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Tucatinib vs Placebo, Both in Combination With Trastuzumab
and Capecitabine, for Previously Treated ERBB2 (HER2)-Positive
Metastatic Breast Cancer in Patients With Brain Metastases
Updated Exploratory Analysis of the HER2CLIMB Randomized Clinical Trial
Nancy U. Lin, MD; Rashmi K. Murthy, MD, MBE; Vandana Abramson, MD; Carey Anders, MD; Thomas Bachelot, MD, PhD; Philippe L. Bedard, MD;
Virginia Borges, MMSc, MD; David Cameron, MD, MA; Lisa A. Carey, MD; A. Jo Chien, MD; Giuseppe Curigliano, MD, PhD; Michael P. DiGiovanna, MD, PhD;
Karen Gelmon, MD; Gabriel Hortobagyi, MD; Sara A. Hurvitz, MD; Ian Krop, MD, PhD; Sherene Loi, MD, PhD; Sibylle Loibl, MD, PhD;
Volkmar Mueller, MD; Mafalda Oliveira, MD, PhD; Elisavet Paplomata, MD; Mark Pegram, MD; Dennis Slamon, MD;
Amelia Zelnak, MD, MSc; Jorge Ramos, DO; Wentao Feng, PhD; Eric Winer, MD

IMPORTANCE It is estimated that up to 50% of patients with ERBB2 (HER2)-positive
metastatic breast cancer (MBC) will develop brain metastases (BMs), which is associated with
poor prognosis. Previous reports of the HER2CLIMB trial have demonstrated that tucatinib
in combination with trastuzumab and capecitabine provides survival and intracranial benefits
for patients with ERBB2-positive MBC and BMs.

OBJECTIVE To describe overall survival (OS) and intracranial outcomes from tucatinib in
combination with trastuzumab and capecitabine in patients with ERBB2-positive MBC and
BMs with an additional 15.6 months of follow-up.

DESIGN, SETTING, AND PARTICIPANTS HER2CLIMB is an international, multicenter,
randomized, double-blind, placebo-controlled clinical trial evaluating tucatinib in
combination with trastuzumab and capecitabine. The 612 patients, including those with
active or stable BMs, had ERBB2-positive MBC previously treated with trastuzumab,
pertuzumab, and trastuzumab emtansine. The study was conducted from February 23, 2016,
to May 3, 2019. Data from February 23, 2016, to February 8, 2021, were analyzed.

INTERVENTIONS Patients were randomized 2:1 to receive tucatinib (300 mg orally twice daily)
or placebo (orally twice daily), both in combination with trastuzumab (6 mg/kg intravenously
or subcutaneously every 3 weeks with an initial loading dose of 8 mg/kg) and capecitabine
(1000 mg/m2 orally twice daily on days 1-14 of each 3-week cycle).

MAIN OUTCOMES AND MEASURES Evaluations in this exploratory subgroup analysis included
OS and intracranial progression-free survival (CNS-PFS) in patients with BMs, confirmed
intracranial objective response rate (ORR-IC) and duration of intracranial response (DOR-IC)
in patients with measurable intracranial disease at baseline, and new brain lesion–free
survival in all patients. Only OS was prespecified before the primary database lock.

RESULTS At baseline, 291 of 612 patients (47.5%) had BMs. Median age was 52 years (range,
22-75 years), and 289 (99.3%) were women. At median follow-up of 29.6 months (range,
0.1-52.9 months), median OS was 9.1 months longer in the tucatinib-combination group
(21.6 months; 95% CI, 18.1-28.5) vs the placebo-combination group (12.5 months; 95% CI,
11.2-16.9). The tucatinib-combination group showed greater clinical benefit in CNS-PFS and
ORR-IC compared with the placebo-combination group. The DOR-IC was 8.6 months (95% CI,
5.5-10.3 months) in the tucatinib-combination group and 3.0 months (95% CI, 3.0-10.3
months) in the placebo-combination group. Risk of developing new brain lesions as the site
of first progression or death was reduced by 45.1% in the tucatinib-combination group
vs the placebo-combination group (hazard ratio, 0.55 [95% CI, 0.36-0.85]).

CONCLUSIONS AND RELEVANCE This subgroup analysis found that tucatinib in combination
with trastuzumab and capecitabine improved OS while reducing the risk of developing new
brain lesions, further supporting the importance of this treatment option for patients with
ERBB2-positive MBC, including those with BMs.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT02614794

JAMA Oncol. doi:10.1001/jamaoncol.2022.5610
Published online December 1, 2022.
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A pproximately 15% to 20% of breast cancers overex-
press human epidermal growth factor receptor 2
(ERBB2 [formerly HER2]), a subtype of breast cancer

with an aggressive clinical phenotype and historically poor
survival outcomes before the advent of ERBB2-targeted
therapeutics.1-4 The introduction of ERBB2-directed thera-
pies has resulted in better outcomes for patients with ERBB2-
positive breast cancers.5-9 These approaches include using
dual ERBB2 blockade, such as anti-ERBB2 antibodies with non-
overlapping target epitopes in the ERBB2 extracellular do-
main, anti-ERBB2 antibody plus small molecule ERBB2 tyro-
sine kinase inhibitors, and ERBB2-targeting antibody–drug
conjugates.5-10

With improved systemic control, the incidence of brain
metastases (BMs) as a sanctuary site has increased.11 It is es-
timated that up to 50% of patients with ERBB2-positive meta-
static breast cancer (MBC) will develop BMs,12 which is asso-
ciated with higher morbidity and shorter survival.13-16

Neurosurgery, radiosurgery, and whole-brain radiotherapy are
often used to treat BMs; however, these techniques can lead
to neurologic toxic effects and reduce patients’ quality of
life.11,17 Despite the high prevalence and their poor prognosis,
patients with BMs, especially those with active or untreated
BMs, have been historically excluded from early- and late-
stage clinical trials.18-22 Hence, there is a substantial need for
tolerable systemic treatment options to treat established BMs
and reduce the risk for progression in the central nervous
system (CNS).

HER2CLIMB (NCT02614794) is a randomized, double-
blind, placebo-controlled clinical trial evaluating tucatinib
vs placebo, both in combination with trastuzumab and
capecitabine, for ERBB2-positive MBC previously treated with
trastuzumab, pertuzumab, and trastuzumab emtansine (T-
DM1) in any setting (neoadjuvant, adjuvant, and metastatic).23

In contrast to other studies,11 nearly half of the enrolled
population of HER2CLIMB had BMs at baseline, including
active BMs. The trial’s primary analysis (median follow-up of
14.0 months; 95% CI, 12.8-14.7) demonstrated that dual ERBB2
blockade with tucatinib in combination with trastuzumab and
capecitabine provided a significant benefit in overall survival
(OS) and progression-free survival (PFS) for patients with
ERBB2-positive MBC.23 At additional follow-up (median
follow-up of 29.6 months; 95% CI, 28.2 to 31.3 months), the
OS benefit associated with tucatinib was maintained.24

In the initial analysis of HER2CLIMB, tucatinib in combi-
nation with trastuzumab and capecitabine provided a PFS ben-
efit with a risk reduction of 52% in overall disease progres-
sion or death in patients with BMs.23 In these patients, tucatinib
in combination with trastuzumab and capecitabine also re-
duced the risk of intracranial progression or death by 68%.25

Finally, the confirmed intracranial objective response rate
(ORR-IC) was higher in the tucatinib-combination group com-
pared with the placebo-combination group (47.3% vs 20.0%).25

Our exploratory subgroup analyses report efficacy out-
comes for patients with BMs, as well as time to new brain le-
sion(s) as the site of first progression or death in all patients
enrolled in HER2CLIMB, with an additional 15.6 months of
follow-up.

Methods

Study Design
The study design for HER2CLIMB has been described
previously.23 In this subgroup analysis of a randomized clini-
cal trial, eligible patients were aged 18 years or older with cen-
trally confirmed, locally advanced or metastatic, ERBB2-
positive breast cancer previously treated with trastuzumab,
pertuzumab, and T-DM1 in any setting. Patients were random-
ized 2:1 to receive tucatinib (300 mg orally twice daily) or pla-
cebo (orally twice daily), both in combination with trastuzumab
(6 mg/kg intravenously every 3 weeks with an initial loading
dose of 8 mg/kg; subcutaneous administration was allowed)
and capecitabine (1000 mg/m2 orally twice daily on days 1-14
of each 3-week cycle) (Figure 1).23 Patients were stratified ac-
cording to the presence of BMs (yes or no), Eastern Coopera-
tive Oncology Group performance status score (0 or 1), and geo-
graphic region (United States, Canada, or the rest of the world).
After the primary analysis, the study was unblinded, and
beginning in February 2020, patients were allowed to cross
over from the placebo-combination group to the tucatinib-
combination group; the data cutoff date for the current analy-
sis was February 8, 2021.24

Independent ethics committees or institutional review
boards at each site reviewed and approved the protocol (trial
protocol and statistical analysis plan in Supplement 1). The
study was conducted in accordance with the principles of the
Declaration of Helsinki and the International Council for
Harmonisation guidelines for Good Clinical Practice and with
the study protocol. Written informed consent was provided
by all patients before enrollment. This study followed the Con-
solidated Standards of Reporting Trials (CONSORT) reporting
guideline.

Assessment and Classification of BMs
Patients with a history or presence of BMs at baseline were eli-
gible to participate.23 Patients with untreated brain lesions
greater than 2 cm in diameter were eligible if immediate local

Key Points
Question Can tucatinib, trastuzumab, and capecitabine provide
systemic and intracranial benefit for patients with ERBB2
(HER2)-positive metastatic breast cancer and brain metastases?

Findings In this exploratory subgroup analysis of a randomized
clinical trial of 612 patients with ERBB2-positive breast cancer,
overall survival, intracranial efficacy, and new brain lesion–free
survival were evaluated. Tucatinib in combination with
trastuzumab and capecitabine prolonged median overall survival
by 9.1 months in patients with brain metastases and reduced the
risk of developing new brain lesions as sites of first progression
or death by 45.1% in all patients.

Meaning Findings suggest tucatinib in combination with
trastuzumab and capecitabine provides survival benefits and
delays development of new brain lesions, representing an
important treatment option for patients with ERBB2-positive
metastatic breast cancer, including those with brain metastases.
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therapy was not required according to investigator assess-
ment. Individuals requiring immediate local therapy could still
enroll after receiving surgery, radiation therapy, or both. All
patients underwent brain magnetic resonance imaging at base-
line, and those with BMs had imaging performed every 6 weeks
for 24 weeks and then every 9 weeks until disease progres-
sion according to Response Evaluation Criteria in Solid Tu-
mors (RECIST), version 1.1 criteria. Enrolled patients with BMs
were classified as having either active or stable BMs, as de-
scribed previously25 and summarized in Figure 1. Active BMs
were defined as those that were either untreated or previ-
ously treated and had progressed since the most recent CNS-
directed therapy. Stable BMs were defined as those that were
previously treated and had not progressed since the most
recent CNS-directed therapy. Patients with leptomeningeal
disease were not eligible.

Efficacy Assessments
Disease response and progression in the brain were evalu-
ated according to investigator assessment with RECIST, ver-
sion 1.1 to assess brain lesions independently from other
organs.25 Intracranial responses were calculated according to
the change in the sum of diameters of all target brain lesion
measurements and evaluation of nontarget and new brain le-
sions, using RECIST, version 1.1. Overall survival was evalu-
ated to assess the systemic effect of tucatinib in combination
with trastuzumab and capecitabine. The following explor-
atory end points were evaluated to assess the intracranial
responses: confirmed ORR-IC and duration of intracranial re-
sponse (DOR-IC; defined as time from first intracranial objec-

tive response [complete or partial response] to intracranial
disease progression or death) in patients with measurable in-
tracranial lesions at baseline and intracranial PFS (CNS-PFS;
defined as time to disease progression in the brain or death,
whichever occurred first). These assessments were per-
formed for all patients with BMs and separately for sub-
groups of patients with active and stable BMs.

New brain lesion–free survival was defined as the time from
randomization to new lesion in the brain according to inves-
tigator assessment based on RECIST, version 1.1 or death from
any cause. All patients in the intention-to-treat population
were included in this analysis.

Statistical Analysis
Overall survival, CNS-PFS, and time to new brain lesion–free
survival and the corresponding 95% CIs were estimated via the
Kaplan-Meier method. A stratified Cox proportional hazards
model was used to estimate hazard ratios (HRs) and 95% CIs.
All P values reported in this exploratory subgroup analysis were
2-sided, are nominal, and were obtained from the stratified log-
rank test. SAS version 9.4 was used for data analysis. Intracra-
nial objective response rate with 95% CI was provided for pa-
tients with measurable intracranial disease at baseline by
treatment group. Kaplan-Meier estimates of median DOR-IC
(with corresponding 95% CIs) were provided for patients who
achieved a confirmed ORR-IC. Data from February 23, 2016,
to February 8, 2021, were analyzed.

For OS, patients without events were censored on the date
last known to be alive. For CNS-PFS, DOR-IC, and new brain
lesion–free survival, patients without events were censored at

Figure 1. CONSORT Diagram

819 Patients screened

612 Randomized, 2:1

207 Excluded

211 Without brain 
metastasesa

198 With brain metastases
80 Stabled

118 Activee

74 Treated progressing
44 Untreated

11 Remained on treatmentf

131 Discontinued study
116 Death
14 Withdrawal of consent
1 Lost to follow-up

56 In follow-up

410 Tucatinib 
combinationb

202 Placebo 
combinationc

108 Without brain 
metastasesa

93 With brain metastases
37 Stabled

56 Activee

34 Treated progressing
22 Untreated

9 Patients who crossed over
4 On tucatinib after crossover
5 Off tucatinib after crossover

73 Discontinued study
70 Death
3 Withdrawal of consent

15 In follow-up

1 Remained on treatment

a Two enrolled patients did not
undergo baseline brain magnetic
resonance imaging (1 in the
tucatinib-combination group and
1 in the placebo-combination
group).

b Tucatinib, trastuzumab, and
capecitabine.

c Placebo, trastuzumab, and
capecitabine.

d Patients with brain metastases that
were previously treated and did not
progress since most recent
CNS-directed therapy.

e Patients with brain metastases that
were either untreated or previously
treated and progressed since most
recent CNS-directed therapy.

f Original randomized treatment,
not including crossover.
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the last evaluable magnetic resonance imaging assessment. For
patients who crossed over from the placebo-combination group
to the tucatinib-combination group, OS analysis was based on
the intention-to-treat principle (ie, according to randomiza-
tion regardless of crossover). For other analyses, crossing over
to tucatinib was considered as receiving a new anticancer
therapy.

Results
Patient Characteristics
As described previously,25 612 patients were randomized 2:1
to receive tucatinib, trastuzumab, and capecitabine or pla-
cebo, trastuzumab, and capecitabine. Median age was 52 years
(range, 22-75 years), 289 (99.3%) of the 291 patients with BMs
were women, and 2 (0.7%) were men. Almost half (291 of 612
[47.5%]) of the enrolled patients had BMs at baseline (Figure 1).
Nine patients with BMs crossed over from the placebo-
combination group to receive tucatinib in combination with
trastuzumab and capecitabine (at data cutoff, 4 patients were
still receiving treatment, and 5 had discontinued treatment).
Baseline demographics and disease characteristics were com-
parable between the 2 treatment groups and to that of the over-

all HER2CLIMB population.23,25 The breakdown of different
BM subgroups is summarized in Figure 1.

Overall Survival
All Patients With BM at Baseline
With an additional 15.6 months of follow-up (median fol-
low-up of 29.6 months; range, 0.1-52.9 months), OS benefit
with tucatinib improved compared with OS from the initial
analysis.24 Median OS was 9.1 months longer—a clinically sig-
nificant improvement—in the tucatinib-combination group
than in the placebo-combination group for all patients with BMs
(21.6 vs 12.5 months; 95% CI, 18.1-28.5 vs 11.2-16.9) (Figure 2A).
The estimated 1-year OS was 70.0% (95% CI, 63.0%-76.0%) for
the tucatinib-combination group and 50.6% (95% CI, 39.9%-
60.3%) for the placebo-combination group; the estimated
2-year OS was 48.5% (95% CI, 41.1%-55.5%) for the tucatinib-
combination group and 25.1% (95% CI, 16.8%-34.4%) for the
placebo-combination group. Risk of death was reduced by
40.0% in the tucatinib-combination group vs the placebo-
combination group (HR, 0.60 [95% CI, 0.44-0.81]; P < .001).

Patients With Active BM at Baseline
Median OS was 9.6 months longer (95% CI, 7.6-11.1 months)
in the tucatinib-combination group than in the placebo-

Figure 2. Efficacy of Tucatinib Combination Therapy in Patients With Brain Metastases
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B, Median progression-free survival
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months) for patients who received
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(95% CI, 3.6-5.7 months) for those
who received Pbo + Tras + Cape. CNS
indicates central nervous system.
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combination group for patients with active BMs (21.4 vs 11.8
months; 95% CI, 18.1-28.9 vs 10.3-15.2 months). Estimated
1-year OS was 70.7% (95% CI, 61.5%-78.1%) for the tucatinib-
combination group and 46.4% (95% CI, 33.1%-58.8%) for the
placebo-combination group; estimated 2-year OS was 48.9%
(95% CI, 39.4%-57.8%) for the tucatinib-combination group and
21.4% (95% CI, 11.8%-32.9%) for the placebo-combination
group. Risk of death was reduced by 47.6% in the tucatinib-
combination group vs the placebo-combination group
(HR, 0.52 [95% CI, 0.36-0.77]; P < .001).

A total of 66 patients enrolled with untreated BMs at base-
line (Figure 1). Median OS was 6.3 months longer in the
tucatinib-combination group compared with the placebo-
combination group (19.7 [95% CI, 13.2-28.5] vs 13.4 [95% CI,
6.0 to inestimable] months).

Patients With Stable BM at Baseline
Median OS was 5.2 months longer in the tucatinib-
combination group compared with the placebo-combination
group in patients with stable BMs (21.6 vs 16.4 months; 95%
CI, 15.3-42.4 vs 10.6-21.6). The estimated 1-year OS was 69.1%
(95% CI, 57.2%-78.3%) for the tucatinib-combination group and
57.2% (95% CI, 39.4%-71.6%) for the placebo-combination
group; the estimated 2-year OS was 47.8% (95% CI, 35.9%-
58.8%) for the tucatinib-combination group and 31.0% (95%
CI, 16.6%-46.6%) for the placebo-combination group. Risk of
death was reduced by 30.5% in the tucatinib-combination
group vs the placebo-combination group (HR, 0.70 [95% CI,
0.42-1.16]; P = .16).

Intracranial Responses
CNS-PFS
The CNS-PFS benefit with tucatinib was maintained with lon-
ger follow-up for patients with BMs. Median CNS-PFS was 5.7
months longer in the tucatinib-combination group than in
the placebo-combination group for all patients with BMs
(9.9 vs 4.2 months; 95% CI, 8.4-11.7 vs 3.6-5.7) (Figure 2B). The
estimated 1-year CNS-PFS was 38.4% (95% CI, 29.6%-47.2%)
for the tucatinib-combination group and 7.9% (95% CI, 1.7%-
21.0%) for the placebo-combination group; the estimated
2-year CNS-PFS was 19.3% (95% CI, 11.3%-28.9%) for the
tucatinib-combination group and 0% for the placebo-
combination group. Risk of progression was reduced by
61.4% in the tucatinib-combination group vs the placebo-
combination group (HR, 0.39 [95% CI, 0.27-0.56]; P < .001).

Median CNS-PFS was 5.6 months longer in the tucatinib-
combination group than in the placebo-combination group
for patients with active BMs (9.6 vs 4.0 months; 95% CI, 7.6-
11.1 vs 2.9 to 5.6). The estimated 1-year CNS-PFS was 32.1% (95%
CI, 22.2%-42.5%) for the tucatinib-combination group and
0% for the placebo-combination group; the estimated 2-year
CNS-PFS was 12.3% (95% CI, 4.8%-23.5%) for the tucatinib-
combination group and 0% for the placebo-combination group.
Risk of progression was reduced by 66.1% in the tucatinib-
combination group vs the placebo-combination group
(HR, 0.34 [95% CI, 0.22-0.54]; P < .001). In the subgroup
of patients with untreated BMs, median CNS-PFS was 6.5
months longer in the tucatinib-combination group than in

the placebo-combination group (9.6 vs 3.1 months; 95% CI, 5.5-
11.6 vs 1.4-7.6).

Median CNS-PFS was 8.3 months longer in the tucatinib-
combination group than in the placebo-combination group
for patients with stable BMs (13.9 vs 5.6 months; 95% CI, 9.7-
24.9 vs 3.0 to inestimable). The estimated 1-year CNS-PFS was
52.7% (95% CI, 35.3%-67.4%) for the tucatinib-combination
group and 30.0% (95% CI, 9.4%-54.1%) for the placebo-
combination group; the estimated 2-year CNS-PFS was 34.3%
(95% CI, 17.1%-52.4%) for the tucatinib-combination group and
0% for the placebo-combination group. Risk of progression was
reduced by 59.4% in the tucatinib-combination group vs the
placebo-combination group (HR, 0.41 [95% CI, 0.20-0.85];
P = .014).

ORR-IC and DOR-IC
Patients in the tucatinib-combination group continued to show
higher confirmed ORR-IC and DOR-IC than those in the pla-
cebo-combination group. Seventy-five patients had active BMs
and measurable intracranial lesions at baseline (Table), with
a confirmed ORR-IC of 47.3% (95% CI, 33.7%-61.2%) for the tu-
catinib-combination group and 20.0% (95% CI, 5.7%-43.7%)
for the placebo-combination group. Median DOR-IC was
8.6 months (95% CI, 5.5-10.3 months) for the tucatinib-
combination group and 3.0 months (95% CI, 3.0-10.3 months)
for the placebo-combination group.

Among the patients with untreated BMs at baseline
with measurable intracranial disease (17 for the tucatinib-
combination group and 6 for the placebo-combination
group), the confirmed ORR-IC was 47.1% (95% CI, 23.0%-
72.2%) for the tucatinib-combination group and 16.7%
(95% CI, 0.4%-64.1%) for the placebo-combination group.

New Brain Lesion–Free Survival for All Patients
Among the entire intention-to-treat study population (N = 612),
median new brain lesion–free survival was 11.1 months lon-
ger for the tucatinib-combination group than for the placebo-
combination group (24.9 vs 13.8 months; 95% CI, 17.8 to ines-
timable vs 9.6 to inestimable) (Figure 3). Risk of developing
new brain lesions as the site of first progression or death was
reduced by 45.1% in the tucatinib-combination group vs the
placebo-combination group (HR, 0.55 [95% CI, 0.36-0.85];
P = .006).

Table. Confirmed Intracranial Responses in Patients With Active Brain
Metastases and Measurable Intracranial Lesions at Baseline

Intracranial response

Tucatinib
combination
(n = 55)a

Placebo
combination
(n = 20)b

Patients with objective response
of confirmed complete response
or partial response, No.

26 4

Confirmed ORR-IC, % (95% CI) 47.3 (33.7-61.2) 20.0 (5.7-43.7)

DOR-IC, median (95% CI), moc 8.6 (5.5-10.3) 3.0 (3.0-10.3)

Abbreviations: DOR-IC, duration of intracranial response; ORR-IC, intracranial
objective response rate.
a Tucatinib, trastuzumab, and capecitabine.
b Placebo, trastuzumab, and capecitabine.
c Calculated with the complementary log-log transformation method.
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Discussion

To our knowledge, HER2CLIMB is currently the only double-
blind, randomized, controlled clinical trial for patients with
ERBB2-positive MBC that prospectively included individuals
with both active and stable BMs; almost half of the enrolled
patients had BMs at baseline. Although patients with stable
BMs have been included in other clinical trials, HER2CLIMB
included a substantial number of individuals with active
BMs to whom systemic therapy was given instead of local
CNS-directed therapy. Previous analyses of HER2CLIMB
have shown that the addition of tucatinib to trastuzumab and
capecitabine provided an OS benefit irrespective of the pres-
ence or absence of BMs.23,25 This exploratory analysis shows
a sustained, clinically significant OS benefit for patients with
BMs, regardless of whether the patient had active or stable
BMs. With 15.6 months of additional follow-up, the absolute
median OS benefit associated with tucatinib for all patients with
BMs increased from 6.1 months25 to 9.1 months, resulting
in a median OS of 21.6 months despite the previous treatment
with trastuzumab, pertuzumab, and T-DM1. Median OS was
longer for patients with both active and stable BMs treated
with tucatinib in combination with trastuzumab and ca-
pecitabine, suggesting the intracranial benefits observed with
tucatinib in combination with trastuzumab and capecitabine
are irrespective of BM classification. Overall survival benefit
was also observed in the exploratory subpopulation of pa-
tients who had untreated BMs.

It is estimated that up to 50% of patients with ERBB2-
positive MBC will develop BMs, but current CNS-directed thera-
pies, such as neurosurgery, radiosurgery, and whole-brain
radiotherapy, can be associated with neurologic toxic effects
and reduced quality of life.11,13,14,17 Although whole-brain ra-
diotherapy has been shown to improve intracranial control
compared with radiosurgery, it has not been demonstrated to
improve OS compared with radiosurgery in randomized clini-
cal trials and is associated with increased toxicity.26 Given the
prevalence of BMs and the adverse effects associated with cur-
rent BM treatments, the development of well-tolerated strat-
egies to prevent the development and progression of BMs and

improve survival of patients with BMs is an important clini-
cal imperative. This analysis showed that the addition of tu-
catinib to trastuzumab and capecitabine resulted in a signifi-
cant improvement in OS and estimated 1-year OS. Tucatinib
in combination with trastuzumab and capecitabine also re-
sulted in an approximate doubling of 2-year OS.

The subgroup of patients with untreated BMs comprised
66 individuals (23 of whom were eligible for ORR-IC analy-
sis). Despite the small number, this analysis showed that tu-
catinib in combination with trastuzumab and capecitabine may
lead to OS benefit for patients with untreated BMs. Given that
this subgroup is unique to the current analysis and that prom-
ising clinical activity was observed, further investigation of this
patient subgroup is warranted.

Tucatinib is highly selective for ERBB2 and is greater than
1000-fold more specific for ERBB2 than EGFR.27,28 In combi-
nation with trastuzumab and capecitabine, tucatinib has shown
antitumor activity with generally low-grade adverse events in
patients with previously treated ERBB2-positive MBC, includ-
ing those with BMs.23,25 The efficacy of tucatinib for patients
with BMs may be due to its ability to cross the blood-brain bar-
rier because tucatinib and its predominant metabolite have been
detected in the cerebrospinal fluid of patients treated with
tucatinib.29 In HER2CLIMB, tucatinib was associated with a
61.4% reduction in the risk of CNS-PFS for patients with BMs,
regardless of whether the patients had active or stable BMs. Fur-
thermore, among all randomized patients, median new brain
lesion–free survival was almost a year longer in the tucatinib-
combination group than in the placebo-combination group, im-
plying that tucatinib may delay the development of new brain
lesions in patients with ERBB2-positive MBC.30 Two ongoing
studies (NCT05323955 and NCT05041842) are assessing
tucatinib in patients with isolated CNS progression. These
findings are in contrast to T-DM1, which has not been shown to
reduce the risk of intracranial relapse or progression in the
adjuvant or metastatic settings,31,32 possibly because of the lack
of penetration across an intact blood-brain barrier.33 The
CompassHER2 RD trial (NCT04457596) is currently recruiting
patients with residual disease after neoadjuvant therapy to
receive T-DM1 with or without tucatinib; an important secondary
end point is the incidence of BMs by treatment group.

Figure 3. New Brain Lesion–Free Survival According to Investigator Assessment for All Patients
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Median new brain lesion–free survival
was 24.9 months (95% CI, 17.8 to
inestimable) for patients who
received tucatinib plus trastuzumab
and capecitabine (TUC + Tras + Cape)
and 13.8 months (95% CI, 9.6 to
inestimable) for those who received
placebo plus trastuzumab and
capecitabine (Pbo + Tras + Cape).
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Finally, in HER2CLIMB, tucatinib in combination with
trastuzumab and capecitabine not only resulted in longer OS
and PFS but also was well tolerated.23,24 A recent analysis of
patient-reported outcomes demonstrated that, for patients
with BMs, tucatinib in combination with trastuzumab and ca-
pecitabine had minimal effect on quality of life and reduced
the risk of clinically meaningful deterioration of quality of
life by almost half, further suggesting that the regimen is
well tolerated among patients with BMs.34

Limitations
One limitation of this analysis was that is was exploratory; how-
ever, the HER2CLIMB trial included a total of 291 patients with
ERBB2-positive MBC and BMs, which is the largest patient
population to date for a randomized, placebo-controlled clini-
cal study.11 Since the completion of HER2CLIMB, more trials
on ERBB2-positive MBC have begun to include patients with
active BMs (including untreated BMs), and forthcoming stud-
ies should continue to include this patient population to ad-

dress the high unmet need. Recent US Food and Drug Admin-
istration guidance also recommends that clinical trials include
patients with BMs, especially those with active BMs, because
it will contribute to a better understanding and assessment of
the efficacy and safety of investigational drugs.22

Conclusions
Developing new treatment regimens for patients with ERBB2-
positive MBC, including those with BMs, remains an impor-
tant medical need. This exploratory subgroup analysis showed
that tucatinib in combination with trastuzumab and ca-
pecitabine provides survival benefits for patients with BMs,
has a manageable safety profile, and may delay development
of new brain lesions for all patients. Tucatinib in combina-
tion with trastuzumab and capecitabine is an important treat-
ment option for patients with previously treated ERBB2-
positive MBC, including those with BMs.
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