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Meeting Snapshot

DATE: 
May 19 and 20, 2023

PANEL: Key experts in 
breast cancer
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Panel Consisting of 7 US Breast Cancer Experts
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Meeting Agenda: Day 1 (1/2)
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Time (CST) Topic Speaker/Moderator
2.00 PM – 2.10 PM
(10 min) Welcome and Introductions Joyce O’Shaughnessy, MD

2.10 PM – 2.25 PM
(15 min)

Current and Emerging Biomarkers and Testing Methodologies in 
Breast Cancer William Sikov, MD

2.25 PM – 2.50 PM
(25 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

2.50 PM – 2.55 PM
(5 min) Summary and 3 Key Takeaways

2.55 PM – 3.10 PM
(15 min) The Changing Landscape of HER2+ Early Breast Cancer Joyce O’Shaughnessy, MD

3.10 PM – 3.35 PM
(25 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

3.35 PM – 3.40 PM
(5 min) Summary and 3 Key Takeaways

3.40 PM – 3.55 PM
(15 min) BREAK

3.55 PM – 4.10 PM
(15 min) Maximizing Potential Targeting of HER2 in HER2+ mBC Kelly McCann, MD, PhD



Meeting Agenda: Day 1 (2/2)
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Time (CST) Topic Speaker/Moderator
4.10 PM – 4.35 PM
(25 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

4.35 PM – 4.40 PM
(5 min) Summary and 3 Key Takeaways

4.40 PM – 4.55 PM
(15 min) Clinical Implications of HER2-Low Breast Cancer Banu Arun, MD

4.55 PM – 5.15 PM
(20 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

5.15 PM – 5.20 PM
(5 min) Summary and 3 Key Takeaways

5.20 PM – 5.35 PM
(15 min)

Standard and Emerging Strategies for High-Risk, Early-Stage, 
Triple-Negative Breast Cancer Joyce O’Shaughnessy, MD

5.35 PM – 5.55 PM
(20 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

5.55 PM – 6.00 PM
(5 min) Summary and 3 Key Takeaways

6.00 PM Wrap-up and Overview of Day 2 Activities Joyce O’Shaughnessy, MD



Meeting Agenda: Day 2 (1/2)

7

Time (CST) Topic Speaker/Moderator
8.00 AM – 8.05 AM
(5 min) Introduction and Review Agenda for Day 2 Joyce O’Shaughnessy, MD

8.05 AM – 8.20 AM
(15 min) 

Current and Investigational Approaches in Metastatic Triple-
Negative Breast Cancer William Sikov, MD

8.20 AM – 8.50 AM
(30 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

8.50 AM – 8.55 AM
(5 min) Summary and 3 Key Takeaways

8.55 AM – 9.05 AM
(10 min) Therapeutic Horizons in HR+ Early Breast Cancer Peter A. Kaufman, MD

9.05 AM – 9.25 AM
(20 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

9.25 AM – 9.30 AM
(5 min) Summary and 3 Key Takeaways

9.30 AM – 9.45 AM
(15 min) Break



Meeting Agenda: Day 2 (2/2)
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Time (CST) Topic Speaker/Moderator
9.45 AM – 10.00 AM
(15 min) Therapeutic Horizons in HR+ Advanced Breast Cancer Hope S. Rugo, MD

10.00 AM – 10.40 AM
(40 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

10.40 AM – 10.45 AM
(5 min) Summary and 3 Key Takeaways

10.45 AM – 10.55 AM
(10 min) Old and New Targets in Breast Cancer Peter A. Kaufman, MD

10.55 AM – 11.20 AM
(25 min) Key Questions and Topics for Discussion Joyce O’Shaughnessy, MD

11.20 AM – 11.25 AM
(5 min) Summary and 3 Key Takeaways

11.25 AM – 11.55 AM
(30 min) General Discussion: Future Directions in Breast Cancer Treatment Joyce O’Shaughnessy, MD

11.55 AM – 12.00 PM
(5 min) Conclusions and Wrap-up Joyce O’Shaughnessy, MD



Current and Emerging 
Biomarkers and Testing 
Methodologies in Breast Cancer



Current and Emerging Biomarkers and Testing Methodologies in 
Breast Cancer (1/2)
Presented by William Sikov, MD

CURRENT STANDARD BIOMARKERS PROGNOSTIC AND PREDICTIVE GENOMIC ASSAYS

> ER and PgR (IHC)
– Now routinely reassessed on metastatic biopsies if early-

stage disease recurs; ~20%–30% of ER+ tumors convert 
to ER–

> HER2 (IHC with reflex to ISH if IHC 2+)
– With the advent of therapies for HER2-low mBC (IHC 1+ or 

IHC 2+ and ISH–), IHC testing at diagnosis is now 
considered vital

• However, some institutions skip IHC and go directly 
to ISH; in these cases, retesting a fresh biopsy of a 
metastatic site is necessary if disease recurs

• Patients with a HER2 IHC 0 primary tumor should 
also be retested if they relapse (20%–30% may have 
HER2-low metastases)

> Ki67
– Typically tested at diagnosis to assess proliferation, but 

reproducibility and heterogeneity present challenges
– Role of Ki67 is unclear in light of expanded FDA guidance 

for selecting patients for adjuvant abemaciclib, eliminating 
requirement for Ki67 scoring 

> Oncotype DX 
– Typically performed on T1–3 N0–3+ ER+, HER2– breast 

cancers to determine potential benefit from (neo)adjuvant 
chemotherapy

– Utility in premenopausal patients is unclear; TAILORx and 
RxPONDER results are not definitive in this patient subset

– Utility in small T1a/b N0 breast cancers is also uncertain
> Breast Cancer Index 

– The only assay to date designed to predict risk of late 
relapse and potential benefit from extended adjuvant 
endocrine therapy in ER+ breast cancers

– Typically only used when clinical characteristics are 
ambiguous with regard to risk

> Other commercial assays include MammaPrint, PAM50 ROR, 
EndoPredict, Genomic Grade Index, IHC4, and CTS5

– All provide prognostic information, but whether they predict 
benefit from therapy is less clear



Current and Emerging Biomarkers and Testing Methodologies in 
Breast Cancer (2/2)
Presented by William Sikov, MD

GENETIC AND GENOMIC PROFILING INVESTIGATIONAL ASSAYS

> Germline genetic testing
– Standard 9-gene panel covers almost all inherited breast 

cancer risk genes (ATM, BRCA1, BRCA2, CDH1, CHEK2, 
PALB2, PTEN, STK11, TP53)

– However, most patients receive “reflex testing” to a much 
broader panel, identifying unrelated mutations and variants 
of unknown significance (VUS)

> Comprehensive genomic profiling
– Can be performed on primary tumor, metastatic biopsy, or 

even ctDNA
– May identify targetable somatic mutations (eg, PIK3CA, 

BRCA1/2, PTEN, AKT, HER2, ESR1)
– Can be used to identify potential candidates for 

immunotherapy (MSI status, or tumor mutational burden)

> ctDNA
– The presence of ctDNA is associated with a poorer 

prognosis, and can be used to detect relapse earlier than 
conventional scans, but it is unclear whether initiating or 
altering treatment will improve clinical outcomes

– Bespoke (based on individual patient tumor mutations) vs 
“off the rack” (looking for common mutations) assays

> CTCs
– Prognostic value before and after adjuvant therapy, but 

whether treatment changes outcomes remains an open 
question

– Being supplanted by ctDNA
> Potential biomarkers for selecting patients for CDK4/6 inhibitors 

(eg, Rb loss or mutation, elevated CDK2 or cyclin E levels)
> Homologous recombination deficiency (HRD) assays to identify 

cancers more likely to respond to DNA-targeted therapies
> LIV-1 and HER3 as potential biomarkers for targeted agents in 

development



Key Insights
Current and Emerging Biomarkers and Testing 
Methodologies in Breast Cancer



Experts Discussed Current Standard Biomarkers in Breast 
Cancer
MOLECULAR BIOMARKERS
Many molecular biomarkers for breast cancer are useful but need further optimization 
> PR assessment was described as “useless”
> ER and HER2 testing on biopsies from bone metastases is unreliable
> There is inconsistency between pathologists in assignment of HER2-low IHC 

scores; more-precise methodology is needed
> PD-L1 is not a good predictor for benefit with immunotherapy in BC
> TROP-2 is not considered to be either prognostic or predictive of benefit from 

sacituzumab govitecan in mBC
Dr Sikov:
Data presented at San Antonio this year 
showed that if you had very early progression 
on first-line therapy with anything plus a 
CDK4/6 inhibitor, then no matter what you put 
patients on, these are patients with hormone-
resistant disease, and it's not just an ESR1 
[mutation], it's something more than that.

“
ESR1 MUTATION
ESR1 mutation testing is typically performed after a patient progresses on 
tamoxifen or an AI (with or without a CDK4/6i)
> One expert indicated they do not test in the case of rapid progression on an AI-

CDK4/6i combination, noting that data suggest such cancers are endocrine resistant
> Most experts test using a full NGS panel, but some will test just for ESR1 mutation 

if NGS was previously performed
– Insurance coverage can influence this decision, but several experts noted 

that patients rarely have to pay out of pocket even if their insurance denies 
the claim for NGS testing

• Most NGS providers (eg, Tempest, Foundation, Caris) are perceived to 
have good financial aid programs for patients

“



Experts Debated the Role of Ki67 Testing in Breast Cancer

Ki67 AND ADJUVANT THERAPY DECISIONS
Most of the experts still consider Ki67 testing valuable, despite the change in 
the FDA label for adjuvant abemaciclib
> Experts indicated they offer adjuvant abemaciclib to patients who would have 

qualified for monarchE, either for cohort 1 (≥4 positive nodes, or 1–3 nodes and 
either tumor size ≥5 cm or histologic grade 3), or for cohort 2 (1–3 nodes and 
central Ki67 ≥20%)

– Pending results from the NATALEE trial of adjuvant ribociclib, which allowed 
patients with node-negative stage 2 breast cancers if they had high Ki67 
scores, may also expand the need for Ki67 testing

> One expert noted that Ki67 level is also predictive of benefit from chemotherapy, 
and can identify patients who are more likely to recur earlier without aggressive 
therapy

> Non-uniformity in Ki67 testing methodologies and interpretation remains an issue 
across the US

– Some institutions such as MSK and Dana-Farber rarely perform Ki67 testing
– Some surgeons routinely order Ki67

Dr Kaufman:
If I have a patient who doesn't meet the 
[monarchE] cohort 1 diagnostic criteria, but 
would be eligible, would have met the criteria 
and been included in cohort 2, we do check 
Ki67, in that population.

“
“



Experts Discussed Testing for Germline and Somatic 
Mutations

Dr McCann:
I think we need more molecular testing in the 
curative setting, definitely. We're missing a 
bunch of cures, and the lobulars that have an 
activating mutation in ERBB2, we're missing 
the people who have KRAS mutations and 
we're treating them with endocrine therapy 
when, really, they were never going to 
respond to endocrine therapy. So I think there 
is a very big role for trying to move more 
molecular diagnostics up.

“
GERMLINE MUTATION TESTING AND NEXT-GEN SEQUENCING
Experts agreed that most patients with high-risk early-stage or metastatic 
HER2– breast cancer should undergo germline genetic testing and all mBC 
patients should have NGS 
> The timing of NGS assessment is important, but there is no consensus on optimal 

timing during the disease course
– Experts envision molecular testing being moved up earlier in the course of 

disease, to help guide and individualize (neo)adjuvant treatment
> In some centers, oncologists increasingly are ordering germline BRCA testing and 

referring positive patients to a genetic counselor, but many centers still start with a 
referral to a genetic counselor

“



Experts Considered the Potential Value of MRD Assessment 
in Breast Cancer
ctDNA TESTING FOR MINIMAL RESIDUAL DISEASE
ctDNA assessment is very promising for identifying patients who will likely 
relapse clinically
> Establishment of MRD– status is seen as a marker of good prognosis, and 

emergence of ctDNA positivity during adjuvant therapy or follow-up, or failure to 
clear ctDNA during neoadjuvant therapy, is seen as a possible early marker of 
relapse

– However, false positives and false negatives are possible, and clinicians 
need to be aware of this

> More validation studies are needed, as well as studies to determine whether 
escalated adjuvant therapy or early intervention (before recurrence is observed 
with conventional imaging) is beneficial

– Several experts expressed concern that some oncologists and surgeons tell 
patients that MRD testing in breast cancer is standard of care, when 
currently it is not

• Many patients now also request Signatera testing 
– In the future, ctDNA testing may be able to help guide decisions regarding 

adjuvant CDK4/6 inhibitor use, such as duration of therapy

Dr Sikov:
I think one of the most dangerous things for an 
oncologist is to say is, ‘Oh, I know this is bad, 
but I don't know what to do about it.’  Because 
then all kinds of not-so-great things can be 
done in the name of ‘I feel bad about this, so I 
have to treat the patient,’ but who knows?

“
“



The Changing Landscape of 
HER2+ Early Breast Cancer



ADJUVANT THERAPY FOR HER2+ BREAST CANCERS

> 10-year data from BCIRG 006, as well as from the TRAIN 
study, suggest there is no added benefit to including an 
anthracycline in the chemotherapy backbone of HER2-
targeted (neo)adjuvant regimens compared with taxane-
platinum backbones for early-stage HER2+ breast cancer, 
but anthracyclines do increase risk of cardiac toxicity and 
secondary leukemias

> Long-term follow-up of the adjuvant APHINITY trial showed a 
modest sustained iDFS benefit of 2.8% with the addition of 
pertuzumab to chemotherapy plus trastuzumab; benefit 
appears limited to the node-positive population

> Extending adjuvant therapy with neratinib was associated 
with a 4.5% absolute improvement in iDFS in HR+, HER2+ 
breast cancers in ExteNET, but no OS benefit was detected

– An exploratory analysis suggested an OS benefit in the 
highest-risk subset of patients with HR+, HER2+ 
residual disease following neoadjuvant therapy 

ExteNET: Exploratory Analysis in HR+, HER2+ 
Subset With Residual Disease 

The Changing Landscape of HER2+ Early Breast Cancer (1/3)
Presented by Joyce O’Shaughnessy, MD



DE-ESCALATED ADJUVANT APPROACHES FOR LOW-RISK HER2+ BREAST CANCERS

> De-escalated HER2-targeted adjuvant regimens have 
demonstrated high degrees of efficacy for small node-
negative HER2+ breast cancers

– Paclitaxel plus trastuzumab (TH) was associated with 
96% relapse-free survival (RFS) rate at 10 years in the 
APT trial

– T-DM1 was associated with a 5-year RFS of 98% in 
the ATEMPT trial, but with more toxicity than paclitaxel 
plus trastuzumab

– Both regimens showed very low rates of distant 
recurrences

– ATEMPT 2.0 is comparing 6 cycles of T-DM1 or 4 
cycles of TH, both followed by trastuzumab alone in 
stage I N0/N1mic HER2+ breast cancer (IHC 3+)  

– The ADEPT trial is evaluating endocrine therapy plus 
trastuzumab plus pertuzumab in stage I HR+, HER2+ 
breast cancers

> The 27-gene HER2DX genomic assay, which also integrates 
clinical pathologic features, has shown promise as a tool to 
segregate high-risk and low-risk HER2+ breast cancers

APT: 10-Year iDFS Results

The Changing Landscape of HER2+ Early Breast Cancer (2/3)
Presented by Joyce O’Shaughnessy, MD



INDIVIDUALIZING ADJUVANT THERAPY FOLLOWING PREOPERATIVE HER2-TARGETED THERAPY

> For patients with residual disease following preoperative 
therapy, adjuvant treatment with T-DM1 has become a 
standard of care on the basis of the KATHERINE trial

> The ongoing CompassHER2 trial randomizes patients with 
residual disease after neoadjuvant therapy to adjuvant 
therapy with T-DM1 ± tucatinib

– The preoperative regimen is nonstandard and contains 
only a taxane, trastuzumab, and pertuzumab; patients 
who do not achieve a pCR receive additional 
chemotherapy with an anthracycline or carboplatin 
prior to randomization

> DESTINY-Breast05 is randomizing patients with residual 
disease after standard preoperative therapy to adjuvant T-
DM1 or T-DXd 

> Patients who do achieve a pCR with neoadjuvant therapy 
typically receive trastuzumab and pertuzumab after surgery 
for the remainder of a year

Current Approach for (Neo)Adjuvant Treatment of 
HER2+ Breast Cancer: 2023

The Changing Landscape of HER2+ Early Breast Cancer (3/3)
Presented by Joyce O’Shaughnessy, MD



Key Insights
The Changing Landscape of HER2+ 
Early Breast Cancer



Experts Debated Adjuvant and Neoadjuvant Therapy for 
Early-Stage HER2+ Breast Cancer
DIMINISHING ROLE FOR ANTHRACYCLINES
Most oncologists in the US have switched to a docetaxel-carboplatin backbone 
with (neo)adjuvant trastuzumab and pertuzumab for moderate- to high-risk 
HER2+ breast cancers 
> Anthracycline-based regimens are still widely used in Europe and other parts of 

the world for early-stage HER2+ breast cancer

Dr Sikov:
One of the things I try to live by is that I 
don't give additional treatment in the 
neoadjuvant setting that I wouldn't have 
given in the adjuvant setting.

“
DE-ESCALATION FOR LOW-RISK DISEASE
Experts are embracing de-escalated therapy for patients with small, node-
negative, low-risk HER2+ breast cancers, based on the APT and ATEMPT results
> Although patients with small node-negative HER2+ breast cancers typically go to 

surgery first, there is increasing use of neoadjuvant therapy for cosmetic reasons 
and to obtain prognostic information

– Experts noted that patients with T1cN0 cancers were not well represented in 
APT/ATEMPT, leading to uncertainty regarding how to best treat this subset

> For patients with low-risk HER2+ breast cancers who receive neoadjuvant therapy 
and do not achieve a pCR, most experts generally continue with a de-escalated 
trastuzumab-based regimen in the adjuvant setting, rather than switching to T-
DM1, noting these patients have a very good prognosis

– There is debate over the value of including pertuzumab in a preoperative 
regimen for low-risk node-negative disease, although experts agreed it is not 
effective for this subset in the adjuvant setting

“



Experts Discussed Individualizing Therapy for Early-Stage 
HER2+ Breast Cancer
HER2DX GENE EXPRESSION ASSAY
Experts do not currently use the HER2DX assay in their clinics 
> They perceive this assay to be potentially useful for identifying patients eligible for 

de-escalated therapy, but would like to see larger prospective trials before 
considering its routine use

– This and similar assays would be most useful for decision-making in patients 
with borderline low-risk cancers, but studies are needed to determine 
whether using the assay to guide therapy improves outcomes

> One expert questioned whether the HER2DX assay results from APT and 
ATEMPT were driven primarily by hormone receptor status

– It was noted that the HER2DX iDFS curves separate earlier than would be 
expected, based only on ER status

> Data suggest HER2DX is predictive of pCR as well as DFS/EFS 

Dr Kaufman:
I'd like to just see a little more data [on 
HER2DX]. The data from the 2 
preoperative Farber trials were 
interesting, but they're pretty small trials.

“

CONVENTIONAL RISK ASSESSMENT CRITERIA
Nodal status is still considered an important parameter for prognostication and 
guiding selection of therapy

While 2 cm is generally accepted as the cutoff for when to utilize neoadjuvant 
therapy in HER2+ early breast cancer, experts agreed this is not absolute and 
depends on the clinician’s judgment

“



Experts Speculated on the Future of Treatment for Early-Stage 
HER2+ Breast Cancer (1/2)
POST-OP TREATMENT FOR RESIDUAL DISEASE
Experts predict that T-DXd will eventually replace T-DM1 as the treatment for 
patients with HER2+ residual disease
> T-DM1 plus tucatinib could also become an option, depending on the outcome of 

the CompassHER2 RD trial
> Experts do not foresee T-DXd replacing combination regimens in the neoadjuvant 

setting, although the first-line DESTINY-Breast09 trial comparing T-DXd ±
pertuzumab vs a CLEOPATRA combination regimen will be informative

> One expert suggested a trial in which patients would receive a standard 
chemotherapy-based HER2-targeted preoperative regimen for 12 weeks followed 
by assessment; responding patients would remain on that regimen and non- or 
suboptimal responders would be switched to T-DXd, to see if this improves pCR 
rates

Dr Kaufman:
I think T-DXd will be part of the regimen 
for high-risk early-stage disease in a 
couple of years. I don't know that it will 
replace chemo. I think we're not there 
yet. But I think it will be part of the 
regimen.

“

LOW-RISK HER2+ BREAST CANCERS
Experts predict the ATEMPT 2.0 trial will be positive, and 6 cycles of T-DM1 
followed by trastuzumab will become the adjuvant treatment of choice for low-
risk disease
> Experts do not see a potential role for T-DXd in low-risk disease, indicating the risk 

of ILD outweighs potential benefit in patients who are likely cured

“



Experts Speculated on the Future of Treatment for Early-Stage 
HER2+ Breast Cancer (2/2)
MRD TESTING
Experts also envision a future in which some patients who achieve a pCR may 
be able to avoid surgery 
> MRD testing may be useful in this setting to identify patients who have been 

“cured” by preoperative systemic therapy

Bespoke assays such as Signatera are perceived to be accurate for high-risk 
cancers that shed ctDNA, and even better assays are in development
> ctDNA-based assays may not work for low-shedding cancers such as the luminal 

A subtype 
Dr O’Shaughnessy:
We have a lot of interest here in MRD 
as a way to sort out where we can stop 
and where we have to keep going, and 
eventually, who even needs to be 
operated on or radiated.

“
“



Maximizing Potential 
Targeting of HER2 in 
HER2+ mBC 



CURRENT TREATMENT ALGORITHM FOR HER2+ mBC

> A taxane plus trastuzumab plus pertuzumab remains the 
preferred 1L therapy

> Trastuzumab deruxtecan (T-DXd) has replaced T-DM1 as 
the preferred second-line therapy on the basis of the 
DESTINY-Breast03 trial showing a dramatic improvement in 
PFS and OS

– Key differences between the 2 ADCs include the use 
of a topoisomerase I inhibitor (T-DXd) rather than a 
microtubule inhibitor (T-DM1) payload, a cleavable 
linker (T-DXd) that allows diffusion of the payload to 
nearby cells, and differences in the number of 
cytotoxic payload molecules per Ab

> 3L options, per NCCN guidelines, are T-DM1 or tucatinib 
plus trastuzumab plus capecitabine (HER2CLIMB regimen)

> Options in 4L and beyond include margetuximab, tucatinib, 
lapatinib, and other trastuzumab combinations

DESTINY-Breast03: PFS

Maximizing Potential Targeting of HER2 in HER2+ mBC (1/3)
Presented by Kelly McCann, MD, PhD



ADVANCES FOR HER2+ BRAIN METASTASES

> Results from the HER2CLIMB trial showing a significant 
improvement in both PFS and OS for patients with either 
stable or active brain metastases with tucatinib plus 
trastuzumab plus capecitabine have changed the 
management of HER2+ CNS disease, and stimulated 
interest in trials specifically for this patient population 

> The phase II DEBBRAH trial is investigating T-DXd in 
patients with HER2+ or HER2-low mBC with CNS 
metastases

– Preliminary results showed activity in asymptomatic 
untreated brain metastases and in HER2+ brain 
metastases progressing after local therapy

HER2CLIMB: PFS in Brain Mets Subpopulation

Maximizing Potential Targeting of HER2 in HER2+ mBC (2/3)
Presented by Kelly McCann, MD, PhD



INVESTIGATIONAL AGENTS IN CLINICAL TRIALS FOR HER2+ mBC

> Investigational approaches being evaluated for HER2+ 
mBC

– Other HER2-targeted ADCs, including trastuzumab 
duocarmazine (SYD985), RC48-ADC, ARX788, and 
ZW49

– Combined ER-HER2-CDK blockade
• The phase II monarcHER trial reported an 

improvement in PFS with trastuzumab plus 
abemaciclib plus fulvestrant vs trastuzumab 
plus chemotherapy in the ≥3L setting for HR+, 
HER2+ mBC

– Bispecific antibodies 
• ZW25; zanidatamab (binds HER2 domains 

targeted by trastuzumab and pertuzumab)
• MCLA-128; zenocutuzumab (binds HER2 and 

HER3)
– HER2-targeted therapy plus immune checkpoint 

inhibitors (pembrolizumab, atezolizumab, avelumab)
– HER2 vaccines (eg, GLSI-100)
– CAR T-cell therapies

monarcHER: 
Trastuzumab + Abemaciclib + Fulvestrant 

vs Trastuzumab + Chemotherapy

Maximizing Potential Targeting of HER2 in HER2+ mBC (3/3)
Presented by Kelly McCann, MD, PhD



Key Insights
Maximizing Potential Targeting of HER2 in 
HER2+ mBC 



Experts Discussed Sequencing Strategies for HER2+ mBC
2L THERAPY
Most of the experts’ choice of 2L therapy depends on the balance between 
systemic and CNS disease – T-DXd is preferred when visceral disease 
dominates, while the HER2CLIMB regimen is recommended when the CNS 
disease is more likely to cause imminent problems
> The HER2CLIMB regimen is perceived to be more challenging for patients than T-

DXd
> However, experts noted there is increasing evidence that T-DXd is also active 

against brain metastases
– There has been a paradigm shift from the prior belief that only small 

molecules can cross the BBB; recent data showing CNS activity of ADCs 
like T-DXd support the conclusion that there is a breakdown of the BBB 
when metastatic disease is present in the brain

Dr Arun:
I look at the tumor volume systemically and 
brain-wise.  If I have a lot of systemic disease 
that I need to control, then I think I'd do [T-
DXd] and not the tucatinib.  But if it's mainly 
brain – we have a lot of patients progressing 
in the brain and systemically, they are the 
same, then it's the tucatinib that I prefer.

“3L THERAPY
The optimal 3L therapy for patients who have received T-DXd is unknown, and 
experts do not have a clear preference for either the HER2CLIMB regimen or T-
DM1 in this setting
> Mechanistically, it may make sense to alternate ADCs and TKIs; some preclinical 

data suggest that HER2-targeted antibodies downregulate the receptor, while TKIs 
lengthen the time the receptor spends on the cell surface

> More research into the mechanisms of resistance to T-DXd is needed
> Trials investigating the optimal sequencing of available HER2-targeted agents are 

needed

“



Experts Discussed Special Management Scenarios 
CNS METASTASES
Most experts do not routinely screen asymptomatic patients with HER2+ mBC 
for brain metastases, but their thresholds for screening MRIs are lower now, 
and they do not think it is wrong to screen asymptomatic patients

Some experts questioned the necessity of trastuzumab and capecitabine in the 
HER2CLIMB regimen
> The immune effects of trastuzumab may contribute to the efficacy and durability of 

responses
> Several experts indicated that they quickly dose-reduce, or even stop, the 

capecitabine if toxicities develop Dr O’Shaughnessy:
I actually came back from San Antonio 
changed in this regard. I hadn't been doing 
any [ILD-screening] scans, just staging. But if 
there's any symptoms, if it's grade 2 [ILD], it's 
a hard stop. And so the only way you can 
keep going [with T-DXd] is if you catch it while 
asymptomatic, hold, treat, reduce dose. That's 
the reason I'm doing [screening].

“

INTERSTITIAL LUNG DISEASE
Screening for ILD in patients receiving T-DXd varies among experts; some 
screen frequently, particularly during the first year of treatment, while others 
check during routine staging CT scans or wait for the appearance of symptoms
> However, some experts advise regular scans to catch ILD while it is still grade 1, 

noting that grade ≥2 ILD requires permanent discontinuation of T-DXd
– Noncontrast CT scans, which do not require an IV, are sufficient for ILD 

screening
> ILD appears to develop more frequently in heavily pretreated patients

– Other risk factors include existing respiratory issues and renal dysfunction, 
though age did not correlate as strongly

> Experts were uncertain whether community oncologists monitor for and manage 
ILD appropriately

“



Experts Considered Areas of Need for Additional Investigation
ER+, HER2+ mBC
Experts see ER+, HER2+ mBC as a “mixed bag of cancers” and a different 
disease than ER–, HER2+ mBC
> As in the EBC setting, HER2-targeted therapies and ET can be combined to treat 

ER+, HER2+ mBC
– Several experts related anecdotes of patients doing well on different 

combinations of endocrine therapies, CDK4/6 inhibitors, and HER2-targeted 
agents

> Additional study of such therapeutic combinations is needed; current guidelines 
and trials do not differentiate this subset from the HR–, HER2+ subset very well

A few experts have had success with neratinib plus trastuzumab plus 
fulvestrant in patients with HR+ mBC with activating HER2 mutations

Dr McCann:
ER+, HER2+ [breast cancer] is a different 
disease. I don't think the NCCN guidelines 
really differentiate that very well. And in 
clinical trials, we're not differentiating that very 
well, just like in the trials that are just HER-
negative trials where we have triple-negative 
mixed with the hormone receptor-positive 
disease. That's also problematic.

“NOVEL THERAPIES
Experts are enthusiastic about new drug development, but note that the field 
has become crowded
> For ADCs, there is the possibility for mixing and matching antibodies, linkers, and 

payload agents

“



Clinical Implications of 
HER2-Low Breast Cancer 



NEW TREATMENT PARADIGMS

> The phase III DESTINY-Breast04 trial established a 
new paradigm, demonstrating for the first time a benefit 
for the treatment of HER2-low mBC, defined as IHC 1+ 
or 2+/ISH–, with a HER2-targeted agent

– T-DXd significantly improved PFS and OS in 
patients with HER2-low, HR+ mBC (primary 
endpoint) and in the ITT population compared 
with standard chemotherapy options

> Small studies with other HER2-targeted ADCs 
(trastuzumab duocarmazine, RC48-ADC) have also 
demonstrated preliminary activity in HER2-low mBC

DESTINY-Breast04

Clinical Implications of HER2-Low Breast Cancer (1/2)
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UNANSWERED QUESTIONS AND AVENUES FOR FURTHER INVESTIGATION

> One key answer that needs to be determined is the 
lowest threshold of HER2 expression at which T-DXd 
retains activity

– The phase II DAISY study evaluating T-DXd in 3 
cohorts of patients (HER2+, HER2-low, and 
HER2 nondetected) found that PFS was better in 
the first 2 cohorts, and lowest in the HER2 non-
expressors

> Combination regimens are also being evaluated in 
HER2-low mBC

– One arm of the phase I/II BEGONIA trial 
evaluated T-DXd plus durvalumab in patients with 
mTNBC, including patients with HER2 1+ or 2+ 
expression; 8 of 12 patients achieved a partial 
response, irrespective of PD-L1 expression

BEGONIA: T-DXd + Durvalumab

Clinical Implications of HER2-Low Breast Cancer (2/2)
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Key Insights
Clinical Implications of HER2-Low 
Breast Cancer 



Experts Discussed the Use of T-DXd in HER2-Low and -Ultra-
Low mBC
HER2-LOW mBC (IHC 1+ or 2+)
HER2 low (by IHC) is now a recognized subset of HR+, HER2– BC and TNBC, 
but many questions remain

Some experts will use sacituzumab govitecan (SG) before T-DXd in patients with 
mTNBC regardless of HER2 levels, but consider T-DXd first in patients with 
HR+, HER2-low mBC, although strength of HER2 expression (1+ vs 2+) can 
influence this decision
> Predictive biomarkers are needed to inform choices between T-DXd and SG Dr Sikov:

I think what we need to do is figure out ways 
to attack. When the HER2 expression is now 
so low that there's nothing for T-DXd to grab 
on to, maybe there'll be something, maybe it'll 
be LIV-1, maybe it'll be TROP-2, it'll be some 
other marker on that cancer surface that we 
can grab on to and say, okay, now we can 
introduce our poison into those cells more 
selectively.

“

HER2-ULTRA-LOW and IHC 0
Most experts believe there is a lower threshold of HER2 expression at which T-
DXd and other HER2-targeted ADCs will stop working
> A few experts had used T-DXd in patients with HER2 IHC 0 mBC, and saw 

responses
– However, others indicated T-DXd had not worked well in their patients with 

basal-like, resistant, IHC 0 mBC

Patients with mBC are now pushing for their tumor samples to be retested until 
they get a result that qualifies them for T-DXd
> Some patients have the perception that T-DXd is a new drug that “cures” mBC

“



Experts Discussed the Need for More Quantitative Assays to 
Assess HER2 Protein Expression
SHORTCOMINGS OF IHC ASSAYS
One of the biggest needs in the field currently is an accurate quantitative assay 
to measure HER2 expression 
> Even IHC scores of 1+ and 2+ represent an overlapping spectrum of HER2 

expression
> The HERmark assay was exquisitely quantitative throughout a broad dynamic 

range of HER2 expression, but it is no longer commercially available; it was sold 
to Labcorp, and the company has no interest in resurrecting it

> David Rimm, MD, PhD, has also been working on developing a more quantitative 
IHC-type HER2 assay

One expert questioned whether assessing HER2 expression on a metastatic 
biopsy would be more accurate than basing it on the primary tumor

Experts speculated that if DESTINY-Breast06 is positive in the HER2-ultra-low 
subset, T-DXd will be used in all patients with HER2 IHC 0 mBC because the 
effort to retest all samples searching for the “ultra-lows” would be prohibitive

Dr Kaufman:
One of the things that I think we're learning is, 
IHC is a really poor test for low-level HER2 
expression. If you take the 10 best breast 
pathologists in the country and give them 
IHC1 pluses and IHC zeros, there'll be little 
agreement, even between themselves, and 
even if they look at the same slide a second 
time. It's a poor-quality assay for this very low-
level HER2 expression. There's a lack of 
reproducibility with the test. And it's very, very 
subjective.

“

“



Experts Debated Unanswered Questions and Areas for 
Future Investigation
DURATION OF THERAPY
One question that needs to be addressed in both the HER2+ and HER2-low 
settings is the optimal duration of therapy with T-DXd
> Some experts noted that while many patients are able to tolerate T-DXd well, 

toxicities can be cumulative and become more bothersome for patients on 
treatment for an extended duration

– Nausea in particular can be a challenge for some patients on T-DXd
> There is a need to evaluate maintenance strategies or treatment holidays for 

patients who achieve CRs while on T-DXd, especially if it becomes a first-line 
standard

– MRD testing should be incorporated into such trials, and may be useful in 
determining which patients can safely de-escalate or stop therapy

Dr Rugo:
People are going to use [T-DXd] first line if it 
shows a survival benefit. And then the 
question is, so now you're on T-DXd, are you 
on T-DXd for 2 years? Are you going to use 
something else for maintenance? Are you 
going to give them a chemo holiday if they 
have a CR and they're doing well?

“SMALL-MOLECULE INHIBITORS
One expert suggested investigating combinations with HER2-targeted small-
molecule inhibitors in HER2-low mBC, particularly in patients with CNS 
metastases 
> However, others noted that in the HER2-low setting, T-DXd only uses the receptor 

as a Trojan horse to bind and get the poison into the cancer cells, so signaling 
inhibitors would not be expected to work

“



Standard and Emerging Strategies 
for High-Risk, Early-Stage, Triple-
Negative Breast Cancer



KEYNOTE-522

> KEYNOTE-522 established preoperative therapy with 
chemotherapy plus pembrolizumab followed by 
adjuvant pembrolizumab as SOC for patients with 
stage 2 or 3 TNBC

– The 14% improvement in pCR rates was 
underwhelming, but the 7.7% improvement in 3-
year EFS is significant and supported FDA 
approval

• Notably, even patients who did not achieve 
a pCR benefited from adjuvant 
pembrolizumab in terms of EFS

– The recurrence rates at 3 years are still 
discouraging, indicating there is substantial room 
for improvement 

KEYNOTE-522: EFS by pCR
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OTHER REPORTED (NEO)ADJUVANT TRIALS FOR TNBC

> The phase II neoadjuvant GeparNuevo trial evaluating 
the addition of durvalumab to preoperative 
chemotherapy also showed significant improvements in 
iDFS and even OS, in patients with any-stage 
nonmetastatic TNBC

> The phase III IMpassion031 trial investigating the 
addition of atezolizumab to neoadjuvant chemotherapy, 
followed by adjuvant atezolizumab after surgery, 
showed an improvement in pCR rates, and numeric 
improvements in EFS and OS that did not reach 
statistical significance

> In contrast, the NeoTRIPaPDL1 trial showed no 
improvement in pCR rates when atezolizumab was 
added to neoadjuvant chemotherapy; EFS results are 
pending

– Additionally, the adjuvant IMpassion030 trial 
evaluating postoperative chemotherapy ±
atezolizumab recently announced futility for iDFS 

GeparNuevo: OS
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ONGOING AND PLANNED (NEO)ADJUVANT TRIALS FOR TNBC

> NSABP B-59 is randomizing patients with TNBC to 
chemotherapy plus atezolizumab followed by adjuvant 
atezolizumab; preliminary results are expected at 
SABCS 2023

> ASCENT-05 is comparing SG plus pembrolizumab vs 
treatment of physician’s choice (pembrolizumab ±
capecitabine) in patients with TNBC with residual 
disease after surgery

> TROPION-Breast03 is still in planning but will compare 
datopotamab deruxtecan (Dato-DXd) ± durvalumab vs 
treatment of physician’s choice (pembrolizumab ±
capecitabine or capecitabine alone) for stage I–III 
TNBC with residual disease after surgery

> TROPION-Breast04 will compare neoadjuvant Dato-
DXd with durvalumab ± chemotherapy followed by 
adjuvant durvalumab vs neoadjuvant pembrolizumab 
plus chemotherapy and adjuvant pembrolizumab, in 
patients with stage II–III TNBC

Current Algorithm for Early-Stage TNBC
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Key Insights
Standard and Emerging Strategies for High-Risk, 
Early-Stage, Triple-Negative Breast Cancer



Experts Debated Current Standards and Practice Patterns for 
Early-Stage TNBC
KEYNOTE-522 IMPLICATIONS
KEYNOTE-522 is considered SOC for stage 2/3 TNBC, but the optimal treatment 
for patients with stage 1 TNBC, particularly T1cN0 tumors, remains an open 
question 
> Both oncologists and surgeons increasingly recommend neoadjuvant therapy for 

patients with TNBC, noting patients who achieve a pCR are going to do well
– The threshold for surgery first vs neoadjuvant therapy is between 1–2 cm, 

although some will use preoperative therapy for smaller tumors in scenarios 
where adjuvant therapy would be used

– For very small tumors, when a neoadjuvant strategy is desired, some 
experts substitute docetaxel-carboplatin for paclitaxel-carboplatin, with 
pembrolizumab, based on the NeoPACT data

• Occasionally experts will take a very-favorable-risk patient to surgery 
midway through preop treatment if their tumor shrinks dramatically

• One expert uses paclitaxel plus carboplatin without pembrolizumab, 
pre- or postop, for low-risk stage 1 patients

> A few experts will omit adjuvant pembrolizumab for patients with lower-risk 
cancers who achieve a pCR

Dr Rugo:
For T1a and b, I think it's not unreasonable to 
do surgery first. But once you get to T1c, I feel 
like we really want to do [neoadjuvant therapy].

““



Experts Discussed Practical Considerations in Patient 
Treatment
ALTERNATIVE ADJUVANT APPROACHES
For patients with BRCA-mutated TNBC who start with the KN-522 regimen, 
many experts recommend both adjuvant pembrolizumab and olaparib
> Some administer these agents sequentially, but other centers use them in 

combination, noting that there are abundant safety data for this approach

Experts anticipate that both SG and Dato-DXd will beat capecitabine in the 
ASCENT-05 and the TROPION-Breast03 trials, respectively
> In addition to identifying patients who can do well with therapy de-escalation, 

strategies are needed to optimize therapy-escalation strategies for patients with 
residual disease or high-risk characteristics

Dr Arun:
I [administer adjuvant pembrolizumab and 
olaparib] sequentially now.  Some people say 
you can use it together, finish the 6 months, 
start the olaparib, and then do 6 more months 
of olaparib. That can be done too. I think 
either is fine. When I give lectures, I say you 
can do combinational or sequential.

“OTHER PRACTICAL ISSUES
Experts emphasized the importance of administering the full number of cycles 
of taxane plus carboplatin, delaying doses rather than skipping if needed

Several experts noted that it can be challenging to get insurance coverage for 
IO for patients with ER-low (1%–10%) breast cancers, although these tumors are 
typically treated as TNBC

“



Experts Discussed Immune-Related Adverse Events

TOXICITY MANAGEMENT
Experts perceive that patients experience more immune-related toxicities with 
(neo)adjuvant pembrolizumab compared with the AEs reported in KEYNOTE-522
> IO can be toxic and result in permanent morbidities (eg, endocrinopathies)

– Patients who develop an irAE are more likely to develop subsequent irAEs
– One expert noted that younger women in their 40s seem more prone to 

develop the severe irAEs 
– Close monitoring of patients is essential

> Anecdotally, toxicities, particularly autoimmune, appear to be more frequent when 
pembrolizumab is administered at 400 mg Q6W vs 200 mg Q3W, the dosage used 
in the trial

Dr McCann:
I think that the women who are in their 40s, 
the younger women that are already in that 
age range, where you tend to see the 
hypothyroidism and the Hashimoto's pop up, I 
think that they're getting some of these just 
awful toxicities. I've had type 1 diabetes, 
hypophysitis, adrenal insufficiency, 
hemorrhagic cystitis. I think that it's just way 
more than we would expect in a lung cancer 
population, for example.

“

“



Experts Considered Unmet Needs and Areas for Future 
Investigation in Early-Stage TNBC
UNANSWERED RESEARCH QUESTIONS
There are many open questions that need to be addressed in future clinical 
trials
> Research is needed to identify subsets of patients who might not benefit from 

(neo)adjuvant pembrolizumab, or those who could achieve pCR while omitting 
pembrolizumab from the neoadjuvant regimen

– Patients with HRD-normal, immune-negative TNBC tend to be resistant to all 
current therapies

– There is a need for markers for patients unlikely to achieve pCR with the 
KEYNOTE-522 regimen, who would do better with alternative therapies 

> SWOG S2212 (SCARLET) will evaluate a de-escalated neoadjuvant regimen by 
comparing the KEYNOTE-522 regimen vs docetaxel-carboplatin × 6 plus 
pembrolizumab

– It is important to understand the effect of anthracyclines during the TNBC 
disease course and determine whether they can be de-escalated, especially 
considering the risk of permanent cardiotoxicity

> Experts believe further study is warranted to determine if patients who achieve a 
pCR with neoadjuvant therapy can forego adjuvant pembrolizumab

> Post-neoadjuvant therapy is viewed as a critical component of treatment for some 
patients, and further research is needed to identify the level of residual cancer 
burden that would warrant escalated therapy

Dr Beitsch:
If they're triple negative, unless they're tiny, I 
like neoadjuvant therapy every time. I like to 
push them to a path CR. If you can get them 
to a path CR, they're going to do well.

““



Current and Investigational 
Approaches in Metastatic 
Triple-Negative Breast Cancer 



PARP INHIBITION

> Olaparib and talazoparib have both been shown to 
improve PFS compared with standard chemotherapy in 
BRCA-mutated mBC

– Neither OlympiAD nor EMBRACA allowed platinums 
or taxanes in the comparator arm

– Only olaparib showed an improvement in OS, and 
only when used as a first-line therapy

> The addition of veliparib to paclitaxel plus carboplatin 
improved PFS in BROCADE3, with an improvement in OS 
as first-line therapy

> TBCRC 048 showed activity for PARP inhibitors in patients 
with somatic BRCA mutations as well as those with 
germline PALB2 mutations

– No activity was observed in patients with ATM or 
CHEK2 mutations, or in the 2 patients with somatic 
PALB2 mutations

> Ongoing studies are evaluating PARPi in combination with 
ICIs; pilot studies suggest potential benefit

OlympiAD

Current and Investigational Approaches in Metastatic Triple-
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IMMUNE CHECKPOINT INHIBITION

> KEYNOTE-355 demonstrated a significant PFS and OS 
benefit when pembrolizumab was added to first-line 
chemotherapy in patients with mTNBC with PD-L1 CPS 
scores ≥10, with little to no benefit in patients with lower 
scores 

> Although IMpassion130 showed a significant PFS and OS 
benefit for the addition of atezolizumab to nab-paclitaxel in 
PD-L1+ mTNBC, leading to accelerated FDA approval, this 
agent is no longer available in this setting

– The manufacturer withdrew the application for full 
approval in the US on the basis of results from 
IMpassion131 that showed no benefit for the 
combination of atezolizumab plus standard paclitaxel

• The combination of atezolizumab plus nab-
paclitaxel remains available in other studies in 
other countries

KEYNOTE-355
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ADCs FOR mTNBC

> The TROP-2–targeted ADC sacituzumab govitecan (SG) 
demonstrated superior PFS and OS compared with 
standard chemotherapy in patients with previously treated 
mTNBC in the ASCENT trial

– ASCENT-03 and -04 are investigating SG as first-line 
therapy in PD-L1– and PD-L1+ mTNBC, respectively

– Saci-IO is investigating SG in combination with 
pembrolizumab as first-line therapy for PD-L1–
mTNBC 

> The HER2-targeted ADC T-DXd significantly improved 
PFS and OS in previously treated patients with HER2-low 
(IHC 1+ or 2+/ISH–) mBC in the ITT population and HR+ 
subgroup

– Exploratory analysis of the smaller subset with 
mTNBC showed similar improvements in PFS and 
OS, although the study was not powered to establish 
statistical significance in this population

> Other ADCs being investigated in mTNBC include Dato-
DXd (TROP-2), ladiratuzumab vedotin (LIV-1), and 
patritumab deruxtecan (HER3)

ASCENT
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Key Insights
Current and Investigational Approaches in 
Metastatic Triple-Negative Breast Cancer 



Experts Discussed the Use of PARP Inhibitors for mTNBC

PARPi TIMING AND SEQUENCING
Monotherapy with a PARPi is considered a reasonable 1L treatment for an 
asymptomatic or minimally symptomatic patient with BRCA-mutated mTNBC 
> For patients with BRCA-mutated PD-L1+ mTNBC, experts would consider 

induction with chemotherapy plus pembrolizumab, and adding a PARPi after 
discontinuing the chemotherapy

Dr Arun:
I do not think that we are taking anything away 
from a patient with a germline mutation where 
we have this data, we started olaparib and 
then do the other treatments, 
immunotherapies or whatever. Is it completely 
wrong to do the immunotherapy first, 
immunotherapy-based chemo, and then do 
second-line olaparib or talazoparib? I think it's 
not wrong. We don’t have the data, but my 
preference is the other way around.

“

PARPi – BEYOND gBRCA1/2

Many experts are hesitant to recommend PARPi for patients with mTNBC with 
mutations beyond gBRCA1/2, noting the limited data, but will consider it in 
patients with somatic BRCA mutations or germline PALB2 mutations on an 
individualized basis
> A few experts had also used olaparib for select high-risk patients with germline 

PALB2 mutations in the curative setting, although coverage can be challenging

“



Experts Considered Current and Future Biomarkers in TNBC

Dr Arun:
Even in our center not everybody gets tested, 
so I really want to stress that we have to test 
everyone [for gBRCA1/2 mutation]. To me it's 
like ER/PR, HER2/neu, and we’re going to 
discuss PD-L1, and others, especially for 
triple-negative breast cancer.

“
BIOMARKER TESTING
Experts support early testing for genetic and surface biomarkers so that a 
PARPi or IO agent can be used as early as possible in the treatment continuum, 
noting that the OS benefits in OlympiAD and BROCADE3 were seen in the 1L 
setting

Experts do not use HRD assays outside of clinical trials, citing the scarcity of 
supporting data 
> Experts also noted that information on whether somatic mutations are mono- or 

biallelic is not included on current testing reports

In addition to PD-L1 level, markers for IO therapies are needed to better identify 
patients who will benefit and those who might have worse toxicities

“



Experts Debated the Sequence of ADCs in mTNBC

ADC SELECTION
Most experts currently prefer using SG first in their patients with mTNBC, and T-
DXd later, commenting that SG is supported by a large phase III trial, while the 
subset of patients with HER2-low mTNBC in DB-04 was comparatively small, 
although the data are perceived very favorably 
> Comorbidities and side effects with prior treatments can also influence choice of ADC
> When thinking about sequencing the 2 available ADCs, experts consider 

interspersing an alternate agent, noting that both ADCs have a topoisomerase-I 
inhibitor payload

– Community oncologists as well as patients appear to prefer ADCs to conventional 
chemotherapy, and many sequence them directly, one after the other

Dr Sikov:
We have so much more data in the triple-
negative population with sacituzumab than we 
do with the T-DXd.  Certainly, the results from 
DESTINY-Breast04 are very encouraging, but 
that’s a small subset of patients.

“

Dr O’Shaughnessy:
I'm finding [that for] a lot of docs in the community, conventional chemo is really 
becoming much less popular, much less used. The docs in the community love 
these ADCs. They love the idea of a targeted agent for patients and they're 
sequencing them.

“ “

“



Experts Discussed Emerging Agents and Assays in mTNBC

INVESTIGATIONAL STRATEGIES
Experts believe there is promise for targeted therapies for AR+ TNBC, and they 
support testing of combination strategies in that setting
> A few experts had used bicalutamide (± a CDK4/6i) for the rare patient with 

indolent luminal apocrine mTNBC (AR strongly positive), with positive results

When evaluating PI3K/AKT inhibitors, experts recommend analyzing PIK3CA
and AKT activating mutations separately from PTEN loss-of-function mutations Dr McCann:

A lot of the clinical trials haven't really 
separated that out very well – like CAPItello; 
they had PTEN loss of function and that 
included AKT activating mutations and PI3-
kinase activating mutations, but those should 
be separated out, because an activating 
mutation and loss of function are not the same.

“
MRD TESTING
Current MRD assays are not perceived to be sensitive enough in breast cancer 
to increase lead time over conventional imaging

“



Therapeutic Horizons in HR+ 
Early Breast Cancer 



ADJUVANT CDK4/6 INHIBITORS

> The monarchE trial established a new paradigm, showing 
a significant iDFS benefit when abemaciclib was added to 
adjuvant endocrine therapy for 2 years in patients with 
higher-risk HR+, HER2– breast cancer

– Patients were eligible if they had ≥4 positive nodes, 
or 1–3 positive nodes and grade 3 disease and/or 
tumor size ≥5 cm and/or Ki67 ≥20%

> Both the PALLAS and PENELOPE-B trials evaluating 
palbociclib in the adjuvant setting were negative

– An exploratory analysis of PENELOPE-B suggested 
luminal B breast cancers may derive benefit from 
adjuvant palbociclib

> The NATALEE trial evaluating 3 years of ribociclib in 
addition to adjuvant endocrine therapy for HR+, HER2–
breast cancer is reportedly positive for iDFS (full results 
were not yet available at the time of the EPICS meeting)

monarchE
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PARP INHIBITORS AND OTHER ADJUVANT STRATEGIES

> Adjuvant olaparib for 1 year is now standard of care for 
gBRCA1/2-mutated early breast cancers, on the basis of
the phase III OlympiA trial that showed a significant 
improvement in iDFS, and more recently, OS

> Numerous trials of fulvestrant and oral SERDs, some in 
combination with CDK4/6 inhibitors, are ongoing

OlympiA Overall Survival
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Key Insights
Therapeutic Horizons in HR+ Early 
Breast Cancer 



Experts Discussed the Use of Abemaciclib in the Adjuvant 
Setting
ADJUVANT ABEMACICLIB
Abemaciclib is considered “standard of care” in the adjuvant setting, in 
combination with endocrine therapy, for higher-risk HR+ breast cancer (as 
defined by the monarchE study population)
> Experts found very reassuring the most recent data showing the persistent iDFS 

benefit with abemaciclib, and the hazard ratios that appear to be improving over 
time

> Experts noted that the monarchE trial showed the combination of tamoxifen plus 
abemaciclib to be safe, making this an option for male patients Dr Rugo:

I was really excited to see the monarchE 
data with the further separation of the 
curves over time, and this apparent 
carryover effect is, I think, very exciting. 

“MANAGEMENT OF DIARRHEA
Diarrhea is considered the biggest challenge associated with abemaciclib
> Aggressive patient education and active management are considered essential for 

managing this AE
> Some experts use a dose-escalation strategy to reduce the incidence of early-

onset severe diarrhea
– Some experts noted that it is challenging to get patients to take antidiarrheals 

prophylactically; most are hesitant to take them until after they experience 
episodes

“



Experts Speculated on the Implications of the NATALEE 
Results
ADJUVANT CDK4/6i SELECTION
Experts are enthusiastic about the prospect of having 2 CDK4/6 inhibitor 
options to choose from in the adjuvant setting
> Experts predict patients who are currently unable to tolerate abemaciclib will be 

able to switch to ribociclib even before the new indication is approved, although 
new patients will probably not be able to start with ribociclib 

> Factors that experts will consider when deciding whether to switch from 
abemaciclib to ribociclib in patients who meet the entry criteria for monarchE 
include toxicity profiles, particularly toxicities leading to early discontinuation, risk 
reduction (both relative and absolute), convenience, and drug cost 

– The longer follow-up on the monarchE trial provides experts more 
reassurance in the high-risk population

– However, some experts wondered if 3 years of therapy might be more 
effective for the highest-risk patients

> For lower-risk patients who would not have qualified for monarchE but would 
qualify for NATALEE, ribociclib will be the preferred option  

Dr McCann:
For me, I just like having more choices. Just 
like you have somebody on adjuvant therapy 
with tamoxifen or letrozole and they're having 
struggles, so you switch to anastrozole or 
something else. It's good to have more 
choices because these drugs, ribociclib and 
abemaciclib, have totally different side effect 
profiles.

“

ASSESSING RECURRENCE RISK
Experts like the RSClin prognostic tool and several use it frequently in their 
node-negative patients
> Risk assessment needs to include conventional staging along with molecular 

profiling

“



Experts Debated Treatment Strategies for HR+, HER2–
gBRCA-Mutated Breast Cancer
PARPi, CDK4/6i, OR BOTH?
For patients with very-high-risk node-positive, gBRCA-mutated HR+, HER2–
breast cancer, experts would prioritize olaparib on the basis of the 
demonstrated OS benefit, and would consider sequentially using abemaciclib 
for 2 years (noting there are no data for this approach)
> The combination of olaparib and abemaciclib is not recommended, based on early 

studies showing prohibitive toxicities
> One expert questioned the efficacy of olaparib in patients previously treated with a 

platinum-containing adjuvant chemotherapy regimen, noting such patients were 
not 
well represented in the OlympiA trial

> Another expert noted that some preclinical studies showed that abemaciclib 
increased HRD, which is consistent with clinical data that patients with gBRCA2-
mutated mBC do not appear to do as well on CDK4/6 inhibitors

Dr Arun:
We are in the curative setting – any little 
percentage for that patient counts. One 
percent from here or 2% from there, it 
counts. I cannot dismiss a survival 
benefit.

“
“



Experts Speculated on the Potential Role for Oral SERDs in 
Early-Stage HR+ Breast Cancer
ONGOING ADJUVANT SERD TRIALS
Experts are enthusiastic about ongoing trials 
evaluating oral SERDs in the adjuvant setting
> Experts theorized that the oral SERDs may 

be more effective in patients previously 
treated with a few years of an AI (CAMBRIA-
1, EMBER-4 designs), because those patient 
populations are more likely to have 
developed ESR1 mutations, rather than 
patients in the up-front trial designs

– However, some experts think the 
SERDs may be superior in either 
strategy, but it may take longer to see 
the difference in the up-front trials



Therapeutic Horizons in HR+ 
Advanced Breast Cancer



Therapeutic Horizons in HR+ Advanced Breast Cancer (1/3)
Presented by Hope S. Rugo, MD

CDK4/6 INHIBITORS OPTIONS FOLLOWING PROGRESSION ON CDK4/6i

> All the CDK4/6i trials have demonstrated an improvement in 
PFS, and significant OS benefits have been observed in the 1L 
MONALEESA-2, -3, and -7 trials with ribociclib 

– MONALEESA-7 was the first positive 1L CDK4/6i trial in 
terms of OS benefit and showed that ovarian function 
suppression could be used to treat premenopausal 
patients similarly to postmenopausal women, and include 
them in CDK4/6i trials

– The 1L MONARCH-3 trial with abemaciclib reported a 
numeric OS advantage that did not quite meet statistical 
significance in this analysis 

> PFS and OS benefits have been reported with all 3 CDK4/6i in 
the 2L setting

> Endocrine combinations after progression on a CDK4/6i-
endocrine regimen 

– Alpelisib plus fulvestrant for PIK3CA-altered HR+ mBC, 
based on the results of the SOLAR-1 trial showing an 
improvement in PFS in this biomarker-selected subset

– Everolimus plus endocrine therapy for PIK3CA WT cancers
– Continuation of CDK4/6 inhibition with a switch of 

endocrine therapy, although not formally approved, is 
sometimes used in very select patients

• In the phase II MAINTAIN trial, treatment with ribociclib 
and a switch of endocrine agent prolonged PFS 

– Benefit was limited to patients with ESR1 WT 
tumors

• The postMONARCH trial with abemaciclib in 
CDK4/6i-pretreated patients is ongoing 



RECENT APPROVALS FOR HR+ mBC

> Elacestrant, an oral SERD, was approved for patients with 
previously treated ESR1-mutated HR+ mBC on the basis of the 
EMERALD trial showing superiority over SOC endocrine therapy

– Patients with endocrine-sensitive disease, indicated by a 
duration of prior CDK4/6i treatment ≥12 months, derived 
the greatest benefit 

> T-DXd significantly improved PFS and OS compared with SOC 
chemotherapy in patients with previously treated HER2-low, 
HR+ mBC

– The difference in median PFS was 4.7 months while the 
difference in median OS was 6.4 months, a phenomenon 
that has been seen with other drugs known to have 
some ADCC/immune effect that changes the nature of 
the cancer and response to subsequent therapies

> SG was approved on the basis of the TROPICS-02 trial in a 
more heavily pretreated population of HR+ mBC (median 3 
prior chemotherapies) that showed a significant improvement 
in PFS and OS

– A larger difference in OS than PFS was also seen with 
this ADC

Evolving Treatment Landscape of HR+ Advanced mBC

Therapeutic Horizons in HR+ Advanced Breast Cancer (2/3)
Presented by Hope S. Rugo, MD



INVESTIGATIONAL STRATEGIES FOR HR+ mBC

> The AKT inhibitor capivasertib significantly improved PFS 
when added to fulvestrant in both the ITT and the AKT 
pathway-altered populations in previously treated HR+ mBC in 
CAPItello-291

– Information about regulatory approval is expected in 
October

> Other PI3K/AKT inhibitors are in development, including 
inavolisib (ph III), and RLY-2608, which recently reported 
encouraging phase I activity

> Inhibitors of CDK2, CDK4, and CDK7 are in development
> Numerous novel endocrine agents are in trials, including 

additional oral SERDs, SERMs, SERCAs, SARMs, and 
PROTACs; all appear active and have manageable AE profiles

> Dato-DXd, another TROP-2–targeted ADC, is in phase III 
development; data from TROPION-Breast01 are expected 
later in 2023

> Other investigational strategies that have shown preliminary 
efficacy include agents targeting HER3 and Aurora kinase A 

CAPItello-291

Therapeutic Horizons in HR+ Advanced Breast Cancer (3/3)
Presented by Hope S. Rugo, MD



Key Insights
Therapeutic Horizons in HR+ Advanced 
Breast Cancer



Experts Debated 1L Therapy Selection for HR+, HER2– mBC

1L ENDOCRINE THERAPY PLUS CDKi
The 1L therapy SOC is ET plus a CDK4/6i
> Many experts use ribociclib on the basis of the demonstrated OS benefit, although 

some prefer abemaciclib because it is perceived to be more convenient for 
patients and staff 

– Palbociclib may be preferred in patients with liver or heart conditions
> A small subset of patients with indolent bone-only disease may be able to start 

with an endocrine agent alone
> Real-world data do factor into decision-making, although trial data are weighted 

more heavily
> ESR1 mutations at baseline are rare, but if found, experts typically use fulvestrant 

plus CDK4/6i
– Experts generally support the idea of switching from an AI to a SERD if an 

ESR1 mutation is found, even if there is no sign of clinical progression, but 
would like data on serial monitoring for ESR1 mutations and the efficacy of 
switching, and eagerly await the results of SERENA-6 

Dr Sikov:
I would say that most [HR+] patients are going 
to get a CDK4/6 inhibitor in combination with 
their endocrine therapy first line. Certainly, 
there are a small subset of older patients, late 
recurrence, asymptomatic, bone-only or soft 
tissue-only disease that I say let's try you on 
endocrine therapy, typically with an AI, first and 
then decide if we need to add the CDK4/6 
inhibitor if you seem to be not responding to 
that.

“

“



Experts Debated Sequencing Endocrine Therapies After 
Progression on ET Plus CDKi
TARGETING THE PI3K/AKT/mTOR PATHWAY
Upon progression on a 1L CDKi plus ET, most experts change to an alternate ET 
plus an inhibitor of the PI3K/AKT/mTOR pathway, depending on PIK3CA status
> Capivasertib is perceived to be better tolerated compared with alpelisib, and 

experts anticipate switching patients with PIK3CA mutations to this agent when it 
becomes available

– It is uncertain whether capivasertib will displace everolimus for patients 
without an activating mutation if it gets a broad label, and will likely depend 
on side effects and physician familiarity

> Experts typically do not continue a CDKi 2L with an alternate ET; the MAINTAIN 
data are viewed favorably, but the experts await data from the larger 
postMONARCH trial

– The presence of a loss-of-function Rb mutation is considered a 
contraindication to continuing with a CDKi

Dr O’Shaughnessy:
If [capivasertib] gets a broad label, it will 
probably be very popular in the second 
line because people will get a lot of 
experience with it, because it’ll be open 
for everybody. 

“

ESR1 MUTATION TESTING AND TREATMENT
Upon progression, patients should be evaluated for ESR1 mutations, which 
would prompt a switch from an AI to a SERD
> Elacestrant has been well received and will be prioritized for ESR1-mutated, HR+ 

mBC patients
– Experts noted that data from EMERALD showed that patients with 

progression on 1L ET-CDKi ≤6–12 months have endocrine-resistant disease 
and are unlikely to benefit from either fulvestrant or elacestrant

– Data are needed for elacestrant plus CDKis and other targeted agents

“



Experts Discussed Sequencing Considerations in HR+, 
HER2– mBC
MONITORING AND EVALUATING PATIENTS
More data are needed regarding how to best sequence available agents, and it 
is difficult to predict which patients will do well in 2L on a single-agent ET vs an 
ET-targeted combination vs moving to a cytotoxic agent

The evolution of the disease needs to be considered when selecting between 
therapy options for patients who progress after ≥2 lines of ET
> Most experts do not rebiopsy and retest biomarkers upon progression, and rely on 

previous pathology to determine HER2 status
> For HER2 status, heterogeneity of biopsy sites can be challenging

– One expert noted that liver metastases are usually HER2 IHC 0
– Subset analyses in DESTINY-Breast04 showed that the site of the biopsy 

(primary vs met) did not impact benefit from T-DXd
> Some experts use tumor markers (eg, CA 27-29, CEA, CA 15-3) to monitor for 

progression in addition to CT scans

Dr Rugo:
I think we need to really be thinking about 
defining endocrine therapy resistance, and 
these patients don’t respond well, 
unfortunately, because they have some sort of 
plasticity of the cancer with more rapid 
development of resistance mechanisms that 
we don’t understand well.

“
“



Experts Debated Sequencing ADCs and Cytotoxic Agents in 
HR+, HER2– mBC
SELECTING BETWEEN ADCs
T-DXd is preferred first over SG for patients with HER2-low HR+ mBC, while SG 
is preferred first for the HER2 IHC 0 cancers
> It is unclear whether the 2 ADCs should be sequenced directly after one another, 

or whether an alternate agent with a different MOA should be used in between
– Research into mechanisms of resistance to T-DXd and SG is needed

Dr Kaufman:
I'm still biased towards [SG] as a first-line 
treatment in the triple negatives, whereas in 
the ER positives, we tend to use more [T-DXd] 
as the first ADC of choice when we move to 
an ADC. Again, I think we’re fooling ourselves 
a little bit when we’re putting that much stock 
on our pathologist’s ability to discriminate 
IHC0 vs IHC1. . . . I think there will be much-
more-accurate assays in this very low 
dynamic range of HER2 expression. 

“

CONVENTIONAL CYTOTOXIC AGENTS
Several experts still use capecitabine before moving on to IV drugs, including 
the ADCs, noting the psychological benefits for patients with oral therapies

One expert noted that their center still uses taxanes frequently before moving 
on to the newer ADCs

“



Experts Considered Opportunities and Challenges in HR+, 
HER2– mBC
FUTURE DIRECTIONS WITH NEW ENDOCRINE AGENTS
Novel endocrine and biologics combinations are moving forward to maximize 
responses and duration of disease control (eg, blocking escape mutations); 
results are eagerly awaited 
> Additional biomarkers are needed to gain insight into prognosis and to predict 

response with emerging agents in HR+ advanced BC

One challenge with the novel endocrine agents in development will involve 
combining these agents with other targeted therapies
> The PROTAC ARV-471 was found to markedly increase exposure to palbociclib, 

requiring use of a lower dose 
– It will be important to understand interactions between drugs to avoid 

excessive toxicities
> There is substantial interest in triplet therapies combining an endocrine agent, a 

CDKi, and a PI3K/AKT inhibitor

Dr Rugo:
New targeted agents, new endocrine therapy 
is our next frontier for HR+ disease, both 
metastatic and early stage. I think we do need 
to understand resistance and best sequencing 
with these established agents we have as we 
add in the new ones.

“
“



Old and New Targets in 
Breast Cancer



CONVENTIONAL CYTOTOXIC AGENTS

> Conventional chemotherapy has not disappeared and will continue to 
be used for a time

– A real-world study of eribulin in patients with primarily mTNBC 
previously treated with IO or SG showed robust activity, with 1-
year survival of almost 80%

> Several oral taxanes have been developed and have shown efficacy, 
but development of tesetaxel and OPE was discontinued when the 
parent companies closed

> One oral taxane, Liporaxel, is approved and available in Korea; a 
phase III trial (OPTIMAL 3) comparing it with standard paclitaxel is 
ongoing

– In the earlier phase II OPERA trial, response rates and PFS 
were similar between Liporaxel and paclitaxel, with less 
neuropathy but more diarrhea, nausea, and neutropenia 

OPTIMAL 3 SCHEMA

Old and New Targets in Breast Cancer (1/2)
Presented by Peter A. Kaufman, MD



NOVEL TARGETED AGENTS AND STRATEGIES

> A number of novel ADCs and bispecific Abs are in various phases of 
development

– Patritumab-DXd, which targets HER3, demonstrated 
encouraging activity and tolerability in a phase I/II study in 
pretreated mBC

• No clear relationship was observed between activity and 
HER3 expression levels

– Zenocutuzumab, a HER2-HER3–targeted bispecific Ab, 
demonstrated preliminary activity in heavily pretreated HER2+ 
mBC

– Zanidatamab, a HER2-targeted bispecific, has shown activity 
as a single agent and in combination with chemo in heavily 
pretreated HER2+ mBC

> Neratinib has demonstrated activity in patients with HER2-mutated mBC
– In the SUMMIT trial, the combination of neratinib plus 

trastuzumab plus fulvestrant was superior to fulvestrant ±
trastuzumab, in HR+, HER2-mutated pretreated mBC, with a 
best response rate of 43%, although the sample size was small

• An ORR of 33% was reported for neratinib plus 
trastuzumab in the patients with HER2-mutated mTNBC

Patritumab-DXd
Phase I/II Study in HER3+ (IHC 2+/3+) BC 

Old and New Targets in Breast Cancer (2/2)
Presented by Peter A. Kaufman, MD

Efficacy Measures

Dose Escalation and Dose Finding

4.8 mg/kg 
(N = 15)

6.4 mg/kg 
(N = 15)

All dose levels 
(N = 42)

ORR, n (%) 6 (40.0) 9 (60.0) 18 (42.9)

DOR median (range), months NR (2.8 – 9.8+) NR (2.9+ – 9.8+) NR (2.8–13.8+)

TTR, median (95% CI), months 2.1 (1.3–4.1) 2.7 (1.4–2.8) 2.6 (1.4–2.8)

DCR, n (%) 13 (86.7) 15 (100) 38 (90.5)

PFS, median (range), months 8.0 (1.2–12.3) NR (5.0–11.1+) 8.3 (1.2–16.8+)



Key Insights
Old and New Targets in Breast Cancer



Experts Discussed Investigational Agents for mBC
ORAL TAXANES
Experts are very interested in oral taxanes and would rapidly adopt one if it 
became available
> Multiple companies have performed trials on such agents, which demonstrated 

activity and lower neuropathy than the IV formulation, but none have moved 
forward

Dr Kaufman:
I think the issue is going to be when patients 
progress on T-DXd, how much is due to 
internalization of the receptor itself and lack of 
intracellular uptake of DXd vs resistance to 
DXd itself, which I don’t think we know the 
answer to. 

“
TARGETING HER3
The activity of patritumab-DXd is considered encouraging, but experts 
wondered where this agent would fit in the armamentarium with potentially 2 
other ADCs (T-DXd, Dato-DXd) with a DXd payload
> More data are needed on the mechanisms of resistance to these agents

– Studies need to build biopsies into their plan, to investigate the biology of 
resistance

> HER3 therapies will provide insight about HER2 biology, regardless of whether 
they have significant efficacy in HER2+ BC

> Trials investigating different sequences of ADCs are also needed 

VACCINES
While adjuvant vaccines for TNBC and HER+ BC would be exciting for patients, 
experts are wary, given that vaccine approaches for BC have been underway for 
decades with no success
> Experts speculated that BC is generally not immunogenic

“



Key Insights

General Discussion: Future Directions in 
Breast Cancer Treatment



Experts Discussed the Biggest Challenges in Breast Cancer 
Treatment Today (1/2)
TUMOR BIOLOGY
There is a need to better understand
> Large node-positive luminal B cancers, which have a very low rate of pCR
> Resistance mechanisms to current and emerging therapies
> Pharmacodynamic data to ensure targeted therapies are actually hitting their target 
> How to make immunologically “cold” tumors “hot”
> How to detect or assess risk of occult metastatic disease, particularly for patients 

with small, node-negative, low-risk disease Dr Kaufman:
I think the sequencing issue which we hit on 
numerous times here is going to be huge, and 
I think we’re going to get a lot of that out of 
real-world datasets, real-world analysis, but I 
think we’re going to struggle with 
understanding sequencing from randomized 
clinical trials.

“
CLINICAL TRIAL DEVELOPMENT
Advances in future trial design are needed to ensure that regimens are 
practical, endpoints are meaningful, the science of biomarkers is improved, and 
informative subgroup analyses are planned
> Trials are needed to determine how to best sequence available agents in the 

metastatic setting
– This may be best done through the NCI or cooperative groups, possibly as 

an umbrella study to address several sequencing questions at one time
> Development of new biomarkers/companion diagnostics to individualize therapy is 

essential
– The development of predictive markers will be especially important for IO 

therapies, because of the risk for permanent toxicities

“



Experts Discussed the Biggest Challenges in Breast Cancer 
Treatment Today (2/2)

PATIENT CONCERNS
> Relatively high drug pricing introduces many challenges for access in the US 
> Patients need help to deal with the anxiety and depression that can come with a 

breast cancer diagnosis

ADHERENCE TO ORAL THERAPIES
Adherence historically has been low with endocrine therapy in the curative 
setting, and is likely to become more of a challenge with the addition of targeted 
agents
> At MD Anderson, an app is used where patients enter side effects daily, and a 

nurse practitioner navigator follows up within 24 hours
> One expert suggested a bot-driven app that checks on patients and reminds them 

to take their medicine
> Practices/pharmacies need financial support to increase staffing to monitor 

patients more closely
– Pharma companies could provide support through a third party to directly 

check on patients utilizing their agents

Dr Rugo:
Managing patients on CDK4/6 inhibitors –
despite the fact that I feel like we talk about 
this all the time, people still have a hard time 
managing in a clinic, they are not sure what to 
do, and they don’t manage it well, and patients 
end up on very low doses, on funny 
schedules, all sorts of things.

“
“



Experts Considered Educational Gaps in the Community

EDUCATIONAL NEEDS FOR COMMUNITY PRACTICES
Further education of community physicians is needed with regard to
> Biomarker testing, such as when to test for PD-L1 and when not to (metastatic vs 

early-stage TNBC)
> Moving NGS testing to the curative setting
> How to use immunotherapy and how to identify immune toxicities
> How to manage CDK4/6i treatment, in both the metastatic and early-stage settings
> How to integrate newly approved agents into practice
> Managing toxicities and monitoring with novel agents, particularly recent approvals

– Specific examples included management of abemaciclib-related diarrhea, 
DXd-associated ILD, and pembrolizumab-associated irAEs

> Profiling newly diagnosed cancers, and educating patients on the benefits of 
neoadjuvant therapy, such as the ability to individualize postoperative therapy 

> Updates to trials that are published or presented in smaller venues that do not 
receive as much press coverage, particularly when the updated data change 
interpretation of results

Dr Arun:
I am very interested in community outreach 
and education as well. There are many, many 
trials and they are updated all the time. Not 
everybody is aware of ESMO Breast, for 
example, where important study outcomes are 
updated, the P value changed, or the hazard 
ratio changed. I think education is important.

“
“



Experts Speculated on the Future of Breast Cancer 
Management
PREDICTIONS FOR THE FUTURE
> The role of surgery will decrease as systemic treatments improve in the curative 

setting, and as MRD assays and/or molecular imaging become more sensitive
> Real-word evidence will be used increasingly to fill in gaps from randomized trials

– Artificial intelligence may be used to help organize and interpret the massive 
numbers of raw data

> Combinatorial targeted therapy will be used to suppress cancers more effectively 
(like the multidrug regimens that have been so effective in treating HIV) Dr Rugo:

Flatiron has completely changed our ability to 
do real-world analyses because they collect all 
the molecular data. It's fabulous. You can look 
at minority populations and odd situations, all 
sorts of things.

“

Dr Rugo:
I do think we have emerging data that if we find the right drugs and the right targets,  
we can change outcome by changing therapy in the post-neoadjuvant setting. We 
want to be able to treat even small cancers potentially in the neoadjuvant setting.

“ “

“
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