a

t 
b

a
s
e

lin
e

 w
a

s
 l
o

w
e

r 
in

 t
h

e
 t

u
c
a

ti
n

ib
 a

rm
 (

n
=

3
/2

1
1

; 
1

.4
%

) 
c
o

m
p

a
re

d
 t

o
 t

h
e

 p
la

c
e

b
o

 a
rm

 (
n

=
2

/1
0

8
; 

1
.9

%
).

0
3

6
9

1
2

1
5

1
8

2
1

2
4

2
7

m
e
d
ia

n 3
6

3
3

3
0

T
im

e
 (

M
o

n
th

s
)

0
.0

0
.2

0
.4

0
.6

0
.8

1
.0

Progression-free Survival Probability

19
8

14
7

82
51

18
10

5
4

2
2

2
1

0
93

50
13

7
1

0
0

0
0

0
0

0
0

5
.3

%

2
2

.0
%

T
U

C
+T

ra
s+

C
ap

e
P

bo
+T

ra
s+

C
ap

e

N
o.

 a
t 

R
is

k

P
F

S
 p

e
r 

in
v
e
s
ti

g
a
to

r 
a
n

d
 P

F
S

 p
e
r 

B
IC

R
 i
n

 p
a
ti

e
n

ts
 

w
it

h
 b

a
s
e
li
n

e
 b

ra
in

 m
e
ta

s
ta

s
e
s
 w

e
re

 s
im

il
a
r.

*P
F

S
, 

d
e

fi
n

e
d

 a
s
 t

im
e

 f
ro

m
 r

a
n

d
o

m
iz

a
ti
o

n
 t

o
 d

o
c
u

m
e

n
te

d
 d

is
e

a
s
e

 p
ro

g
re

s
s
io

n
 (

a
s
s
e

s
s
e

d
 b

y
 B

IC
R

) 
o

r 
d

e
a

th
 f

ro
m

 a
n

y
 c

a
u

s
e

. 
A

n
a

ly
s
is

 
d

o
e

s
 n

o
t 

in
c
lu

d
e

 p
a

ti
e

n
ts

 w
it
h

 d
u

ra
l 
le

s
io

n
s
 o

n
ly

.

P
re

s
p

e
c
ifi

e
d

 e
ffi

c
a

c
y
 b

o
u

n
d

a
ry

 f
o

r 
P

F
S

-b
ra

in
 m

e
ta

s
ta

s
e

s
 (

P
=

0
.0

0
8

0
) 

w
a

s
 m

e
t 
a

t 
th

e
 fi

rs
t 
in

te
ri
m

 a
n

a
ly

s
is

. 
D

a
ta

 c
u

t 
o

ff
: 
S

e
p

 4
, 
2

0
1

9

1
. 

B
e
n
d
e
ll 

J
C

, 
e
t 
a
l.
 C

a
n
c
e
r 

2
0
0
3
;9

7
:2

9
7
2
-7

. 
 

2
. 

B
ru

fs
k
y
 A

M
, 
e
t 
a
l.
 C

lin
 C

a
n
c
e
r 

R
e
s
 2

0
1
1
;1

7
:4

8
3
4
-4

3
. 

3
. 

L
e
y
la

n
d
-J

o
n
e
s
 B

. 
J
 C

lin
 O

n
c
o
l 
2
0
0
9
;2

7
:5

2
7
8
-8

6
.

4
. 

O
ls

o
n
 E

M
, 
e
t 
a
l.
 B

re
a
s
t 
2
0
1
3
;2

2
:5

2
5
-3

1
. 

5
. 

M
o
u
ld

e
r 

S
L
, 
e
t 
a
l.
 C

lin
 C

a
n
c
e
r 

R
e
s
 2

0
1
7
;2

3
:3

5
2
9
-3

6
. 

6
. 

P
h
e
n
e
g
e
r 

T
, 
e
t 
a
l.
 C

a
n
c
e
r 

R
e
s
e
a
rc

h
 2

0
0
9
;6

9
:1

7
9
5
.

7
. 

M
u
rt

h
y
 R

K
, 
e
t 
a
l.
 N

 E
n
g
l 
J
 M

e
d
 2

0
2
0
;3

8
2
:5

9
7
-6

0
9
.

8
. 

L
in

 N
, 
e
t 
a
l.
 J

 C
lin

 O
n
c
o
l 
2
0
2
0
;3

8
:2

3
, 
2
6
1
0
-1

9
.

P
a

ti
e

n
ts

 (
N

=
3

1
9

)
-1

0
0

-8
0

-6
0

-4
0

-2
00

2
0

4
0

6
0

8
0

1
0
0

Tumor Size (% Change from Baseline) 
in the Tucatinib Arm

N
o

n
-B

M
 (

n
=

1
5

7
)

B
M

 (
n

=
1

6
2

)

0
.1

1

A
ll 

B
ra

in
 M

e
ta

s
ta

s
e
s

P
a
ti
e
n

ts
 w

it
h

 A
c
ti
v
e
 B

ra
in

 M
e
ta

s
ta

s
e
s

a

P
re

v
io

u
s
ly

 T
re

a
te

d
, 
P

ro
g
re

s
s
in

g

P
re

v
io

u
s
ly

 U
n
tr

e
a
te

d

P
a
ti
e
n

ts
 w

it
h

 S
ta

b
le

 B
ra

in
 M

e
ta

s
ta

s
e
s

P
a
ti
e
n

ts
 w

it
h

o
u

t 
B

ra
in

 M
e
ta

s
ta

s
e
s

S
u

b
g

ro
u

p
s

E
v
e
n

t/
N

H
R

 (
9
5
%

 C
I)

F
a
v
o
rs

 T
u
c
a
ti
n
ib

F
a
v
o
rs

 P
la

c
e
b
o

0
.5

8
 (

0
.3

4
, 
0
.8

5
)

0
.4

9
 (

0
.3

0
, 
0
.8

0
)

0
.4

9
 (

0
.2

5
, 
0
.9

4
)

0
.4

9
 (

0
.2

2
, 
1
.0

7
)

0
.8

8
 (

0
.4

5
, 
1
.7

0
)

0
.7

2
 (

0
.4

8
, 
1
.0

8
)

1
1
4
/2

9
1

6
9
/1

7
4

4
1
/1

0
8

2
8
/6

6

4
5
/1

1
7

1
0
1
/3

1
9

B
IC

R
 =

 b
lin

d
e
d
 i
n
d
e
p
e
n
d
e
n
t 
c
e
n
tr

a
l 
re

v
ie

w
B

ID
 =

 t
w

ic
e
 a

 d
a
y

B
M

 =
 b

ra
in

 m
e
ta

s
ta

s
e
s

C
1
D

1
 =

 C
y
c
le

 1
, 
D

a
y
 1

C
a
p
e
 =

 c
a
p
e
c
it
a
b
in

e
C

I 
=

 c
o
n
fi
d
e
n
c
e
 i
n
te

rv
a
l

C
N

S
 =

 c
e
n
tr

a
l 
n
e
rv

o
u
s
 s

y
s
te

m
D

C
R

 =
 d

is
e
a
s
e
 c

o
n
tr

o
l 
ra

te
E

C
O

G
 =

 E
a
s
te

rn
 C

o
o
p
e
ra

ti
v
e
 O

n
c
o
lo

g
y
 G

ro
u
p

E
G

F
R

 =
 e

p
id

e
rm

a
l 
g
ro

w
th

 f
a
c
to

r 
re

c
e
p
to

r
H

E
R

2
 =

 h
u
m

a
n
 e

p
id

e
rm

a
l 
g
ro

w
th

 f
a
c
to

r 
re

c
e
p
to

r 
2

H
R

 =
 h

a
z
a
rd

 r
a
ti
o

M
B

C
 =

 m
e
ta

s
ta

ti
c
 b

re
a
s
t 
c
a
n
c
e
r

M
R

I 
=

 m
a
g
n
e
ti
c
 r

e
s
o
n
a
n
c
e
 i
m

a
g
in

g

O
R

R
 =

 o
b
je

c
ti
v
e
 r

e
s
p
o
n
s
e
 r

a
te

O
S

 =
 o

v
e
ra

ll 
s
u
rv

iv
a
l

P
b
o
 =

 p
la

c
e
b
o

P
F

S
 =

 p
ro

g
re

s
s
io

n
 f
re

e
 s

u
rv

iv
a
l

P
O

 =
 o

ra
l

Q
3
W

 =
 o

n
c
e
 e

v
e
ry

 3
 w

e
e
k
s

R
E

C
IS

T
 =

 r
e
s
p
o
n
s
e

 e
v
a
lu

a
ti
o
n
 c

ri
te

ri
a
 

in
 s

o
lid

 t
u
m

o
rs

S
D

 =
 s

ta
b
le

 d
is

e
a
s
e

T
-D

M
1
 =

 a
d
o
-t

ra
s
tu

z
u
m

a
b
 e

m
ta

n
s
in

e
 

o
r 

tr
a
s
tu

z
u
m

a
b
 e

m
ta

n
s
in

e
T

K
I 
=

 t
y
ro

s
in

e
 k

in
a
s
e
 i
n
h
ib

it
o
r

T
ra

s
 =

 t
ra

s
tu

z
u
m

a
b

T
U

C
 =

 t
u
c
a
ti
n
ib

A
b

b
re

v
ia

ti
o

n
s

D
is

c
lo

s
u

re
s

T
h
is

 s
tu

d
y
 w

a
s
 s

p
o
n
s
o
re

d
 b

y
 S

e
a
g
e
n
 I
n
c
.,
 B

o
th

e
ll,

 W
A

, 
U

S
A

 i
n
 c

o
lla

b
o
ra

ti
o
n
 w

it
h
 

M
e
rc

k
 S

h
a
rp

 &
 D

o
h
m

e
 L

L
C

, 
a
 s

u
b
s
id

ia
ry

 o
f 
M

e
rc

k
 &

 C
o
.,
 I
n
c
.,
 R

a
h
w

a
y,

 N
J
, 
U

S
A

. 
S

L
 r

e
p
o
rt

s
 h

o
n
o
ra

ri
a
 f
ro

m
 C

h
u
g
a
i,
 A

b
b
v
ie

, 
A

m
g
e
n
, 
A

s
tr

a
Z

e
n
e
c
a
, 
C

e
lg

e
n
e
, 
D

a
iic

h
i-

S
a
n
k
y
o
, 
N

o
v
a
rt

is
, 
L
ill

y,
 P

fi
z
e
r,
 P

ri
m

e
, 
M

e
d
s
c
a
p
e
, 
R

o
c
h
e
, 
S

e
a
g
e
n
, 
T
e
v
a
, 
a
n
d
 V

if
o
r,
 

a
n
d
 i
n
s
ti
tu

ti
o
n
a
l 
re

s
e
a
rc

h
 g

ra
n
t/
fu

n
d
in

g
 f
ro

m
 A

b
b
v
ie

, 
A

m
g
e
n
, 
A

s
tr

a
Z

e
n
e
c
a
, 
C

e
lg

e
n
e
, 

D
a
iic

h
i-
S

a
n
k
y
o
, 
Im

m
u
n
o
m

e
d
ic

s
, 
N

o
v
a
rt

is
, 
P

fi
z
e
r,

 R
o
c
h
e
, 
T
e
v
a
 a

n
d
 V

if
o
r,
 a

n
d
 

lic
e
n
s
in

g
/r

o
y
a
lt
ie

s
/p

a
te

n
ts

 f
ro

m
 E

P
1
4
1
5
3
6
9
2
.0

 p
e
n
d
in

g
.

• 
T

h
e

 D
C

R
 w

a
s
 9

2
%

 i
n

 t
h

e
 t

u
c
a

ti
n

ib
 a

rm
 a

n
d

 8
5

%
 i
n

 
th

e
 p

la
c
e

b
o

 a
rm

.

N
e

w
 B

ra
in

 L
e

s
io

n
-F

re
e

 S
u

rv
iv

a
l 

p
e

r 
In

v
e

s
ti

g
a

to
r 

A
s

s
e

s
s

m
e

n
t

0
.1

1

A
ll 

B
ra

in
 M

e
ta

s
ta

s
e
s

P
a
ti
e
n
ts

 w
it
h
 A

c
ti
v
e
 B

ra
in

 M
e
ta

s
ta

s
e
s

a

P
re

v
io

u
s
ly

 T
re

a
te

d
, 
P

ro
g
re

s
s
in

g

P
re

v
io

u
s
ly

 U
n
tr

e
a
te

d

P
a
ti
e
n
ts

 w
it
h
 S

ta
b
le

 B
ra

in
 M

e
ta

s
ta

s
e
s

P
a
ti
e
n
ts

 w
it
h
o
u
t 
B

ra
in

 M
e
ta

s
ta

s
e
s

S
u

b
g

ro
u

p
s

E
v
e
n

t/
N

H
R

 (
9
5
%

 C
I)

F
a
v
o
rs

 T
u
c
a
ti
n
ib

F
a
v
o
rs

 P
la

c
e
b
o

0
.4

5
 (

0
.3

3
, 
0
.6

2
)

0
.3

8
 (

0
.2

5
, 
0
.5

8
)

0
.3

6
 (

0
.2

1
, 
0
.6

3
)

0
.4

7
 (

0
.2

4
, 
0
.9

2
)

0
.5

6
 (

0
.3

3
, 
0
.9

6
)

0
.6

4
 (

0
.4

8
, 
0
.8

5
)

1
9
1
/2

9
1

1
2
0
/1

7
4

7
3
/1

0
8

4
7
/6

6

7
1
/1

1
7

2
0
8
/3

1
9

Annual Scientific Report 2022  |  Introduction  |



30 |  | 31

Background 
SASCIA (NCT04595565) is an ongoing phase III study randomizing patients with HER2-
breast cancer (BC) and residual disease after standard neoadjuvant chemotherapy
(NACT) or hormone receptor (HR) positive (+) with a CPS+EG (clinical, pathologic stage +
estrogen receptor status and grade) score ≥3 or 2 and ypN+ after NACT to sacituzumab
govitecan (SG) or treatment of physician´s choice (TPC).1,2 We present the results of the
pre-planned safety interim analysis (SIA).

A prespecified SIA was performed after the first 50 randomized patients had completed 4
cycles of treatment (capecitabine, SG) or three months of observation. Patients were
included if they received ≥2 cycles, were observed ≥6 weeks, or discontinued earlier.
Objectives:
• Safety: Assessment of any grade (1-5) and high grade (3-5) adverse events (AEs)

coded according to NCI-CTCAE version 5.
• Compliance: Assessment of dose reductions, dose delays, treatment interruptions,

and treatment discontinuation rates in patients receiving SG vs. active treatment in
TPC arm.
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Study Design

Safety interim analysis of the phase III post-neoadjuvant SASCIA study evaluating sacituzumab govitecan
in patients with primary HER2-negative breast cancer at high relapse risk after neoadjuvant treatment

Frederik Marmé1, Claus Hanusch2, Jenny Furlanetto3, Patrick Morris4, Theresa Link5, Carsten Denkert6, Peter Andreas Fasching7, Christian Jackisch8, Silvia Antolín9, Christine Solbach10, Philippe 
Aftimos11, Jens Huober12, Michael Untch13, Marija Balic14, Mattea Reinisch15, Jens-Uwe Blohmer16, Anthony Concalves17, Julia Rey3, Sibylle Loibl3

Patients and Methods 

Results

Figure 1: Overview of Study Design

Patients in the SG arm reported more hematologic and non-hematologic toxicities. Proportions of AEs,
especially G3-4, were in line with the known safety profile of SG and led to more dose delays. Dose
reductions occurred equally in both arms, mostly due to hematologic toxicities in the SG arm and non-
hematologic toxicities in the TPC arm. AEs due to SG therapy were manageable using the
recommended supportive measures. The study continues as planned.

Amendment 1 will allow the use of pembrolizumab as monotherapy in the TPC arm in patients with TNBC who
received pembrolizumab as neoadjuvant therapy (according to the approval). Adjuvant pembrolizumab may be
given until the completion of radiotherapy. Patients with known gBRCA1/2 mutation, if adjuvant olaparib is
indicated or planned, are not allowed to participate in the trial.

At the time of analysis, 142 patients were randomized, and 88 were included in the SIA (Figure 2). Baseline characteristics are shown in Table 1, previous neoadjuvant chemotherapy in Table 2. Any AEs G1-4
and G3-4 were more frequent with SG compared to Capecitabine, especially hematological AEs G3-4. No death occurred (Figure 3). Granulocyte colony-stimulating factor was received by 42.2% (N=19)
patients in SG arm (N=16 as primary and N=3 as secondary prophylaxis), none in TPC arm. Overall, 6 (13.6%) patients in SG arm vs. 3 (9.4%) in TPC arm discontinued therapy prematurely (Figure 4). At least
one dose delay was reported in 66.7% of the patients in SG arm compared to 43.2% in TPC arm (Figure 5). At least one dose reduction occurred in 26.7% of the patients in SG arm vs. 28.1% in TPC arm
(Figure 6).
Figure 2. Flow of patients
Randomized  N=142*
• SG N=72
• Capecitabine N=51
• Observation N=19
• Carboplatin N=0

Included in the SIA N=88
• SG N=45
• Capecitabine N=32
• Observation N=11
• Carboplatin N=0

Therapy never started N=8
• SG N=4
• Capecitabine N=4
• Observation   N=0

Not completed cycle 2 N=46

TPC

TPC

Table 1. Selected baseline characteristics

Clinical parameters Category SG 
N=45 N (%)

Capecitabine + observation in TPC 
N=43 N (%)

Age Median (range) 46.0 (24.0-71.0) 51.0 (32.0-74.0)
BMI Median (range) 25.8 (20.0-42.6) 23.8 (18.2-35.4)

ECOG ECOG 0 41 (91.1) 33 (76.7)
ECOG 1 4 ( 8.9) 10 (23.3)

ypN ypN0 22 (48.9) 24 (55.8)
ypN+ 23 (51.1) 19 (44.2)

Grading G2 7 ( 15.6) 8 ( 18.6)
G3 38 (84.4) 35 (81.4)

ER/PgR (central)* both negative 30 (66.7) 29 (67.4)
at least one positive 15 ( 33.3) 14 (32.6)

CPS-EG (HR+ patients) CPS-EG score ≥3 10 (66.6) 9 (64.3)
CPS-EG score 2, ypN+ 5 (33.3) 5 (35.7)

*at the time SIA was „triggered“
Abbreviations: SIA, safety interim analysis; SG, Sacituzumab 
govitecan; TPC, treatment of physician´s choice.

*cut-off: ≥1% positive stained cells; assessed on residual cancer at surgery or if not possible from lymph nodes, otherwise from core biopsy
Abbreviations: BMI, Body Mass Index; CPS-EG, clinical, pathological stage, estrogen receptor, grade; ER, estrogen receptor; G, grade; HR, hormone 
receptor; PgR, progesteron receptor; SG, Sacituzumab govitecan; TPC, treatment of physician´s choice.

Figure 3. Significantly different AEs in SG and Capecitabine in TPC arm

Figure 4. Dose discontinuation in SG and Capecitabine in TPC arm

Reasons for discontinuation SG
N (%)

Cape
N (%)

Relapse 1 (9.1) 1 (9.1)

Patient´s decision 3 (27.3) 1 (9.1)

Investigator´s decision 2 (18.1) 1 (9.1)

Table 2. Prior neoadjuvant chemotherapy
Therapy SG 

N=45 N (%)
Capecitabine + observation in TPC

All N=43 (%)

EC/AC, Taxane, Carboplatin 23 (51.1) 29 (67.4)

EC/AC, Taxane 20 (44.4) 9 (20.9)

Taxane + Cyclophosphamide 0 (0.0) 2 (4.6)

ddiETC 1 (2.2) 3 (7.0)

TAC 1 (2.2) 0 (0.0)

Immune-checkpoint inhibitor 1 (2.2) 0 (0.0)

Figure 5. Dose delays in SG and Capecitabine in TPC arm

Figure 6. Dose reductions in SG and Capecitabine in TPC arm

Abbreviations: A, doxorubicin; C, cyclophosphamide; ddi, dose-dense intensified; E, epirubicine; SG, Sacituzumab govitecan; T, Docetaxel; 
TPC, treatment of physician´s choice.

Abbreviations: Cape, Capecitabine; SG, Sacituzumab govitecan; 
TPC, treatment of physician´s choice.
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at least one delay organizational hematological    non-hematological   AE not related to      patient‘s          other reason     unknown reason
reason toxicity toxicity              study medication      mistakes

N=30  N=13        N=10  N=2          N=21  N=3          N=3    N=7          N=3    N=1        n.a.       N=1         N=3    N=1 N=4    N=1

Overall number of reductions:  
14 in SG arm
13 in Capecitabine (TPC) arm

Overall number of delays:  
44 in SG arm
16 in Capecitabine (TPC) arm 

Abbreviations: AE, adverse event; TPC, treatment of physician´s choice.

at least one dose       hematological toxicity    non-hematological     AE not related to study         other reason          unknown reason
reduction                                                                       toxicity                         medication

N=12      N=9                N=6       N=1                N=5         N=6               N=1                                  N=1                N=2       N=5

Discontinued therapy

any grade (1-4)high grade (3-4)

0.011      <0.001

0.001      <0.001

0.005        0.235

<0.001        1.000

<0.001      <0.001

<0.001      <0.001

0.004        0.496

0.004          n.a.

0.017          n.a.

0.024        1.000

<0.001          n.a.

0.017          n.a.

0.001        0.100

Any grade   High grade
p-values

0

Evaluation of Ki67 by image-analysis-enhanced quantitative digital pathology
Maximilian J. Krämer1, Bruno V. Sinn2, Paul Jank1, Albert Grass1, Anne-Sophie Litmeyer1, Michael Untch3, Dominik Gerber4, Andreas Schneeweiss5, Kai Saeger6, Moritz Gleitsmann1, 
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Results Conclusion
We found strong correlation between manual (multi-observer) and professionally supervised
semi-automated (multi-tumor-area) Ki67 assessment. In comparison to inter-observer
variance in manual Ki67 assessment, improved precision was seen in semi-automated
assessment considering intra-tissue variance. Supervised VMscope’s ScanConnect software
could be a useful tool in pathological cancer diagnostic to assess therapy relevant biomarkers,
such as Ki67, in a standardized manner. As a next step, results should be validated in a larger
cohort and survival data could be included.

The Pearson correlation between manual (man.) and computational (semi-aut.) Ki67 assessment was r = 0.781, with no significant deviation in
overall scoring (p = 0.333) or global precision (p = 0.070), indicating that ScanConnect results are comparable to manual scoring. Semi-automated
multi-area analysis on pre-NACT tissues had a significantly lower variability than manual assessment (n = 29, p < 0.001), while showing no differences
on intratherapeutic samples (n = 29, p = 0.885). Using German S3-Guideline cut-offs: Ki67 low >10 %, intermediate (int.) ≤25 % and high <25 %, we
observed that in Ki67 low and intermediate groups standard deviations (sd) were lower, while being higher for Ki67 high group, irrespectively of the
assessment method (man. & aut.: low sd = ±3.4 & ±2.0; int. sd = ±4.3 & ±3.9; high sd = ±18.2 & ±12.7). In comparison with digital unsupervised
assessment, the supervised semi-automated assessment improved the precision significantly (p = 0.008).

61 Ki67 stained, pre- (pre-NACT) and intratherapeutic core biopsies, as well as corresponding surgical residual disease
tissue (post-NACT) from neoadjuvant GBG trials, were digitalized. Manual Ki67 scoring was performed by five individual
pathologists on WSI (multi-observer), while semi-automated Ki67 scoring was done using VMscope’s Scan Connect (multi-
tumor-area). Scan Connect analyzed up to four 600x600 dpi areas on WSI, followed by pathologist supervision.

Assessment of prognosis of breast cancer by Ki67 immunohistochemistry is an important element of personalized
treatment strategies. A precise assessment is crucial for clinically relevant therapy decisions. We aimed to evaluate a Ki67
quantification tool using whole slide images (WSI). VMscope’s Ki67-Hotspot detection was developed within the
CognoScan research project and is now available together with the CE-certified “Ki-67 Quantifier clinical” module.

Background  Patients and Methods  

Figure 3: Digital unsupervised vs. semi-automated Ki67 multi-area standard
deviation (SD) by using VMscope’s ScanConnect. Results are stratified by pre-
NACT (orange), intratherapeutic (green), post-NACT tissue (blue). p-values were
calculated by two-sided paired t-test.

Figure 5: Manual and semi-automated Ki67 scores, grouped according to
German S3-Guideline: Ki67 low >10 %, intermediate (int.) ≤25 % and high <25 %.
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Figure 4: A,D,G mean Ki67 differences between manual vs. semi-automated assessment. (A) All samples, (D) pre-NACT (orange), (G) intra-
therapeutic (green) tissue. B,E,H Pearson correlation between manual and supervised assessment, brackets indicate the 95% confidence
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Figure 1: Ki67 scores were obtained in three different ways. For manual scoring pathologists assessed the Ki67 staining on the
digitalized WSIs. ScanConnect used the same WSIs and analyzed four different tumor-areas unsupervised. The analyzed areas
then have to be looked over by a trained pathologist for quality control, leading to the final semi-automated Ki67 scores.
ScanConnect is intended to be used in a semi-automated manner.

Figure 2: Manual and semi-automated Ki67 scores sorted by size. A-E Scores of
pathologists one to five F-I Scores of tumor-areas one to four. Case numbers
vary due to pathologist’s individual case exclusion (artefacts, tumor content,
necrosis).
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Univ.-Prof. Dr. Elmar Stickeler

UKA | Universitätsklinikum 
Aachen

GBG 110: Cambria-1  
Interview with Univ.-Prof. Dr. Elmar Stickeler,  
coordinating investigator of the Cambria-1 trial 

Despite extensive pre-treatment, including 
chemotherapies, CDK4/6 inhibitor and Fulves-
trant usage, Camizestrant given alone or in  
combination with Palbociclib exhibited encour-
aging clinical activity and a favourable toxicity 
profile with no dose interruptions or reductions 
due to a Camizestrant-related adverse event. In 
addition, no grade ≥3 adverse events were 
observed.
The phase II SERENA-2 trial compared  
Camizestrant 75mg and 150mg dose levels vs 
Fulvestrant 500mg. In this study, 240 patients 
with HR+/HER2- advanced breast cancer were 
included with recurrence or progression on at 
least one line of endocrine treatment, no more 
than one line of chemotherapy (20%) and one 
line of endocrine therapy in advanced breast 
cancer setting. 58% of patients had visceral  
disease and 36% an ESR1 mutation, and 69%  
of patients were in the second line situation  
with 50% prior CDK4/6 inhibitor therapy.  
Camizestrant met, for both dosages, the primary 
endpoint, demonstrating a statistically signifi-
cant and clinically meaningful improvement of 
PFS with 7.2 months (75mg) and 7.7 months 
(150mg) versus 3.7 months with Fulvestrant 
(with hazards ratio (HR) of 0.58 and 0.67,  
respectively). This benefit was observed across 
all pre-specified subgroups including post 
CDK4/6 inhibitor treatment, visceral disease, as 
well as ER-driven disease, and it underlines the 
potential of this drug.

3. What is the rationale for setting  
up Cambria-1?

For patients with HR+/HER2- early breast  
cancer, an ongoing and clinically relevant risk of 
disease recurrence over the next 5-10 years  
exists despite the implementation of risk adapted 
adjuvant endocrine treatment strategies. These 
strategies include aromatase inhibitor usage in 
postmenopausal women, the LHRH combina-
tion with aromatase inhibitor in premenopausal 
patients, and the recent approval of Abemaciclib 
in the high risk situation. Furthermore, we have 

1. Cambria-1 study will use Camizestrant 
(AZD9833) as an oral, next generation 
selective estrogen receptor degrader 
(SERD). What is the difference between 
Camizestrant and other SERDs?

Selective estrogen receptor down-regulators or 
degraders represent one of three major classes 
of endocrine therapeutic drugs with different 
mechanisms of action. SERDs are high-affinity 
competitive antagonists of estrogen receptor 
(ER) that immobilize and target ERα for proteas-
ome-dependent degradation. In contrast to  
Fulvestrant, which must be administered i.m., 
Camizestrant is a potent, orally delivered, non-
steroidal SERD and a pure ER antagonist, that 
was developed to improve ER degradation and 
avoid an ER agonism, which was observed with 
the first-generation of oral SERDs. In addition, 
the drug demonstrated anti-cancer activity in 
preclinical models, including those with ER- 
activating mutations.

2. In which trials was Camizestrant used, and 
can you comment briefly on the results?

Camizestrant was evaluated in the multi-part, 
open-label phase I SERENA-1 (NCT03616587) 
trial in ER+, HER2- advanced breast cancer.  

A phase III, open-label, randomised study to assess the efficacy and safety of switching to 
AZD9833 (a next generation, oral SERD) vs continuing standard endocrine therapy (aromatase 
inhibitor or Tamoxifen) in patients with HR+/HER2- early breast cancer and an intermediate or 
high risk of recurrence who have completed definitive locoregional therapy and at least 2 years 
of adjuvant endocrine therapy without disease recurrence

evidence that a switch to more effective thera-
pies can create substantial benefit for patients at 
risk in the adjuvant setting, underlining the 
medical need to explore better substances  
for extended therapy. The Cambria-1 phase III 
study will therefore evaluate the potential for 
extended adjuvant therapy with Camezistrant to  
improve the clinical outcome in HR+/HER2- early 
breast cancer in the intermediate and higher risk 
situation.

4. Which patients and how many will be 
enrolled in Cambria-1?

As mentioned before, patients with an HR+/
HER2- early breast cancer with an intermediate 
to high risk of recurrence after completed  
loco-regional therapy and 2 to 5 years of stan-
dard adjuvant endocrine therapy including 
CDK4/6 inhibitor without disease recurrence 
will be included. The risk estimation is based on 
clinical and genomic features. Approximately 
4,300 patients will be enrolled in the trial.

IN COOPERATION 
WITH 

1

Continue standard ET x 5y 
(AI or TAM +/- LHRH agonist *) 

N=2,150 (plus ~ 150 abema tail)
Primary 

endpoint
IBCFS (STEEP)

Secondary 
endpoints

IDFS, DRFS, OS

1:1

* Pre-menopausal women and men will 
receive LHRH agonists: mandatory in 

camizestrant arm; per local guideline in 
control arm

SSttrraattiiffiiccaattiioonn  ffaaccttoorrss

• Risk High Intermediate

• Duration of prior adjuvant 
ET

24 – 42 mos ≥ 42 – 60 mos

• Menopausal status Pre, Peri, Men Post

• Prior ET Tamoxifen AI

• Prior adjuvant CDK4/6i Yes No

Standard ET x 2-5y 
(AI or TAM +/-

OFS*)

Key Inclusion Criteria

• ER+, HER2- Early BC

• Intermediate or high risk of  
recurrence (specified in protocol) 

• Completed definitive locoregional 
therapy (surgery with or without 
radiotherapy) 

• Completed 2 to 5y of  adjuvant ET 
+/- CDK4/6i

• Free of  invasive disease

• Planning at least 5 further years of  
adjuvant ET

• ECOG PS 0-1

Camizestrant 75 mg/daily 
(+/- LHRH agonist*) x 5y

N=2,150 (plus ~ 150 abema tail)

Figure 1: Cambria-1 study design
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Prof. Dr. Sibylle Loibl

GBG | German Breast Group

Neu-Isenburg

GBG 112: PREcoopERA
Interview with Prof. Dr. Sibylle Loibl,  
coordinating investigator of the PREcoopERA trial 

2. What is the primary objective of this trial?

The primary objectives of this trial are to deter-
mine if four weeks of giredestrant plus trip torelin 
provides greater anti-proliferative activity than 
anastrozole plus triptorelin among premeno-
pausal patients with ER-positive/HER2-negative 
localized breast cancer. Furthermore, it is inter-
esting to determine if four weeks of giredestrant 
without triptorelin provides anti-proliferative 
activity that is similar to giredestrant plus 
triptorelin.

The primary endpoint of the study will be the 
change of Ki-67 between pre-treatment tumor 
biopsy and a post-treatment tumor re-biopsy on 
day 29 (+/-3 days). The change of Ki-67 will be 
represented in a Ki-67-labeling index that 
demonstrates the percentage of immunostain-
ing cells measured by IHC in central laboratory.

3. Which patients qualify for PREcoopERA?

In the PREcoopERA trial, premenopausal patients 
with histologically confirmed ER-positive/HER2- 
negative untreated breast, invasive breast cancer 
(stage I, stage II or operable stage III and excluded 
T4), with available tumor tissue and baseline 
 Ki-67 will be enclosed.  

4. The planned study design looks very 
interesting. Can you please tell us about 
the planned main study procedures?

The study consists of a screening period of 
approximately five weeks to determine eligibility, 
a window-of-opportunity phase of four weeks 
(29 days ±3days), followed by re-biopsy or sur-
gery. Finally, an end-of-study visit is planned 
29 days ±3 days after re-biopsy or surgery.

 5. How many patients are planned for the 
recruitment?

For the recruitment of approximately 200 pa-
tients, 40 -50 sites will be included. 

This is a randomized, multicenter, open-label, 
three-arm, WOO trial to evaluate the activity 
and safety of giredestrant (A) vs. giredestrant plus 
triptorelin (B) vs. anastrozole plus triptorelin (C). 
The randomization profile demonstrates a 2 to 2 
to 1 distribution of giredestrant  to giredestrant 
plus triptorelin to anastrozole plus triptorelin 
arm. The primary endpoint of the study will be 
the change of the well-established proliferation 
biomarker Ki-67 after four weeks of treatment 
compared with baseline. 

1. Could you describe the hypothesis that 
will be tested in this Window of Oppor tu-
nity trial? What is the biological 
background?

In this WOO trial, we aim to test the hypothesis 
that the new oral selective estrogen receptor de-
grader (SERD) giredestrant with triptorelin offers 
higher biological activity as compared to anastro-
zole with triptorelin. This comparison will proceed 
in the preoperative setting in premenopausal pa-
tients with ER-positive/HER2- negative early breast 
cancer. Further, we aim to demonstrate that the 
biological activity of giredestrant alone is similar 
to the combination of giredestrant with trip tore -
lin in order to support the hypothesis that using 
LHRH agonist with giredestrant for treatment of 
PREcoopERA trial patients may not be necessary.

A Window-of-Opportunity (WOO) trial of giredestrant +/- LHRHa versus anastrozole + LHRHa 
in premenopausal patients with estrogene receptor (ER) positive/HER2-negative early  
breast cancer

Figure 1: PREcoopERA study design
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Univ.-Prof. Dr. Wilfried Budach

UKD | Universitätsklinikum 
Düsseldorf

NeoRad
Interview with Univ.-Prof. Dr. Wilfried Budach,  
study chairman deputie of the NeoRad trial 

2. What are the primary objectives and end-point?

The primary objective of the trial is to prove the 
superiority of preoperative radiotherapy terms of 
disease-free survival (DFS) at 10 years follow up. 

3. Which sample size is planned and how 
much sites planned to participate in this 
study?

The hypotheses is that preoperative radiotherapy 
after NACT will improve 10-year DFS from 70% 
in control arm to 76.5% in the experimental arm 
of the trial (HR=0.75). In order to detect a differ-
ence of this magnitude and a power of 80%,  
a recruitment time of 4 years and in additional 
follow up of at least 6 years, 379 events and  
a sample size of 1826 patients, 913 in each 
 arm using a 1:1 randomisation, are required to 
reject the null hypothesis of no improvement on 
a two-sided type I error level of 0.05. A cumu-
lative drop-out rate of 10% in 10 years is i n-
cluded in these calculations. The participation of 
approximately 40 breast cancer centers is 
planned.

4. What is the major challenge for recruit-
ment in this study?

In the radiation oncology community, the bene-
fits of preoperative radiotherapy are well known, 
since preoperative radiotherapy is standard of 
care in rectal and esophageal cancer and also an 
established option in lung cancer and soft tissue 
sarcomas. Accordingly, most radiation onco-
logist will be in favor of the tested concept. 
Many breast surgeons are not accustomed to 
the use of preoperative radiotherapy and may 
have reservation, because of potentially more 
wound healing complications. However, the 
available experience in breast cancer and the 
large experience in rectal and esophageal cancer 
indicate that this is a minor problem, if surgery  
is performed 3 - 6 weeks after completion of  
radiotherapy. Gynecologists and Medical Onc-
ologist may express the apprehension that due 
to the expected increased pathological com-
plete response (pCR) rate after preoperative  

1. The standard of care for high-risk breast 
cancer consists of neoadjuvant chemo-
therapy and surgery followed by postoper-
ative whole breast/chest wall irradiation. 
Please describe the background of 
NeoRad.

NeoRad is a prospective, randomised multi-
center-phase III trial investigating the potential 
advantage of preoperative radiotherapy com-
pared to postoperative standard radiotherapy  
in high risk breast cancer patients, who received 
neo adjuvant chemotherapy +/- antibody thera-
py. The hypothesis is that preoperative radio-
therapy improves disease free survival by  
obtaining earlier locoregional clearance of  
tumor cells and improved systemic clearance by 
triggering an immune response. Radiation  
induced tumor cell death has been shown to be 
particularly immunogenic in preclinical models. 
In a retrospective re-analysis of a large rand-
omized trial testing postoperative radiotherapy 
after mastectomy (DBCG82), a significantly 
larger survival benefit in the radiotherapy arm 
was observed, if the tumor contained CD8  
positive immune cells in the initial biopsy. This 
effect is expected to be larger, if preoperative 
radiotherapy is used. In addition, preoperative 
radiotherapy is anticipated to results in better 
cosmetic results, especially in patients, who  
undergo immediate breast reconstruction.

A prospective, randomized multicenter-phase III trial to address the optimal timing of radio-
therapy in patients, who are candidates for neoadjuvant chemotherapy.  

radiotherapy, less patients could qualify for 
postneoadjuvant systemic treatment. However, 
data from phase II trials indicate that pCR after 
preoperative radiotherapy after neoadjuvant 
chemotherapy also indicates superior clinical 
outcome. To minimize possible disadvantage 

from this consideration, biopsies from the tumor 
and suspected involved lymph nodes are intend-
ed before preoperative radiotherapy. In case of 
residual tumor, patients qualify for postneo-
adjuvant treatments even in case of pCR after 
preoperative radiotherapy.

NeoRad

Figure 1: NeoRad study design
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Study design and objectives
Patients with PIK3CA mutant breast cancer are 
randomized in a 1:1 ratio to receive neoadjuvant 
endocrine therapy in combination with dual  
anti-HER2 blockade consisting of ready-to-use 
fixed-dose combination of pertuzumab and  
trastuzumab as subcutaneous (PH-FDC SC)  
formulation q3w for 6 cycles (18 weeks) with  
inavolisib (6 cycles) or without inavolisib. Endo-
crine therapy consists of either tamoxifen 20mg 
or an aromatase inhibitor +/- GnRH analogue for 
premenopausal women and men.
All patients will undergo surgery or biopsy after 
completing study therapy to assess pCR rate. In 
case of ycT0 and no tumor residuals in the biopsy, 
it is recommended to undergo surgery; in case  
of tumor residuals in the biopsy, further ((neo-)
adjuvant) treatments may be given, which will 
be captured within a registry.
Primary objective of GeparPiPPa is to compare 
pathological complete response (pCR=ypT0/is 
ypN0) rates between both study arms. 
GeparPiPPa study will also address translational 
research questions to evaluate potential new  
biomarkers for HER2+/HR+ breast cancer and its 
association with responses and resistance to 
therapies.

Study report
The GeparPiPPa recruitment will start in January 
2023. The planned enrollment period is approxi-
mately 36 months.  

CONTACT:

Konstantin Reißmüller

Clinical Project Management 

Geparpippa@GBG.de

Phase II neoadjuvant study of Trastuzumab, 
Pertuzumab with or without Inavolisib, a PI3K 
inhibitor, in early breast cancer patients with 
HER2-positive, HR-positve and PIK3CA mutation

NCT05306041

GeparPiPPa is a randomized, open-label, phase 
II trial comparing neoadjuvant endocrine therapy 
in combination with trastuzumab, pertuzumab 
+/- the PI3K inhibitor inavolisib in patients  
with HER2-positive, HR-positive, PIK3CA mutant 
early breast cancer.

Background
PIK3CA mutations can be found in about 20-
30% of HER2+ breast cancer with a higher rate 
in HR+ than HR-/HER2+. It could be demon-
strated that the pCR rate with standard treat-
ment is lower in patients in PIK3CA mutant 
HER2+ breast cancer, especially in HR+ breast 
cancer (Loibl et al. Ann Oncol 2016). 
The rationale of the GeparPippa study is based 
on experimental and clinical evidence concern-
ing the alteration of the PI3K pathway. The PI3K 
pathway is frequently altered in HR+ breast can-
cer and seems to be involved in resistance to en-
docrine therapies. Approximately 40% of HR+ 
breast cancers harbor a PIK3CA mutation lead-
ing to estrogen receptor independent growth 
(Miller et al. J Clin Invest 2010, Crowder et al. 
Cancer Res 2009). Therefore, combination ther-
apies targeting both estrogen receptor and PI3K 
pathways may be warranted. 

GBG 105: GeparPiPPa

N=170
§ cT1c-cT3
§ HER2+ HR+ 
§ PIK3CA mutant 

breast cancer

1:1

ET + trastuzumab +
pertuzumab (PH-FDC SC) + inavolisib
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pertuzumab (PH-FDC SC)

18 weeks

FFPE diagnostic 
biopsy 

FFPE & blood 
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Figure 1: GeparPiPPa study design Figure 1: TruDy study design
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for hormone receptor (HR)-negative patients 
(28.1% of T-DM1 patients; HR=0.50) (von  
Minckwitz et al. N Engl J Med 2019). 
On the other hand, lymph node metastasis is 
widely known to be a poor prognostic factor 
(Harbeck et al. 2019, National Comprehensive 
Cancer Network (NCCN) Guideline Breast  
Cancer, Version 2. 2020), and long-term  
follow-up results in the APHINITY study of the 
anti-HER2 therapy pertuzumab as adjuvant 
therapy identified a delayed risk of recurrence  
in the node-positive group (6-year iDFS: pertu-
zumab group 87.9%, trastuzumab 83.4%) com-
pared with the node-negative group (6-year 
iDFS: pertuzumab group 95.0%, trastuzumab 
94.9%) (von Minckwitz et al. N Engl J Med 2017; 
Piccart et al. J Clin Oncol 2021). For this reason, 
patients with node-positive breast cancer will  
be included in the target population for the  
DESTINY-Breast05 study, while patients with 
nodal-negative disease are excluded.
It is recognized that patients who do not achieve 
pCR after appropriate NACT are at a higher risk 
of disease recurrence. This is a clinical setting 
where the application of more effective thera-
pies would have a potentially large absolute im-
pact on patient outcomes and can be considered 
an area of unmet medical need. In addition, 
compared to T-DM1, T-DXd has a novel mecha-
nism of cytotoxic action (topoisomerase I inhib-
itor vs. tubulin polymerization inhibitor), a high-
er drug-to-antibody ratio with better plasma 
stability, and a bystander cytotoxic activity due 
to higher cell membrane permeability (Ogitani 
et al. Cancer Sci 2016; Takegawa et al. Int J  

GBG 103: TruDy / DESTINY-Breast05

A Study of Trastuzumab Deruxtecan (T-DXd) 
Versus Trastuzumab Emtansine (T-DM1) in 
High-risk HER2-positive Participants With 
Residual Invasive Breast Cancer Following  
Neoadjuvant Therapy 

NCT04622319

DESTINY-Breast05 (TruDy-GBG103; AGO-B-050; 
NSABP B-60; SOLTI-2001) is a global, multi-
center, randomized, open-label, phase III study 
of trastuzumab deruxtecan (T-DXd) versus tras-
tuzumab emtansine (T-DM1) in patients with 
high-risk human epidermal growth factor 2 
(HER2)-positive primary breast cancer (BC) who 
have residual invasive disease in breast or re-
gional lymph nodes following neoadjuvant 
chemotherapy (NACT).

Background
Although the KATHERINE study (T-DM1 vs.  
trastuzumab) showed a clinically meaningful 
improvement in iDFS in the post neoadjuvant 
setting, further unmet medical need exists in 
HER2+ BC patients who do not achieve a pCR 
following neoadjuvant treatment. 
While the overall 3-year iDFS rate in the  
KATHERINE study was 88.3% for T-DM1 treated 
subjects, there were subgroups with 3-year iDFS 
rates for T-DM1 that were considerably lower. 
Among these subgroups, the 3-year iDFS rates 
for patients with inoperable disease were  
76.0% (24.9% of T-DM1 patients; hazard ratio 
(HR)=0.54), 83.0% for node-positive patients 
(46.2% of T-DM1 patients; HR=0.52) and 82.1% 
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tive status at disease presentation, prior to 
NACT (operable cT1-3, cN0-1, M0 vs inoperable 
cT4, cN0-3, M0 or cT1-3, cN2-3, M0), ii) HR  
status (positive vs negative), iii) post-NACT 
pathologic nodal status (ypN1-3 vs ypN0), and iv) 
HER2-targeted NACT (single vs dual). Patients 
receive assigned study drug for a total of 14 
 cycles of treatment. 
The primary objective is to compare invasive dis-
ease-free survival (iDFS) between T-DXd and 
T-DM1 treatment arms in this population. Key 
secondary objective includes evaluation of DFS 
with T-DXd treatment as compared to T-DM1. 
Further secondary endpoints are to evaluate 
overall survival (OS), distant recurrence-free  
interval (DRFI) and brain metastases-free inter-
val (BMFI) with T-DXd treatment as compared to 
T-DM1; and to evaluate safety, pharmacokinetics, 
and immunogenicity of T-DXd. Exploratory  
objectives include assessment of correlations 
between biomarker status and efficacy and/or 
safety, evaluation of health economics, and out-
comes research endpoints including patient  
reported health-related quality of life, symptoms, 
physical functioning, and healthcare resource uti-
lization for T-DXd compared to T-DM1.

Study report:
The TruDy/Destiny-Breast05 worldwide recruit-
ment started in December 2020 and on 13th of 
September 2021 in Germany. As of 31st Decem-
ber 2022, there are 31 patients enrolled in the 
study (global 866 patients). Global enrollment 
is targeted to be completed in 2024, and the end 
of study is estimated for the year 2027.

Cancer 2019). In patients with unresectable and 
metastatic BC, T-DXd has demonstrated high, 
durable response rates after treatment with 
T-DM1 (Modi et al. N Engl J Med 2020). Further-
more, T-DXd showed a statistically significant im-
provement in progression-free survival vs. T-DM1 
(HR=0.28) in patients with HER2+ metas tatic BC 
previously treated with trastuzumab and taxane 
(Cortés et al. Ann Oncol 2021).
Based on the differentiating features of T-DXd 
and the anticancer activity in metastatic BC pa-
tients after failure of T-DM1, T-DXd is anticipated 
to be effective even in the high-risk adjuvant 
subpopulation in which T-DM1 had not demon-
strated compelling efficacy.

Study design and objectives
Patients (adults ≥18 years) with high-risk HER2+ 
BC and residual disease in the breast or axillary 
lymph nodes following NACT are eligible. High-
risk disease is defined as inoperable at disease 
presentation (cT4, cN0-3, M0 or cT1-3, cN2-3, 
M0) or operable at presentation (cT1-3, cN0-1, 
M0) with positive pathological node status 
(ypN1-3) after NACT. HER2+ expression must 
be centrally confirmed prior to randomization. 
Further key inclusion criteria are left ventricular 
ejection fraction (LVEF) ≥50% prior to random-
ization, an interval of no more than 12 weeks 
between the date of last surgery and the date of 
randomization, and adequate organ function 
before randomization.
This study is designed to randomize at least 
1,600 patients in a 1:1 ratio to receive T-DXd or 
T-DM1. Randomization is stratified by i) opera-

We thank all participating centers for their commitment and efforts so far. We would kindly like 
to encourage all sites to continue to support the study by recruitment of the patients and by 
providing biomaterial in a timely manner.
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Figure 2: TruDy recruitment as of 31st December 2022

invasive DFS (iDFS) in HER2-positive patients 
without pCR after trastuzumab +/- pertuzumab 
treated postoperatively with T-DM1 compared 
to trastuzumab (von Minckwitz et al. N Engl J 
Med 2019).
The post-neoadjuvant approach, in contrast to 
the adjuvant setting (Piccart-Gebhart et al. J Clin 
Oncol 2016; von Minckwitz et al. N Engl J Med 
2017), avoids overtreatment and limits sample 
size and risk of trial failure from lack of events by 
selecting a high-risk population. In contrast to 
neoadjuvant trials, which so far have mainly 
been powered for pCR rates, post-neoadjuvant 
trials result in a survival endpoint that is relevant 
for patients. Thus, post-neoadjuvant trials are 
probably a more appropriate setting to intro-
duce new therapies into clinical routine for early 
breast cancer.
Sacituzumab govitecan is an antibody-drug con-
jugate composed of a humanized monoclonal 
antibody which binds to Trop-2 (trophoblast 
cell-surface antigen-2). SN-38, an active metab-
olite of irinotecan and a topoisomerase I inhibi-
tor, is covalently bound to the antibody by a 
hydrolysable linker. Due to the characteristics of 
the linker connecting SN-38 to the antibody, not 
only can sacituzumab govitecan kill tumor cells 
expressing Trop-2, but it can also kill adjacent  
tumor cells (bystander effect). Sacituzumab  
govitecan has demonstrated unprecedented  
activity in heavily pretreated patients with 
metas tatic triple-negative (TNBC) and HR- 
positive/HER2-negative breast cancer, even 
after prior immune-checkpoint inhibitors or 
CDK4/6 and mTOR inhibitors (Bardia et al. J Clin 
Oncol 2018; Bardia et al. N Engl J Med 2019). 
The phase III ASCENT trial led to the approval of 
sacituzumab govitecan (10mg/kg, days 1, 8 of 
21-day cycles) in patients with advanced or 
metas tatic TNBC who have received ≥2prior  
systemic therapies, at least one of them for  
metastatic disease (Bardia et al. N Engl J Med 
2021). The phase III TROPiCS-02 study in ad-
vanced HR-positive breast cancer is ongoing 
(Rugo et al. Future Oncology 2020). As sacitu-
zumab govitecan constitutes a compound with 
strong activity against highly resistant clones of 
metastatic breast cancer, it may represent a new 
option against the resistant residual disease  
after standard NACT regardless of HR status. 
Therefore, the SASCIA study will evaluate the 
activity of sacituzumab govitecan in HER2-neg-
ative patients at high risk of relapse after NACT.

Phase III postneoadjuvant study evaluating 
Sacituzumab Govitecan, an Antibody Drug 
Conjugate in primary HER2-negative breast 
cancer patients with high relapse risk after 
standard neoadjuvant treatment - SASCIA

NCT04595565

SASCIA is a prospective, multi-center, ran-
domized, open-label, parallel group, phase III 
study to evaluate the efficacy and safety of 
post-neoadjuvant treatment with sacituzumab 
govitecan compared to treatment of physician’s 
choice with capecitabine or platinum-based 
chemotherapy or observation in primary HER2- 
negative breast cancer patients with residual 
disease after standard neoadjuvant treatment. 

Background
Neoadjuvant chemotherapy (NACT) allows 
mon itoring of tumor response to treatment and 
a pathological complete response (pCR) is asso-
ciated with superior survival. This association is 
strongest in the most aggressive subtype, i.e., in 
patients with triple-negative breast cancer 
(TNBC). Patients with TNBC not achieving a pCR 
have a 5-year event-free survival rate of about 
50% (Hahnen et al. JAMA Oncol 2017; Sikov et 
al. J Clin Oncol 2015; Petrelli et al. Breast Cancer 
Res Treat 2014). The association between pCR 
and prognosis is less pronounced in hormone 
 receptor (HR)-positive/HER2-negative patients. 
However, the CPS+EG scoring system for prog-
nosis after NACT, taking into account clinical 
stage, post treatment pathological stage, estro-
gen receptor status and grade allows to select 
patients at high risk of relapse for post-neo-
adjuvant therapy (Marmé et al. Eur J Cancer 
2016). Patients with TNBC not achieving a pCR 
as well as those with HR-positive/HER2-nega-
tive tumors and a CPS+EG score of ≥3 or 2 with 
nodal involvement after NACT (ypN+) are at a 
high risk of relapse, warranting additional exper-
imental therapies after NACT.
There is proof of concept that post-neoadjuvant 
therapy can significantly improve survival.  
Several randomized trials in patients with resid-
ual tumor after NACT reported on disease-free 
survival (DFS) and overall survival (OS). The 
CREATE X study demonstrated a significant  
improvement in DFS and OS in the overall popu-
lation, which was confined to the TNBC sub-
group (Masuda et al. N Engl J Med 2017). The 
phase III KATHERINE study showed an improved 

GBG 102: SASCIA
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cian’s choice (TPC, defined as capecitabine or 
platinum-based chemotherapy for eight cycles 
or observation/endocrine therapy; control arm). 
The implementation of protocol amendment 1 
(planned Q1/2023) allows the use of pembroli-
zumab as monotherapy in the TPC arm in patients 
with TNBC who received pembrolizumab as  
neoadjuvant therapy (according to the approval). 
Adjuvant pembrolizumab may be given until the 
completion of radiotherapy and before random-
ization in the SASCIA trial. Patients with known 
gBRCA1/2 mutation are not allowed to partici-
pate in the trial if adjuvant olaparib is indicated 
or planned.
Randomization will be stratified by HR status 
(HR-negative vs HR-positive) and ypN (ypN+  
vs ypN0). In patients with HR-positive breast 
cancer, endocrine-based therapy will be admin-
istered according to local guidelines for patients 
in the TPC arm. The start of endocrine therapy 
will be at the discretion of the investigator;  

Study design and objectives
Eligible patients (aged ≥18 years) must have  
received taxane-based NACT for 16 weeks,  
including at least 6 weeks of a taxane. Patients 
should be at high risk of recurrence after NACT, 
defined as having centrally confirmed HER2- 
negative BC (IHC score 0-1 or FISH negative  
according to ASCO/CAP guideline) assessed 
preferably on tissue from post-neoadjuvant  
residual invasive disease of the breast, and either 
HR-negative (<1% positive stained cells) with 
any residual invasive disease > ypT1mi after 
NACT, or HR-positive (≥1% positive stained 
cells) with a CPS+EG score ≥3 or CPS+EG score  
2 and ypN+ using local ER and grade assessed on 
core biopsies taken before NACT. Radiotherapy 
should be delivered before the start of study 
treatment. 
Patients will be allocated (1:1) to receive either 
sacituzumab govitecan (days 1, 8 q3w for eight 
cycles; experimental arm) or treatment of physi-

Stratification factors:
• HR-positive vs HR-negative
• ypN+ vs ypN-0

N=1332

HER2-negative
early breast 

cancer

• At least 16 weeks 
of taxane-based 
NACT+/-
pembrolizumab

• No pCR:
- TNBC
- HR-positive and 

CPS-EG score ≥3 
or 2 and ypN+

R
1:1

Sacituzumab govitecan 
(8 cycles d1, 8 q3w)

Treatment of physician´s 
choice*

*Capecitabine (8 cycles) or platinum-based chemotherapy (8 cycles) or observation/endocrine therapy. Pembrolizumab in patients with 
TNBC who received pembrolizumab as neoadjuvant therapy is allowed as monotherapy in the TPC arm.
Background therapy: in patients with HR-positive breast cancer, endocrine-based therapy will be administered according to local guidelines. 
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however, it will be encouraged to start after  
surgery/radiotherapy in patients without addi-
tional cytotoxic agents.
Primary objective of the SASCIA trial is to com-
pare iDFS between patients treated with sacitu-
zumab govitecan versus treatment of physician’s 
choice; primary endpoint is iDFS. Secondary  
objectives and endpoints include comparison of 
OS, distant DFS and locoregional recurrenc-
es-free interval between both treatment groups, 
iDFS and OS in the stratified subgroups, iDFS 
and OS in exploratory subgroups, safety and 
compliance, patient-reported outcomes and 
quality of life. The SASCIA study will also  
address translational research questions such as 
exploring circulating tumor DNA (ctDNA)  
dynamics as early predictors of ctDNA clearance 

in ctDNA-positive patients, and the predictive 
value of markers (including genetic and immune 
markers) for sacituzumab govitecan. 
One interim analysis for overwhelming efficacy 
will be performed when 264 events (2/3 of the 
total events) have occurred.
 
Study report:
SASCIA recruitment started on November 10, 
2020, in Germany. As of December 31st, 2022, 
there are 738 patients enrolled in the study. The 
other European recruiting countries are Spain, 
France, Austria, Ireland and Switzerland. The end 
of recruitment is planned for Q1/2024.
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A Phase II study of Adjuvant PALbociclib as  
an Alternative to CHemotherapy in Elderly  
patientS with high-risk ER+/HER2-early breast 
cancer (APPALACHES) 

NCT03609047

APPALACHES (EORTC 1745 ETF BCG) is a two-
arm, open-label, multi-center, randomized, non- 
comparative phase II study in elderly patients 
with stage II/III, estrogen receptor-positive 
(ER+), human epidermal growth factor receptor 
2-negative (HER2-) early breast cancer for whom 
treatment with chemotherapy is indicated.

Background
Cancer in older patients is a major public health 
issue, since the incidence of cancer increases 
with age, and life expectancy of the Western 
population is increasing. Advanced age at diag-
nosis of breast cancer is associated with more 
favorable tumor biology as indicated by in-
creased hormone sensitivity, attenuated HER2 
overexpression, and lower grades and prolifera-
tive indices (Pierga et al. 2004). However, older 
patients are more likely to present with larger 
and more advanced tumors (Singh et al. 2004). 
Age alone should not be a barrier to treatment 
decisions for patients with cancer, and ageing is 
a continuous process, making it difficult to set a 
unique threshold to define older patients. How-
ever, many recent studies used 70 years to  
define older patients, recognizing that patient 
vulnerability or frailty should also be taken into 
account (Wildiers et al. 2007). In older patients 
with ER+/HER2- early breast cancer, historical 

data about recurrence rates and the benefit of 
adjuvant chemotherapy are sparse. In general, 
chemotherapy-induced benefit is lower and tox-
icity is higher than those seen in younger women, 
and there are competing risks for morbidity and 
mortality with older patients. Several randomized 
studies in older patients have reported disease 
free survival (DFS, including local recurrence as 
well) and 3-year overall survival (OS, including 
death from other causes). The 3-year DFS and 
OS were 85% and 95% in ICE-2 study (un-
published data), 78% and 90% in ELDA study 
(Perrone, et al. 2015), and 86% and 93% in 
CALGB49907 study (Muss et al. 2009), respec-
tively. Less toxic adjuvant treatment with compa-
rable efficacy might improve the benefit-toxicity 
balance of the overall treatment strategy.

Study design and objectives:
Women or men aged ≥70 years with stage II or 
stage III, early invasive breast cancer fulfilling all 
inclusion criteria will be centrally registered at 
EORTC after written informed consent has been 
obtained. Randomization will be stratified by 
country, pathological TNM stage (stage II vs 
stage III) and potential clinical frailty as defined 
by the G8 geriatric assessment score (>14 vs 
≤14). Patients will be randomized with a 2:1 allo-
cation rate to receive either a standard adjuvant 
endocrine therapy for a duration of at least 5 
years + palbociclib for a total duration of up to 2 
years (experimental palbociclib arm) or adju-
vant chemotherapy followed by standard adju-
vant endocrine therapy for a duration of at least 
5 years (control chemotherapy arm).
In the experimental arm, palbociclib 125mg 
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5 year-endocrine therapy and 2 year-palbociclib 
as adjuvant systemic treatment instead of adju-
vant chemotherapy followed by endocrine ther-
apy in older patients with stage II-III ER+/HER2- 
early breast cancer. Secondary objectives  
include evaluation of the efficacy with respect to 
different time-to-event endpoints (distant  
recurrence-free interval (DRFI), breast cancer 
specific survival (BCSS), and OS) at 3, 6, and 10 
years in both arms; evaluation of toxicity, treat-
ment discontinuation, and dose reduction rates 
in both arms, as well as reasons for treatment 
discontinuation; assessment of completion of 
oral therapy in the experimental arm;  Health- 
Related Quality of Life (HRQoL) in both arms; 
and prognostic and predictive effects of geriatric 
assessment in both arms.
APPALACHES study will also address trans-
lational research questions such as the evalua-
tion of biomarkers of aging during treatment 
and their correlation with treatment-related 
toxicity. Thus, blood samples will be collected at 
baseline, 6 months, and 3 years after treatment 
start. All samples will be stored centrally at  
the Integrated BioBank of Luxembourg (IBBL), 
Luxembourg.

Study report:
APPALACHES recruitment started in March 
2020 and ended in October 2022 with 373  
patients enrolled, 30 of them in Germany. The 
study duration is approximately 54 months. 

orally will be administered once a day for 21 
days followed by 7 days off treatment in the 28-
day cycle, with an objective of 2-years total du-
ration of study medication, in combination with 
standard adjuvant endocrine therapy, for a dura-
tion of at least 5 years. Longer duration can be 
proposed to patients according to investigators 
and patients. In patients for whom adjuvant  
radiation therapy is indicated, radiation therapy 
will be administered before the start of palbo-
ciclib. Patients in the control treatment arm will 
be treated with adjuvant chemotherapy as initial 
adjuvant systemic treatment. The investigator 
needs to select for each patient one out of the 
four following schemes: 1) 4 cycles docetaxel 
75mg/m2 / cyclophosphamide 600mg/m2 q3w; 
2) 4 cycles doxorubicin 60mg/m2 / cyclophos-
phamide 600mg/m2 q3w; 3) 4 cycles epirubicin 
90mg/m2 / cyclophosphamide 600mg/m2 q3w; 
4) 4 cycles weekly paclitaxel 80mg/m2 D1, D8, 
and D15 q3w. Chemotherapy can start after suf-
ficient wound healing is achieved according to 
the investigator, but in any case, ≤13 weeks after 
last surgery. Prophylactic use of G-CSF is recom-
mended after each cycle of the 3-weekly regi-
mens, with type and length decided per local 
institutional guidelines. In patients for whom 
radiation therapy is indicated, radiation therapy 
will be administered after the last dose of 
chemotherapy.
Primary objective of APPALACHES trial is to  
assess the efficacy of the combination of at least 

We thank all participating centers for their commitment and efforts so far. We would kindly like to 
encourage all sites to continue to support the study by recruitment of the patients and by providing 
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1 year of atezolizumab. The primary endpoint is 
to evaluate iDFS of adjuvant atezolizumab+T- 
AC/EC compared with T-AC/EC alone in patients 
with TNBC. Secondary endpoints include iDFS 
by PD-L1 and lymph node status, overall survival, 
safety, patient functioning, and health-related 
quality of life (HRQoL). Furthermore, tumor  
tissue and blood samples will be collected for 
biomarker research.

Study report:
ALEXANDRA/IMpassion030 worldwide recruit-
ment started in July 2018, and in Germany in 
June 2019. As of December 31st, 2022, there are 
52 patients enrolled in the study. On  August 
25th, 2022, the recruitment stopped in Germany. 
A global recruitment stop was implemented on 
November 9th, 2022.

Study design and objectives:
ALEXANDRA/Impassion030 primarily aims to 
evaluate the efficacy, safety, and pharma-
cokinetic profile of adjuvant atezolizumab plus 
standard chemotherapy versus chemotherapy 
alone in early TNBC. Patients with operable 
stage II or III TNBC, confirmed by central pathol-
ogy review, will be randomized to receive either 
adjuvant atezolizumab in combination with  
paclitaxel followed by atezolizumab, dose-dense 
doxorubicin or epirubicin (investigator’s choice), 
and cyclophosphamide (atezolizumab+T-AC/
EC) or paclitaxel followed by dose-dense doxo-
rubicin or epirubicin (investigator’s choice) and 
cyclophosphamide alone (T-AC/EC). Patients 
are stratified by type of surgery, nodal status, 
and centrally assessed PD-L1 status. Adjuvant 
treatment will consist of weekly paclitaxel 
80mg/m2 for 12 weeks followed by dose dense 
anthracycline (epirubicin 90mg/m2 or doxoru-
bicin 60mg/m2) and cyclophosphamide 600mg/
m2 for 4 doses every 2 weeks or the same 
chemotherapy regimen (T-AC/EC) given con-
comitantly with atezolizumab 840mg every 2 
weeks, followed by maintenance atezolizumab 
1200mg every 3 weeks until completion of  

G1 monoclonal antibody that targets PD-L1 and 
inhibits the interaction between PD-L1 and its 
receptors, PD-1 and B7-1 (also known as CD80), 
both of which function as inhibitory receptors 
expressed on T cells. Therapeutic blockade of 
PD-L1 binding by atezolizumab has been shown 
to enhance the magnitude and quality of tumor- 
specific T-cell responses, resulting in an im-
proved anti-tumor activity (Fehrenbacher et al. 
2016; Rosenberg et al. 2016). TNBC may be 
more immunogenic compared to other breast 
cancer subtypes, and promising clinical activity 
has been reported with atezolizumab in phase I/
Ib metastatic TNBC trials (Adams et al. JAMA 
Oncol 2019). Furthermore, the results of the ran-
domized phase III Impassion130 study demon-
strated enhanced anti-tumor activity when ate-
zolizumab was co-administered with chemo-
therapy in the first line metastatic setting, with 
benefit mainly observed in PD-L-positive cohort.
Atezolizumab has been generally well tolerated. 
Atezolizumab in combination with taxanes (in-
cluding paclitaxel and nab-paclitaxel) has shown 
toxicities similar to those experienced with pacl-
itaxel or nab-paclitaxel alone and have generally 
been manageable. The benefit-risk ratio for ate-
zolizumab in combination with paclitaxel fol-
lowed by dose-dense doxorubicin or epirubicin 
(investigator’s choice) and cyclophosphamide is 
expected to be acceptable in this setting. 

CONTACT:

Dr. Ioannis Gkantiragas

Clinical Project Management
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A phase III, multicenter, randomized, open- 
label study comparing atezolizumab (anti  
PD-L1 antibody) in combination with adjuvant  
Anthracycline/Taxane-based chemotherapy 
versus chemotherapy alone in patients with  
operable triple-negative breast cancer

NCT03498716 

ALEXANDRA/Impassion30 (BIG 16-05/AFT-
27/WO39391) is an international, multicenter, 
randomized, open-label, controlled phase III trial 
that will recruit approximately 2,300 patients  
at approximately 370-450 sites globally within 
4 years.

Background
Patients with TNBC exhibit a poor clinical out-
come, generally with rapid progression and a 
shorter time to local and distant relapse (Dent 
et al. Clin Cancer Res 2007). Three-year invasive 
disease-free survival (iDFS) rates of 81% have 
been reported for patients with TNBC who have 
received adjuvant anthracycline/taxane therapy 
(Sparano et al. J Clin Oncol 2015). Upon systemic 
relapse, patients with metastatic TNBC have 
poor outcomes, with rapid progression and  
decreased overall survival (Kassam et al. Clin 
Breast Cancer 2009). 
Atezolizumab is a humanized immunoglobulin 
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lational research questions such as an investi-
gation of biomarkers (e.g., cyclines, RB expres-
sion, p27 and p16 expression) which might predict 
the response to CDK inhibition in MBC, as well 
as the evaluation of circulating tumor DNA 
(ctDNA) at various time points to monitor  
tumor progression. 
The protocol was amended in July 2018. The 
main changes included in amendment 1 were a 
reduction of the number of planned patients, 
and the removal of an initially planned interim 
analysis as well as an activity tracker monitoring 
sleep and activity levels. 
With amendment 2 of the study protocol, the 
number of planned patients was reduced again, 
and the study duration was prolonged. In addi-
tion, a molecular screening is offered to all  
patients included in the study to identify molec-
ular changes of therapeutic relevance within the 
context of precision medicine.

Study report:
The PADMA study recruitment started in March 
2018 in Germany. As of December 31st, 2022, 
there are 113 patients enrolled in the study. The 
end of the study (i.e., last visit of the last patient 
randomized) is estimated for mid of 2025.

adjuvant ET) versus hormone sensitive (relapse 
beyond 12 months after end of ET or de novo 
metastatic HR-positive/HER2-negative breast 
cancer); ii) symptomatic versus asymptomatic 
(both defined by investigator). In both study arms, 
treatment is given until disease progression, un-
acceptable toxicity, withdrawal of consent of 
the patient, or change of initial treatment plan 
(either approximately six chemotherapy cycles 
followed by maintenance endocrine therapy, or 
chemotherapy until disease progression). 
PADMA primarily aims to compare the time-to-
treatment failure (TTF) for patients randomized 
to receive pre-defined chemotherapy treatment 
strategy versus those randomized to receive pal-
bociclib and ET. The TTF is defined as time from 
randomization until discontinuation of treat-
ment due to disease progression, treatment  
toxicity, patient’s preference, or death. Main 
secondary objectives include progression-free 
survival, time-to-first subsequent treatment, 
time-to-first subsequent chemotherapy, time-
to-second subsequent treatment regimen, and 
overall survival between treatment arms; and to 
compare patient well-being and health care  
utilization, quality of life, safety, and treatment 
compliance between the two arms. Further-
more, the PADMA study will also address trans-

comparing ET alone with chemotherapy (CT) are 
scarce and not informative about which strategy 
would benefit patients most. In the real world, 
most patients with MBC receive CT to obtain a 
quick response, although it has not been proven 
that achieving a quick response will have an  
impact on patient benefit. Since palbociclib in 
combination with ET is superior to ET alone, 
PADMA investigates if palbociclib + ET is superior 
to mono-chemotherapy with or without ET 
maintenance. Many clinical studies have rigid 
inclusion and exclusion criteria, they predefine 
study treatment, and they strictly define patient 
monitoring intervals, which do not reflect the 
situation in clinical practice. Therefore, PADMA 
is planned as a low-intervention real-world trial 
investigating two treatment strategies that are 
commonly used in real-world practice. In addi-
tion, we are collecting patient reported out-
comes (PROs) using the FACT-B questionnaire, 
and a novel composite endpoint of well-being 
and healthcare utilization as measured by daily 
monitoring treatment impact (DMTI).

Study design and objectives:
PADMA will provide evidence if palbociclib + ET 
can replace CT with or without ET maintenance. 
Patients are randomized in a 1:1 ratio to receive 
either ET with palbociclib or CT with or without 
endocrine maintenance therapy. Stratification 
factors for randomization are: i) hormone resis-
tant (relapse on or within 12 months of end of 

A randomised, open-label, multicenter phase 
IV study evaluating palbociclib plus endocrine 
treatment versus a chemotherapy-based treat-
ment strategy in patients with hormone recep-
tor positive / HER2 negative metastatic breast 
cancer in a real world setting (PADMA)

NCT03355157

PADMA is an international, prospective, ran-
domized, open-label, multicenter, controlled 
phase IV low intervention trial to test whether 
endocrine therapy (ET) with palbociclib is better 
than mono-chemotherapy +/- endocrine main-
tenance therapy as per treating physician’s 
choice as first line therapy in advanced/metas-
tatic breast cancer (MBC). PADMA will be con-
ducted in approximately 70 sites in Europe.

Background
ET is the recommended option for hormone  
receptor (HR)-positive / human epidermal 
growth factor receptor 2 (HER2)-negative MBC 
as first-line therapy in the majority of patients 
except those with rapidly progressing, 
life-threatening disease, also known as visceral 
crisis (Cardoso et al. Ann Oncol 2014; Gradishar 
et al. Natl Compr Canc Netw 2016; Schneeweiss 
et al. Geburtshilfe Frauenheilkd 2021). With the 
novel CDK4/6 inhibitors in addition to either an 
aromatase inhibitor (AI) or fulvestrant, the 
treatment landscape is changing rapidly. Data 
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Chemotherapy
of physician´s choice** 

± ET maintenance 
therapy

1:1

PATIENT POPULATION:
N=150
•HR pos / HER2 neg MBC.
•Male or female.
•Pre-, peri-, post-menopausal.
•CT deemed option by

investigator.
•No prior systemic anticancer

treatment for advanced/
metastatic disease.
•No asymptomatic oligo-

metastases of the bone as
the only site of metastatic
disease.

R

PRIMARY ENDPOINT:
Time-to-treatment 

Failure

Arm A

Arm B

STRATIFICATION FACTORS:
- hormone resistant (relapse on or within 12 months of end of adjuvant ET) versus hormone sensitive
  (relapse beyond 12 months after end of ET or de novo metastatic HR pos / HER2 neg breast cancer).
- symptomatic (defined as per investigator) versus asymptomatic (as defined by investigator).

Endocrine Therapy*/** 
+

Palbociclib

KEY SECONDARY 
ENDPOINTS: 

PFS, TFST, TSST, OS, 
patient-reported HR 
QoL (FACT-B), DMTI, 
safety, tolerability, 

compliance.

* AI, fulvestrant +/- GnRH analogue.
** As defined in the study protocol.

PFS = Progression-free survival
TFST = time to first subsequent therapy

TSST = time to second subsequent therapy
DMTI = Daily Monitoring Treatment Impact

Figure 1: PADMA study design

0

50

100

150

200

250

300

350

400

Mar-18 Sep-18 Mar-19 Sep-19 Mar-20 Sep-20 Mar-21 Sep-21 Mar-22 Sep-22 Mar-23 Sep-23

accrual no.
planned no. 360
planned no. 260
planned no. 150

Amendment 1

Amendment 2

Figure 2: PADMA recruitment as of 31st December 2022

We thank all participating centers for their commitment and efforts so far. We would kindly like to 
encourage all sites to continue to support the study by recruitment of the patients and by providing 
biomaterial in a timely manner.

COLLABORATING 
STUDY GROUPS: 

SPONSOR: 

GBG Forschungs GmbH

STUDY CHAIR: 

Prof. Dr. Sibylle Loibl 
German Breast Group, 
Neu-Isenburg

COORDINATING  
INVESTIGATOR:

PD Dr. Marc Thill 
Klinik für Gynäkologie und 
Geburtshilfe, Agaplesion 
Markus Krankenhaus,  
Frankfurt am Main

Annual Scientific Report 2022  |  Recruiting Studies  |  Metastatic  |



68 |  | 69

CONTACT:

Project Management

University Medicine Rostock 
Breast Center

eubreast-01@kliniksued-
rostock.de

breast-conserving surgery (no SLNB arm). Sec-
ondary objectives are the 5-year invasive  
disease-free survival, overall survival, loco-
regional disease-free survival (no tumor in the 
ipsilateral breast or ipsilateral supraclavicular, 
infraclavicular, internal mammary, or axillary 
nodes), ipsilateral axillary recurrence rate,  
distant disease-free survival, and the diagnostic 
accuracy of imaging methods for pathologic 
complete response (breast pCR) after NAST. 

Study report:
EUBREAST-01 global recruitment started in Jan-
uary 2021 with first-patient-in on  January 15th, 
2021, in Germany. As of December 31st, 2022, 
there were 163 patients enrolled in the study. 
An amendment to the protocol was approved on 
the 21st of July, 2022, where it was decided to 
extend the inclusion criteria to include all T1-T3 
tumors and all patients with pCR defined as 
ypT0 and ypTis. The recruitment period was in-
creased to 3 years. The sample size was also in-
creased to 350 patients from 250 patients.

Publications
1.  Reimer T, Glass Ä, Botteri E, Loibl S, Gentilini 

OD. Avoiding axillary sentinel lymph node  
biopsy after neoadjuvant systemic therapy in 
breast cancer: Rationale for the prospective, 
multicentric EUBREAST-01 trial. Cancers 
2020; 12: E3698

study arm (no axillary therapy) leading to omis-
sion of any axillary treatment (axillary SLNB, 
ALND, axillary radiotherapy). These patients will 
thus be finally staged as ypNx.
Patients with non-pCR in the breast will be 
treated with axillary SLNB in a second procedure 
in concordance with current guidelines. In case 
of a tumor-free SLNB (ypN0[sn]), no completion 
ALND is performed. If micro- or macrometas-
tases are found in the SLNB (ypN+[sn]), comple-
tion ALND and/or axillary radiotherapy is man-
datory according to local decision. Postopera-
tive systemic treatment should be based on  
local multidisciplinary tumor board recommen-
dations according to current international or  
national guidelines.
All study patients must receive CT-based WBRT 
with 3-dimensional conformal radiation therapy 
(3DCRT) or intensity-modulated radiotherapy 
(IMRT) to the remaining breast (50 Gy in 25 frac-
tions or 50.4 Gy in 28 fractions) delivered in su-
pine position. In addition, the hypofractionated 
regimen with a single dose of 2.66 Gy in 15 frac-
tions according to the START B trial (Haviland SJ 
et al. Lancet Oncol 2013) is an option. A boost to 
the tumor bed is recommended according to  
local guidelines (dose [10-]16 Gy). The irradia-
tion of regional lymph nodes (axillary, supra-/
infraclavicular, internal mammary) must be 
avoided in cases with pCR in the breast (ypT0).
The primary objective is the 3-year rate of axil-
lary recurrence-free survival (ARFS) after 

of having a pCR after NAST will be included, and 
the type of surgical strategy will be defined  
according to the response to NAST rather than 
on the classical T and N status at presentation. 
Axillary surgery will be eliminated completely 
(no axillary sentinel lymph node biopsy [SLNB]) 
for initially cN0 patients with radiologic com-
plete remission (rCR) and a breast pCR as deter-
mined in the lumpectomy specimen.
Patients ≥18 years of age with triple-negative or 
HER2-positive invasive breast cancer and no  
evidence for distant metastasis (M0) can be  
included. Additional key inclusion criteria are 
imaging techniques with estimated tumor stage 
between cT1c-T3 prior to NAST, and clinically 
also as sonographically tumor-free axilla prior to 
core biopsy (cN0/iN0). In cases with cN0 and 
iN+, a negative core biopsy or fine needle aspira-
tion (FNA) biopsy of the sonographically sus-
pected lymph node is required. Standard NAST 
with radiological complete response (rCR) and 
planned breast-conserving surgery (R0 resec-
tion) with postoperative external whole-breast 
irradiation (conventional fractionation or hypo-
fractionation) are a prerequisite.
The trial is designed as a multicenter single-arm 
study with a limited number of patients (N=267) 
which might give practice-changing results in  
a short period of time, sparing the time and  
the costs of a randomized comparison. Patients 
will be recruited in European countries (Austria, 
Germany, Italy, and Spain) over a period of 24 
months.
All patients with confirmed breast pCR after 
lumpectomy (BCS) will be selected for the single 

A surgical trial on the omission of sentinel 
lymph node biopsy in triple-negative and 
HER2-positive breast cancer patients with radi-
ologic and pathologic complete response in the 
breast after neoadjuvant systemic therapy

NCT04101851

EUBREAST-01 (GBG 104) is a single-arm, multi-
center, prospective trial to investigate the omis-
sion of sentinel lymph node biopsy (SLNB) in 
triple-negative and HER2-positive breast cancer 
patients with radiologic and pathologic com-
plete response (pCR) in the breast after neo-
adjuvant systemic therapy (NAST).

Background
Currently, axillary surgery for breast cancer is 
considered as staging procedure that does not 
seem to influence breast cancer mortality, since 
the risk of developing metastasis depends mainly 
on the biological behavior of the primary tumor 
(seed-and-soil model). Thus, the postsurgical 
treatment strategy should be rather based on 
biologic tumor characteristics than nodal 
involvement.
Improvements in systemic treatments for breast 
cancer have increased the rates of pCR in  
patients receiving NAST, offering the opportuni-
ty to decrease, and perhaps eliminate, surgery in 
patients who have a pCR.

Study design and objectives
The investigators designed a clinical trial in 
which only patients with the highest likelihood 

GBG 104: EUBREAST-01

Amendment #2
EUBREAST-01 trial 

N=350 per protocol*    Study registration 

                                                                                       ↓ 

  

Figure 1: EUBREAST-01 flow chart (Amendment #2) Figure 2: EUBREAST-01 recruitment as of 31st December 2022
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Study report:
TAXIS recruitment started in August 2019 in 
Germany. Recruitment was stopped at the end 
of 2020, and then the trial reopened again for 
recruitment in January 2022 in collaboration 
with a new sponsor (Universitätsspital Basel). As 
of December 31st, 2022, there were 39 patients 
enrolled in the study in Germany. Follow-up is 
planned for up to 20 years. The end of the study 
(i.e., last visit of the last patient randomized) is 
planned for QIV/2043 [1].
Data on a pre-specified subproject to study the 
difference in surgical extent between TAS and 
ALND and to quantify the extent of tumor load 
reduction by TAS was recently published. This 
report included 296 patients from the early 
stage of patient accrual, and data showed that 
TAS selectively reduced the tumor load in the 
axilla and remained much less radical than ALND 
(Weber et al. Breast 2021).

Publications:
1. Henke G, Knauer M, Ribi K, et al. Tailored axil- 

 lary surgery with or without axillary lymph node 
dissection followed by radiotherapy in patients 
with clinically node-positive breast cancer 
(TAXIS): study protocol for a multicenter, 
randomized phase-III trial. Trials. 2018;19:667

chest wall irradiation after mastectomy. Radi-
ation therapy (RT) should start preferably within 
8 weeks from the last breast surgical procedure 
and not later than 12 weeks. In case chemo-
therapy was applied, RT should start within 6 
weeks after the end of the last cycle of chemo-
therapy and not later than 8 weeks. Dose to the 
breast/thoracic wall as well as the regional  
nodal pathways is: 50 Gy in 25 fractions of 2 Gy 
or 50.4 Gy in 28 fractions of 1.8 Gy; daily, five 
days a week. Hypofractionated schedule is  
allowed: 40 Gy in 15 fractions of 2.67 Gy to the 
same volume. Patients will be followed up to 20 
years after randomization of the last patient.
Primary objective of TAXIS trial is to show that 
TAS and axillary RT is non-inferior to axillary 
lymph node dissection (ALND) in terms of  
disease-free survival (DFS) of breast cancer  
patients with positive nodes at first presen-
tation. The primary endpoint is DFS. Secondary 
endpoints include Quality of Life (QoL), overall 
survival (OS), breast cancer-specific survival 
(BCSS), time to local recurrence (TTLR), time to 
regional recurrence (TTRR), time to distant  
recurrence (TTDR), reported morbidity out-
comes: lymphedema and decreased, and range 
of shoulder motion, adverse events, late radio-
therapy-related adverse events, surgical site  
infections (SSI).

shoulder mobility, sensation disorders and 
chronic pain in as much as one third of all women 
undergoing the procedure. The TAXIS trial will 
evaluate the optimal treatment for breast can-
cer patients with confirmed nodal disease at first 
diagnosis in terms of surgery and radiotherapy. 
In particular, it will investigate the value of TAS, 
a new technique that aims at selectively remov-
ing the positive lymph nodes. TAS is a promising 
procedure that may significantly decrease  
morbidity in breast cancer patients by avoiding 
surgical overtreatment. This trial has the poten-
tial to establish a new worldwide treatment 
standard with hopefully less side effects and a 
better quality of life, while keeping the same  
efficacy as provided by radical surgery.

Study design and objectives
Women aged ≥18 years with node positive 
breast cancer (histologically or cytologically 
proven both in primary tumor and in lymph 
node) AJCC/UICC stage II-III (all molecular sub-
types) fulfilling all inclusion criteria at random-
ization are eligible. Patients will be assigned to 
either TAS followed by ALND and regional nodal 
irradiation excluding the dissected axilla as a  
target volume (arm A) or to TAS followed by  
regional nodal irradiation including the full axilla 
(arm B). It is planned to enroll a total of 1,500 
patients (750 per treatment arm) in the trial. All 
patients will undergo adjuvant whole-breast  
irradiation after breast conserving surgery and 

Tailored AXIllary Surgery with or without  
axillary lymph node dissection followed by  
radiotherapy in patients with clinically node- 
positive breast cancer (TAXIS).

NCT03513614

TAXIS (SAKK 23/16/IBCSG 57-18/ABCSG-53) is 
an international multicenter randomized phase 
III trial to evaluate the optimal treatment for 
breast cancer patients with confirmed nodal  
disease at first diagnosis in terms of surgery and 
radiotherapy. In particular, it will investigate the 
value of tailored axillary surgery (TAS), a new 
technique that aims at selectively removing the 
positive lymph nodes – either before any  
systemic treatment or after neoadjuvant sys-
temic treatment. 

Background
The removal of all lymph nodes in the armpit 
through conventional axillary dissection has 
been standard care for all patients with breast 
cancer for almost a century. In the nineties, the 
sentinel lymph node (SLN) procedure, which  
involves the selective removal of the first few 
lymph nodes in the lymphatic drainage system, 
was introduced in clinical practice. Today, con-
ventional axillary dissection is still performed on 
many women with breast cancer that has spread 
to the nodes. It is the cause for relevant morbid-
ity in the form of lymphedema, impairment of 

GBG 101: TAXIS 
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Figure 2: TAXIS recruitment as of 31st December 2022

We thank all participating centers for their commitment and efforts so far. We would kindly like to 
encourage all sites to continue to support the study by recruitment of the patients.
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sent of the patient. Documentation of follow- up 
should start after the regular end of study or 
with the start of follow-up period as defined in 
the respective study protocol. A correlation of 
the follow-up registry database with the respec-
tive study databases is possible via the patient 
identification number of the participant. In con-
sequence, the long-term effects of the study 
therapy can be analyzed per therapy group, and 
the effectiveness can be correlated with possible 
late-onset toxicities.
The post study long-term-outcome follow-up 
will be assessed according to local/national 
guidelines. Data should be documented at least 
once a year in the registry.
Relapse and safety assessment will be performed, 
and survival status will be collected in all registered 
patients. Here, the investigator may conduct eval-
uations or assessments within regular follow-up 
visits. However, telephone contact or contact in 
writing with the patient or treating physician or rel-
atives in case of death is also acceptable. Imaging 
tests (e.g., mammography and/or staging workup) 
are recommended according to local/national 
guidelines for follow up and in case of symptoms 
suspicious for locoregional or distant relapse.
In case of disease recurrence, it is recommended 
to confirm diagnosis by histological examina-
tion. If performed, a FFPE tumor tissue block 
from the metastatic lesion should be provided 
to GBG; however, participation in ETERNITYB is 
not linked to the provision of biomaterials.

Study report
The ETERNITYB recruitment started in Septem-
ber 2022. As of December 31st, 2022, there are  
3 patients enrolled in the study. The end of study 
is estimated for 2030. 

ETERNITYB is a prospective and retrospective, 
international, multicenter, non-interventional, 
observational study for collection of long-term 
safety and efficacy parameters of former GBG 
study participants from prospective clinical  
trials on early breast cancer. The B stands for 
Breast.

Background
Although the impact on long-term patient sur-
vival and safety is a decisive factor for drawing 
conclusions on the benefit-risk ratio of investi-
gational treatment strategies, treatment recom-
mendations for early and advanced stage breast 
cancer are mostly based on the primary results 
of randomized clinical trials with a relatively 
short follow-up time at read out.
Longer collection of survival and safety data is 
important to provide a better understanding of 
the efficacy of certain investigational treatment 
strategies as well as to identify late onset toxi-
cities and long-term quality of life.
To address this issue, we have successfully estab-
lished a patient-self-reported outcome (PSRO) 
registry (GBG 71) in Germany. However, as GBG 
71 is not available for our European and non- 
European partners, we have set up the interna-
tional registry study ETERNITYB to collect a  
similar data set to that of GBG 71, also focused 
on long-term outcomes.

Study design and objectives
Patients will be eligible for ETERNITYB if they 
have participated and received treatment in a 
GBG clinical trial for early breast cancer. Patients 
will be informed about the registry by the treat-
ing physician at the study site. Inclusion and  
registration can take place after informed con-

GBG 107: ETERNITYB Registry
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Figure 1: ETERNITYB  study design Figure 1: BMBC recruitment as of 31st December 2022

ing brain metastases, aiming to prolong survival, 
preserve neurologic function, and improve qual-
ity of life.
The BMBC registry was initiated to include 
breast cancer patients with brain metastases  
diagnosed in the year 2000 and beyond. Regis-
tration of patient data is allowed prospectively 
after obtaining an informed consent. Retro-
spective participants can be entered without an 
informed consent if the patient is not able 
to sign the informed consent and the data is  
captured anonymously. 
The registry study is conducted in collaboration 
with Prof. Dr. Volkmar Müller, Prof. Dr. Isabell 
Witzel, Priv. Doz. Dr. Elena Laakmann, and  
Dr. med. Kerstin Riecke from the University  
Hospital Hamburg-Eppendorf.

Study objectives:
The BMBC registry aims to collect data to deter-
mine the incidence of brain metastases, the 
number and size of brain metastases, location, 
histopathological characteristics of the primary 
tumor and brain metastases, sensitivity of diag-
nostic tools (cranial computed tomography (CT) 
and magnetic resonance imaging (MRI)), perfor-
mance status, prognosis, quality of life, and the 
influence of treatment strategies on prognosis 
and neurological function. In addition, the regis-
try allows investigation of translational research 
questions using tumor specimen of the primary 
and metastatic tumors. 
Planned analyses include treatment patterns in 
Germany, patient outcome, as well as validation 
of prognostic scoring systems in a multicenter 
setting and in the context of new targeted  
therapies. Planned translational research  
projects include the impact of glycosylation,  

BMBC (Brain Metastases in Breast Cancer) is  
a long-term retrospective and prospective  
multicenter registry study designed to collect 
tumor characteristics of primary and metastaic  
tumors, as well as treatment data from patients 
diagnosed with brain metastases of breast  
cancer treated in German hospitals.

Background
The development of brain metastases reduces 
quality of life and survival in breast cancer  
patients. The incidence of brain metastases has 
increased during the last years (Frisk et al. Br J 
Cancer 2012). Around 10-40% of patients with 
metastatic breast cancer develop brain metas-
tases during the course of disease, depending  
on the biological subtype of the primary tumor. 
The prognosis for patients with brain metastases 
is generally poor. Good performance status  
and a limited number of brain metastases are 
factors that can prolong survival (Ogawa et al. J 
Neurooncol 2008). Therapeutic approaches in 
treating metastases of the central nervous sys-
tem include surgery, radiotherapy, and systemic 
chemotherapy, as well as a combination of these 
options. 
Due to the analysis of small and heterogeneous 
patient cohorts, risk factors for the development 
of brain metastases and the impact of early  
detection of brain metastases have been insuffi-
ciently analyzed. Improved treatment strategies 
are required, as the incidence of patients with 
brain metastases is expected to increase over 
the next years given the better control of  
systemic disease outside the central nervous 
system. A multidisciplinary approach with rapid 
integration of new treatment strategies is  
required for the treatment of patients develop-

GBG 79: Brain Metastases  
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resistance mechanisms against HER2-targeted 
therapies, the role of the blood brain barrier, and 
the evaluation of markers of radio-resistance 
and specific genomic alterations associated with 
brain tropism of breast cancer cells.

Study report
The study was opened for documentation in April 
2014 with more than 50 participating centers.  
As of December 31st, 2022, 3,867 patients have 
been registered and 547 tissue samples have been 
received. Registration of patients is ongoing.
A project using data from the BMBC registry was 
presented at the ESMO Breast Cancer Congress 
2021. This retrospective analysis involved a total 
of 2948 patients, including 1,311 patients with 
HER2+ disease and identified factors associated 
with the prognosis of HER2+ patients with brain  
metastases. A significantly longer overall surviv-
al was observed for the HR+ subcohort, and this 
finding warrants further research [2]. 

We encourage all study centers and practices to enter eligible patients into the registry. 
We thank all participating sites that have entered their patients into the registry and have contri
buted to this important research so far. 
We would like to kindly remind all sites to provide biomaterial which is urgently needed to answer 
translational research questions.
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Up to 40% of patients with metastatic HER2+ breast 
cancer develop brain metastases. To understand  
clinical features of patients with HER2+ breast cancer 
and brain metastases, subanalyses of the BMBC reg-
istry have been implemented (Laakmann et al. 2021 
[1]; 2022 [2]).

Publications:
1. Laakmann E, Witzel I, Neunhöffer T, et al. 95MO - 

Characteristics of patients with brain metastases 
from HER2-positive breast cancer. Ann Oncol 
2021; 32 (suppl_2): S60-S78.

2. Laakmann E, Witzel I, Neunhöffer T, et al. Charac-
teristics of patients with brain metastases from 
human epidermal growth factor receptor 2-posi-
tive breast cancer: subanalysis of Brain Metastases 
in Breast Cancer Registry. ESMO Open. 2022 
Jun;7(3):100495. 

CONTACT:

Jan Steffen

Clinical Project Management 

follow.up@GBG.de

Figure 1: Recruitment into PSRO-registry as of 31th December 2022

pseudonymized medical data via a data trustee. 
The data trustee is financially and organization-
ally independent from the GBG. The data trustee 
handles names and addresses of patients through 
a database that is not accessible by GBG. 
Once informed by GBG, the trustee sends a 
questionnaire asking for current health status, 
including date and site of relapse, secondary 
malignancies, and date of death. The question-
naires may also be filled out by a third person in 
case of death. Forms are sent to GBG using only 
the unique study identifier as pseudonym. For ad-
dress changes or withdrawal of consent, another 
form can be returned to the trustee. Thus, GBG 
links updated data with the original study data-
base and informs the site about their patients. 

Study report
We accept participants from most GBG trials for 
early breast cancer. Currently, over 13,000 
partic ipants from 20 trials and 450 sites are  
included in this registry.

Publications:
1. von Minckwitz G, Steffen J, Wiest W et al.  

Patient Self-reported Outcome for Long-
term Follow up of Early Breast Cancer Trials. 
Eur J Cancer. 2012; 48, suppl 1, S52

2. von Minckwitz G, Steffen J, Costa S et al. 
Quality of patient-reported outcome for long- 
term survival of early breast cancer trials.  
J Clin Oncol. 2016; 34:15_suppl, e18121-e18121

PSRO (Patient Self-Reporting Outcome) is a 
multicenter registry designed to capture long-
term follow-up data of former trial participants.

Background
Long-term follow-up of early breast cancer trials 
is considered highly important as treatment effi-
cacy might increase, maintain, or decrease over 
time, and to understand and document late or 
chronic toxicities. This might result in a different 
assessment of the overall patient benefit of an 
investigational treatment strategy as compared 
to the initial assessment when the primary end-
point was read out. However, collection of data 
over a long time is often not feasible due to the 
logistical and financial burdens for study sites 
and sponsors. 
To address this issue, we have set up a registry in 
2010 where patients are consented and contact-
ed in writing, and they send back information 
about their health status.

Methods
Study participants are invited by the site investi-
gator to join the PSRO registry. They consent 
that their name, address, and the unique study 
identifier are collected, and they agree to regu-
larly receive health status questionnaires. 
German privacy laws and good clinical practice 
(GCP) regulations do not allow the storage of 
patient-identifying data by the sponsor. There-
fore, we developed the registry with a strict  
separation of patient-identifying data and  

GBG 71: Patient Self-Reporting  
Outcome Registry
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We encourage all study centers and practices to enter patients from eligible trials into the registry. 
We thank all sites that  have already entered patients into the registry and have contributed to this 
important project so far. 
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Cologne. 

Zentrum für Klinische Studien 
(ZKS), Universität Köln
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control cohort of women diagnosed with breast 
cancer at or below the age of 40 years. Those can 
be matched to pregnant patients with breast 
cancer as controls treated in everyday clinical 
practice.
All patients with histologically confirmed breast 
cancer who are pregnant, as well as patients 
who are 40 years old or younger with histol  - 
o gically confirmed breast cancer who are not 
pregnant and have given informed consent for 
data collection and biomaterial collection can 
be entered into the registry. Retrospective 
par ticipants can be entered without an informed 
consent, as long as the data are captured anony-
mously.

Study objectives:
The BCP study primarily aims to assess the fetal 
outcome 4 weeks after delivery. Secondary  
endpoints will include maternal outcome of 
pregnancy, tumor stage at presentation and bio-
logical characteristics, breast cancer therapy, 
type of surgery, mode of delivery (vaginal vs  
caesarean), outcome of the new-born 5 years  
after diagnosis, and outcome of breast cancer  
5 years after diagnosis. 
In addition, the registry allows investigation of 
translational research questions using tumor 
specimen as well as placental tissue from  
patients with breast cancer during pregnancy. 

Study report
As of December 31st, 2022, a total. of 3,437  
patients have been registered, 3,062 in Germany 
(702 pregnant and 2,360 non pregnant women). 
A recent evaluation of the outcome of breast 

Prospective and retrospective registry study of 
the German Breast Group (GBG) for diagnosis 
and treatment of Breast Cancer in Pregnancy 
compared to young non-pregnant women

NCT 00196833

BCP (BIG 03-02) is a long-time retrospective/
prospective multicenter, international registry 
that will recruit pregnant breast cancer patients 
and non-pregnant young women.

Background
Breast cancer in pregnancy is regarded as a rare 
coincidence. However, about 7% of the women 
diagnosed with breast cancer are younger than 
40 years, with a small increase in the incidence 
in recent years (Eisemann et al. Geburtshilfe 
Frauenheilkd 2013; DeSantis et al. CA Cancer J 
Clin 2011). The median age of first pregnancy in 
Germany is 30 years (according to the federal 
statistical office). Since the incidence of breast 
cancer under the age of 40 is rising and women 
tend to delay pregnancy into later reproductive 
years, the coincidence of pregnancy and breast 
cancer is increasing. Little is known about  
the incidence of breast cancer in pregnancy in  
Germany and Western Europe. 
Therefore, in 2003, the German Breast Group 
launched a registry which was extended through-
out Europe and worldwide (Breast International 
Group), to systematically investigate breast 
cancer during pregnancy and to increase the  
evidence for treatment options.
With an amendment of the original study protocol, 
it is now possible to also include a non-pregnant 

GBG 29: Breast Cancer in Pregnancy
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Figure 1: BCP recruitment as of 31st December 2022

cancer patients treated with chemotherapy  
during pregnancy compared with non-pregnant 
controls in cooperation with INCIP (Interna-
tional Network on Cancer, Infertility and  
Pregnancy) revealed that pregnancy-induced  
alterations in chemotherapy concentration do 
not seem to affect maternal prognosis. After a 
median follow-up of 66 months, the observed 
disease-free survival and overall survival were 
comparable for pregnant and non-pregnant  
patients. These results support initiation of 
chemotherapy for breast cancer during preg-
nancy when indicated according to clinical 
guidelines [1,2]. 

Publications:
1. Amant F, Nekljudova V, Maggen C, et al. Out-

come of breast cancer patients treated with 
chemotherapy during pregnancy compared 
with non-pregnant controls. J Clin Oncol 39, 
no. 15_suppl (May 20, 2021) 515-515.

2. Amant F, Nekljudova V, Maggen C, et al. Out-
come of breast cancer patients treated with 
chemotherapy during pregnancy compared 
with non-pregnant controls. Eur J Cancer. 
2022 Jul;170:54-63. 

Thanks to all participating sites and practices that have entered their patients into the registry and 
have supported this important research so far. We would kindly like to remind all study centers to 
provide biomaterial which is urgently needed to answer translational research questions. More  
information and CRF forms are available from the GBG website: https://gbg.de/de/studien/bcp.php
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General follow-up database  
and eCRF
Follow-up documentation across different stud-
ies over a long time is a significant burden for 
study sites due to different systems, case report 
forms (CRFs), schedules and procedures. To mit-
igate this, we developed a unique general fol-
low-up database to document follow-up for all 
trials with the same electronic Case Report 
Form (eCRF). This eCRF is simplified as much as 
possible to collect only the basic information 
necessary for analysis of the long-term end-
points of our neoadjuvant and adjuvant trials. 
All these items can be collected during routine 
care without trial specific examinations.
Results from the PSRO are also entered into this 
database.

Long-term follow-up of early breast cancer  
trials is considered highly important as treat-
ment efficacy might increase, maintain, or  
decrease over time, and to understand and  
document late or chronic toxicities. This might 
result in a different assessment of the overall 
patient benefit of an investigational treatment 
strategy as compared to the initial assessment 
when the primary endpoint was analyzed. 
However, collection of data over a long period 
is often not feasible due to the logistical and  
financial burdens for study sites and sponsors.

Patient self-reported outcome 
(PSRO) registry
To improve follow-up and reduce the workload 
for the trial sites, we developed a concept to use 
a patient self-reported outcome (PSRO) registry 
for long term follow-up in the GBG early breast 
cancer trials. Detailed information on the PSRO 
registry can be found on page 75.

Follow-up Activities 2022

Trial N (patients) PSRO patients FU Completeness

GBG 33 GAIN 2,994 1,015 62%

GBG 66 GeparSixto 588 338 63%

GBG 68 GAIN-2 2,857 2,284 71%

GBG 69 GeparSepto 1,203 792 69%

GBG 70 Dafne 65 52 59%

GBG 74 Genevieve 333 205 58%

GBG 75 Insema 5,195 3,146 74%

GBG 78 PenelopeB 1,244 109 75%

GBG 84 GeparOcto 945 733 73%

GBG 88 GeparX 768 596 68%

GBG 89 GeparNuevo 174 133 75%

GBG 90 GeparOla 106 64 73%

GBG 96 GeparDouze 978 0 78%
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Table 1: Status of the GBG trials in follow-up as of December 2022 (FU-completeness according to Clark,  
Lancet 2002;359:1309)

Current trials in follow-up
The follow-up status of the GBG trials is presented in Table 1

Neoadjuvant studies

GeparDouze 
(GBG 96, NSABP B-59, NCT03281954) 
is an international, multicenter, prospective, 
randomized, double-blind, phase III trial that 
has recruited 1550 patients worldwide. 

This trial of neoadjuvant and adjuvant adminis-
tration of atezolizumab/placebo in patients with 
high-risk triple-negative breast cancer aims to 
evaluate the efficacy and safety of neoadjuvant 
administration of atezolizumab/placebo with a 
sequential regimen of weekly paclitaxel with 
every-3rd-week carboplatin, followed by neo-
adjuvant administration of atezolizumab/placebo 
with epirubicin/cyclophosphamide or doxorubicin/
cyclophosphamide (EC/AC). After surgery, patients 
reinitiated atezolizumab/placebo as adjuvant 
therapy to complete one year of trea tment.
GeparDouze is a collaborative study conducted 
by NSABP Foundation, Inc., in partnership with 
the German Breast Group. Study recruitment 
was completed in May 2021 with a total of 978 
patients enrolled in Europe (805 patients in Ger-
many). Patients are now in the follow-up period. 
The first interim analysis of event-free survival 
(EFS) is expected in Q1/2023.

For timely analysis of the primary study end-
points, we would like to encourage all partici-
pating sites to respond to potential queries in a 
timely manner.

GeparOLA 
(GBG 90, NCT 02789332) 
is a multicenter, prospective, randomized open- 
label phase II study that has recruited 107 
patients.

The study evaluated the efficacy of paclitaxel 
and olaparib in comparison to paclitaxel and  

carboplatin followed by epirubicin/cyclophos-
phamide (EC) as neoadjuvant chemotherapy in 
patients with HER2-negative early breast cancer 
and homologous recombination deficiency 
(HRD; defined as deleterious BRCA1/2 tumor or 
germline mutation and/or high HRD score). 
While the addition of olaparib to paclitaxel was 
well tolerated, a pCR rate of 55.1% (90%CI 
44.5%-65.3%) was not sufficient to exclude the 
predefined pCR rate of 55% in the olaparib arm. 
Subgroup analyses revealed higher pCR rates in 
the olaparib group compared to the carboplatin 
group in patients younger than 40 years and in 
those with hormone receptor positive status 
(Fasching et al. Ann Oncol 2020).
Long-term data revealed an overall inferior out-
come in patients with no BRCA1/2 tumor or 
germline mutation treated with olaparib instead 
of carboplatinum. On the other hand, in patients 
with such mutations, no difference was found in 
survival outcomes between olaparib and car-
boplatin. Results pertaining to the long-term 
survival in GeparOLA were presented at SABCS 
2022.

Analyses on further exploratory endpoints and 
translational research are ongoing and we  
urgently need follow-up to produce long-term 
results for this important trial.

GeparX 
(GBG 88, NCT 02682693) 
is a multicenter, prospective, 2x2 randomized, 
open-label, phase IIb study that has recruited 
780 patients. 

The study investigated efficacy and safety  
of adding denosumab to anthracycline/taxane- 
containing neoadjuvant chemotherapy and  
preference for weekly or 2-of-3 weeks nab- 
paclitaxel schedules for primary breast cancer. 
The addition of denosumab to neoadjuvant 
chemotherapy did not increase the pCR rate 
(41% with denosumab vs. 43% without deno-
sumab, p=0.582), while the weekly schedule of 
nab-paclitaxel resulted in significantly higher 
pCR rates than those seen with the 2-of-3 weeks 
regimen (45% vs. 39%, respectively, p=0.062, 

|  Neoadjuvant  | 

While we desire to increase follow-up completeness for all of our studies, we would like to draw 
special attention on selected studies that are planned to be analyzed and/or published in the 
near future.
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to the significance level of α=0.1). However, 
weekly nab-paclitaxel resulted in higher rates of 
serious adverse events and treatment discontin-
uations mainly due to adverse events (Blohmer 
et al. Cancer Res 2020; Blohmer et al. JAMA On-
col 2022). Among predefined subgroups,  
patients receiving epirubicin/cyclophosphamide 
every two weeks and patients receiving deno-
sumab benefitted from the weekly nab-paclitaxel 
schedule. A high RANK expression was associated 
with significantly higher pCR rates, an effect 
that was pronounced in patients with luminal 
breast cancer. However, a clinical benefit of 
denosumab in relation to RANK expression 
could not be shown (Link et al.  Ann Oncol 
2020). Moreover, quality of life analyses  
revealed that weekly nab-paclitaxel was asso-
ciated with decreased quality of life compared to 
the 2-of-3 weeks regimen, which is consistent 
with the higher toxicity reported for the former. 
Therefore, benefits and risks of these regimens 
need to be discussed with patients (Blohmer et 
al. JAMA Oncol 2022).

For timely analysis of time-to-event endpoints, 
we would like to encourage all participating 
sites to provide follow-up data for their patients 
or to transfer them to the self-reported out-
come register.

KATHERINE 
(GBG 77, NCT 01772472) 
is a multicenter, randomized, open-label phase 
III trial that has recruited 1,487 patients.

The trial investigated whether adjuvant T-DM1 
was more effective than trastuzumab in patients 
with HER2-positive primary breast cancer who 
received neoadjuvant chemotherapy including 
trastuzumab and had residual invasive disease af-
ter surgery.
Interim analyses showed a significantly im-
proved invasive disease-free survival (iDFS) with 
adjuvant T-DM1 compared to trastuzumab. 
Safety data were consistent with the known 
safety profile of T-DM1, with more adverse 
events associated with T-DM1 than with trastu-
zumab alone (von Minckwitz et al. N Engl J Med 

2019). Moreover, patient reported outcomes  
revealed generally stable health-related QoL  
assessments in both study arms over the course 
of treatment (Conte et al. Cancer 2020).
Additional safety and efficacy exploratory ana-
lyses of factors potentially associated with i)  
the higher rates of peripheral neuropathy  
and thrombocytopenia observed with T-DM1; ii) 
efficacy implications of the numerically higher 
rate of central nervous system (CNS) recurrence 
as the first iDFS event observed in the T-DM1 
arm; iii) efficacy in patients treated with non- 
anthracycline (AC) versus AC-based neo adjuvant 
chemotherapy; and iv) mutually exclusive,  
particularly high-risk patient cohorts were  
recently conducted. The results of these sub-
group analyses were generally consistent with 
the findings in the primary study. T-DM1 treat-
ment provides benefit in all subgroups analyzed, 
including small tumors and particularly high-risk 
tumors, and it does not increase the overall risk 
of CNS recurrence. Neoadjuvant chemotherapy 
had a minimal impact on safety (Mamounas et 
al. Ann Oncol 2021). 

Follow-up is still ongoing for this study to collect 
the remaining data necessary for the full analysis. 
We would like to encourage all participating  
sites to provide follow-up data for their patients.
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Post-neoadjuvant studies

PenelopeB 
(GBG 78, NCT 01864746) 
is a prospective, international, multicenter, 
randomized, double-blind, placebo-controlled, 
post-neoadjuvant phase III study that has  
recruited 1,250 patients.

The study evaluated the addition of the CDK4/6 
inhibitor palbociclib as postneoadjuvant treatment 
for HER2-/HR+ patients with high relapse risk after 
neoadjuvant chemotherapy (NACT). The addition 
of one-year palbociclib to endocrine therapy in  
PenelopeB did not improve invasive disease-free 
survival (iDFS). No new safety signals were ob-
served (Loibl et al. J Clin Oncol 2021). Subgroup 
analyses of 616 premenopausal women revealed 
no difference in iDFS between palbociclib and pla-
cebo overall. However, in the small subgroup of 
patients treated with tamoxifen + gonadotro-
pin-releasing hormone analogue (GnRHa), a ten-
dency for a better iDFS with palbociclib was found, 
with no additional side effects compared to the 
combination with aromatase inhibitor + GnRH 
(Marmé et al. J Clin Oncol 2021). An evaluation of 
health economic properties of palbociclib in  
PenelopeB found that one year of palbociclib added 
to endocrine therapy is not likely to be cost-effec-
tive in women with residual invasive disease  
after NACT (Galactionova et al. Ann Oncol 2021). 
Analyses of patient-reported outcomes showed 
that global quality of life was generally maintained 
during PenelopeB in both treatment arms. Slight 
differences, in terms of global health status, physi-
cal functioning, and fatigue, statistically favored 
the placebo arm, but none met published clini-
cally meaningful thresholds (García-Sáenz et al. 
Ann Oncol 2021). 
Analyses of ovarian function in young patients 
demonstrated that treatment with palbocicilib 
does not significantly influence follicle-stimulating 
hormone, estradiol, and ovarian reserve when add-
ed to endocrine therapy after NACT. These results 
were presented at the ESMO Breast 2022. Further-
more, biomarkers (ER, PgR, Ki-67, HER2, Cyclin D1 
and phospho-RB) were analyzed to identify poten-
tial subgroups of patients deriving benefit from 

palbociclib. These data (n=1250) were presented at 
SABCS 2022 and results in a favorable prognosis 
for patients with high Cyclin D1 expression inde-
pendent of treatment arm. Patients with luminal- 
A/normal-like tumors and IHC3 low after NACT 
had an improved outcome when receiving palboci-
clib in addition to adjuvant ET. 
Within the large translational program, gene ex-
pression profiling in 906/1250 post-NACT surgical 
residual tumor tissue samples (HTG Molecular  
Diagnostics Inc.) revealed that the small group 
of patients with a luminal-B tumor after NACT 
(n=64) potentially derived a benefit from palbo-
ciclib (numerically, not statistically significant) 
(Denkert et al. J Clin Oncol 2021). This analysis was 
later extended to include a cohort of 540 paired 
pretherapeutic and post-NACT samples and the 
results were presented at the SABCS 2021. It could 
be shown that a switch from high-risk (in particular 
luminal-B) to low-risk molecular subtypes (in par-
ticular luminal-A) is common in neoadjuvant ther-
apy of luminal tumors. The adaptation of luminal 
high-risk tumors to chemotherapy-induced stress 
is crucial for the clinical outcome and molecular 
defined tumor subtypes might not be as stable as 
originally thought (Denkert et al. Cancer Res 2021). 
The incidence of mutations in gBRCA1/2 and other 
breast cancer (BC) disposition genes and their  
impact on patient outcome in PenelopeB was ana-
lyzed and results were presented at the SABCS 
2021. This case-cohort analysis of 442 patients 
revealed that patients with mutations in 
gBRCA1/2 or other BC disposition genes had a 
comparable outcome to non-carriers overall and 
irrespective of treatment. This is the largest investi-
gation of BC predisposition genes in HR+ patients 
to date (Loibl et al. Cancer Res 2021). 
Further presentation at SABCS 2022 included the 
evaluation of the molecular phenotype and clinical 
outcomes of HER2-low compared to HER2-zero 
patients. In the PenelopeB cohort of HR+ tumors, a 
HER2-low status in pretherapeutic core biopsies is 
related to improved disease-free survival, espe-
cially for those tumors that have a more aggressive 
intrinsic subtype. A shift of HER2-low status  
was observed before and after chemotherapy, 
indicating an adaptation of the pathway activity 
to therapy-induced stress.

We would like to thank all participating sites for 
their ongoing dedication and tremendous efforts 
taken on this important trial. We encourage all 
participating sites to provide further follow-up 
data for their patients since analysis of overall 
survival and an update on iDFS is planned in 2023. 
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Adjuvant studies

TAMENDOX 
(GBG 91, IKP275, NCT03931928) 
is a prospective, multicenter, single-blinded, 
three treatment arms, placebo controlled, 
pharmacogenetics/pharmacokinetic phase II 
study that has recruited 248 patients.

The study aimed to evaluate the supplementa-
tion of tamoxifen with low dose (Z)-endoxifen 
to overcome the impaired bioactivation of  
tamoxifen to its active metabolite (Z)-endoxifen 
in patients with compromised CYP2D6 activity.
TAMENDOX is currently being analysed by the 
sponsor IKP. Publication of the results is planned 
for 2023.

We would like to thank the centers for their 
commitment in recruiting, documentation, as 
well as the excellent support of monitoring 
procedures despite the difficult conditions 
brought by the pandemic.

PALLAS 
(GBG 87, NCT 02513394) 
is a multicenter, prospective, international, 
randomized, open-label, adjuvant phase III 
study that has recruited 5,796 patients 
worldwide.

The trial was designed to determine if the addi-
tion of two years of palbociclib to adjuvant endo-
crine therapy improves invasive disease-free sur-
vival (iDFS) over endocrine therapy alone in  
patients with HR+/HER2- early-stage breast 
cancer. At the planned second interim analysis 
(at a median follow-up of 23.7 months), the  
futility boundary was crossed. The addition of 2 
years of adjuvant palbociclib to adjuvant endo-
crine therapy did not improve iDFS compared 

with adjuvant endocrine therapy alone (Mayer 
et al. Lancet Oncol 2021). This result was con-
firmed at the final analysis of the PALLAS trial at 
a median follow-up of 31 months (Gnant et al. J 
Clin Oncol 2022). Results pertaining to the  
quality of life and symptom severity in PALLAS 
were presented at SABCS 2021. No clinically  
significant differences in either patient-reported 
quality of life or symptom severity were found; 
hence, the addition of palbociclib in the adju-
vant breast cancer setting did not contribute to 
increased symptom burden within this survivor-
ship population (Naughton et al. Cancer Res 
2022). Long-term follow-up and additional  
clinical and translational analyses to explore the 
effect of palbociclib are ongoing.

We would like to thank all participating sites 
for their tremendous efforts in this important 
trial. The follow-up of patients will continue for 
at least 10 years from trial entry, and we  
encourage all participating sites to provide 
follow-up data for their patients.

OLYMPIA 
(GBG 82, NCT 02032823)
is a multicenter, double-blind, parallel group, 
placebo-controlled, randomized phase III trial 
that has recruited 1,836 patients. 

The OLYMPIA study investigated for the first 
time the efficacy of olaparib compared with  
placebo in an adjuvant/post-neoadjuvant  
approach in patients with germline BRCA1/2 
mutations and high-risk HER2- early breast can-
cer. Analysis of the primary endpoint showed 
that adjuvant olaparib following completion of 
local treatment and neoadjuvant or adjuvant 
chemotherapy significantly improved invasive 
and distant disease-free survivals compared to 
placebo. The adverse event profile of olaparib 
was similar to previous reports, and limited  
effects on global patient-reported quality of life 
were reported (Tutt et al. N Engl J Med 2021). 
The full protocol-specified patient-reported 
outcome analyses were presented at the SABCS 
2021 showing that increased treatment-emer-
gent symptoms with olaparib were small and 

resolved after treatment. Quality of life scores 
were similar in olaparib and placebo treated  
patients and slowly improved during the 24 
months after (neo)adjuvant chemotherapy 
(Ganz et al. Cancer Res 2022). Finally, with 3.5 
years of median follow-up, OLYMPIA demon-
strated statistically significant improvement in 
overall survival with adjuvant olaparib com-
pared to placebo in this patient population 
(89.8% vs. 86.4%), and it maintained improve-
ments in the previously reported invasive and 
distant disease-free survivals with no new safety 
signals (Geyer et al. Ann Onc 2022).

The analysis and publishing of further time- 
to-event endpoints are planned for 2028. 
Therefore, we would encourage all participat-
ing sites to provide follow-up data for their 
patients.

APHINITY 
(GBG 67, NCT 01358877) 
is an adjuvant, prospective, two-arm, random-
ized, multicenter, international, double-blind, 
placebo-controlled phase III trial that has  
recruited 4,805 patients. 

The study compared safety and efficacy of a 
combination therapy with two anti-HER2 agents 
(trastuzumab and pertuzumab) in addition to 
chemotherapy in the adjuvant setting, com-
pared to chemotherapy and trastuzumab alone. 
Addition of pertuzumab significantly improved 
the rates of invasive disease-free survival (iDFS) 
when it was added to trastuzumab and chemo-
therapy. Diarrhea was more common with  
pertuzumab than with placebo (von Minckwitz 
et al. N Engl J Med 2017). The recently  
published preplanned second interim OS and 
descriptive updated iDFS analysis with 74 
months median follow-up confirmed an iDFS 
benefit from adding pertuzumab to standard  
adjuvant therapy for patients with node- 
positive, HER2+ early breast cancer, while a 
modest OS benefit did not reach statistical  
significance (Piccart et al. J Clin Oncol 2021). 
Moreover, a health-related quality of life assess-
ment of the patient cohort revealed that the  

addition of pertuzumab to trastuzumab and 
chemotherapy did not adversely affect the  
ability to conduct activities of daily living com-
pared to trastuzumab and chemotherapy alone. 
Patient-reported diarrhea worsened during  
taxane therapy in both arms, persisting during 
HER2-targeted treatment in the pertuzumab 
arm (Bines et al. Br J Cancer 2021).
Data on the cardiac safety of the dual anti-HER2 
blockade with pertuzumab plus trastuzumab 
within APHINITY were reported at ASCO 2021. 
While the dual blockade was not associated with 
an increased risk of cardiac events compared to 
placebo and trastuzumab alone, the use of anth-
racycline-based chemotherapy increased the 
risk of cardiac events. Therefore, non-anthra-
cycline chemotherapy may be considered,  
particularly in patients with other cardiovascular 
risk factors (de Azambuja et al. J Clin Oncol 
2021). New results of a large translational  
project using BluePrint RNA sequencing, an 80-
gene molecular subtyping test that classifies 
breast tumors as Basal-, Luminal- or HER2- 
subtype, have been reported at SABCS 2021. 
BluePrint subtype was evaluated as a biomarker 
for predicting response to trastuzumab-contain-
ing neoadjuvant chemotherapy with or without 
pertuzumab in a large nationwide cohort of  
patients, and it confirmed previous results that 
the benefit of adding pertuzumab to (neo)adju-
vant trastuzumab-based chemotherapy seems 
most pronounced in patients with a molecularly 
defined single-activated HER2-subtype. In other 
subtypes, pathological complete response rates 
and long-term outcomes are worse overall, and 
no clear benefit of pertuzumab was seen,  
although tests for interaction between pertu-
zumab treatment and BluePrint subtype were 
not significant (Liefaard MC et al. Cancer Res 
2022).

APHINITY has a long follow-up period of  
10 years after the randomization of the last  
patient (which is expected in September 2023), 
so we would like to remind participating sites 
to provide regular follow-up data in order to 
avoid potential delays in the study analysis.
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Metastatic studies

PATINA 
(GBG 94, AFT-38, NCT02947685) 
is a collaborative study conducted by Alliance 
Foundation Trials (AFT), LLC in partnership with 
the German Breast Group (GBG) and support-
ed by AFT, LLC. This is an international, multi-
center, randomized, open-label, phase III trial 
evaluating the efficacy and safety of palboci-
clib + anti-HER2 therapy + endocrine therapy 
versus anti-HER2 therapy + endocrine therapy 
after induction treatment for HR-positive/
HER2-positive metastatic breast cancer. 

The primary objective of PATINA is to demon-
strate that the combination of palbociclib with 
anti-HER2-based therapy + endocrine therapy is 
superior to anti-HER2-based therapy + endo-
crine therapy alone in prolonging progres-
sion-free survival. Key secondary objectives are 
measures of tumor control, overall survival, 
safety and quality of life.
Between July 2018 and May 2021, 34 patients 
were enrolled in Germany. Enrollment was com-
pleted in QII 2021 worldwide, and the last  
patient last visit is expected in 2026. The study is 
now in the follow-up period.

For timely analysis of the primary endpoint, we 
would like to encourage all participating sites 
to provide regular follow-up data for their 
patients.

AURORA 
(GBG 85, NCT02102165) 
is an exploratory, multinational, collaborative 
molecular screening program aiming to recruit 
and collect biomaterial globally from more 
than 1,000 patients with metastatic breast 
cancer.

The main objectives of AURORA are to better 
understand the genetic aberrations in metas-
tatic breast cancer, and to discover the mecha-
nisms of response or resistance to therapy, in 
order to ultimately identify the right therapy for 
each individual patient. At the same time,  
patients with genetic aberrations that are  
targeted by new drugs in development will be 
offered the possibility to participate in clinical 
trials once approved and available in their 
countries. 
Recruitment under protocol version 2.0 was 
completed in March 2021 with 1,160 patients  
included in the study. Follow-up is ongoing. 
Genomic and transcriptomic analyses performed 
on 318 patients with metastatic breast cancer 
who were enrolled by February 28, 2018, in the 
AURORA program were published in 2021. For 
these analyses, matched primary and metas-
tatic samples (252 for targeted gene sequenc-
ing, 152 for RNA sequencing and 67 for single 
nucleotide polymorphism arrays) were used. 
Results showed that metastatic samples were 
enriched in ESR1, PTEN, CDH1, PIK3CA, and RB1 
mutations; MDM4 and MYC amplifications; and 
ARID1A deletions. An increase in clonality was 
observed in driver genes such as ERBB2 and RB1. 
Intrinsic subtype switching occurred in 36% 
 of cases. Luminal A/B to HER2-enriched switch-
ing was associated with TP53 and/or PIK3CA 
mutations. High tumor mutational burden was 
associated with shorter time to relapse in 
HR-positive/HER2-negative breast cancers.  
ESCAT tier I/II alterations were detected in 51% 
of patients and matched therapy was used in 7% 
(Aftimos et al. Cancer Discov 2021).
Additional integrative analyses of matched sam-
ples collected within the AURORA program are 
ongoing.

We would like to thank all participating centers 
for their commitment and efforts so far.

Surgical studies

INSEMA 
(GBG 75, NCT 02466737) 
is a prospective, multicenter, randomized, sur-
gical trial that has recruited 5,542 patients in 
Germany and Austria.

The trial aims to compare the invasive disease- 
free survival after breast-conserving surgery be-
tween patients who received no axillary surgery 
versus patients who received sentinel lymph 
node biopsy (SLNB) (first randomization), and 
between node positive patients who received 
SLNB alone versus patients with completion of 
axillary lymph node dissection (cALND) (second 
randomization). 
Follow-up for this surgical trial is ongoing, and 
analysis of the primary endpoint invasive disease- 
free survival is planned for 2024. Data on patient- 
reported outcomes in INSEMA were presented 
at SABCS 2021 and published in November 2022 
(Reimer et al. EClinicalMedicine 2022). Patient- 
reported outcomes were assessed at baseline (pre- 
surgery) and at 1, 3, 6, 12, and 18 months after final 
axillary surgery. Questionnaire completion re-
sponse remained high throughout the trial with 
over 70% at all time points. There were signifi-
cant differences for the BRBS (breast symptoms) 
and BRAS (arm symptoms) scores favoring the 
no SLNB group in all post-baseline assessments. 
Patients in the SLNB group showed significantly 
and clinically relevant higher scores for BRAS, 
including pain, arm swelling, and impaired mo-
bility in all postoperative visits, with the highest 
difference at one month after surgery. Scoring of 
the QLQ-C30 questionnaire revealed no rele-
vant differences between the treatment groups, 
although some comparisons were statistically 
significant (Reimer et al. EClinicalMedicine 2022).

We would like to thank all participating centers 
for their commitment and efforts so far. We 
would kindly like to encourage all sites to con-
tinue to support the INSEMA study by providing 
regular follow-up data or transferring partici-
pants to the patient self-reported outcome reg-
istry (PSRO, Patienten-Selbstauskunft, GBG 71).
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Completed Studies 
GBG 97: AMICA 90

GBG 74: Genevieve 92
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maintenance treatment of physicians’ choice in 
pre- and post-menopausal women with HR+/
HER2- metastatic BC with at least stable disease 
after first line chemotherapy and with up to one 
line of ET prior to chemotherapy.

Study design and objectives:
Patients were initially randomized to receive or 
not receive open-label treatment with ribociclib 
in addition to their maintenance ET. Later, the 
study was amended after inclusion of 37 pa-
tients and changed into a single-arm study, and 
all subsequent patients received ET + ribociclib. 
Due to slow accrual of the trial, and in accord-
ance with the Independent Data Monitoring 
Committee recommendations, the trial was  
prematurely stopped on December 31st, 2021.
AMICA primarily aimed to estimate the median 
PFS of an ET maintenance therapy with ribociclib 
after first line chemotherapy. Secondary objec-
tives included the median OS, safety, treatment 
compliance, clinical benefit rate, as well as pa-
tient-reported outcomes. Potential biomarkers 
as well as the role of several mutations predict-
ing response to treatment will be determined 
later.

Study report
Between March 2018 and July 2022, 53 patients 
were enrolled and started therapy in the AMICA 
study (43 received ribociclib and ET, 10 received 
ET only). Among patients who received ribociclib 
+ ET, the median PFS was 18.9 months [95%CI: 
13.2, 32.6]. Among patients who received ET 
only, the median PFS was 16.55 [2.7, 29.2]. The 
median OS was not reached for the cohort of pa-
tients who received ribociclib + ET, while the 
median OS for patients who received ET only 
was 22.5 months [4.4, not applicable (NA)]. For 
patients who received ribociclib + ET, 3 patients 
(7%) had a complete response, 10 patients 
(23.3%) had partial response, 15 patients 
(34.9%) had stable disease, 10 patients (23.3%) 
experienced progressive disease, and 5 patients 
(11.6%) were not evaluable.
The toxicity profile observed in the study was in 
line with the known safety profile of ribociclib 
without new safety concerns. In total, 17 serious 
adverse events (SAEs) were reported across 12 
patients, mostly being gastrointestinal disorders 
(4 SAEs), infections and infestations (3 SAEs), 
and nervous system disorders (3 SAEs). Side  
effects were tolerated and were managed with 
dose reductions or interruptions. Most treat-
ment discontinuations occurred due to tumor 

Anti-hormonal maintenance treatment with 
the CDK4/6 inhibitor Ribociclib after 1st line 
chemotherapy in hormone receptor positive / 
HER2 negative metastatic breast cancer: A 
phase II trial (AMICA)

NCT 03555877

AMICA is a multicenter, prospective, open- 
label, single-arm, phase II trial that has recruited 
53 patients from 13 sites in Germany.

Background
At the time of study conception, clinical practice 
guidelines recommended the use of endocrine 
therapy (ET) as 1st line therapy in patients  
with hormone receptor-positive (HR+)/human 
epidermal growth factor receptor 2-negative 
(HER2-) metastatic breast cancer (BC). Despite 
that, about 30% of patients received chemo-
therapy. Even if 1st line chemotherapy is effec-
tive in this subset of patients, progression-free 
survival (PFS) is usually around 6-8 months. 
In contrast, maintenance treatment strategies 
are standard of care, not only in breast cancer, 
but also in other tumor entities, like lung cancer 
(Gentzler et al. Ther Adv Med Oncol 2014), 
colorectal cancer (Esin et al. Cancer Treat Rev 
2016), and lymphoma (Hagemeister et al. Curr 
Oncol Rep 2010). Maintenance treatment with 
ET is also an accepted treatment strategy in 
everyday clinical practice in the management of 
patients with HR+/HER2- advanced BC, and at 
the time of study conception, prospective data 
were lacking. 
Cyclin-dependent kinase (CDK) 4/6 inhibitors 
combined with ET are the standard-of-care for 
ER+/HER2- metastatic BC, with improved PFS 
and overall survival (OS), and a good toxicity 
profile seen in several trials (Finn et al. N Engl J 
Med 2016; Hortobagyi et al. N Engl J Med 2016; 
Im et al. N Engl J Med 2019; Slamon et al. N Engl 
J Med 2020). Also, ET plus CDK4/6 inhibition 
yields similar or better efficacy compared to 
chemotherapy (Martin et al. Ann Oncol 2021; 
Park et al. Lancet Oncol 2019) and is associated 
with less toxicity, making it the preferred treat-
ment, unless a patient has imminent organ fail-
ure. Ribociclib is a prominent CDK 4/6 inhibitor 
that has been evaluated in several combination 
phase I-III clinical trials with ET and has shown 
efficacy and safety in patients with HR+/HER2- 
metastatic BC. 
The AMICA study evaluates the impact of the 
addition of the CDK4/6 inhibitor ribociclib to ET 

GBG 97: AMICA
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Figure 1: AMICA final recruitment as of 31st December 2022.

Publications:
1. Decker T, Denkert C, Lübbe K, et al. Anti- 

hormonal maintenance treatment with or 
without the CDK4/6 inhibitor ribociclib after 
1st line chemotherapy in hormone receptor 
positive/HER2 negative metastatic breast 
cancer: a phase II trial (AMICA) GBG 98. Ann 
Oncol. 2018; 29 (suppl_8): viii90-viii121.

2. Decker T, Lüdtke-Heckenkamp K, Melnichuk, 
L, et al. Anti-hormonal maintenance treat-
ment with the CDK4/6 inhibitor ribociclib af-
ter 1st line chemotherapy in hormone recep-
tor positive/HER2 negative metastatic breast 
cancer: a phase II trial (AMICA). San Antonio 
Breast Cancer Symposium, December 6-10, 
2022.

progression and were not treatment related. 
Quality of life was comparable between study 
start and the end of the study. 
During treatment and in the 30 days following 
last treatment, 15 patients died – 14 (93.3%) of 
whom due to tumor-related reasons, and one 
patient died due to pneumonia. Of all SAEs, one 
was fatal but was not tumor- or treatment- 
related. Furthermore, 12 patients treated with 
ribociclib + ET reached the end-of-study period, 
10 of whom (83.3%) continued ribociclib after 
the study ended.
The results of the AMICA study show a promis-
ing efficacy of maintenance treatment with  
ribociclib added to ET after at least stable dis-
ease following first line chemotherapy in patients 
with HR+/HER2- metastatic BC. Treatment with 
ribociclib has an acceptable safety profile and 
can delay tumor progression after chemo-
therapy in this patient population.

Official results of the AMICA study are expected to be published in 2023. We would like to sincerely 
thank all participating centers for their commitment and efforts. 
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clinical complete response and negative core  
biopsy before surgery, breast conservation rate, 
toxicity, compliance, invasive locoregional  
recurrence-free, distant-disease-free (DDFS),  
invasive disease-free (iDFS) and overall survival 
(OS) will be compared between the two treat-
ment arms.
Patients without cCR could undergo a core biopsy 
to demonstrate that a pCR has not been ob-
tained. Patients without response could then 
continue with an anthracycline based chemo-
therapy (Figure 1).
GENEVIEVE also offers the opportunity to con-
duct translational research in order to explore 
the existence of biomarkers and profiles poten-
tially predicting response to treatment.

Study report
The study has recruited a total of 333 patients 
between March 2013 and June 2015 from 44 
German sites. In sum, 74,7% of patients com-
pleted treatment in the cabazitaxel arm and 
83.2% in the paclitaxel arm. Patients in the 
cabazitaxel arm had a significantly lower pCR 
rate compared to the paclitaxel arm (1.2% versus 
10.8%; p=0.001). The study results also showed 
no short-term effects of cabazitaxel in triple 
negative or luminal B/HER2− primary breast 
cancer. High-grade toxicity (hematological and 
non-hematological) was significantly more 
common in the cabazitaxel arm compared to the 
paclitaxel arm (25.3% versus 10.2%; p<0.001), 
while drug exposure and patient compliance did 
not differ between the two arms [1, 2]. 
Survival analyses utilizing follow-up data with  
a median of 89 months (range, 87.2-90.6) 
demonstrated comparable long-term outcomes 
including an overall of 80 iDFS events (43 after 
cabazitaxel and 37 after paclitaxel) and 47 
deaths (23 after cabazitaxel and 24 after pacli-
taxel). There were no significant differences in 
the iDFS, DDFS, and OS rates between the two 
arms after 3 and 5 years. Patients with HER2- 
primary breast cancer treated with neoadjuvant 
cabazitaxel showed significantly lower pCR rate, 
however, that did not negatively impact survival 
rates. 

Publications:
1. Paepke S, Huober J, Kümmel S, et al. Ran-

domized, open-label, phase II study compar-
ing the efficacy and the safety of cabazitaxel 
versus weekly paclitaxel given as neo adjuvant 
treatment in patients with operable triple 
negative or luminal B/HER2 normal breast 

Randomized, open-label, phase II study com-
paring the efficacy and the safety of cabazitaxel 
versus weekly paclitaxel given as neo-adjuvant 
treatment in patients with operable triple neg-
ative or luminal B/HER2 normal breast cancer

NCT 01779479

GENEVIEVE is a neoadjuvant, prospective, 
multi center, open-label, randomized phase II  
trial that has recruited 333 patients from 44 
sites in Germany.

Background
Paclitaxel is among the most active agents in the 
treatment of metastatic breast cancer, with  
response rates ranging from 30 to 60% when 
used as a single agent. Moreover, in the neoad-
juvant setting, weekly paclitaxel given before an 
anthracycline-based regimen in patients with 
resectable tumors induced a significantly higher 
pCR rate (Green et al. J Clin Oncol 2005).
Cabazitaxel is a new taxoid which promotes the 
tubulin assembly in vitro and stabilizes micro-
tubules against cold-induced depolymerization 
as efficiently as docetaxel, and it was selected 
for development based on a better antiprolifera-
tive activity on resistant cell lines than docetax-
el. A phase 2 study in patients with taxane- and/
or anthracycline-resistant metastatic breast 
cancer demonstrated that cabazitaxel was active 
and well tolerated (Pivot et al. Ann Oncol 2008). 
These clinical data support the assessment of 
cabazitaxel versus an established taxane such as 
paclitaxel in breast cancer using the dose regis-
tered for metastatic castration-resistant pros-
tate cancer.
In the GENEVIEVE study, cabazitaxel has been 
compared against weekly paclitaxel, which is 
currently the most widely used treatment for 
breast cancer patients. A head-to-head compar-
ison in the neoadjuvant setting was sought to 
allow a rapid and precise comparison of efficacy 
and tolerability of cabazitaxel versus paclitaxel, 
to decide whether further development of this 
taxoid in breast cancer is reasonable.
GENEVIEVE primarily aimed to compare the 
pathological complete response (pCR, ypT0/is 
ypN0/+) in patients with operable HER2- 
negative (triple negative or luminal B/HER2-) 
primary breast cancer treated with either  
cabazitaxel or weekly paclitaxel. In addition, 
pCR according to other definition and in strati-
fied subgroups, objective response rate, pCR and 
local recurrence free survival in patients with a 

GBG 74: GENEVIEVE

Cabazitaxel 25 mg/m², q3w

R

Su
rg
er
y

Paclitaxel 80 mg/m², q1w

If no pCR and 
no EC before: 
e.g. 4xEC

before Rando:
• FFPE tissue block
• RNAlater conserved tissue

(optional)
• Fresh frozen tissue (optional)
• 10 ml blood (serum)
• 10 ml blood (plasma)
• 10ml blood (SNP analysis) 

(optional)

after 2nd cycle:
• FFPE tissue block (optional)
• 10 ml blood (serum)
• 10 ml blood (plasma)

cCR in 
breast and 
nodes

yes

no

Core 
Biopsy

neg

pos e.g.
4xEC

EOT all patients:
• 10 ml blood (serum)
• 10 ml blood (plasma) 

and if no pCR:
• FFPE tissue block
• RNAlater conserved tissue 

(optional)
• Fresh frozen tissue (optional)

At surgery if pCR/cCR 
(if pCR: To be taken at EOT or surgery):
• FFPE tissue block
• RNAlater conserved tissue (optional)
• Fresh frozen tissue (optional)

Immediately before surgery:
• Presurgical core biopsy 

(optional)

Figure 1: GENEVIEVE Study Design (Amendment 2)

cancer (GENEVIEVE). Eur J Cancer 2016; 57 
(suppl.2):S99 (Poster 350)

2. Kümmel S, Paepke S, Huober J, et al. Ran-
domised, open-label, phase II study compar-
ing the efficacy and the safety of cabazitaxel 
versus weekly paclitaxel given as neo adjuvant 
treatment in patients with operable triple- 
negative or luminal B/HER2-negative breast 
cancer (GENEVIEVE). Eur J Cancer. 2017 
Oct;84:1-8. doi: 10.1016/j.ejca.2017.06.037. 

3. Huober J, Janni W, Untch M, et al. Long-term 
survival of a randomised, open-label, phase II 
study comparing the efficacy and safety of 
cabazitaxel versus weekly paclitaxel given  
as neoadjuvant treatment in patients with 
operable triple-negative or luminal B/
HER2-negative breast cancer (GENEVIEVE). 
ASCO 2022 (Poster 168)

We thank all participating centers for their commitment and efforts. 
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Central Pathology and GBG Tumor Bank
In 2022, the Institute of Pathology at the University of Marburg introduced several new technical  
and bioinformatical infrastructures for translational research. Spatial transcriptomics reveal tumor 
hetero geneity by spatially re-
solving transcriptional activity 
within intact tissues and cell pop-
ulations. Different techniques, 
such as GeoMx® (Nanostring) and 
Visium Spatial Gene Expression 
(10XGenomics), have been estab-
lished to determine differences in 
gene expression profiles between 
tumor and stromal cells in FFPE 
tissue. In addition, a completely 
new pipeline for HTG’s EdgeSeq 
RNA profiling (using macrodis-
sected FFPE tissue) was invented 
to analyze bulk targeted gene expression profiles for over 2,500 genes. For protein expression  
analysis on tissue microarrays (TMAs), a fully automated TMA generator with a digital annotation 
approach was introduced to expand the institute’s research equipment.

New Research Activities
SATURN3 

An interdisciplinary research network to address tumor hetero-
geneity – supported by BMBF grant
SATURN3 stands for "Spatial and Temporal Resolution of Intratumoral 
Heterogeneity in 3 hard-to-treat Cancers" (breast cancer, colorectal 
cancer, and pancreatic cancer). The German Federal Ministry of Education and Research (BMBF) is 
funding SATURN3 for 5 years as part of the initiative “Nationale Dekade gegen Krebs”.
The aim of the SATURN3 consortium is to address intratumoral heterogeneity (ITH), which may be 
the cause for therapy resistance and the development of metastatic clones. For this purpose, it is first 
necessary to characterize ITH in patients using innovative tissue sampling schemes, then to function-
ally explore the underlying mechanisms driving therapy resistance and metastasis, and eventually to 
validate biomarkers and novel therapeutic strategies within clinical settings.
Nine subprojects will organize recruitment of patients and biomaterial sampling, multi-omics analyses, 
data modeling, data management, and clinical translation to validate emerging results. 
Prof. Dr. Sibylle Loibl as the lead of subproject “Clinical Translation” will bring in GBG’s longstanding 
expertise on clinical study protocols, biomaterial collection, and biomarker validation.

Translational Research & Biobanking 

New proposals may also be submitted by groups that are currently not represented in any GBG subboard.
https://www.gbg.de/de/forschung/trafo.php

FURTHER INFORMATION:

Dr. Bärbel Felder

Head of Translational Research

Phone:  +49 6102 7480-217

Fax:  +49 6102 7480-440

baerbel.felder@GBG.de

Figure 1 Biomarker analysis on TMA. 
Spatial RNA gene expression profiling using immunofluorescence 
antibodies for identification of tumor and stromal cells.

ITH MECHANISM
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Biomaterial & clinical data
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Assay
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SP1 SP2 SP3

ITH DATA ANALYSIS
& MODELING

SP5

CLINICAL
TRANSLATION

SP7

SAMPLE & DATA MANAGEMENT

SP8

Data & analysis results

Omics profiling

Coordinator: Jens Siveke, West German Cancer Center, University Hospital Essen
Co-Coordinator: Andreas Trumpp, German Cancer Research Center, Heidelberg
Co-Coordinator:  Wilko Weichert, Technical University Munich

Subproject Leaders:
SP1 (Breast Cancer): Andreas Schneeweiss, University Hospital Heidelberg
SP2 (Colorectal Cancer): Florian Greten, Georg-Speyer-Haus, Frankfurt
SP3 (Pancreatic Cancer): Christiane Bruns, University Hospital Cologne
SP4 (Experimental Technologies): Karsten Rippe, German Cancer Research Center, Heidelberg
SP5 (Data Analysis & Modeling): Oliver Stegle, German Cancer Research Center, Heidelberg
SP6 (ITH Mechanisms): Barbara Grüner, University Hospital Essen
SP7 (Clinical Validation): Sibylle Loibl, German Breast Group, Neu-Isenburg
SP8 (Sample & Data Management): Melanie Börries, University Hospital Freiburg
SP9 (Project Management):  Jens Siveke, University Hospital Essen

Update on ongoing projects
Gut microbiome analyses within the “ONCOBIOME” project 
“ONCOBIOME” is an international collaboration project, which is coordinated by Prof. Laurence  
Zitvogel (Institute Gustave Roussy) and funded by the EU research program Horizon 2020. The aim 
of the 5-year running project is to determine the relationship between intestinal microbial signatures 
and the prognosis and treatment resistance in four common cancer entities (breast, colon, and lung 
cancers as well as melanoma). 

The GBG participates with sample collections (tumor tissue and stool samples) as well as expertise 
in clinical translational research. Collection of stool samples was successfully introduced in the study 
protocol of GeparDouze. Starting with amendment 1, it will also be implemented in the SASCIA 
study. Feces are collected in a special conservation medium and stored frozen at -20°C. Next gener-
ation sequencing of the stool samples to identify cancer-relevant microbial species is conducted at 
the University of Trento, Italy (Prof. Nicola Segata). 
An expression analysis of pre-therapeutic FFPE tumor samples by HTG EdgeSeq is performed at the 
Institute of Pathology at the University of Marburg (Prof. Denkert), as well as evaluation of stromal 
TILs (tumor infiltrating lymphocytes).
The rationale for harnessing the gut microbiome in support of cancer therapy and the progress of 
clinical trials testing this new therapeutic paradigm in cancer patients were highlighted in a recent 
publication (Daillère et al. Oncoimmunology 2020).

DNA Damage Response (DDR) and HRD (Homologous Recombination Deficiency) in breast cancer 
Prof. Andrew Tutt and his team at the ICR, London, and GBG are cooperating on a translational  
research project aiming to understand the mechanisms of resistance to platinum-based therapy and 
PARP inhibitors in breast cancer with homologous recombination deficiency (HRD). 
Cancers with defects in HR-based DNA repair have characteristic chromosomal changes reflecting the 
use of alternative error-prone repair pathways, thus promoting the growth of cancer cells by inducing 
de novo driver mutations, generating tumor heterogeneity, and evading apoptosis. Triple negative 
breast cancer (TNBC) may have diverse defects in HR-based DNA repair through germline mutations in 
BRCA1, BRCA2 and PALB2, promoter methylation of BRCA1 and RAD51C, and other yet to be identified 
mechanisms. 
The use of PARP inhibitors and platinum-containing chemotherapy regimens is now well-established in 
advanced breast cancers with germline BRCA1/2 mutation. The GeparOLA, GeparOcto, and GeparSixto 
trials are among those that have investigated these agents in the neoadjuvant setting, and also in 
gBRCA1/2 wild type but HRD-positive (homologous recombination deficient) tumors. Residual tumors 
collected within these trials will be analyzed (whole exome/RNA sequencing) to identify genomic 
and transcriptomic features that may have led to therapy resistance.
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GBG Study Finder 2023*

Operative Studies (M0)

Operable node-positive breast cancer:
• Most suspicious lymph node clipped
• AJCC/UICC stage II-III 
• Eligible for primary axillary lymph node dissection 
 or sentinel lymph node biopsy procedure

GBG 101: TAXIS
Tailored axillary surgery with or without axillary lymph node 
dissection followed by radiotherapy. All patients will receive breast/
chest wall and regional nodal irradiation. Patients without axillary 
lymph node dissection will receive additional irradiation of the axilla.

Operable HER2-positive or triple-negative breast cancer:
• cT1c-T3 prior to neoadjuvant systemic therapy (NAST) and
• cN0/iN0
• Standard NAST with radiological complete response

GBG 104: EUBREAST-01
Omission of sentinel lymph node biopsy in patients with radiologic 
and pathologic complete response in the breast after neoadjuvant 
systemic therapy. All patients with confirmed breast pCR after 
lumpectomy will be selected for the single study arm leading to 
omission of any axillary treatment.

Neo-adjuvant Studies (M0)

HER2-positive, HR-positive breast cancer:
• cT1c-T3 prior to neoadjuvant treatment
• Centrally confirmed PIK3CA mutation (tumor)
• BMI ≤30

GBG 105: GeparPiPPa
Arm A: Endocrine therapy in combination with ready-to-use fixed-dose 
combination of pertuzumab and trastuzumab s.c. (PH-FDC SC) q3w and 
inavolisib (6 cycles)
Arm B: Endocrine therapy and PH-FDC SC q3w (6 cycles) 

Post-neoadjuvant Studies (M0)

HER2-negative breast cancer, non-pCR after NACT:
 HR-negative (TNBC) 
or 
 HR-positive with CPS-EG score ≥3 or 2 and ypN+
 At least 16 weeks of taxane-based chemotherapy

GBG 102: SASCIA
Arm A: Sacituzumab govitecan 8 cycles d1,8 q3w
Arm B: Treatment of physicians̀ choice (8 cycles capecitabine or 
platinum-based chemotherapy or observation)
In patients with HR-positive breast cancer, endocrine therapy 
will be administered according to local guidelines.

HER2-positive breast cancer, non-pCR after NACT:
• cT4, cN0-3 or cT1-3, cN2-3 at first diagnosis 
or 
• cT1-3, cN0-1 at first diagnosis with ypN1-3 after NACT
• An interval of ≤12 weeks between the date of last surgery 
 and the date of randomization
• At least 16 weeks chemotherapy, including at least 9 weeks 
 of trastuzumab (± pertuzumab) and at least 9 weeks of   
 taxane-based chemotherapy

GBG 103:TruDy/DESTINY-B05
Arm A: Trastuzumab deruxtecan 14 cycles d1 q3w
Arm B: Trastuzumab emtansine (T-DM1) 14 cycles d1 q3w

Adjuvant Studies (M0)

HR-positive / HER2-negative breast cancer:
• Intermediate/high risk of relapse
•  2 - 5 years endocrine therapy (ET)  
 Adequate surgical and systemic pretreatment

GBG 110: CAMBRIA-1**

Arm A: Camizestrant 150mg 1x1/d over 5 years with or  
without LHRH agonist
Arm B: Continue the standard ET of investigator’s choice  
(AI or tamoxifen with or without LHRH agonist)

HER2-positive breast cancer:
• Stage I, II or III prior to neoadjuvant treatment and non-pCR 
 or Stage III and pCR
• Neoadjuvant chemotherapy (CT) with at least 4 cycles of a 
 taxane-based CT and anti-HER2 therapy
• Start of study treatment within 90 days after completion 
 of adjuvant trastuzumab

GBG: 111 Flamingo-01**

HLA-A*02 subjects will be randomized to GLSI-100 or placebo:
Arm A: 11 intradermal doses of placebo (NaCl 0.9%) over 3 years
Arm B: 11 intradermal doses of GLSI-100 (blinded) over 3 years

A third open-label arm will explore GLSI-100 in non-HLA-A*02 positive 
patients (11 intradermal doses of GLSI-100 over 3 years)

Metastatic Breast Cancer

All subtypes

Brain metastases of breast cancer GBG79: Brain Metastases in Breast Cancer (BMBC)
Retrospective and prospective registry designed to collect tumor 
characteristics of the primary and metastatic tumor as well as 
treatment data and biomaterial from patients diagnosed with brain 
metastases of breast cancer.

HER2-negative Breast Cancer

HER2-negative and HR-positive metastatic breast cancer:
• 1st systemic therapy for the treatment of metastatic breast 
 cancer
• Patients with asymptomatic oligometastases of the bone 
 as the only site of metastatic disease are excluded

GBG 93: PADMA
Endocrine therapy + palbociclib versus mono-chemotherapy 
+/- endocrine maintenance therapy 
Possible mono-chemotherapies (Physician's choice):
• Capecitabine p.o.
• Epirubicin i.v. 
• Paclitaxel i.v.
• Vinorelbine i.v

Breast Cancer in Special Situations

Pregnancy and Young Women

• Patients with breast cancer during pregnancy 
• Non-pregnant women with breast cancer < 40 years 
• M1 possible

GBG 29: BCP 
Prospective and retrospective registry study for the diagnosis  
and treatment of breast cancer in pregnancy compared to young 
non-pregnant women.

Prophylaxis

• Women with a confirmed or likely deleterious BRCA1 germline 
mutation
• Age ≥25 years and ≤55 years
• No evidence of breast cancer
• No preventive breast surgery planned
• No previous history of breast or ovarian cancer

GBG 106: BRCA-P**

Study to determine the preventive effect of denosumab on  
breast cancer in women carrying a BRCA1 germline mutation:
Denosumab 120mg s.c. every 6 months vs placebo s.c.  
every 6 months

Follow-up

Long-term Safety and Efficacy

Former GBG study participants in Germany GBG 71: Patient self-reported outcome registry (PSRO)
Collection of long-term safety and efficacy parameters of former GBG 
study participants from prospective clinical trials. Data reporting by the 
patient via questionnaire.

Former GBG study participants in other countries GBG 107: ETERNITYB

Registry for collection of long-term safety and efficacy parameters  
of former GBG study participants from prospective clinical trials.  
Data collection and documentation is performed study site.

Early Breast Cancer

* Further studies are currently in planning. Please refer to www.gbg.de
** Planned start of recruitment QII-III/2023
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