
Copyright © 2022 Aptitude Health. All Rights Reserved. APTITUDE HEALTH® is a federally registered service mark of Aptitude Health Holdings, LLC

Global Perspectives in Current 
and Future Management of 
Breast Cancer

September 19 and 21, 2022



Report Contents

Content Slide
Meeting Snapshot 3

Faculty Panel 4

Meeting Agenda 5

Strategic Recommendations 7

Current and Emerging Biomarkers and Testing Methodologies in BC 10

Current and New Treatments in HER2+ Early BC 15

Advances in HER2+ mBC 20

Current and Emerging Approaches in HR+, HER2– Early BC 27

Therapeutic Horizons in HR+, HER2– mBC 32

Maximizing Potential Targeting of HER2 in HER2-Low mBC 39

Advances in Early and Metastatic TNBC 44

Abbreviations 50



Meeting Snapshot

DATES: 
September 19 and 
21, 2022

PANEL: Key experts in 
breast cancer
> 5 from the US
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Time Topic Speaker/Moderator
12.00 – 12.05 PM/19.00 – 19.05 (5 min) Welcome and Introductions Nadia Harbeck, MD, PhD
12.05 – 12.15 PM/19.05 – 19.15 (10 min) Current and Emerging Biomarkers and Testing Methodologies in BC Mark Pegram, MD

12.15 – 12.30 PM/19.15 – 19.30 (15 min) Discussion: Biomarkers All
Moderator: Nadia Harbeck, MD, PhD

12.30 – 12.35 PM/19.30 – 19.35 (5 min) Key Takeaways: Biomarkers Mark Pegram, MD
12.35 – 12.45 PM/19.35 – 19.45 (10 min) Current and New Treatments in HER2+ Early BC Valentina Guarneri, MD, PhD

12.45 – 1.10 PM/19.45 – 20.10 (25 min) Discussion: HER2+ Early BC All
Moderator: Joyce A. O'Shaughnessy, MD

1.10 – 1.15 PM/20.10 – 20.15 (5 min) Key Takeaways: HER2+ Early BC Valentina Guarneri, MD, PhD
1.15 – 1.30 PM/20.15 – 20.30 (15 min) Advances in HER2+ Metastatic Breast Cancer (mBC) Guy Jerusalem, MD, PhD

1.30 – 2.05 PM/20.30 – 21.05 (35 min) Discussion: HER2+ mBC All
Moderator: Nadia Harbeck, MD, PhD

2.05 – 2.10 PM/21.05 – 21.10 (5 min) Key Takeaways: HER2+ mBC Guy Jerusalem, MD, PhD
2.10 – 2.15 PM/21.10 – 21.15 (5 min) BREAK

2.15 – 2.25 PM/21.15 – 21.25 (10 min) Current and Emerging Approaches in HR+, HER2– Early BC Hope Rugo, MD, FASCO

2.25 – 2.50 PM/21.25 – 21.50 (25 min) Discussion: HR+, HER2– Early BC All
Moderator: Joyce A. O'Shaughnessy, MD

2.50 – 2.55 PM/21.50 – 21.55 (5 min) Key Takeaways: HR+, HER2– Early BC Hope Rugo, MD, FASCO
2.55 – 3.00 PM/21.55 – 22.00 (5 min) Conclusions and Closing Nadia Harbeck, MD, PhD

Meeting Agenda: Day 1 – September 19, 2022



Time Topic Speaker/Moderator
12.00 – 12.05 PM/19.00 – 19.05 (5 min) Welcome and Introductions Joyce A. O'Shaughnessy, MD
12.05 – 12.20 PM/19.05 – 19.20 (15 min) Therapeutic Horizons in HR+, HER2– mBC Komal Jhaveri, MD, FACP

12.20 – 12.55 PM/19.20 – 19.55 (35 min) Discussion: HR+, HER2– mBC All
Moderator: Joyce A. O'Shaughnessy, MD

12.55 – 1.00 PM/19.55 – 20.00 (5 min) Key Takeaways: HR+, HER2– mBC Komal Jhaveri, MD, FACP
1.00 – 1.15 PM/20.00 – 20.15 (15 min) Maximizing Potential Targeting of HER2 in HER2-Low mBC William Gradishar, MD

1.15 – 1.50 PM/20.15 – 20.50 (35 min) Discussion: HER2-Low mBC All
Moderator: Nadia Harbeck, MD, PhD

1.50 – 1.55 PM/20.50 – 20.55 (5 min) Key Takeaways: HER2-Low mBC William Gradishar, MD
1.55 – 2.00 PM/20.55 – 21.00 (5 min) BREAK

2.00 – 2.15 PM/21.00 – 21.15 (15 min) Advances in Early and Metastatic Triple-Negative Breast 
Cancer (TNBC) Javier Cortés, MD, PhD

2.15 – 2.55 PM/21.15 – 21.55 (40 min) Discussion: TNBC All
Moderator: Joyce A. O'Shaughnessy, MD

2.55 – 3.00 PM/21.55 – 22.00 (5 min) Key Takeaways: TNBC Javier Cortés, MD, PhD
3.00 PM/22.00 Conclusions and Closing Joyce A. O'Shaughnessy, MD

Meeting Agenda: Day 2 – September 21, 2022



Current and Emerging 
Biomarkers and Testing 
Methodologies in BC



Current and Emerging Biomarkers and Testing Methodologies in 
BC (1/2)
Presented by Mark Pegram, MD

The single-gene biomarker story in BC is evolving

> ESR1 mutations are rare at the time of primary diagnosis but common in ER+ mBC. They are a common cause of acquired resistance to ER-
directed therapies that build the backbone of treatment in HR+ BC

> HER2 is another well-established biomarker that can be measured by multiple techniques. However, current testing methodologies are error 
prone, especially when it comes to the detection of HER2-low BC, which has recently gained more importance with the arrival of novel HER2-
directed therapies targeting this patient population

− Previous tests were not developed to measure low HER2; more-sensitive assays are therefore needed to identify low-HER2 BC cases 
that may benefit from the newly developed targeted therapies

− Somatic HER2 mutations are rare, but if identified, they are usually found in invasive lobular BC. The phase II MutHER study 
(NCT01670877) demonstrated that neratinib and fulvestrant are active in HR+, HER2+ mBC, and further supports the evaluation of dual 
HER2 blockade for the treatment of HER2+ mBC. Resistance mutations can be measured while treating a patient with neratinib using 
ctDNA, to identify associated mutations for neratinib resistance

> Ki67 correlates well with cell proliferation and can be also used as a pharmacodynamic marker; a decrease in Ki67 to very low levels after initial 
anti-estrogen treatment in ER+ early BC implies an endocrine-sensitive tumor

> PIK3CA mutations occur in ~40% of ER+ BC cases and will respond to PIK3CA kinase inhibitor alpelisib (SOLAR-1 trial, NCT02437318)
> NTRK mutations are rare and occur predominantly in secretory BC (<1% cases); they respond well to the tumor-agnostic drugs larotrectinib and 

entrectinib
> PARP inhibitors can be used for the treatment of BC patients who carry germline or somatic BRCA1/2 mutations or germline PALB2 mutations

− Recent findings from prostate cancer, which likely extrapolate to BC, indicated that the selection pressure of just 1 PARP inhibitor can 
restore an in-frame BRCA sequence, thus eliminating the premature stop codon and leading to multiclonal mutation reversion

> PD-L1 expression still lacks a robust and consistent test; however, multiplexed ion beam imaging may allow better characterization of immune 
tumor-infiltrating repertoires (50+ antibodies in a single experiment can be measured)



Current and Emerging Biomarkers and Testing Methodologies in 
BC (2/2)
Presented by Mark Pegram, MD

Patient-specific ctDNA analysis

> Although NGS can provide extensive mutational data, many 
physicians cannot interpret this information. Thus, ASCO has released 
a guideline for the use of multigene assays

− The OPTIMA prelim trial (ISRCTN42400492) explored different 
multigene assays, including Oncotype and MammaPrint. This 
study reported significant differences in results, highlighting the 
need for more-robust and sensitive multigene assays, eg, 
internal cluster classification

> Breast tumors are heterogeneous, with highly variable mutational 
profiles between patients. Understanding these specific profiles can 
help determine prognosis and individualize treatment for each patient

− Personalized detection of up to 16 of the most frequently 
mutated genes can now be measured, providing patient-specific 
ctDNA analysis with PCR

− Low levels of ctDNA of these biomarkers after initial treatment 
signifies good prognosis

− More importantly, in metastatic disease, it allows for disease 
surveillance and gives a possible window for therapeutic 
intervention. This also reduces the frequency of required CT and 
nuclear medicine scans for patients

Life cycle of a tumor marker

> Drug resistance gene mutations are likely present from 
diagnosis but undetectable due to low levels; however, as a 
result of evolutionary selection, they then become more 
prominent in later disease. It is thus important to research 
and educate on how biomarkers evolve over the course of 
disease



Liquid Biopsy and Serial Assessments Are Anticipated to 
Shape the Future of Biomarkers in BC (1/2)

ER, PR, and HER2 remain the cornerstone of clinical decision-making

> Current clinical decision-making relies heavily on IHC analysis of 3 single biomarkers (ER, PR, and HER2) that provide prognostic 
information and predict response to specific therapies

− Although there has been considerable progress in standardization of IHC, experts acknowledged that there are still many issues 
regarding accuracy, reproducibility, and appropriate interpretation of IHC. For example, the accurate and consistent identification of 
HER2-low patients provides many challenges. This underscores the need to develop better and more quantitative ways to define this 
patient subset

> Several experts expressed a positive opinion of Ki67 assessment for routine clinical use. They consider it a validated, inexpensive, and 
simple test to predict responsiveness to ET and believe it should be more widely adopted

> NGS has become a valuable and increasingly used tool in clinical practice. In addition to germline BRCA testing, many experts extend their 
genetic testing to include somatic BRCA1/2, and germline PALB2 mutations (if accessible and reimbursed) to identify patients who may 
benefit from PARP inhibition

> In TNBC, testing for PD-L1 status is considered standard but also associated with several challenges (eg, discordance between assays)
− Complete characterization of the tumor immune repertoire including cell-cell interactions might be a more reliable predictor of response 

to immunotherapy than PD-L1 expression

Dr Rugo:
We’ve had an expansion in the use of additional markers, 
other than ER/PR or HER2, but we also remain quite 
confused.

“ “ Dr Pegram:
It’s [Ki67 testing] simple, it’s inexpensive, and it can be 
done in any diagnostic hospital lab, so I think that’s a really 
brilliant solution that should be widely available anywhere, 
practically and globally, that has IHC.

“ “



Liquid Biopsy and Serial Assessments Are Anticipated to 
Shape the Future of Biomarkers in BC (2/2)

Dynamic biomarker sampling – the likely path forward in BC management

> Dynamic biomarker sampling to monitor treatment response provides distinct advantages over upfront biomarker testing only, and experts 
believe this strategy to be the way forward in BC management

> While not (yet) established in BC management, the application of liquid biopsy and serial ctDNA analysis is considered very appealing, as it 
can accurately reflect tumor heterogeneity and tumor evolution, including resistance development. It thus not only can support early 
diagnosis and detection of relapse, but is also considered especially promising for treatment planning and monitoring in advanced disease

− Currently mainly used in clinical research, experts see huge potential for this approach to move into future routine practice (particularly 
in advanced disease, where it could potentially reduce the need for expensive interval imaging) once the methodology has been further 
improved, validated, and standardized

Access to biomarker testing in Europe

> In Europe, significant regional differences in the access to 
biomarker testing remain

− In some countries, biomarker testing presents a 
financial toxicity for patients, as they must cover all or 
part of the costs due to inadequate reimbursement 
policies

− Delays in price authorization and/or reimbursement of 
accompanying and/or novel biomarker tests can present 
a significant hindrance to the uptake of novel drugs

Dr Jerusalem:
At least in my country, even Oncotype and MammaPrint is still only 
possible with access within a specific program. It’s not reimbursed 
directly by our healthcare system. Unfortunately, at the end, many 
interesting biomarkers, but we do still relatively little with this in 
clinical practice.

“ “

Dr O’Shaughnessy:
Our clinical algorithms are always led by these advances in 
technology, and that’s a big one, the ctDNA, and it’ll be interesting.“ “



Current and New Treatments 
in HER2+ Early BC



Current and New Treatments in HER2+ Early BC (1/2)
Presented by Valentina Guarneri, MD, PhD

Evolving scenario of HER2+ early BC: Neoadjuvant therapies

> The APT trial (NCT00542451) evaluated adjuvant trastuzumab with an anthracycline-free, taxane-only chemotherapy backbone and 
demonstrated excellent long-term outcomes for disease-free and overall survival

− TRAIN-2 (NCT01996267) and TRYPHAENA (NCT00976989) trials both demonstrated that anthracycline-free chemotherapy backbone 
regimens produce similar outcomes as those that include anthracycline, but avoid anthracycline-associated AEs such as febrile 
neutropenia, cardiotoxic effects, and secondary malignant neoplasms

> NeoSphere (NCT00545688) and WGS-ADAPT (NCT01817452) are exploring neoadjuvant regimens without chemotherapy backbones
− NeoSphere demonstrated increased rate of pCR in the HR– population, while WGS-ADAPT reported no pCR in patients who had low 

HER2 expression. Results from both trials highlight that future investigations of chemotherapy-free regimens may need to focus on 
upfront selection of patients, such as those with high HER2 expression and non–basal-like tumors

> Disappointingly, the ATEMPT trial (NCT01853748) did not find T-DM1 less toxic than paclitaxel-trastuzumab for stage I BC
> After 8.4 years of follow-up, updated results from APHINITY trial (NCT01358877) reported only a 2.6% difference in EFS in the ITT 

population. In addition, the trial was missing ~40% of events needed for definitive analysis, suggesting that OS advantage is no longer an 
achievable endpoint in the context of the adjuvant setting

− Future trials will likely rely on the neoadjuvant platform to personalize treatment, which allows escalation and de-escalation by using 
the pCR as a surrogate endpoint

− Adjuvant trials with high-risk patients may still benefit from OS improvement, as shown by a meta-analysis of adjuvant trial by Dr 
Guarneri’s group

> DESTINY-Breast11 (NCT05113251) will evaluate T-DXd monotherapy followed by docetaxel plus pertuzumab and trastuzumab in the 
neoadjuvant setting in patients with high-risk, HER2+ early BC. This approach, if effective, will be a more cost-effective approach in high-risk 
patients



Current and New Treatments in HER2+ Early BC (2/2)
Presented by Valentina Guarneri, MD, PhD

Adjuvant therapies

> The KATHERINE trial (NCT01772472) was the first to formally demonstrate the superiority of T-DM1 compared with trastuzumab alone in 
the adjuvant setting, which led to its approval and established this as regimen as the standard post-neoadjuvant treatment

> Ongoing or currently recruiting trials are challenging this SOC, including DESTINY-Breast05 (NCT04622319), which will investigate T-DM1 
vs T-DXd in high-risk patients with residual disease

Appropriate patient selection

> The neoadjuvant PER-ELISA trial (NCT02411344) was designed to evaluate the possibility of avoiding chemotherapy by selecting patients 
on the basis of endocrine sensitivity 

− HR+ and HER2+ patients with Ki67 reduction after 2 weeks of letrozole monotherapy continue to receive trastuzumab, pertuzumab, 
and letrozole alone, with surgery

− The HER2DX score was applied to this population and a significant correlation with the pCR was observed 
> A pooled analysis of the CALGB NeoALTTO (CT00553358) and NSABP B-41 (NCT00486668) trials reported that certain intrinsic subtypes 

and gene expression signatures were associated with predictors of pCR; conversely, different factors were associated with relapse



Optimal Treatment of Early HER2+ BC Should Be Targeted to 
an Individual Patient’s Risk of Recurrence (1/2)

Neoadjuvant therapy has become SOC for most women with early HER2+ BC

> Neoadjuvant therapy in HER2+ early BC offers the unique possibility of selecting adjuvant therapies according to pathologic response, 
thereby allowing more-personalized treatment and more-rational resource allocation. It is therefore the preferred treatment option for all 
patients with tumors larger than 2 cm or with lymph node involvement

− Node-negative patients with tumor <2 cm are typically assessed on an individual level. In general, however, experts feel comfortable to 
only use upfront surgery in such low-risk patients followed by adjuvant paclitaxel and trastuzumab, according to the APT trial 
(NCT00542451)

− Standard preoperative regimens usually combine chemotherapy with dual-HER2 blockade (trastuzumab plus pertuzumab)
− The use of neoadjuvant anthracycline-based regimens is declining, as studies such as TRAIN-2 (NCT01996267) have shown that an 

anthracycline combination does not add efficacy, but lowers the risk of long-term cardiotoxicity. Anthracyclines are usually reserved for 
patients with high tumor burden

> Further research is needed to identify predictors of pCR and EFS and better understand why some patients who achieve pCR still relapse

Dr Jhaveri:
In my practice, I’m thinking about small node-negative tumors, where I would think about the APT trial data, and I would think 
about not necessarily a neoadjuvant-based regimen. But for tumors more than 2 cm or tumors that are node positive, I am 
absolutely offering them neoadjuvant therapies.

“ “



Optimal Treatment of Early HER2+ BC Should Be Targeted to 
an Individual Patient’s Risk of Recurrence (2/2)

Risk-tailored adjuvant therapy is continuously evolving

> In low-risk situations where patients have achieved a pCR, de-escalation of adjuvant therapy to chemotherapy plus trastuzumab for a total of 1 year is 
recommended for most patients. Exceptions include patients at higher risk of recurrence (eg, initially node positive, pathologic tumor size >2 cm) for 
whom continued dual-HER2 blockade is recommended, as per the APHINITY trial (NCT01358877)

− Ongoing de-escalation trials such as CompassHER2-pCR (NCT04266249) will further inform how to optimally individualize therapy according to 
pCR status 

> Patients with residual disease after neoadjuvant therapy will be switched to adjuvant T-DM1 on the basis of results from the KATHERINE trial 
(NCT01772472)

− Extended adjuvant therapy with neratinib following adjuvant trastuzumab-based therapy is mainly considered for very-high-risk patients with HR+, 
HER2+ disease who can tolerate the increased toxicity of this drug

− Several new agents (eg, T-DXd, tucatinib) and strategies (eg, addition of endocrine-based therapy in HR+, HER2+ early BC) are currently being 
evaluated to improve efficacy of current therapies in the non-pCR setting

> More-effective treatment options are needed for patients who do not achieve pCR after appropriate neoadjuvant therapy. Data from ongoing studies such 
as CompassHER2 RD (NCT04457596), DESTINY-Breast05 (NCT04622319), and ASTEFANIA (NCT04873362) are expected to help further optimize 
treatment in these patients and are expected to move newly approved ADCs for HER2+ mBC like T-DXd to the early disease settings

− The DESTINY-Breast11 (NCT05113251) will further inform about the use of T-DXd in the neoadjuvant setting

Dr Harbeck:
The only problem I have with that [the ADAPT regimen] in clinical 
practice is that we really don’t know what to do with patients who 
don’t have a pCR with this regimen. We’re very confident if they 
have a pCR, that pCR is meaningful, but if they don’t have a pCR, 
theoretically those patients were not in the KATHERINE trial 
because the chemo was too short. So, we don’t know whether 
they need more chemo, or whether they need T-DM1.

“

“

Dr Pegram:
That [early-stage HER2+] is a ripe ground for 
testing newer agents, newer ADCs, in particular. I 
think that there’s probably paydirt to be realized in 
the neoadjuvant setting with newer HER2-directed 
therapies like the new ADCs, etc, because they 
probably will have higher yields in terms of pCR.

“ “



Advances in HER2+ mBC



Advances in HER2+ mBC (1/3)
Presented by Guy Jerusalem, MD, PhD

Trial updates

> Abemaciclib-trastuzumab ± fulvestrant resulted in a numeric improvement in median OS in the monarcHER trial update (NCT02675231), 
compared with HR+, HER2+ patients who received chemotherapy plus trastuzumab; this was observed in all predefined subgroups and no 
new safety concerns were noted

− Interestingly, utilizing exploratory RNAseq analysis, luminal subtypes were associated with longer PFS and OS compared with 
nonluminal disease

> The addition of an AI with pertuzumab-trastuzumab improved outcomes for HR+, HER2+ advanced BC in the PERTAIN trial 
(NCT01491737), but further evidence is needed to confirm this exploratory analysis

> Anti-HER2 therapy combined with ET resulted in similar efficacy but reduced toxicity compared with anti-HER2 therapy combined with 
chemotherapy, as reported in the SYSUCC-002 trial (NCT01950182)

> End-of-study results from CLEOPATRA (NCT00567190), maintain pertuzumab-trastuzumab-docetaxel as the SOC for first-line treatment of 
HER2+ advanced BC. This benefit is independent of HR status

− A possible approach to further improve this regimen would be to optimize maintenance therapy with ET; this is currently being explored 
in the ongoing PATINA trial (NCT02947685)

> Further subtype analysis from DESTINY-Breast03 (NCT03529110) in HER2+, unresectable and/or metastatic BC previously treated with
trastuzumab and taxane was presented at ESMO 2022

− PFS in 35 early progressors was consistent with the overall primary analysis
− The benefit of T-DXd treatment is independent of prior use of pertuzumab, and presence of visceral disease, which typically have

worse outcomes



Advances in HER2+ mBC (2/3)
Presented by Guy Jerusalem, MD, PhD

Pyrotinib: A novel pan-HER2 TKI

> The phase III pheNIX trial (NCT03952156) reported an impressive 
improvement in PFS with capecitabine and pyrotinib, an oral 
irreversible pan-HER2 TKI, compared with placebo and 
capecitabine in patients with trastuzumab-resistant HER2+ 
advanced BC

> Similarly, the PHILA trial (NCT03863223) showed an improvement 
in median PFS (10 to 24 months) and duration of response (9.5 to 
25.9 months) with pyrotinib-trastuzumab-docetaxel compared with 
trastuzumab-docetaxel in patients with treatment-naive HER2+ 
mBC

− Patients were stratified by prior neoadjuvant or adjuvant 
trastuzumab (yes vs no). Within the subgroup who received 
prior (neo)adjuvant trastuzumab, median PFS was not yet 
reached for those who received the pyrotinib regimen vs 9.3 
months for those who received trastuzumab-docetaxel. In 
those who did not receive prior (neo)adjuvant trastuzumab, 
median PFS was 21.9 months and 10.4 months, respectively

> Both pyrotinib trials were conducted in China, where many agents 
used in Europe and North America are not available

Recent data in HER2+ BC with brain metastasis

> Bottosso et al (ESMO 2022 abstract 240P) reported that 
extracranial disease control provides independent prognostic 
information in HER2+ BC patients with brain metastasis 
beyond commonly used prognostic scores

> The DAISY trial (NCT04132960) found that T-DXd showed 
meaningful antitumor activity in overexpressing HER2+ 
population with a history of brain metastasis at baseline, similar 
to the previously reported efficacy in the ITT population

> Early data with small sample sizes from trials TUXEDO-1 
(NCT04752059), DEBBRAH (NCT04420598), and the 
DFC/Duke/MDACC have all reported that T-DXd has activity in 
patients with active brain metastases

> The largest dataset for patients with intracranial involvement 
including active brain metastasis is still from HER2CLIMB 
(NCT02614794) and tucatinib treatment, and as such remains 
the SOC for patients with active brain metastases

− Results from DESTINY-Breast12 trial (NCT04739761), 
which includes a cohort of patients with active brain 
metastases, might challenge this algorithm 



Advances in HER2+ mBC (3/3)
Presented by Guy Jerusalem, MD, PhD

A 2022 approach to therapy for HER2+ BC 

> Regional treatment algorithms vary depending on approval status of the different drugs. They can be generally summarized as shown below



ADCs Are Expanding Treatment Options in HER2+ mBC (1/3)

Dr Jhaveri:
Today we are still treating the majority of our 
patients with the CLEOPATRA-based regimen. [. . .] 
So, unless a patient is really not a candidate for 
taxane-based therapy, I am offering taxane with 
dual HER2 blockade, even in a triple-positive patient 
in the first-line metastatic setting, given the robust 
overall survival data, that we have with the longest 
follow-up. 

“
“

CLEOPATRA regimen remains the first-line SOC

> The CLEOPATRA regimen (trastuzumab plus pertuzumab and taxane) remains first-
line SOC for patients with HER2+ mBC who present de novo or who have a TFI >1 
year after (neo)adjuvant dual-HER2 blockade plus chemotherapy

− For patients whose disease progresses within 1 year after adjuvant therapy, 
experts typically move directly to current second-line regimens. That said, the 
optimal treatment of those patients with a TFI between 6–12 months is still a 
matter of debate

− In triple-positive disease, experts may consider the addition of ET to anti–
HER2-targeted therapy in selected cases of patients who are not suitable for 
chemotherapy or who have developed taxane-associated toxicities on the 
CLEOPATRA regimen

− Several ongoing trials with alternative combination regimens/strategies may 
potentially challenge the position of the CLEOPATRA regimen in the first-line 
HER2+ space. These studies include the PATINA trial (NCT02947685), the 
EPIK-B2 trial (NCT04208178), the Detect V/CHEVENDO trial (NCT02344472), 
and the DESTINY-Breast09 trial (NCT04784715)



ADCs Are Expanding Treatment Options in HER2+ mBC (2/3)

Approval of T-DXd broadens treatment choices in second line and beyond for HER2+ mBC

> In the second-line setting, T-DXd is considered SOC for patients with systematic disease on the basis of results from the DESTINY-Breast03 trial 
(NCT03529110), while the HER2CLIMB regimen (tucatinib plus trastuzumab and capecitabine, NCT02614794) is the preferred choice for patients 
whose disease primarily progressed in the brain and are without high systemic disease burden

− For patients with minimal brain involvement but systemic disease, T-DXd plus local brain intervention is preferred
− Results from the ongoing DESTINY-Breast12 trial (NCT04739761) will further elucidate the activity of T-DXd in patients with/without brain 

metastasis and likely challenge the position of tucatinib in this setting
> Sequencing strategies in later lines are less well defined. Choice of treatment typically depends on prior second-line therapy, patient characteristics 

(eg, presence or absence of brain metastasis), toxicity, and access to drugs
− After progression on second-line T-DXd, experts will either use T-DM1 or the HER2CLIMB regimen, while after progression on the second-line 

HER2CLIMB regimen, sequencing approaches are more diverse – some experts will first switch to T-DXd and then T-DM1, while others prefer to 
use T-DM1 before T-DXd

− Neratinib or margetuximab are approved for the use in the metastatic setting in the US but not in Europe. US experts believe them to be 
reasonable options for patients who have exhausted all standard therapy options

− In patients with HR+, HER2+ disease who have progressed after ≥2 prior HER2-directed therapies, experts are excited about recent updates 
from the monarcHER study (NCT02675231), and some mentioned that they have already used this regimen (abemaciclib plus trastuzumab and 
fulvestrant) for their patients

Dr Gradishar:
I think the T-DXd data in the brain is emerging 
as pretty compelling, but still the HER2CLIMB 
data, there is just more of it. But I think T-DXd is 
a very potent drug, and it’s very attractive to me.

“ “ Dr Pegram:
We have an embarrassment of riches in HER2+ space these days 
because we have so many effective agents, and now the real challenge 
will be once we have exhausted many, if not most of the HER2-
targeting agents in the neoadjuvant and adjuvant setting, what in the 
world are we going to do if they relapse with metastatic disease? 

“ “



ADCs Are Expanding Treatment Options in HER2+ mBC (3/3)

The future of treating HER2+ mBC

> The use of HER2-targeting agents such as trastuzumab, pertuzumab, and T-DM1 in the 
(neo)adjuvant setting has increased the cure rate among early BC, and experts are very 
optimistic that the ongoing development of novel ADCs will further improve outcomes for 
patients in this space

− Toxicity concerns, namely pneumonitis and ILD, remain the main gatekeepers as to 
how far advisors see ADCs such as T-DXd moving into early HER2+ BC

− Financial toxicity presents another potential limiting factor for the adoption of novel 
ADCs, especially in low-income countries

> New and more-effective treatments in the metastatic setting will be needed in the future, 
particularly for those patients who progress early after (neo)adjuvant therapy

− Experts are excited about the ongoing development of novel ADCs to optimize 
each ADC component (antibody, linker, and payload), increase effectiveness in 
circumstances of resistance to current ADCs such as T-DM1, and combine these 
agents with other therapies such as immune checkpoint inhibition

− Zanidatamab and other similar HER2-targeted bispecific antibodies are viewed as 
promising future tumor-agnostic drugs, as they have shown encouraging responses 
with well-tolerated toxicity in heavily pretreated HER2-expressing cancers, 
including mBC, biliary tract cancer, and gastroesophageal adenocarcinoma

> Lack of research subjects will become a bigger issue for future clinical trials in the 
metastatic setting, as the metastatic HER2+ population is smaller than it used to be due 
to the increased cure rates among early BC patients

Dr Pegram:
I think we need ADCs of all common 
chemotherapeutic drug classes that are 
active in breast cancer, because I think 
they are poised to replace 
chemotherapy in the next generation. 
They are chemotherapy at their core. I 
think they’ll follow all the same 
principles as chemotherapy, but they’ll 
be generally less toxic, and more 
potent, and certainly more targeted.

“

“
Dr Guarneri:
Our final aim is to cure patients, so it’s 
a natural evolution of using the active 
agents in the early setting. As soon as 
the disease relapses, of course [. . .] we 
will more and more face resistant 
disease. Of course, for the moment, we 
don’t have those patients who have 
failed adjuvant or post-neoadjuvant 
deruxtecan because it’s too early.

“

“



Current and Emerging 
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Current and Emerging Approaches in HR+, HER2– Early BC (1/2)
Presented by Hope Rugo, MD, FASCO

Adjuvant setting: Role of ET and chemotherapy

> Chemotherapy benefit added to adjuvant ET differs by menopausal status for women with HR+, HER2– early BC
− The RxPONDER trial (NCT01272037) reported a benefit of chemotherapy plus ET for premenopausal women, but not postmenopausal women, 

in a patient population with 1–3 positive nodes and a recurrence score of 25 or lower. However, 75% of the patients received tamoxifen alone, 
with only 17% receiving ovarian function suppression, in contrast to data from the SOFT (NCT00066690) and TEXT (NCT00066703) trials

− The MINDACT trial (NCT00433589) observed similar results: no chemotherapy benefit was seen after 8 years of follow-up in postmenopausal 
women

− On upcoming trial (BR009) will investigate whether chemotherapy is beneficial in node-negative patients with a recurrence score of 16–20, or 
21–25 and node-positive with 0–25 score. Patients will be stratified by node status, and randomized to ovarian function suppression and an AI 
± chemotherapy for 5 years

> SOFT (NCT00066690) and TEXT (NCT00066703) trial data updates provided 12-year follow-up, with a further reduction of distant recurrence, but 
not death, with exemestane plus ovarian function suppression compared with tamoxifen plus ovarian function suppression. The addition of ovarian 
function suppression to tamoxifen reduces recurrence and death, but the absolute benefit varies depending on underlying risk of recurrence

> The ideal treatment length for adjuvant ET should be based on recurrence risk using established prognostic factors
− The DATA trial (NCT00301457) evaluated the use of different durations of anastrozole (3 or 6 years) in postmenopausal patients with HR+ BC 

who were disease free after 2–3 years of tamoxifen. With a median follow-up of 10.1 years, it reported that only patients with high-risk factors 
may benefit from extended exposure to ET

− The Breast Cancer Index (BCI) score is a useful prognostic tool to determine ET duration. A subgroup analysis from 5 trials (Stockholm, 
MA.17, Trans-aTTOM, IDEAL, and B-42) found that extended adjuvant ET was efficacious in node-positive disease 

− This was again supported by Andre and colleagues (J Clin Oncol. 2022;40:1816-1837), who reported that BCI score can likely help determine 
if extended ET with either tamoxifen or AI is needed for node-negative and node-positive (1–3 nodes) patients. All note-positive patients (≥4 
nodes) should receive extended ET



Current and Emerging Approaches in HR+, HER2– Early BC (2/2)
Presented by Hope Rugo, MD, FASCO

Adjuvant CDK4/6 inhibition

> The monarchE trial update (NCT03155997) reported that the 
IDFS and distant recurrence free-survival benefit were 
maintained with longer follow-up after abemaciclib plus ET 
compared with ET alone

− Ki67, although prognostic, was not predictive of 
abemaciclib benefit

> The NATALEE trial (NCT03701334) has completed accrual and 
increased the number of high-risk patients since the negative 
results from PALLAS (NCT02513394) and PENELOPE-B 
(NCT01864746)

− Previous results found that patients who required dose 
reduction due to toxicity with ribociclib had benefit equal to 
those who receive the full dose. On the basis of these 
findings, the NATALEE trial will utilize a lower dose of 
ribociclib

Neoadjuvant chemotherapy

> An analysis from I-SPY2 trial (NCT01042379) suggests that 
MammaPrint high 2 and BluePrint basal signatures can identify 
HR+, HER2– BC subsets more likely to respond to neoadjuvant 
therapy, and moreover, that immune signatures can aid 
identification of patients who are more likely to respond to 
neoadjuvant pembrolizumab therapy



Management of HR+, HER2– Early BC Is Shifting to an 
Individualized Approach (1/2)

Adjuvant ET is tailored on the basis of risk

> (Neo)adjuvant therapy for HR+, HER2– disease is shifting toward a risk-tailored and individualized approach that minimizes the use of 
chemotherapy. That said, questions remain regarding selection of optimal patients for whom chemotherapy can be avoided to not only 
reduce the risk of toxicity, but to also increase QOL, particularly by preventing the irreversible loss of ovarian function due to the use of 
chemotherapy

− Results from the RxPONDER trial (NCT01272037) in premenopausal women with HR+, HER– BC that has spread to as many as 3 
lymph nodes and who have a 21-gene recurrence score of 25 or lower may be related (at least partially) to chemotherapy-induced 
ovarian function suppression. Thus, it remains unclear whether optimized ovarian function suppression (plus ET) can replace adjuvant 
chemotherapy in selected premenopausal women without compromising clinical outcomes

> At this time, the decision to give adjuvant chemotherapy is typically done on an individual-patient level, but approaches vary among 
countries due to differences in approval, reimbursement, and accessibility to genomic assays such as Oncotype DX or MammaPrint

− Outside of clinical trials, experts will in general restrict the use of neoadjuvant chemotherapy to a small group of high-risk 
premenopausal women (high tumor burden, node positive, and high Ki67 expression) whom they will also take to adjuvant 
chemotherapy

Dr Jhaveri:
I would agree with the comments that have been made so for in 
terms of high-risk premenopausal women [receiving neoadjuvant 
chemotherapy]. Basically, you know you’re going to give them 
adjuvant chemotherapy. You know that this patient would benefit 
in addition to [ovarian function suppression] or in addition to 
endocrine therapy, there is a role for neoadjuvant chemotherapy.

“

“

Dr Harbeck:
I think RxPONDER didn’t do young women a favor at 
all, because they now all get chemotherapy and you 
don’t even do an Oncotype, so I think this endocrine 
response assessment [from WSG-ADAPT] is quite 
helpful, and I hope that more centers pick that up now.

“ “



Management of HR+, HER2– Early BC Is Shifting to an 
Individualized Approach (2/2)

Adjuvant ET is tailored on the basis of risk – cont. 

> Experts agreed that early on-treatment biopsies and serial Ki67 assessment in response to neoadjuvant ET according to the protocol from the WSG-
ADAPT HR+, HER2– trial (NCT01779206) offer valuable information about prognosis and treatment response to adjuvant ET

− While Ki67 testing is increasingly being used among the faculty panel, it is not widely adopted in the community, which, for several experts, is 
quite surprising, as it offers a validated, easy, and cost-effective way to predict responsiveness to adjuvant ET

> There is agreement that all patients with high-risk disease should be given extended ET. However, there is still uncertainty about the optimal duration 
of such strategies, and experts usually base their treatment decision on individual patient characteristics including drug tolerability, compliance, bone 
safety, and recurrence risk

> At this time, experts consider adjuvant abemaciclib primarily for stage III or other high-risk patients who meet the entry criteria of the monarchE trial 
(NCT03155997), but would like to broaden its use to other high-risk patients

− Optimal toxicity management of patients on adjuvant abemaciclib is very important in order to maintain adherence
> The broader uptake of adjuvant olaparib for patients with BRCA1/2 mutations on the basis of the OlympiA trial (NCT02032823) is hindered by the 

suboptimal adoption of BRCA testing in the early BC setting; more educational efforts are needed
> No data are available on the potential benefit and toxicities with sequential or concurrent therapy of adjuvant olaparib and abemaciclib, so experts, 

although intrigued, are still reluctant using such strategies and want to see further data

Dr Gradishar:
For the AI use beyond 7 or 8 years it would have to be the extreme patient 
with a very high nodal burden, and who was still tolerating therapy very 
well, and I think another key consideration . . . a lot of these women – we 
think we know, but all the data from the compliance adherence research 
environment would suggest 20–30% of patients aren’t doing what we say 
they’re doing. Again, unless it was the extreme, I try to discontinue therapy 
around 7, 8 years.

“

“

Dr Harbeck:
We use olaparib in the HR+, and obviously what we 
still need to establish that people think about testing 
those patients, and I don’t think that everybody who 
could be eligible is being tested, and we’re trying to 
improve that process now by education.

“ “



Therapeutic Horizons in HR+, 
HER2– mBC



Therapeutic Horizons in HR+, HER2– mBC (1/3)
Presented by Komal Jhaveri, MD, FACP

Evolving treatment landscape

> Although HR+ patients initially benefited from 
ET, including fulvestrant and AI, resistance 
often develops; combination targeted 
therapies may overcome this

> The recognition of targetable tumor-associated 
antigens has led to the approval of agents 
targeting PI3K/ATK/mTOR pathway 
(everolimus) and 3 CDK4/6i (palbociclib, 
ribociclib, abemaciclib)

> Furthermore, the identification of tumor-
associated antigens can be targeted by novel 
ADCs such as sacituzumab govitecan, a 
TROP-2–directed antibody with a 
topoisomerase inhibitor conjugate

> In addition, there are agents for certain 
biomarker-rich groups, such as PARP 
inhibitors for germline mutations of BRCA1/2 
and PALB2, and NTRK inhibitors for NTRK
fusion-positive patients



Therapeutic Horizons in HR+, HER2– mBC (2/3)
Presented by Komal Jhaveri, MD, FACP

CDK4/6 inhibitors

> MONALEESA-2 (NCT01958021) reported that ribociclib with letrozole led to an OS of 64 months, with a statistically significant hazard ratio of 0.76
− The subgroup analysis found that the OS benefit was observed in luminal A, luminal B, and HER2-enriched subtypes and not basal-like 

disease
> PALOMA-2 (NCT01740427) and PALOMA-3 (NCT01942135) studies did not show a statistically significant OS benefit with palbociclib in the 

metastatic setting
− There may have been no benefit observed in the PALOMA trials due to high rate of crossover on study, trials underpowered for the

survival endpoint, and imbalanced follow-up between arms, although PFS was identical to other agents and real-world evidence 
suggests an OS benefit (Rugo H, et al. ESMO BC 2022. Poster 169p)

− Interestingly, combined analysis for PALOMA-1 and PALOMA-2 showed an OS benefit in those patients with the DFI >12 months
> MONARCH 3 (NCT02246621) also reported no statistically significant OS benefit but with a hazard ratio of 0.754 associated with first-line 

abemaciclib; the data appear to be maturing very favorably and the final analysis is eagerly awaited
> It must be noted that the 3 CDK4/6i differ in how they inhibit CDK4/6. In comparison with palbociclib and ribociclib, abemaciclib has a broader 

pharmacokinetic profile with affinity for cyclin B-CDK1, cyclin A/E-CDK2, and cyclin T-CDK9; these mechanistic differences may explain 
clinical data differences

− The HARMONIA trial (NCT05207709) is a head-to-head comparison in the first-line setting for ribociclib and palbociclib; however, this 
will be in HER2-enriched mBC only

> A consistent OS benefit has been shown with ribociclib across MONALEESA trials, and a favorable trend with abemaciclib until more mature 
data are available, so toxicity differences may play an important role in treatment selection

> The upcoming SONIA study (NCT03425838) will assess whether the sequence of an AI plus CDK4/6i in first line followed by fulvestrant in 
second line is superior to the sequence of an AI in first line followed by fulvestrant plus CDK4/6i in second line



Therapeutic Horizons in HR+, HER2– mBC (3/3)
Presented by Komal Jhaveri, MD, FACP

CDK4/6 inhibition beyond progression

> It remains unclear whether both ET and CDK4/6i need to be switched in ET-resistant patients (eg, those with an ESR1 mutation) 
> Several trials are ongoing to answer this question, including PACE RCT (NCT03147287), EMBER-3 (NCT04975308), and postMONARCH 

(NCT05169567)
> Additionally, it will be important to gain a better understanding of genomic predictors of endocrine resistance/benefit

Oral SERDs

> A significant PFS benefit was reported in the ESR1-mutated population of the EMERALD trial (NCT03778931) with elacestrant; a benefit 
trend was observed in acelERA BC (NCT04576455) with elacestrant

> Although a benefit trend was observed in acelERA BC (NCT04576455) with giredestrant and AMEERA-3 (NCT04059484) with 
amcenestrant, both trials were negative

− There were differences in the patient populations with respect to prior fulvestrant, prior chemotherapy, prior CDK4/6 inhibition, and 
ESR1 mutation type; thus, identifying the optimal patient population that might benefit from single-agent ET is key when designing 
trials exploring novel oral SERDS

> The MAINTAIN trial (NCT02632045) illustrated a lower benefit for ribociclib in the ESR1-mutant population; however, along with a low 
sample size, there were other co-occurring mutations in this population, including cyclin D1 and FGFR1 amplifications, so no definitive 
conclusions can be made



CDK4/6 Inhibition Remains SOC in First-Line HR+, HER2– mBC 

First line: Selecting between available CDK4/6i

> ET plus CDK4/6 inhibition remains first-line SOC for the 
vast majority of patients

− More data are needed to understand how to best 
treat patients whose disease progressed on 
adjuvant abemaciclib; TFI and genomic status 
will be key

> The ideal CDK4/6i remains unclear, as no head-to-
head comparison is available. That said, ribociclib is 
currently the only CDK4/6i with proven OS benefit in 
the first-line setting. Data with first-line abemaciclib look 
potentially promising for a statistically significant OS in 
final analysis. No significant OS benefit was shown with 
first-line palbociclib

> Given the available OS data, experts reported they are 
moving away from palbociclib to ribociclib as their 
preferred CDK4/6i; particularly in premenopausal 
women, ribociclib is strongly preferred due to the 
outcomes from the MONALEESA-7 trial 
(NCT02278120). That said, palbociclib is generally 
viewed as the CDK4/6i with the most tolerable and 
manageable toxicity profile and therefore still favored 
when toxicity is a concern (eg, older women or those 
with more-indolent disease)

Second line: Treatment post-CDK4/6i progression is evolving

> Current second-line options are typically fulvestrant-based
− Alpelisib plus fulvestrant (if available) is usually preferred for patients who 

carry a PIK3CA mutation, while exemestane plus everolimus is usually 
favored over fulvestrant for PI3K wild-type patients. Single-agent fulvestrant 
might be considered for select patients

− Novel PI3Ki to expand the armamentarium in this setting would be welcomed
> Continuation of CDK4/6 inhibition beyond progression on CDK4/6 therapy is 

considered a reasonable strategy for some patients. However, there are limited 
prospective data (to date) that support such a strategy

− If another CDK4/6i is given after ribociclib or palbociclib, experts usually 
switch to abemaciclib, due to its different pharmacokinetic profile

− Several ongoing trials are assessing this important question (eg, MAINTAIN, 
NCT02632045; PALIMIRA, NCT03809988)

> Elacestrant, an oral SERD, may soon become another approved option in the post-
CDK4/6i setting, on the basis of results from the EMERALD trial (NCT03778931)

Dr Rugo:
I do think we are all moving towards preferring ribo in the first-line setting, and 
then abema in the adjuvant setting. And I have also been giving abema after 
palbo or ribo, because it’s the most different, you know, in progression. But 
those are generally patients who were never exposed to abema before.

“ “



Exciting Updates from TROPiCS-02

Third line: Beyond ET, novel ADCs might replace single-agent chemotherapy

> Experts are excited about the OS results from the TROPiCS-02 trial (NCT03901339) and believe they will lead to a label extension of 
sacituzumab govitecan in patients with HR+ BC*

− The median 3.2-month improvement in survival is viewed as impressive for this population of previously treated patients, who traditionally 
have only very limited treatment options

> To optimally integrate sacituzumab govitecan into future treatment algorithms, experts noted that further research will be needed
− Data are needed on the efficacy of sacituzumab govitecan in patients who have previously received T-DXd for HER2-low tumors; these 

data could be collected in the real-world setting
− There is also a need for the identification of prognostic and resistance biomarkers for sacituzumab govitecan, to optimize treatment 

decisions
− Lastly, some experts noted they would like to see sacituzumab govitecan investigated in earlier lines for HR+ disease, where even better 

outcomes are expected with this drug
> On the basis of current data, experts would use sacituzumab govitecan only in the same patient population as TROPiCS-02 (patients with HR+, 

HER2– mBC for whom at least 2 prior chemotherapy regimens have failed)
− While it is tempting to use this drug after progression on T-DXd, experts reiterated that currently there are no data supporting this approach

*Sacituzumab govitecan is currently FDA approved for the treatment of adult patients with mTNBC who have received at least 2 prior therapies for metastatic disease. 
It is not yet approved in Europe.

Dr O’Shaughnessy:
We’ve been used to using sequential single-agent chemo 
therapies once patients are not going to benefit from 
endocrine therapy any longer. Now we’ve got these 2 
ADCs. We’ve got to figure out where to use them. 

“ “ Dr Harbeck:
Initially, I thought that they developed it [sacituzumab govitecan] in 
the wrong setting, that they should have been much more daring, 
going to an earlier line of therapy, where you can really make an 
impact with the smart delivery system for chemotherapy. Now with 
the OS data, I think there is proof that this is a relevant agent.

“ “



Oral SERDs: A More Prominent Role in the Adjuvant Than 
Metastatic Setting for HR+, HER2– BC?

The future of oral SERDS

> Experts like oral SERDs, as they could provide advantages over the SERD fulvestrant with regard to bioavailability, administration 
convenience (oral vs intramuscular injection), and because of their activity in ESR1-mutated disease

− Given their similar mechanisms, experts anticipate a class effect among the oral SERDs, but noted that their tolerability profile could 
potentially differentiate them when more data become available from prospective trials

> The enthusiasm for these agents in the metastatic setting, however, was muted, as thus far, they have not produced many compelling data 
despite encouraging results from early-phase studies. That said, optimal patient selection will be key for the success of such trials; the most 
likely role for these agents will be in ESR1-mutated disease

> A bigger impact of oral SERDs is anticipated in the early disease setting, where the balance between treatment options and effect on QOL 
are more crucial, as women must stay on therapy for many years

− A PADA-1–like approach (switching from AI to fulvestrant upon early identification of an ESR1 mutation in plasma [NCT03079011]) 
could be an interesting path to investigate with oral SERDs

> Many experts would support the approval and broader use of these agents even if they prove nonsuperior to their injection counterparts
> PRO data form clinical trials with oral SERDs will be extremely important, especially in the early-stage settings
> Lastly, experts added that cost will play an important and potentially limiting factor for the future use of and access to oral SERDs

Dr Gradishar:
[Oral SERDs are] maybe preferred in ESR1 mutants, but 
there’s other data yet to come. There are subclasses that 
we have to see the data on. I am also interested in 
[PADA-1–like] strategies to see if switching to an oral 
SERDs is the way to go.

“ “ Dr Cortez:
Lower-grade AEs is what we’ve seen [with oral SERDs]. So
we’ve reassured ourselves at least right now that hopefully, that 
will not be a trouble even in the early-stage chronic setting. But 
what we really want to look forward to for toxicity is PROs. We 
don’t have that even from the EMERALD trial.

“ “

*Sacituzumab govitecan is currently FDA approved for the treatment of adult patients with mTNBC who have received at least 2 prior therapies for metastatic disease. 
It is not yet approved in Europe.
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Maximizing Potential Targeting of HER2 in HER2-Low mBC (1/2)
Presented by William Gradishar, MD

HER2-low BC requires further molecular and disease characterization

> In BC, it is unclear whether HER2-low populations have different 
survival outcomes than HER2-zero populations

> Historically, HER2-zero (IHC 0) and HER2-low mBC (IHC score 1+ 
or 2+) have often been treated identically, and it was therefore not 
clinically relevant to distinguish these 2 groups. However, with the 
arrival of new drugs such as T-DXd, this paradigm is shifting

− Including all patients with an IHC score of 1+ or 2, the 
percentage of patients deriving benefit from novel anti-HER2 
agents could reach 60%–70%

− The clinical definition of HER2 low is intrinsically dependent 
on the testing technique, with the current standard being 
IHC/ISH

− HER2-low expression seems to be a dynamic process 
during the evolution of the disease, with overall discordance 
rates between primary vs metastatic assessment of ~41%; in 
most cases, HER2-zero primary tumors convert to HER2-
low status at metastasis



Maximizing Potential Targeting of HER2 in HER2-Low mBC (2/2)
Presented by William Gradishar, MD

ADCs for the treatment of HER2-low disease

> A phase Ib trial (NCT02564900) showed that T-DXd had promising preliminary antitumor activity in approximately one-third of patients with 
HER2-low BC. This was observed similarly across subgroups, including the heavily pretreated population

> The DAISY trial (NCT04132960) reported a similar response in heavily pretreated patients; that a 30% response rate was also detected in 
HER2-zero (IHC 0) patients supports the view that low levels of HER2 expression might be missed with current IHC methodology, and 
underscores the need to develop more-sensitive methods to appropriately detect HER2 expression

> The phase III DESTINY-Breast04 trial (NCT03734029) observed significantly longer PFS and OS with T-DXd than with the physician’s
choice of chemotherapy among previously treated patients with HER2-low unresectable or metastatic BC; this was regardless of HR status 

− Similar to other, newer DESTINY trials, the incidence of high-grade ILD was low due to new AE guidance
> The DESTINY-Breast06 trial (NCT04494425), which is currently recruiting, aims to assess T-DXd in patients with HER2-low disease (IHC >0 

or <1+) and ≥2 lines prior therapy
> Recent updates from the TROPiCS-02 trial (NCT03901339) demonstrated statistically and clinically meaningful improvement in OS, ORR, 

and QOL with sacituzumab govitecan compared with physician’s choice of chemotherapy in patients with HR+, HER2– mBC who 
progressed on endocrine-based therapies and 2–4 prior chemotherapies

− Patients who received sacituzumab govitecan survived a median of 3.2 months longer than those who received comparator 
chemotherapies

− The analysis also examined PFS in the ITT population by HER2 IHC status, and outcomes showed that sacituzumab govitecan 
improved median PFS vs treatment of physician’s choice in both HER2-low (IHC 1+ and IHC 2+) and HER2-zero (IHC 0) groups



The Concept of HER2 Status Is Evolving

Improving HER2 testing reproducibility in HER2-low BC

> There is agreement that HER2-low should not be viewed as a distinct entity, but part of a 
(potentially dynamic) spectrum of HER2 expression. It will be essential to gain better 
understanding of the underlying biology of this spectrum to develop more-effective therapies in 
this setting

> Current diagnostic tests have been optimized for high levels of HER2 expression and therefore do 
not efficiently differentiate between patients with low HER2 expression (IHC 0, 1+, or 2+)

− RT-PCR–based studies demonstrate similar HER2 mRNA transcript levels in HER2-zero 
(IHC 0) and HER2-low (IHC 1+ and 2+) tumors, suggesting that patients with IHC 0 might 
still express some HER2. This may explain the responses in the IHC 0 cohort in the DAISY 
trial (NCT04132960)

> Therefore, more-sensitive and standardized assays to detect and define HER2 status are urgently 
needed to maximize the benefits of current and novel HER2-targeting ADCs such as T-DXd

− Local availability at reasonable costs will thus be important to ensure wide applicability of 
these assays outside of the academic setting. The easiest way to achieve this will be 
through the development of more-sensitive HER2 antibodies for IHC

− Other interesting, but more complicated and expensive methods, include the AQUATM

method, which was developed by the Rimm laboratory (Moutafi M, et al. Lab Invest. 2022; 
102:1101-1108)

> In the wake of the results from DESTINY-Breast04 (NCT03734029), experts believe that all 
patients with an archival HER2-zero report should be rebiopsied and retested (if metastatic) for 
HER2 expression

− Further education and training of pathologists is required to ensure that low levels of HER2 
expressions are not disregarded, moving forward

Dr Harbeck:
We went to our pathologists after the 
DESTINY-Breast04 results and told 
them that they should train their 
younger pathologists that we now need 
to look at the complete spectrum and 
not just disregard, I mean, who cared 
who was 1+ or 0? Probably, a lot of 
them didn’t really pay attention to that 
because that wasn’t clinically useful. So
I think there’s a lot of work to be done.

“

“
Dr Pegram:
I think there are differences within the 
modern definition of IHC 0. I think there 
are some patients in there who very 
definitely have detectable levels of 
HER2 protein who are most likely to 
benefit from T-DXd. And there are 
some patients in that group who 
probably don’t benefit from T-DXd, due 
to true zero levels of HER2 expression.

“

“



ADCs Are the Future in HER2+ and HER2-Low BC

ADCs: Shaping the future management of BC

> Development of ADCs has been one of the most successful advances in BC over the last decade, and experts are very excited about their 
future, as they believe the opportunities with this class of agents are enormous 

− Further developments include the improvement of ADC design and delivery and the investigation of combinations of ADC plus ADC or
ADC plus other agents (eg, immune checkpoint inhibitors) in different treatment settings

• Datopotamab deruxtecan and enfortumab vedotin are considered promising novel ADCs with intriguing data 
• Early results from the phase I/II BEGONIA trial (NCT03742102) indicate a potential role for datopotamab deruxtecan plus 

durvalumab in the first-line treatment of patients with TNBC
− Research should also focus on the identification of novel biomarkers to improve patient identification and selection
− Lastly, experts stressed that more data are needed to better understand how to optimally sequence currently available ADC options

Dr Guarneri:
The competition is really hard among these new agents. I 
think that the hormone-receptor positive disease is the 
more challenging scenario, because we are now 
convinced about the sequencing of endocrine treatment 
and the efficacy of chemo in advanced line. [. . .] The 
consideration on side effects will be very important.

“ “

Dr Pegram:
We certainly need more ADCs in our tool chest with different 
payloads. I think we need all the payloads that are known to be 
active in breast cancer, alkylating agents, taxanes, etc. [. . .] I 
don’t think the target matters as much, as long as it’s virtually 
ubiquitous, like TROP-2.

“ “



Advances in Early and 
Metastatic TNBC



Advances in Early and Metastatic TNBC (1/3)
Presented by Javier Cortés, MD, PhD

Metastatic TNBC: Role of immunotherapy

> Phase III trials, IMpassion130 (NCT02425891) and IMpassion131 
(NCT03125902), and KEYNOTE-355 (NCT02819518), all explored 
chemotherapy plus PD-1/PDL-1 inhibitors in the frontline setting

− IMpassion130 (atezolizumab plus nab-paclitaxel) found no OS 
benefit in the ITT population, but a clinically meaningful OS 
benefit was observed in PD-L1+ patients (7.5-month mOS 
improvement). In contrast, IMpassion131 (atezolizumab plus 
paclitaxel) was negative for the primary endpoint in the overall 
but also in the PD-L1+ population. Atezolizumab, although still 
approved in Europe, has been withdrawn in the US

− KEYNOTE-355 reported improved OS with pembrolizumab plus 
nab-paclitaxel in patients with mTNBC and a CPS ≥10. This 
combination is now approved in the US and Europe

> The phase II SYNERGY trial (NCT03616886) of first-line chemo-
immunotherapy with durvalumab, paclitaxel, and carboplatin ± anti-
CD73 antibody oleclumab, did not increase clinical benefit rates at 
week 24

Metastatic TNBC: Role of PARP inhibition

> Two phase III trials investigated PARP inhibitor 
monotherapy in patients with mTNBC and germline BRCA1
or BRCA2 mutations

− While the OlympiAD trial (NCT02000622) found no 
statistically significant improvement in OS with 
olaparib compared with physician’s choice 
(capecitabine, vinorelbine, or eribulin), there was the 
possibility of meaningful OS benefit among patients 
who had not received chemotherapy for metastatic 
disease

− The EMBRACA trial (talazoparib; NCT01945775) did 
not significantly improve OS

> Interim analysis of the ongoing BROCADE3 trial 
(NCT02163694) has shown that the addition of veliparib in 
combination with carboplatin and paclitaxel improved PFS 
in patients with advance HER2–, germline BRCA1/2-
mutated BC 
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Metastatic TNBC: Small molecules and ADCs

> The START trial (NCT03383679) compared the AR 
inhibitor darolutamide with capecitabine in patients with 
advanced AR+ TNBC. Despite not reaching the 
prespecified clinical benefit rate, darolutamide showed 
significant activity in a subgroup of patients

− Although patients were AR+, the study did not 
explore any tumor biology and as such may not 
have found the optimal patient population for AR 
inhibitors

> In light of results from the ASCENT trial 
(NCT02574455), sacituzumab govitecan is now 
considered the SOC in the third line or beyond

> Datopotamab deruxtecan is a novel ADC currently being 
investigated in several cancers including TNBC (phase I 
TROPION-PanTumor01; NCT03401385)

> The exploratory analysis of DESTINY-Breast04 
(NCT03734029) includes patients with TNBC and low 
HER2 expression; the data are promising but need 
further evaluation in a dedicated trial, due to small 
sample size (only 58 patients were included with 40 
receiving T-DXd)

Metastatic TNBC: Current treatment algorithm
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Early TNBC

> The role of platinum compounds now is quite well defined in early TNBC
− The BrighTNess study (NCT02032277) observed improved pCR and EFS in the neoadjuvant setting with the addition of carboplatin to 

taxane-base therapy
> Data presented at ESMO 2022 (abstract 141MO) by Echavarria Diaz-Guardamino and colleagues showed that the TNBCtype-4 classifier 

significantly predicts pCR rates to neoadjuvant chemotherapy in patients with operable TNBC
> There is potential for immunotherapy in early TNBC

− Addition of pembrolizumab to neoadjuvant chemotherapy followed by adjuvant pembrolizumab after surgery resulted in significantly
higher pCR in the KEYNOTE-522 trial (NCT03036488). At the 3-year follow-up, a statistically significant EFS benefit was observed in 
patients who achieved pCR but also in those who did not. Continuation of pembrolizumab maintenance after surgery therefore remains 
to be explored

− In the GeparNUEVO trial (NCT02685059), durvalumab added to neoadjuvant chemotherapy significantly improved long-term 
outcomes in patients with early TNBC. However, the improvement in EFS was also observed in patients who did not receive 
durvalumab, which again raises the question of whether adjuvant therapy with checkpoint inhibition is needed 

− The phase II BELLINI trial (NCT03815890) demonstrated that TNBC patients with TILs showed increased immune activation, with 
~60% response rate after 4 weeks of immune checkpoint blockade; results will need to be verified with higher patient numbers



Emerging Strategies in (Neo)Adjuvant TNBC

KEYNOTE-522 has been practice changing

> Experts opined that all patients with early-stage TNBC should ideally be tested for PD-L1 expression, the presence of BRCA1/2 and PALB2 mutations, 
and potentially HER2 status, but acknowledged that in some countries this might be challenging due to access barriers

> Despite rapid adoption of the KEYNOTE-522 regimen (NCT03036488) in (neo)adjuvant treatment for patients with higher-risk TNBC, optimal use of 
this regimen remains a relevant question that requires further study

− Experts will follow the eligibility criteria of KEYNOTE-522 when using this regimen in their patients, and are reluctant to give it to patients with 
stage I disease for whom they usually prefer standard neoadjuvant chemotherapy

− It will be important to better identify patients who can be spared the addition of pembrolizumab to avoid the risk of long-term toxicity associated 
with this agent

− Further clarification is needed whether treatment for patients who achieved pCR can be de-escalated to exclude continued checkpoint inhibition; 
on the basis of current data, experts agreed that adjuvant pembrolizumab should be continued until other evidence becomes available

− The optimal treatment for patients who after the KEYNOTE-522 regimen still have residual disease remains unclear; many experts will give 
capecitabine in these cases

> Adjuvant olaparib will be considered for patients with BRCA1/2-mutated BC who meet the OlympiA (NCT02032823) inclusion criteria
> There are currently no data to support the use of pembrolizumab in combination with either capecitabine or olaparib

Dr Gradishar:
I think it [pembrolizumab] was adopted in the preoperative 
pretty significantly in the US. [. . .] I would be a little bit hesitant 
to broadening the size of tumors significantly, where we’re using 
preoperative IO therapy, keeping in mind the toxicity profile. 
There is a very clear risk of toxicity and occasionally, it’s lifelong 
toxicity that these patients may have to endure.

“ “

Dr Harbeck:
I think it [KEYNOTE-522] was a milestone. [. . .] Now, we 
have to go into the second generation of trials trying to refine 
who needs it, who doesn’t. Maybe look at early response and 
then go from there. I mean, we follow the inclusion criteria. I 
will agree that we don’t give it to patients with smaller 
tumors, node negative, because there is just no data there.

“ “
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Treatment algorithm mTNBC

> Biomarker testing for PD-L1 and germline BRCA mutation is standard for all patients with mTNBC
> For PD-L1+ patients, immunotherapy plus chemotherapy remains the standard first-line regimen. In countries where atezolizumab plus 

chemotherapy is still available, experts will use this combination to a similar extent as pembrolizumab plus chemotherapy
> For PD-L1– patients, choice of first-line therapy typically depends on germline BRCA status

− Standard chemotherapy (in some countries in combination with bevacizumab, if approved) continues to be SOC for germline BRCA 
wild-type patients, while PARPi are favored in patients harboring a germline BRCA mutation

• PARP inhibition is also considered in patients with somatic BRCA1/2 mutations or germline PALB2 mutation
> For TNBC patients with borderline (1%–10%) HR expression, some experts might consider giving ET instead of standard TNBC therapy
> After progression, sacituzumab govitecan (if available) is considered the optimal treatment choice for most patients, but PARP inhibition 

might also be considered for patients who harbor germline BRCA mutation and have previously not received a PARPi
> T-DXd is currently not recommended for mTNBC patients with HER2-low disease. Although DESTINY-Breast04 showed promising results in 

this patient population, experts strongly believe that on the basis of this small subgroup analysis, T-DXd should not (yet) be approved in this 
setting; more data from dedicated clinical trials are needed

− That said, it was mentioned that some community physicians in the US have started using off-label T-DXd* for their HER2-low mTNBC 
patients (often before sacituzumab govitecan), even against current evidence

> A high unmet need for effective treatments remains in later lines

*T-DXd is currently FDA approved only for patients with unresectable or metastatic HER2+ BC who have received 2 or more prior anti–HER2-based regimens 
in the metastatic setting.

Dr Cortez:
What to do in the first-line setting if a patient receives immunotherapy in early breast cancer? I don’t know why no company at all 
decided to explore the role of immune checkpoint inhibitors in persons who received immune checkpoint inhibitors in the past.“ “



Abbreviations



> +, positive
> –, negative
> ADC, antibody-drug conjugate
> AE, adverse event
> AI, aromatase inhibitor
> Akt, protein kinase B
> AR, androgen receptor
> ASCO, American Society of Clinical Oncology
> BC, breast cancer
> CDK4/6, cyclin-dependent kinase 4/6
> CPS, Combined Positive Score
> CT, computed tomography
> ctDNA, circulating tumor DNA
> DFI, disease-free interval
> EFS, event-free survival
> ER, estrogen receptor
> ESMO, European Society for Medical Oncology
> ET, endocrine therapy
> FDA, US Food and Drug Administration
> HER2, human epidermal growth factor receptor 2
> HR, hormone receptor
> i, inhibitor
> IDFS, invasive disease-free survival
> IHC, immunohistochemistry
> ILD, interstitial lung disease
> ISH, in situ hybridization
> ITT, intention-to-treat
> m, metastatic

> mBC, metastatic breast cancer
> MOA, mechanism of action
> mTNBC, metastatic triple-negative breast cancer
> mTOR, mechanistic target of rapamycin
> NGS, next-generation sequencing
> NTRK, neurotrophic tyrosine receptor kinase
> ORR, objective response rate
> OS, overall survival
> PARP, poly(ADP-ribose) polymerase
> pCR, pathologic complete response
> PCR, polymerase chain reaction
> PD-1, programmed cell death protein 1
> PD-L1, programmed cell death protein 1 ligand 1
> PFS, progression-free survival
> PI3K, phosphoinositide 3-kinase
> PR, progesterone receptor
> PRO, patient-reported outcome
> QOL, quality of life
> RNAseq, RNA sequencing
> RT-PCR, reverse transcription polymerase chain reaction
> SERD, selective estrogen receptor downregulator
> SOC, standard of care
> T-DM1, trastuzumab emtansine
> T-DXd, trastuzumab deruxtecan
> TFI, treatment-free interval
> TIL, tumor-infiltrating lymphocyte
> TKI, tyrosine kinase inhibitor
> TNBC, triple-negative breast cancer
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