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• HR+ (expression)

• HER2+ (amplification, mutations)

• PIK3CA/AKT mutations

• ESR1 mutations/epigenetic alterations

• BRCA1 and 2 mutations

Molecular oncology in breast cancer



• ER+ and/or PgR+ (70% of patients)

• ER+ and/or PgR+ and PI3K-mutated (40% of patients)

• ER+ and/or PgR+ and BRCA-mutated

• ER+ and/or PgR+ and HER2+ (triple positive)

• HER2+ and HR- ± BRCA-mutated

• TNBC ± BRCA mutation

• TNBC + PD-L1-positive on IC (≥1%)

At least seven molecular subtypes of 

breast cancer with therapeutic implications

IC, immune cells; PD-L1, programmed death ligand 1; PgR, progesterone receptor; PI3K, phosphoinositide 3-kinase;

TNBC, triple-negative breast cancer. 



Progress on the management of Breast Cancer 
in 2019: Luminal disease

• OS data from CDK4/6 inhibitors in ABC

• Perspectives

• SERD

• Antibody drugs conjugates



Use of CDK4/6 inhibitors in early setting (Δ~10 

months) or later lines (Δ~6 months) significantly 

and consistently improved PFS and ORR

PALOMA-21 MONALEESA-22 MONARCH 33 MONALEESA-74 PALOMA-35 MONARCH 26 MONALEESA-37

Study 

design

Phase 3,

placebo-

controlled

1st-line

(n=666)

Phase 3,

placebo-

controlled

1st-line

(n=668)

Phase 3,

placebo-

controlled

1st-line

(n=493)

Phase 3,

placebo-

controlled

1st-line

(n=672)

Phase 3,

placebo-

controlled

≥2nd-line

(n=521)

Phase 3,

placebo-

controlled

2nd-line

(n=672)

Phase 3,

placebo-

controlled

1st- or 2nd-line

(n=726)

Prior 

therapy

No prior 

systemic 

therapy

for ABC

No prior 

systemic 

therapy

for ABC

No prior 

systemic 

therapy

for ABC

No prior ET 

up to 1 chemo

for ABC

Prior ET

up to 1 chemo

for ABC

No more than 

one ET

No prior chemo 

for ABC

≤1 line of ET 

for ABC

Endocrine 

therapy
Letrozole Letrozole NSAI

Tamoxifen

NSAI/LHRHa
Fulvestrant Fulvestrant Fulvestrant

CDK4/6 

inhibitor
Palbociclib Ribociclib Abemaciclib Ribociclib Palbociclib Abemaciclib Ribociclib

HR PFS 0.56 0.57 0.55 0.55 0.50 0.55 0.59

Median 

PFS (mo)
27.6 vs 14.5 25.3 vs 16.0 NR vs 14.7 23.8 vs 13.0 11.2 vs 4.6 16.4 vs 9.3 20.5 vs 12.8

Cross-trial comparisons must be made with caution due to differences in trial design. ABC, advanced breast cancer;

LHRHa, luteinising hormone-releasing hormone agonist; mo, months; NR, not reached; NSAI, non-steroidal aromatase inhibitor.

1. Rugo HS, et al. Cancer Res. 2018;78(Suppl.):abstract P5-21-03; 2. Hortobagyi G, et al. J Clin Oncol. 2017;35(Suppl.):abstract 1038; 

3. Goetz MP, et al. J Clin Oncol. 2017;35:3638–3646; 4. Tripathy D, et al. Cancer Res. 2018;78(Suppl.):abstract GS2-05; 

5. Turner NC, et al. Cancer Res. 2017;abstract P4-22-06; 6. Sledge GW, et al. J Clin Oncol. 2017;35:2875–2884; 

7. Slamon DJ, et al. J Clin Oncol. 2018;36(Suppl.):Abstract 1000.



• In patients with sensitivity to prior ET, absolute improvement in median 

OS in the palbociclib arm vs the placebo arm was 10.0 months

FUL, fulvestrant; PAL, palbociclib; PBO, placebo.

Cristofanilli M, et al. Ann Oncol. 2018;29(Suppl):abstract LBA2_PR.

PALOMA-3: Overall survival by 

sensitivity to prior ET 



HR, hormone receptor.

Hurvitz S, et al. J Clin Oncol. 2019;37(Suppl.):abstract LBA1008.



MONALEESA-7: Overall survival

Hurvitz S, et al. J Clin Oncol. 2019;37(Suppl.):abstract LBA1008.



Slamon DJ, et al. Ann Oncol. 2019;30(Suppl.):abstract LBA7-PR.



Overall survival: The reduction in relative 

risk of death with ribociclib was 28%

FUL, fulvestrant; RIB, ribociclib.

Slamon DJ, et al. Ann Oncol. 2019;30(Suppl.):abstract LBA7-PR.



Overall survival by line of therapy was 

consistent with the overall population

Slamon DJ, et al. Ann Oncol. 2019;30(Suppl.):abstract LBA7-PR.



Sledge GW, et al. Ann Oncol. 2019;30(Suppl.):abstract LBA6-PR.



Overall survival

Sledge GW, et al. Ann Oncol. 2019;30(Suppl.):abstract LBA6-PR.



Overall survival by resistance to 

endocrine therapy

Sledge GW, et al. Ann Oncol. 2019;30(Suppl.):abstract LBA6-PR.



ASCO 2019, advanced luminal breast cancer:

The “Young PEARL” study (Korea)

Premenopausal 

women

Median age: 44 years,

51% no prior therapy 

in the advanced setting

Visceral mets: 50%

N=184

R
1:1

LHRH 

+ Exemestane 

+ Palbociclib

Capecitabine

(1250 mg/sqm BID)

PFS: HR 0.65

(0.43–0.99)

20 m vs 14.4 m

BID, twice daily; mets, metastases.

Park YH, et al. ASCO 2019; Abstract 1007. 



Proposed therapeutic algorithm 

for luminal subtype in 2019

Postmenopausal ER+ mBC

Prior endocrine therapy as 

adjuvant treatment only
Prior endocrine therapy for 

mBC

No Yes

Fulvestrant + CDK4/6 inh. 

Fulvestrant + alpelisib✝

(PI3K- mutated) 

Exemestane + everolimus

NSAI + CDK4/6

NSAI* 

«De novo» mBC

with no prior 

AI/Tam

ER+

HER2-

NSAI + CDK4/6 inh.

Fulvestrant* (bone)

PD on NSAI
PD following first-line 

TAM or fulvestrant

Adj: Relapse on or within 

12 months of completing NSAI

Adj: Relapse >12 months of completing 

NSAI

*Patients with very limited bone disease. 

✝SOLAR-1, BOLERO-2

,‡

Awada A, et al. ESMO Open. 2019; In Press.



The point mutations reported in metastatic 
ER+ breast cancers

AF-1, activation function-1; AF-2, activation function-2; DBD, DNA-binding domain; 
ER, oestrogen receptor; LBD, ligand-binding domain

Jeselsohn R, et al. Nat Rev Clin Oncol 2015;12:573-83



Strategies targeting genomic alterations in ESR1:

Novel therapeutic strategies for ESR1 alterations 
include the following:

• Oral SERD (several in trial Phase I/II)

• Tamoxifen metabolites

• 3rd generation SERM

1. Dickler M, et al. AACR 2015 (Abstract CT231); 2. Clinicaltrials.gov: NCT01823835; 3. Clinicaltrials.gov: 
NCT02569801; 4. Clinicaltrials.gov: NCT02650817; 5. Weir HM, et al. Cancer Res 2016;76:3307-18; 6. 

Clinicaltrials.gov: NCT02248090; 7. Clinicaltrials.gov: NCT03236974 ; 8. Goetz MP et al JCO 2017; 9. Lewis-
Wambi J. et al. Mol Pharmacology 2011;80:610-20; 10. Clinicaltrials.gov: NCT02448771 

ABC, advanced breast cancer; ESR1, oestrogen receptor 1 gene; 
ET, endocrine therapy; PET, positron emission tomography; 
SERDs, selective oestrogen receptor degraders

Investigational agents in this indication



SYD 985
= trastuzumab-duocarmazine 

with a protease cleavable linker
Sacituzumab Govitecan

= an anti-Trop 2 SN38 ADC

Abst 1014 and 1004

Ocular toxicity
Neutropenia 

Alopecia

“off target” 
side effects

HER2+
(N=50)

Luminal
(N=32)

TNBC
(N=17)

Luminal
(N=54)

TNBC
(N=110)

33% 27% 40% 31% 34%

Antibody drug conjugates for MBC: 
Initial Phase I Results

Investigational agents in this indication



ASCO 2019 Advanced Luminal Disease
Attemps to enhance chemotherapy efficacy

(1) abst 1004 (Dana Farber)

N = 88

• Prior CDK4-6 
77%

• Most visceral
mets

R

Pembrolizumab 200mg/sqm q3wks
+ Eribulin 1.4 mg/sqm d1+8 q3wks

Eribulin 1.4 mg/sqm

Crossover
allowed if P.D.

• Identical PFS (4.1m) and OS (13m)
• 2 toxic † in pembro arm !



• Taxane + trastuzumab + Pertuzumab

• T-DM1

• Capecitabine + lapatinib

• Dual HER-2 inhibition

• Other chemo + HER-2 therapy

• Chemotherapy is the backbone of therapy!

MBC: Therapeutic armamentrium
HER2 + disease



Progress on the management of Breast Cancer 
in 2019: HER2 disease 

• Role of T-DM1 in residual disease following neoadjuvant
therapy

• New HER2 agents in ABC
• More data on neratinib (NALA)
• Margetuximab (SOPHIA)
• Tucatinib
• Bifunctional antibodies

• Perspectives
• Antibody drugs conjugates (high and low HER2 

expressors!)



KATHERINE STUDY



KATHERINE : Study Design1,2

 DFS, disease-free survival; DRFI, distant recurrence-free interval; ER, oestrogen receptor; IDFS, invasive disease-free survival; OS, 
overall survival; PR, progesterone receptor

 * Neoadjuvant systemic treatment was given for at least 6 cycles, with a total duration of at least 16 weeks, including at least 9 
weeks of anti-HER2 therapy and at least 9 weeks of taxane-based chemotherapy (or, if receiving dose-dense chemotherapy 
regimens, at least 8 weeks of taxane-based therapy and at least 8 weeks of anti-HER2 therapy). † Dual anti-HER2 therapy was also 
permitted in the neoadjuvant setting.

1. Roche. Data on File. Protocol BO27938 (KATHERINE) – version 6; 2. 
von Minckwitz G, et al. N Engl J Med; 2018 

S
U
R
G
E
R
Y

Residual invasive tumour
(breast/node)
(N = 1486)

Kadcyla
3.6 mg/kg IV q3w

Herceptin
6 mg/kg IV q3w

HER2-positive eBC, 
neoadjuvant chemotherapy 

+ Herceptin*†
R
1:1 14 cycles

Stratification factors: 
• Clinical stage at presentation: inoperable vs. operable 
• Hormone receptor status: ER- or PR-positive vs. ER- and PR-negative
• Neoadjuvant HER2-directed therapy: Herceptin vs. dual HER2 targeting
• Pathological nodal status evaluated after neoadjuvant therapy: positive vs. negative

Primary endpoint: IDFS
Key secondary endpoints: IDFS (second primary non-breast cancers incl.), DFS, OS, DRFI, safety



KATHERINE: Prior therapy

*Other non-pertuzumab HER2-targeted agents (neratinib, dacomitinib, afatinib, lapatinib)

Trastuzumab
n = 743

T-DM1
n = 743

Prior anthracycline

Received prior anthracycline 564 (75.9%) 579 (77.9%)

Did not receive prior anthracycline 179 (24.1%) 164 (22.1%)

Neoadjuvant HER2-targeted therapy

Trastuzumab alone 596 (80.2%) 600 (80.8%)

Trastuzumab plus additional HER2-
targeted agent(s)*

147 (19.8%) 143 (19.2%)

Neoadjuvant pertuzumab

Received pertuzumab  139 (18.7%) 133 (17.9%)

Did not receive pertuzumab 604 (81.3%) 610 (82.1%)



KATHERINE: Kaplan-Meier Plot of IDFS (ITT)

Time (months)
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ID
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 (

%
)

36 42 48 54 60

Trastuzumab

T-DM1

IDFS Events, no. (%) 165 (22.2) 91 (12.2)

Unstratified HR=0.50 (95% CI, 0.39–0.64)

3-years IDFS 77.0% 88.3%

Trastuzumab T-DM1

(n=743) (n=743)

p < 0.0001

3-years

88.3%

77.0%

743

743

676

707

635

681

594

658

555

633

501

561

342

409

220

255

119

142

38

44

4

4

No. at Risk

Trastuzumab

T-DM1

1. Roche. Data on File. Protocol BO27938 (KATHERINE) – version 6; 2. von Minckwitz G, et al. N Engl J Med; 2018 



Adam Brufsky

Neratinib plus capecitabine versus lapatinib plus 

capecitabine in patients with HER2-positive 

metastatic breast cancer previously treated with ≥2 

HER2-directed regimens: Findings from the 

multinational, randomized, phase 3 NALA trial

Cristina Saura, Mafalda Oliveira, Yin-Hsun Feng, Ming-Shen Dai, Sara A Hurvitz, Sung-Bae Kim, Beverly Moy, 

Suzette Delaloge, 

William Gradishar, Norikazu Masuda, Marketa Palacova, Maureen E Trudeau, Johanna Mattson, Yoon Sim Yap, 

Richard Bryce, Bin Yao, Judith Bebchuk, Kiana Keyvanjah, Adam Brufsky, NALA Investigators

Vall d’Hebron University Hospital, Vall d’Hebron Institute of Oncology (VHIO), Barcelona, Spain; Chi Mei Medical Centre, Tainan,

Taiwan; Tri-Service General Hospital, Taipei, Taiwan; UCLA Hematology/Oncology Clinical Research Unit, Santa Monica, CA; 

University of Ulsan College of Medicine, Seoul, Republic of Korea; Massachusetts General Hospital Cancer Center, Boston, MA; 

Institut Gustave Roussy, Villejuif, France; Robert H Lurie Comprehensive Cancer Center of Northwestern University, Chicago, IL; 

NHO Osaka National Hospital, Osaka, Japan; Masaryk Memorial Cancer Institute, Brno, Czech Republic; Sunnybrook Health 

Sciences Centre, Toronto, ON; Helsinki University Hospital Comprehensive Cancer Center, Helsinki, Finland; National Cancer 

Centre Singapore, Singapore, Singapore; Puma Biotechnology Inc, Los Angeles, CA; Magee-Womens Hospital of UPMC, 

Pittsburgh, PA



Adam Brufsky

Stratification variables
• Number of prior HER2 therapies for MBC

• Disease location

• HR status

• Geographic location

Inclusion criteria
•Metastatic breast cancer (MBC)

•Centrally confirmed HER2+ disease

•≥2 lines of HER2-directed therapy for MBC

•Asymptomatic and stable brain 
metastases permitted

Neratinib 240 mg/d + 
Capecitabine 1500 mg/m2 14/21 

d
Loperamide (cycle 1)a

Lapatinib 1250 mg/d + 
Capecitabine 2000 mg/m2 

14/21 d 

R
(1:1)

Follow-up
(survival)

PD

PD

Endpoints
• Co-primary: PFS (centrally confirmed) and OS

• Secondary: PFS (local), ORR, DoR, CBR, intervention for 
CNS metastases, safety, health outcomes

No endocrine therapy permitted

Loperamide 4 mg with first dose of neratinib, followed by 2 mg every 4 h for first 3 d, then loperamide 2 mg every 
6–8 h until end of Cycle 1. Thereafter as needed

n=621

NALA study design



Centrally confirmed PFS (co-primary endpoint)



Time to intervention for CNS metastases



Hope S. Rugo, MD,1 Seock-Ah Im, MD, PhD,2 Gail S. Wright, MD, FACP, FCCP,3 Santiago Escrivá-de-Romaní, MD,4 Michelino De Laurentiis, MD, 
PhD,5 Javier Cortes, MD, PhD,6 Shakeela W. Bahadur, MD,7 Barbara B. Haley, MD,8 Raul H. Oyola, MD,9 David A. Riseberg, MD,10

Antonino Musolino, MD, PhD, MSc,11 Fatima Cardoso, MD,12 Giuseppe Curigliano, MD, PhD,13 Peter A. Kaufman, MD,14 Mark D. Pegram, 
MD,15 Sutton Edlich,16 Shengyan Hong, PhD,16 Edwin Rock, MD, PhD,16 William J. Gradishar, MD,17 on behalf of the SOPHIA Study Group

1University of California San Francisco Helen Diller Family Comprehensive Cancer Center, San Francisco, CA, USA; 2Seoul National University 
Hospital
Cancer Research Institute, Seoul, Korea; 3Florida Cancer Specialists & Research Institute, New Port Richey, FL, USA; 4Vall d’Hebron Institute 
of Oncology, Barcelona, Spain; 
5National Cancer Institute Fondazione Pascale, Naples, Italy;  6IOB Institute of Oncology, Madrid & Barcelona; Vall d’Hebron Institute of 
Oncology (VHIO), Barcelona, Spain; 
7Bannerer MD Anderson Cancer Center, Gilbert, AZ, USA; 8University of Texas Southwestern Medical Center, Dallas, TX, USA; 9Northwest 
Georgia Oncology Centers, Marietta Cancer Center, Marietta, GA, USA; 10Mercy Medical Center, Baltimore, MD, USA; 11University Hospital of 
Parma, Parma, Italy; 12Champalimaud Clinical Center/Champalimaud Foundation, Lisbon, Portugal; 13University of Milano, European Institute 
of Oncology, Milan, Italy; 14University of Vermont Cancer Center, Division of Hematology/Oncology, Burlington, VT, USA; 15Stanford Women’s 
Cancer Center, Palo Alto, CA, USA; 16MacroGenics, Inc., Rockville, MD, USA; 17Northwestern University, Chicago, IL, USA 

SOPHIA Primary PFS Analysis: 
A Phase 3 Study of Margetuximab + Chemotherapy 

vs Trastuzumab + Chemotherapy 
in Patients With HER2+ Metastatic Breast Cancer 

After Prior Anti-HER2 Therapies



Margetuximab: Fc-engineered to Activate 
Immune Responses

1. Nordstrom JL, et al. Breast Cancer Res. 2011;13(6):R123. 2. Stavenhagen JB, et al. Cancer Res. 
2007;67(18):8882-8890. 

Fab: 
• Same specificity and affinity
• Similarly disrupts signaling

Fc engineering:
•↑ Affinity for activating FcgRIIIA (CD16A)
•↓ Affinity for inhibitory FcgRIIB (CD32B)

Margetuximab1,2

Fab:
• Binds HER2 with high 

specificity
• Disrupts signaling that drives 

cell proliferation and survival

Trastuzumab

Fc:
• Wild-type immunoglobulin G1 

(IgG1) immune effector 
domains

• Binds and activates immune 
cells Margetuximab Binding to FcγR Variants:

Receptor 
Type Receptor

Allelic 
Variant

Relative Fc 
Binding

Affinity 
Fold-Change

Activating

CD16A
158F Lower 6.6x ↑

158V Higher 4.7x ↑

CD32A
131R Lower 6.1x  ↓

131H Higher ↔ 

Inhibitory CD32B 232I/T Equivalent 8.4x ↓



Preclinical Assay of Antibody-Dependent Cellular Cytotoxicity (ADCC)1

Effector Cells: Human NK cells from donors with CD16A genotypes 158VV, 158FV, and 158FF
Target Cells: JIMT-1 HER2+ breast cancer cell line resistant to trastuzumab antiproliferative activity 
Cellular Assay: 3:1 Effector:Target ratio; 24-hour incubation time; endpoint: % lactate dehydrogenase release 

Greater relative cytotoxicity of margetuximab with NK cells from CD16A-158F allele carriers
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Margetuximab Enhances Innate Immunity In Vitro

Nordstrom JL, et al. Breast Cancer Res. 2011;13(6):R123.

mAb=monoclonal antibody; NK=natural killer.



Arm 1

Margetuximab (15 mg/kg Q3W) 
+ chemotherapy

in 3-week cycles

HER2+ advanced breast cancer

• ≥2 prior anti-HER2 therapies, 
including pertuzumab

• 1-3 prior treatment lines
in metastatic setting

• Prior brain metastasis ok if 
treated and stable

Study CP-MGAH22-04 (SOPHIA) Design1,2

Stratification:
•Chemotherapy choice
•Prior therapies (≤2 vs >2)
•Metastatic sites (≤2 vs >2)

HR=hazard ratio; CBA=central blinded analysis. 

1. Rugo HS, et al. J Clin Oncol. 2016;34(suppl 15):TPS630. 2. Clinicaltrials.gov. NCT02492711. www.clinicaltrials.gov/ct2/show/NCT02492711. Accessed April 8, 2019. 

Investigator’s 
choice of 

chemotherapy

(capecitabine, 
eribulin,

gemcitabine, or 
vinorelbine)

Sequential Primary 
Endpoints

• PFS (by CBA; n=257; HR=0.67; α=0.05; power=90%)
• OS (n=385; HR=0.75; α=0.05; power=80%)

Secondary Endpoints • PFS (Investigator assessed)
• Objective response rate (by CBA) 

Tertiary/Exploratory 
Endpoints

• Clinical benefit rate (CBR), duration of response (DoR)
• Safety profile, antidrug antibody
• Effect of CD16A, CD32A, and CD32B on margetuximab

efficacy

Arm 2

Trastuzumab
(8 mg/kg loading → 6 mg/kg Q3W) 

+ chemotherapy

in 3-week cycles

1:1 
Randomization

(N=536)



ITT Population: Prior Cancer Therapy
Margetuximab + 
Chemotherapy

(n=266)

Trastuzumab + 
Chemotherapy

(n=270)

Settings of prior therapy 
Adjuvant and/or neoadjuvant 158 (59%) 145 (54%)
Metastatic only 108 (41%) 125 (46%)

Prior metastatic lines of therapy
≤2 175 (66%) 180 (67%)
>2 91 (34%) 90 (33%)

Prior anti-HER2 therapy 
Trastuzumab 266 (100%) 270 (100%)
Pertuzumab 266 (100%) 269 (100%)
T-DM1 242 (91%) 247 (92%)
Lapatinib 41 (15%) 39 (14%)
Other HER2 6 (2%) 6 (2%)

Prior chemotherapy 
Taxane 252 (95%) 249 (92%)
Anthracycline 118 (44%) 110 (41%)
Platinum 34 (13%) 40 (15%)

Prior endocrine therapy 126 (47%) 133 (49%)

Treatment arms overall balanced
ITT population: N=536.



PFS Analysis in ITT Population

24% Risk Reduction of Disease Progression
Central Blinded Analysis (Primary Endpoint)

30% Risk Reduction of Disease Progression
Investigator Assessed (Secondary Endpoint)

• PFS analysis was triggered by last randomization on October 10, 2018, after 265 PFS events occurred

ITT population: N=536. CI=confidence interval.

Margetuximab 
+ Chemotherapy 

(n=266)

Trastuzumab 
+ Chemotherapy 

(n=270)

# of events 160 177

Median PFS 
(95% CI)

5.6 months
(5.06–6.67)

4.2 months
(3.98–5.39)

HR by stratified Cox model, 0.70
(95% CI, 0.56–0.87)

Stratified log-rank P=0.001

Margetuximab 
+ Chemotherapy

(n=266)

Trastuzumab 
+ Chemotherapy 

(n=270)

# of events 130 135

Median PFS 
(95% CI)

5.8 months 
(5.52–6.97)

4.9 months 
(4.17–5.59)

HR by stratified Cox model, 0.76
(95% CI, 0.59–0.98)

Stratified log-rank P=0.033



Planned Exploratory PFS Analysis by CD16A Genotype, 

by CBA

506 patients genotyped (94%)



Agent Target Phase of 
development

Initial Phase I 
Results

Main Side 
Effects

DS8201a1

Humanized HER2 
antibody + 

topoisomerase-I 
inhibitor exatecan

Ongoing phase II 
(DESTINY-Breast01) and 

III (NCT03529110)

RR: 64.2%

PFS:10.4 mo.

(heavily pre-
treated patients)

Gastrointestinal 
and 

haematological

SYD9852 Trastuzumab + 
duocarmazine

Ongoing phase III 
(TULIP)

RR: 33%2

PFS: 9.4 mo.

Ophthalmologic 
effects 

(conjunctivitis and 
keratitis)

RC48- ADC3 HER2 antibody + 
MMAE

Ongoing phase II 
(NCT03500380)

RR: 36.7%
Transaminases 

elevations

Neutropenia

New Antibody drug conjugates (ADCs) targeting HER2

1 Iwata H et al. J Clin Oncol. 2018, 2 Saura C et al. J Clin Oncol. 2018, 3 Xu B et al. J Clin Oncol. 2018



Progress on the management of Breast Cancer 
in 2019: Triple negative breast cancer

• Checkpoints inhibitors-based combination on the 
neoadjuvant setting

• Update on the role of CPIs in the metastatic setting

• Perspectives
• Antibody drugs conjugates



Randomized Phase II Neoadjuvant Study (GeparNuevo) to 
Investigate the Addition of Durvalumab to a Taxane-

Anthracycline Containing Chemotherapy in Triple Negative 
Breast Cancer (TNBC) 

Sibylle Loibl, Michael Untch, Nicole Burchardi, Jens Huober, Jens-Uwe Blohmer, Eva-Maria Grischke, 

Jenny Furlanetto, Hans Tesch, Claus Hanusch, Mahdi Rezai, Christian Jackisch, Wolfgang D Schmitt, 

Gunter von Minckwitz, Jörg Thomalla, Sherko Kümmel, Beate Rautenberg, 

Peter A Fasching, Kerstin Rhiem, Carsten Denkert, Andreas Schneeweiss

-This is a joint study by GBG and AGO-B-



*Tissue: FFPE, fresh frozen; 

Liquid biopsies: full blood; plasma, 

serum; 

GeparNUEVO Study Design

12 weeks*
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Nab-Pac
+Durvalumab

N=174

TNBC

Stratum:
TILs 

(low/med/high)

C
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Durvalumab

Placebo

2 weeks

C
o

re
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p

s
y Nab-Pac

+Placebo
ECx4

+Placebo

ECx4
+Durvalumab

8 weeks

Window of opportunity

until amendment

Durvalumab
(0.75g) 1.5g d1q28  

nab-Paclitaxel 125mg/m² 
weekly 

Epirubicin 90mg/m²; 
Cyclophosphamide 600mg/m² d1q14



Primary Endpoint - pathological complete response 
pCR – ypT0, ypN0

N=88 N=86

* Continuous corrected χ² test
** For  stratification factor (TIL groups)



Subgroup Analysis of the Window Cohort

Window (N=117) No window (N=57)

N=59 N=58 N=29 N=28













Immune Checkpoints in Cancer

CTL4 immune checkpoint regulates initial T-cell response to antigen, whereas 

PD1 pathway regulates inflammatory responses in peripheral tissues by effector T cells

Pardoll et al. Nature Reviews Cancer 2012



Atezolizumab + Nab-paclitaxel: Phase III 

IMpassion 130 study
TNBC (1L metastatic)

Pied de page à compléter

N = 900

Atezolizumab is an investigational agent in this setting

Additional endpoints
• OS: ITT and PD-L1 selected



IMpassion 130 study: 

Updated Data

Median PFS (mo): 7.2 vs 5.5 [HR 0.80]

Med. PFS, PD-L1 ≥ 1% on TC: 7.5 vs 5 [HR 0.62]

Med. OS (mo): 21 vs 18.7 [HR 0.86]

Med OS, PD-L1+: 25 vs 18 [HR 0.71]

ORR (%): 58.9% vs 42.6%

Schmid et al., ASCO 22019 Abs1003



Sacituzumab Govitecan (IMMU-132), an 
Anti-Trop-2-SN-38 Antibody-Drug Conjugate, as ≥3rd-line 

Therapeutic Option for Patients With Relapsed/Refractory
Metastatic Triple-Negative Breast Cancer (mTNBC): Efficacy

Results
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Tumor Response to Treatment

• Clinical benefit rate (CR+PR+SD ≥6 months) = 45% (50/110)

• 74% (75/102) of patients with at least one CT response assessment had reduction of target lesions (sum of diameters)***

• 102 patients had ≥1 scheduled CT response assessment. 8 patients withdrew prior to assessment (4 PD, 4 MRI brain metastases)

Local BICR*

Objective response rate**

CR
PR

34% (37/110)
3                                

34

31% (34/110)
6

28

*Patients with at least 20% tumor reduction (n = 56) were reviewed; **Confirmed objective response rate per 
RECIST; ***Waterfall is based on local assessment; BICR = Blinded Independent Adjudicated Central Review.  
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Current standard-of-care treatments in metastatic 

triple-negative breast cancer and perspectives

CT + 
PI3K or 

AKT inh.

El Hachem, A Awada, F1000Research 2019, Apr 30, 8 pii



Progress on the management of Breast Cancer 
in 2019: gBRCA mutated BC

• Role of PARP inhibitors
• as single agents (olaparib, talazoparib)
• in combination (veliparib)

• Therapeutic strategy in gBRCA-mutated breast tumors?



BRCA positive tumors : 

Role of PARP inhibitors in MBC

• Olaparib

• Talazoparib

• Veliparib



OlympiAD Study (Olaparib) in HR+ or TNBC 

(gBRCAm+)

Robson ME, et al. ASCO 2017 (Abstract LBA4)Olaparib is an investigational agent in this setting



Robson ME, et al. ASCO 2017 (Abstract LBA4)Olaparib is an investigational agent in this setting















Proposition for a clinical trial design 
including platinum compounds and PARP 

inhibitors in BRCA+ metastatic breast cancer

BRCA+ MBC 

Platinum-based

PD*

PD

Platinum-based

PARP inhibitor

* Progressive disease

PARP inhibitor



Proposition for a clinical trial design including 
platinum compounds and PARP inhibitors in BRCA+ 

metastatic breast cancer (2) 

BRCA + MBC
Platinum-based
4-6 cycles

R

PARP 
inhibitor as 
maintenance

No treatment

DC*

*Disease Control
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