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SUMMARY

HER2-targeted agents are the central component of HER2-positive metastatic breast cancer (MBC) treatment. The
combination of trastuzumab, pertuzumab and a taxane is the preferred first-line regimen in most settings. For patients
with disease relapse after adjuvant therapy, treatment decisions in the first-line are influenced by the treatment-free
interval and the regimens used in the (neo)adjuvant setting. T-DXd has been recently established as the preferred
second-line therapy. T-DM1, or the combination of tucatinib, trastuzumab and capecitabine, are reasonable third-line
options, although efficacy and safety data of these regimens after prior exposure to T-DXd are lacking. In fourth and
later lines, trastuzumab duocarmazine, neratinib plus capecitabine, margetuximab plus chemotherapy, lapatinib-
based combinations or the continuation of trastuzumab with different chemotherapy partners are valid alternatives.
(BELG J MED ONCOL 2022;16(6): ONLINE AHEAD OF PRINT)
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INTRODUCTION

Human epidermal growth factor receptor 2 (HER2) overex-
pressed and/or amplified breast cancer (BC) represents ap-
proximately 15-20% of all breast cancers and is characterised
(if untreated) by an aggressive behavior, a high risk of relapse
and a worse prognosis.! The incorporation of HER2-target-
ed therapies into treatment algorithms significantly reduced
the risk of recurrence and improved survival of patients with
both early and metastatic HER2-positive BC.* Particularly in
the metastatic setting, since the demonstration of the benefit
of trastuzumab and chemotherapy, the first anti-HER2 the-
rapy to be approved for clinical use, several other agents have
shown significant activity, including other monoclonal anti-
bodies, tyrosine kinase inhibitors, and antibody-drug conju-
gates.”* However, the increasing availability of active agents,
overlapping indications, and different toxicity profiles have
increased the complexity of the decision-making process.
On behalf of the Belgian Society of Medical Oncology Breast
Cancer Taskforce, we review available evidence supporting
therapeutic decisions and propose a treatment algorithm for
patients with HER2-positive metastatic breast cancer (MBC).

FIRST-LINE TREATMENT
The gold standard first-line therapy for patients with pre-
viously untreated HER2-positive MBC was established by
the phase III CLEOPATRA trial.” In this study, 808 women
with HER2-positive MBC were treated with trastuzumab and
docetaxel and randomly assigned to treatment with pertu-
zumab or placebo every three weeks, until disease progres-
sion or intolerable side effects.” The three-agent combination
of trastuzumab plus pertuzumab and a taxane (THP) im-
proved the progression-free survival (PFS) (median PFS 18.7
vs 12.4 months, HR 0.69; 95% CI 0.59-0.81; P < 0.001, with
and without pertuzumab, respectively) and overall survival
(OS) (median OS 57.1 vs 40.8 months, HR 0.69; 95% CI
0.58-0.82) in comparison with trastuzumab/docetaxel.” If
tolerated, docetaxel should be given for at least six cycles,
followed by maintenance trastuzumab/pertuzumab until dis-
ease progression.” Although docetaxel was used as chemo-
therapy backbone in the CLEOPATRA trial, it is reasonable
to assume that other taxanes represent acceptable chemo-
therapy alternatives. The single-arm PERUSE study enrolled
1,436 patients with HER2-positive locally advanced or MBC
for treatment with trastuzumab and pertuzumab combined
with a taxane and demonstrated comparable OS between
docetaxel, paclitaxel or nab-paclitaxel (median OS of 66.5,
64.0 and 70.9 months, respectively).!” If taxanes are contrain-
dicated, less toxic chemotherapy partners may be considered,
including vinorelbine, oral cyclophosphamide (older patients)
and capecitabine.®!*? For patients who prefer to avoid che-
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motherapy-based treatment regimens or who have comorbidi-
ties or performance status that preclude the use of cytotox-
ic agents, HER2-targeted therapy without chemotherapy (for
patients with hormone receptor negative disease) or in com-
bination with endocrine therapy (hormone receptor positive
disease) might be considered.'***

SECOND-LINE TREATMENT

The antibody drug conjugate (ADC) trastuzumab emtansine
(T-DM1) was considered the standard treatment after tras-
tuzumab and a taxane progression with or without pertuzu-
mab in the metastatic setting, largely based on the results of
the EMILIA trial.”® In this study, 991 patients with HER2-posi-
tive MBC who had previously been treated with trastuzu-
mab and a taxane were randomised to treatment with T-DM1
or lapatinib plus capecitabine and demonstrated an improve-
ment in PFS (median PFS 9.6 vs. 6.4 months; HR 0.65, 95%
CI1 0.55-0.77) and in OS (median OS 30.9 vs. 25.1 months;
HR 0.68; 95% CI, 0.55 to 0.85) favouring the T-DM1 arm.”
However, nearly a decade after the presentation of the
EMILIA trial, recently presented data from the DESTINY-
Breast-03 study have changed treatment paradigms in this
clinical setting.'® In this phase III trial, another ADC, trastu-
zumab deruxtecan (T-DXd), was compared to T-DM1 in 524
patients with HER2-positive MBC previously treated with a
taxane and trastuzumab.'® Treatment with T-DXd 5.4 mg/
kg once every three weeks resulted in improved overall re-
sponse rate (79.7% vs 34.2%) and PFS (HR 0.28, P = 7.8x10-
22), with a twelve month PFS rate of 75.8% with T-DXd
versus 34.1% with T-DM1.16 Although OS data were imma-
ture, a numerical improvement in OS favouring T-DXd was
observed (HR 0.56; P = 0.0071), which did not meet the pre-
defined significance boundary at the time of this analysis."
Importantly, although there was a safety concern due to fatal
cases of drug-related interstitial lung disease (ILD) observed
in the phase Il DESTINY-BreastOl study, and although ILD
occurred in 10.5% of patients treated with T-DXd in the
DESTINY-Breast03 study, there were only 0.8% grade 3 ac-
cording to common terminology criteria for adverse events

[CTCAE] criteria, and no fatal events were reported.®!

THIRD-LINE TREATMENT AND BEYOND

In patients previously treated with trastuzumab- and T-DM1-
based therapy, tucatinib, an oral tyrosine kinase inhibitor
(TKD) that is selective for the kinase domain of HER2 with
minimal inhibition of epidermal growth factor receptor
(EGFR), demonstrated significant activity.” In the HER-
2CLIMB study, heavily pre-treated patients with HER2-posi-
tive MBC (median of four prior lines of therapy) were ran-
domly assigned to receive either tucatinib 300 mg orally twice



daily or placebo, in combination with trastuzumab (conven-
tional dosing) and capecitabine (1000 mg/m* twice daily).”
After a median follow-up of 29.6 months, tucatinib-based
therapy significantly increased PFS (median PFS 7.6 vs 4.9
months, HR 0.57, 95% CI 0.47-0.70) and OS (median OS
24.7 vs 19.2 months, HR 0.73, 95% CI 0.59-0.90)." Tmpor-
tantly, 291 patients with central nervous system (CNS) in-
volvement were included in HER2CLIMB, including those
with treated and stable, treated and progressing or previous-
ly untreated CNS disease. In this population with baseline
brain metastases (BM), tucatinib treatment was associated
with reduced risk of intracranial progression or death (CNS-
PFS HR 0.32; 95% CI, 0.22 to 0.48), and OS improvement
(HR 0.58; 95% CI, 0.40 to 0.85)." Considering these data,
although HER2CLIMB was conducted in a third-line setting,
tucatinib can be considered as a reasonable second-line al-
ternative, especially for selected patients with BM.° The ap-
propriate representation of patients with BM in HER2CLIMB
and the significant levels of CNS activity demonstrated by this
agent were recognised in the approvals by regulatory agen-
cies such as the Furopean Medicines Agency (EMA) and the
US Food and Drug Administration (FDA) which specifical-
ly mentioned the inclusion of patients with CNS involve-
ment in the indication statements.”**' Finally, considering
that HER2CLIMB included patients with HER2-positive
MBC after previous treatment with at least two anti-HER2
drugs, this regimen may, in rare situations, be considered
a first-line alternative for patients with early relapse after
treatment with trastuzumab, pertuzumab and T-DM1 in
the early setting.

Trastuzumab deruxtecan may also be considered a third-line
option for patients not previously treated with this agent in
second-line. In the single-arm, phase II DESTINY-BreastOl
study, T-DXd yielded an overall response rate (ORR) of 60.9%
95% CI, 534 to 68.0%) and a median PES of 16.4 months
(95% CI, 12.7 to not reached) in patients previously treat-
ed with trastuzumab- and T-DM1-based therapies (median
number of previous cancer regimens of six)."” T-DM1 is
another third-line treatment alternative for patients not ex-
posed to this agent in previous lines (although there are no
data about the efficacy of T-DM1 after T-DXd exposure). In
the TH3RESA study, T-DM1 was compared with treatment
of physician's choice (TPC) in 602 patients previously treat-
ed with trastuzumab and lapatinib.?* Patients treated with
T-DM1 had an improvement in PFS (median PFS 6.2 vs 3.3
months; HR 0.53, 95% CI 0.42-0.66) and OS (median OS 22.7
vs 15.8 months; HR 0.68, 95% CI 0.54-0.85).>

As a general principle, continued anti-HER2 blockade is
considered a standard clinical practice beyond disease pro-
gression.” The definition of standards of care in subsequent
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lines is strongly influenced by previous lines of treatment,
response to prior therapies, disease-free interval, different
toxicity profiles between agents, comorbidities/patients” per-
formance status, treatment availability and patient’s pre-
ferences. Additional treatment options include sequential
trastuzumab-based strategies (in combination with differ-
ent chemotherapy backbones), TKIs, and other monoclonal
antibodies and ADCs.

Margetuximab is an Fc-engineered anti-HER2 antibody
that was compared with trastuzumab (both in combina-
tion with chemotherapy) in the SOPHIA trial, which in-
cluded patients who had experienced disease progression
after at least two lines of anti-HER2 therapy.”’ In this study,
margetuximab-based therapy was associated with a very
modest PES improvement (median PES 5.8 vs 4.9 months;
HR 0.76, 95% C10.59-0.98) without improvement in OS.**
Based on this result, margetuximab has been approved by
the FDA (not yet approved by the EMA).

The phase III NALA trial enrolled 621 patients with at least
two previous lines of HER2-directed therapy for treatment
with capecitabine in combination with either lapatinib or ne-
ratinib, an irreversible pan-HER TKI.** The combination of
neratinib and capecitabine improved median PFS (median
PES 8.8 vs 6.6 months; HR 0.76, 95% CI 0.63-0.93), with no
significant impact on OS in comparison with lapatinib and
capecitabine.*

Trastuzumab duocarmazine is another HER2-targeted ADC
that demonstrated activity in late lines of treatment in the
recently presented phase 111 SYD985.002/TULIP trial.25 In
this study, trastuzumab duocarmazine was compared to
TPC in patients who had received at least two prior lines
of treatment, or previous treatment with T-DM1.% Trastu-
zumab duocarmazine therapy was associated with an im-
provement in PFS (median PFS 7.0 vs 4.9 months, HR 0.64,
95% CI 0.49-0.84), with no improvement in OS at the time
of this analysis.?” Importantly, eye toxicity was reported by
78.1% of patients treated with trastuzumab duocarmazine,
accounting for a treatment discontinuation rate of 20.8% in
this arm.?” An ongoing clinical trial (NCT04983238) is evalu-
ating the safety and efficacy of sodium thiosulfate eye drops
to reduce ocular toxicity in patients treated with this agent.
Finally, ARX788, a site-specific anti-HER2 ADC, demon-
strated low systemic toxicity and promising activity in the
phase I ACE-Breast-01 trial, with an ORR of 74%, a disease
control rate of 100% and median PFS has not been reached
in a heavily pre-treated population.?

Lapatinib is another HER2-targeted TKI approved for the
treatment of HER2-positive MBC.?” The EGF104900 study
randomised patients who experienced progression on pri-
or trastuzumab-containing regimens to receive either lapa-
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De novo metastatic disease

HER2-positive MBC

Recurrent disease

Treatment-free interval ®

Trastuzumab + Pertuzumab + Taxane 2

> 12 months

Tucatinib + Trastuzumab + Capecitabine ® §

Active brain metastases ¢

T-DM1°¢

Treatment options:
Trastuzumab-chemotherapy
Lapatinib-trastuzumab

Margetuximab-chemotherapy f
Neratinib-chemotherapy f

ET + HER2-targeted agent
Clinical trial

FIGURE 1. Treatment algorithm for patients with HER2-positive locally advanced unresectable or metastatic breast cancer.

a. Trastuzumab may be combined with endocrine therapy (ET) if chemotherapy is contraindicated. ET should be added as

maintenance therapy concomitantly with trastuzumab and pertuzumab after the discontinuation of chemotherapy.

b. Time elapsed between completion of HER2-targeted systemic therapy and diagnosis of metastatic disease.

c. T-DXd and THP are the preferred first-line therapies for patients treated with pertuzumab-containing and pertuzumab-free

adjuvant regimens, respectively.

d. For patients with short DFI and pre-treated with T-DMT1 in the early setting, presenting with active brain metastases not

requiring or not eligible for immediate local treatment, tucatinib-trastuzumab-capecitabine can be considered the preferred

treatment option before T-DXd based on current evidence.

e. There is no direct evidence supporting an optimal sequence of treatment after progression to T-DXd.

f. Not EMA-approved.

tinib alone or in combination with trastuzumab.?® In this
study, the combination of lapatinib with trastuzumab im-
proved PFS (HR 0.74; 95% CI, 0.58 to 0.94) and OS (HR 0.74;
95% CI1, 0.57 to 0.97) in comparison with lapatinib monothe-
rapy.”® However, these data should be analysed with caution
considering the characteristics of the population included
in this trial in regards to treatment standards at the time the
study was designed, which are markedly different from cur-
rent standard practice (i.e. no prior exposure to pertuzumab,
ADC or other TKD).
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DISEASE RELAPSE AFTER
(NEO)ADJUVANT THERAPY

For patients who experience unresectable or metastatic re-
currence after (neo)adjuvant HER2-targeted treatment, the-
rapeutic decisions are largely influenced by the therapy used
in the (neo)adjuvant setting, treatment-free interval, and pre-
vious toxicities (Figure 1). Patients who experience disease
recurrence more than twelve months after the end of adju-
vant systemic therapy should be managed along the lines
recommended for patients with de novo metastatic disease



KEY MESSAGES FOR CLINICAL PRACTICE

choice for the majority of patients.

clinical scenarios.

1. The treatment landscape for patients with HER2-positive advanced breast cancer is rapidly evolving.

2. As first-line therapy, the combination of trastuzumab, pertuzumab and a taxane remains the preferred

3. In the second-line setting, trastuzumab deruxtecan should be considered the preferred therapy in most

4. There is no direct evidence supporting an optimal sequence of treatment after progression to T-DXd.

5. T-DM1 and tucatinib in combination with trastuzumab and capecitabine are reasonable third-line options.
Tucatinib-based therapy may be considered particularly in patients with brain metastases.

(e.g., trastuzumab, pertuzumab and taxane combination
as preferred first-line therapy).” For patients with a treat-
ment-free interval of less than six months, we recommend
T-DXd-based first-line therapy, regardless of the therapeutic
regimen used in the curative setting, based on the results
of DESTINYBreast-03 trial.' For patients who experience
recurrence with a treatment-free interval of six to twelve
months, therapeutic decisions must be individualised and
may vary according to the regimen used in the early set-
ting, namely: 1) T-DXd could be considered if the regimen
used in the early setting included pertuzumab, based on
the DESTINYBreast-03 study'®, and 2) for patients treat-
ed with pertuzumab-free adjuvant regimens (i.e., trastuzu-
mab monotherapy or T-DM1), in the absence of consensus,
the combination of trastuzumab, pertuzumab and taxane
is an appropriate option.

CONCLUSION

The treatment landscape of HER2-positive MBC is rapidly
evolving with the incorporation of novel anti-HER2 ther-
apies that significantly improved the survival of patients
with HER2-positive MBC. Several HER2-targeted agents
have recently been incorporated into clinical practice, in-
creasing the complexity of the decision-making and treat-
ment tailoring process. A multidisciplinary patient-centred
approach is essential for optimising treatment sequencing.
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