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Abstract

Background: Trastuzumab combined with chemotherapy is a standard treatment for human epidermal growth factor receptor 2 (HER2)-positive
advanced breast cancer in later lines. Lapatinib and trastuzumab have also demonstrated efficacy. This study assessed the efficacy, toxicity,
and quality of life (QoL) of trastuzumab plus lapatinib (with endocrine therapy for hormone receptorpositive cases) versus trastuzumab with
physician-selected chemotherapy in patients previously treated with at least 2 anti-HER2 regimens.

Methods: In this open-label, multicenter phase |l trial, 59 patients were randomized 1:1 to receive either trastuzumab and lapatinib (arm A) or
trastuzumab with chemotherapy (arm B). The primary endpoint was clinical benefit rate (CBR), defined as confirmed complete response, partial
response, or stable disease for >24 weeks. Secondary endpoints included overall survival (OS), progression-free survival (PFS), overall response
rate (ORR), QoL, and safety.

Results: With a median follow-up of 57.6 months, the CBR was 20.7% in arm A and 26.7% in arm B (P=.76). The ORR was 13.8% versus
20.0% (P =.73), and median PFS was 3.6 months in arm A versus 6.1 months in arm B (HR 0.63; P = .08). Median OS was 29.9 versus 31.1
months (HR 1.07; P = .82). Adverse events occurred in 86.2% (arm A) and 66.7 % (arm B) of patients, with grade 3-4 events in 24.1% and 13.3%,
respectively. QoL favored arm A (P = .03). Due to early study closure and limited sample size, all results should be considered exploratory and
not powered to assess definitive treatment effects.

Conclusions: While efficacy differences were not significant, trastuzumab with lapatinib showed better QoL despite higher adverse event rates,
suggesting it may be a viable chemotherapy-free option for pretreated HER2-positive advanced breast cancer.

EudraCT trial registration number: 2013-005044-29
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Lessons Learned

e o The GIM12-TYPHER study demonstrates that trastuzumab in combination with lapatinib offers a chemotherapy-free treatment option
with comparable efficacy and better quality of life for patients with human epidermal growth factor receptor 2 (HER2)-overexpressed
advanced breast cancer who have been previously treated with at least 2 anti-HER2 regimens.

e o This approach is particularly valuable for patients who cannot tolerate chemotherapy, providing a viable alternative that prioritizes
patient well-being while maintaining clinical benefit. These findings highlight the importance of tailoring treatment strategies to individ-
ual patient needs, potentially improving outcomes in this heavily pretreated population.

e o The accrual of the clinical study was not completed due to the launch of multiple clinical trials evaluating novel anti-HER2 agents,
including trastuzumab deruxtecan and tucatinib, at the centers where the GIM12-TYPHER study was active and recruiting. The avail-
ability of these new trials substantially hindered the accrual rate.

Trial information

GIM12-TYPHER was a randomized, noncomparative, mul-
ticenter, open-label phase II trial conducted across 16 insti-
tutions in Italy. Eligibility criteria for participants included
a diagnosis of metastatic human epidermal growth factor
receptor 2 (HER2)-positive (immunohistochemical score 3+
or, in case of score 2+, an in situ hybridization amplification
ratio >2.0) breast adenocarcinoma; Eastern Cooperative
Oncology Group performance status of 1 or lower; adequate
hematologic, renal, hepatobiliary function; baseline left ven-
tricular ejection fraction (LVEF) 250%; and adequate contra-
ception if premenopausal. Patients were enrolled if they had
a life expectancy of >12 months and measurable disease as
defined by the Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1. All patients must have received prior
taxane-based regimens and trastuzumab-based regimens in
either the adjuvant or the metastatic setting. A maximum of
3 prior lines of anti-HER2 therapy in the metastatic setting
were allowed. Patients who had received the same anti-HER2
therapy (ie, trastuzumab, trastuzumab plus pertuzumab, lapa-
tinib, trastuzumab emtansine) in combination with different
chemo- or endocrine therapy were considered as having
received a single line of anti-HER2 therapy. A maximum of
2 chemotherapies and/or endocrine therapies per anti-HER2
agent were allowed. Patients were excluded if they had a
history of another malignancy (other than carcinoma in situ
of the cervix or basal cell carcinoma) within the previous 5
years, or if they had concurrent severe, uncontrolled systemic
disease. Patients were also ineligible if they had received any
investigational treatment within 28 days of randomization, or
if they were enrolled in other interventional or noninterven-
tional studies. In addition, patients were not eligible if they
had grade >3 peripheral neuropathy or persistent grade >2
hematologic toxicity resulting from previous systemic ther-
apy according to the National Cancer Institute-Common
Terminology Criteria for Adverse Events (NCI-NCTCAE)
version 3.0 at the time of randomization. The study was
approved by the local ethics committees of each participat-
ing center. The EudraCT trial registration number is 2013-
005044-29, and the study was coordinated by the Gruppo
Italiano Mammella (GIM). Written informed consent was
obtained from all patients prior to enrollment.

The primary endpoint of the study was the clinical benefit
rate (CBR). CBR is defined as confirmed complete response
(CR) plus partial response (PR) at any time, plus stable dis-
ease for 24 weeks. Secondary endpoints were the overall
response rate (ORR), progression-free survival (PFS), over-
all survival (OS), safety and tolerability of treatment in both

arms, and quality of life (QoL). ORR is defined as confirmed
CR plus PR. PFS is defined as the time from randomization to
the first documented radiographic progressive disease accord-
ing to RECIST v1.1. OS is defined as the time from random-
ization to death from any cause. Response to treatment (ORR
or CBR) is defined according to RECIST v1.1 criteria (see
Table 1 for trial information).

Drug information

Patients were randomly assigned (1:1) to receive lapatinib
and trastuzumab (experimental arm, arm A) or trastuzumab
in combination with chemotherapy (control arm, arm B). Any
physician’s choice of chemotherapy according to National
Comprehensive Cancer Network guidelines was allowed.
In the experimental arm, patients diagnosed with hormone
receptor (HR)-expressing breast cancer also received endo-
crine therapy at the discretion of their physician. Participants
received study medication until disease progression, unac-
ceptable toxicity, withdrawal of consent, or death, whichever
occurred first. There was no patient or investigator masking
of the arm and treatment assignment.

Patients enrolled in arm A received oral lapatinib at a dose of
1000 mg daily plus intravenous (iv) trastuzumab at a loading
dose of 8 mg/kg on day 1 of the initial 21-day cycle, followed
by 6 mg/kg administered every 21 days (q3wks). Patients with
HR-positive disease in arm A also received endocrine ther-
apy administered according to the investigator’s chosen drug

Table 1. Trial information.

Disease HER2-positive breast adenocarcinoma

Stage of disease/ IV
treatment

Prior therapy A maximum of 3 prior lines of anti-HER2 therapy
in the metastatic setting were allowed. A max-
imum of 2 chemotherapies and/or endocrine

therapies per anti-HER2 agent were allowed.
Phase II

CBR defined as confirmed complete response plus
partial response at any time, plus stable disease
for 24 weeks.

Overall response rate, progression-free survival,

overall survival, safety and tolerability of treat-
ment in both arms, and quality of life.

Type of study

Primary end-
points

Secondary end-
points

Abbreviations: CBR, clinical benefit rate; HER2, human epidermal growth
factor receptor 2.



The Oncologist, 2025, Vol. 30, No. 7

Table 2. Drug information.

Arm

Generic/working
name

Company name
Drug type
Drug class
Dose

Route

Schedule of adminis-
tration

Arm

Generic/working
name

Company name
Drug type
Drug class

Dose

Route

Schedule of adminis-
tration

Arm

Generic/working
name

Company name

Drug type

Drug class
Dose
Route

Schedule of adminis-
tration

A
Lapatinib

GSK

Targeted therapy
Tyrosine kinase inhibitor
1000 mg

Per os

Daily

A and B

Trastuzumab

Roche-manufactured or biosimilar compound
Targeted therapy
Monoclonal antibody

Loading dose of 8 mg/kg, followed by 6 mg/
kg. 600 mg in the subcutaneous formulation.

Intravenous or subcutaneous
Day 1 of 21-day cycle

B

Physician’s choice chemotherapy

According to the specific chemotherapy regi-
men chosen

Chemotherapy

According to the specific chemotherapy regi-
men chosen

According to the specific chemotherapy regi-
men chosen

Intravenous or per os

According to the specific chemotherapy regi-
men chosen

regimen. Patients in arm B received iv trastuzumab in addition
to chemotherapy administered according to the investigator’s
schedule. A subsequent amendment to the study allowed the
use of trastuzumab 600 mg administered subcutaneously (see
Table 2 for drug information). The study was terminated if
disease progression, unacceptable toxicity, withdrawal of
consent, or death occurred. Efficacy was evaluated by objec-
tive tumor assessments every 9 weeks of the initial random-
ized period according to RECIST v1.1 criteria. The incidence
and severity of adverse events (AEs) were reported according
to the NCI-NCTCAE scoring system. Echocardiography or
multigated acquisition scans to measure LVEF were sched-
uled at baseline, every 3 months, at the end of treatment
and 28 days after the last dose. QoL was assessed using the
Functional Assessment of Cancer Therapy-Breast (FACT-B)
questionnaire (version 4). The FACT-B questionnaire was
administered at baseline, each cycle, and at discontinuation
of study treatment.

This study was not powered to make direct comparisons
between the treatment groups; therefore, results are reported
separately for each group. A single-stage design was used for

each of the 2 study arms, with a CBR considered unaccept-
ably low if it was <20%, and successful if it met the expected
threshold of 35%. With 90% power and a 1-sided type I error
(false positive rate) of 5%, a total of 77 subjects per study
group were required. A minimum of 22 subjects with clinical
benefit was necessary to declare success for each treatment.
However, only 62 subjects were enrolled, and 59 (30 in arm
A and 29 in arm B) were available in the intention-to-treat
(ITT) population for efficacy evaluation. Given the enrolled
sample size and the study design, testing efficacy hypotheses
was not sufficiently powered; therefore, all results should be
considered exploratory and cannot be used to infer definitive
treatment effects.

Statistical analysis

All statistical analyses were performed using R 4.2.1 (The
R Foundation).! CBR and ORR were summarized using
both point estimates and 95% Cls according to the Blaker
method.? PFS and OS were summarized using Kaplan—Meier
curves. 95% Cls for median PFS and OS were estimated using
the Kaplan—Meier method. Cox regression models were used
to calculate the hazard ratios and their 95% Cls. Difference
in QoL between groups was assessed using ANCOVA model
with change from baseline as the dependent variable and
baseline values as a covariate. For this analysis, FACT-B
scores collected at baseline and at the end of treatment were
considered.

Patient characteristics

Between March 6, 2015, and February 6, 2020, 67 patients
were enrolled, and 62 patients were randomly assigned to
receive either trastuzumab plus lapatinib with endocrine
therapy at the physician’s discretion in case of HR-positive
advanced breast cancer (arm A) or trastuzumab plus chemo-
therapy (arm B). Fifty-nine patients received at least 1 dose
of the study protocol and were included in the present analy-
sis (Figure 1). Baseline demographic and disease characteris-
tics of the study population are reported in Table 3. Patients
in arm A were on average 5.9 years younger than patients
in arm B (59.4 = 9 vs 60.8 = 11.2 years). The proportion of
postmenopausal patients was higher in arm B than in arm
A (82.8% vs 96.7%). A total of 21 (72.4%) patients in
arm A and 20 (66.7%) in arm B had HR-positive disease.
Visceral disease was detected in 65.5% of patients in arm
A and 63.3% in arm B. In the experimental arm, 51.7% of
patients (15) did not receive any endocrine therapy. Among
those who did, the most commonly administered agent was
fulvestrant, used in 33.3% of patients (10). Fulvestrant in
combination with luteinizing-hormone-releasing hormone
agonist (LHRHa) was given to 3.4% (1) of patients, as
was letrozole (3.4%, 1 patient), LHRHa alone (3.4%, 1
patient), and exemestane (3.4%, 1 patient). In the control
arm, the most frequently administered chemotherapy regi-
men was vinorelbine (18 patients, 60.0%), additional regi-
mens included capecitabine (2 patients, 6.6%), paclitaxel (2
patients, 6.6%), docetaxel (2 patients, 6.6%), carboplatin
(1 patient, 3.3%), eribulin (1 patient, 3.3%), gemcitabine (1
patient, 3.3%), a combination of vinorelbine and capecit-
abine (1 patient, 3.3%), and cyclophosphamide with meth-
otrexate (1 patient, 3.3%). Finally, 1 patient (3.3%) did not
receive any chemotherapy.



Primary assessment method

Sixty-two subjects were enrolled, and 59 (30 in arm A and
29 in arm B) were available in the ITT population for effi-
cacy evaluation (details of the primary assessment method are
presented in Table 4). The CBR was 20.7% (95% CI, 9.4%—
39.3%) in arm A compared to 26.7% (95% CI, 13.1%—
44.9%) in arm B, as shown in Table 5. The ORR was 13.8%
(95% CI, 4.9%-30.5%) in arm A and 20.0% (9.1%-38%)
in arm B. One patient (3.4%) in arm A achieved a CR, while
none in arm B did; 3 subjects (10.3%) in arm A reported a PR
compared to 6 (20.0%) in arm B. Two participants (6.9%) in
arm A and 2 (6.7%) in arm B reported disease stability for
more than 24 weeks. Among patients who reported a CR or
PR, the median duration of response was 7.75 months (95%
CI, 5.95 months to not estimable) in arm A and 11.25 months
(95% CI, 4.67 months to not estimable) in arm B. The median
PFS was 3.6 months (95% CI, 3.0-5.3 months) in arm A and
6.1 months (95% CI, 4.0-14.3 months) in arm B (Figure 2),
with an hazard ratio of 0.63 (95% CI, 0.37-1.37; P =.08).
After a median follow-up of 57.5 months, the median OS
was 29.9 months (95% CI, 19.6 months to not estimable)
for arm A and 31.1 months (95% CI, 26.1 months to not
estimable) for arm B (Figure 3) with an hazard ratio of 1.07
(95% CI, 0.57-2.0; P =.82). The impact on QoL, assessed
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through FACT-B questionnaires, significantly favored the
chemo-free trastuzumab plus lapatinib arm (change from
baseline 2.4 + 8.4 in arm A vs -6.4 + 12.5 in arm B, P = .03;
this finding should be interpreted as exploratory, given the
limited availability of paired patient-reported outcome data
suitable for statistical analysis).

Adverse events and severe adverse events

Overall, AEs occurred in 76.3% of participants, accounting
for 86.2% and 66.7% of patients in arms A and B, respec-
tively (Table 6). The most commonly reported AEs were
diarrhea (37.9% of patients in arm A versus 10% of patients
in arm B), fatigue (24.1% versus 20.0%), abdominal pain
(10.3% versus 13.3), and anemia (13.8% versus 10.0%).
Other AEs observed more frequently in the experimental arm
were thrombocytopenia (13.8% in arm A vs 3.3% in arm B),
nausea (10.3% vs 6.7%), fever (10.3% vs none), and skin
disorders (10.3% vs none). Whereas AEs frequently occurred
in the chemotherapy-based control arm were neutropenia
(none in arm A vs 16.7% in arm B) and paresthesia (none vs
13.3%).

The incidence of grade 3 or higher AEs was observed in
11 (18.6%) out of 59 patients, 7 (24.1%) in arm A and 4
(13.3%) in arm B. None of the study participants had a

[ Enrollment ]

Assessed for eligibility (n= 68)

Excluded (n=6)
+ Not meeting inclusion criteria (n=6)

Y

Randomized (n= 62)

I

Figure 1. Consort flow diagram.

¥ [ Allocation ] ¥
Allocated to intervention (n=31) Allocated to intervention (n=31)
+ Received allocated intervention (n=29) + Received allocated intervention (n=30)
+ Did not receive allocated intervention + Did not receive allocated intervention
(consent withdrawal) (n=1) (consent withdrawal) (n=1)
Did not receive allocated intervention
(performance status deterioration) (n=1)
v [ Follow-Up ] v
. -
Discontinued intervention (disease Discontinued intervention (disease
progression) (n=26) progression) (n=27)
Discontinued intervention (denial) (n=1) Discontinued intervention (death) (n=1)
Discontinued intervention (death) (n=1) Discontinued intervention (pregnancy) (n=1)
Discontinued intervention (change of treatment
institution) (n=1)
v [ Analysis ] v
Analysed (n=29) Analysed (n=30)
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Table 3. Baseline characteristics of patient populations.

Table 3. Continued

Arm A Arm B
(n=29) (n=30)
Mean age = std. 549=+9 60.8+11.2
dev. (range) (39.8-75.4) (32.8-80.3)
Ethnicity 7 (%)
White 28 (96.6) 30 (100)
Black 1(3.4) 0 (0)
ECOGPS n (%)
0 23 (79.3) 19 (63.3)
1 6(20.7) 11 (36.7)
Comorbidities 7
(%)
No 17 (58.6) 18 (60.0)
Yes 12 (41.4) 12 (40.0)
Postmenopausal
1 (%)
No 5(17:2) 1(3.3)
Yes 24 (82.8) 29 (96.7)
Estrogen receptor
1 (%)
Negative 8 (27.6) 10 (33.3)
Positive 1(72.4) 20 (66.7)
Progesterone
receptor 7 (%)
Negative 14 (48.3) 17 (56.7)
Positive 15 (51.7 13 (43.3)
De novo metastatic
n (%)
No 21 (72.4) 23 (76.6)
Yes 7 (24.1) 7(23.3)
Missing 1(3.4) 0 (0.0)
Visceral disease
n (%)
No 10 (34.5) 11 (36.7)
Yes 19 (65.5) 19 (63.3)
Previous radiother-
apy n (%)
No 9 (31.0) 9 (30.0)
Yes 20 (69.0) 1(70.0)
Previous surgery
1n (%)
No 2 (6.9) 3(10.0)
Yes 27 (93.1) 27 (90.0)
Previous systemic
therapy 7 (%)
No 0 (0.0) 1(3.3)
Yes 27 (93.1) 29 (96.7)
Previous anti-
HER2 therapy n
(%)
No 1(3.4) 1(3.3)
Trastuzumab 28 (96.6) 29 (96.7)
Pertuzumab 10 (34.5) 12 (40.0)
Lapatinib 3 (44.8) 2 (40.0)
T-DM1 1(72.4) 5(83.3)

Arm A Arm B
(n=29) (n=30)
Prior systemic ther-
apy setting 7 (%)
Neoadjuvant 6 (20.7) 4 (13.8)
Adjuvant 10 (34.5) 17 (58.6)
Metastatic 13 (44.8) 8 (27.6)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; HER2,
human epidermal growth factor receptor 2.

Table 4. Primary assessment method.

Title Clinical benefit rate (defined as confirmed com-
plete response plus partial response at any
time, plus stable disease for 24 weeks)

Number of patients 67
screened

Number of patients 62
enrolled

Number of patients 59
evaluable for

toxicity

Number of patients 59
evaluable for

efficacy

Evaluation method  Objective tumor assessments evaluated by imag-
ing every 9 weeks of the initial randomized
period according to RECIST v1.1 criteria.

Outcome notes See Table 5 for treatment outcomes, Kaplan—

Meier graphs are provided in Figures 2 and 3.

Table 5. Treatment outcomes and primary endpoint in the ITT population.

ArmA (n=29) Arm B (n=30)

Complete response, 7 (%) 1(3.4%) 0 (0.0%)
Partial response, 72 (%) 3(10.3%) 6 (20.0%)
Stable disease (>24 weeks), 7 (%) 2 (6.9%) 2 (6.7%)
Progressive disease, n (%) 13 (44.8%) 9 (30.0%)
Clinical benefit rate, 7 (%) 6 (20.7%) 8 (26.7%)
Overall response rate, 7 (%) 4 (13.8%) 6 (20.0%)

decrease in LVEF of at least 20% from baseline, and none had
an LVEF below the institution’s lower limit of normal. No
fatal outcomes were reported for AEs occurring during study
treatment. SAEs recorded during the study are presented in
Table 7.

Discussion

The treatment landscape for HER2-positive metastatic breast
cancer has evolved significantly over the past two decades,
largely due to the advent of targeted therapies that have
dramatically improved patient outcomes.> The plethora of
treatment options available presents a challenging task for cli-
nicians in selecting the most effective therapeutic sequence.*
To date, the first-line treatment approach for patients with
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Figure 2. Progression-free survival (ITT population).

HER2-positive metastatic breast cancer involves adminis-
tering pertuzumab and trastuzumab in combination with
a taxane for at least six cycles, if tolerated, followed by
maintenance pertuzumab and trastuzumab until disease
progression.”” In cases of patient’s comorbidities or prefer-
ences, a less toxic chemotherapy agent or a chemo-free anti-
HER?2 therapy may be considered. The preferred second-line
treatment is the HER2-targeting antibody—drug conjugates
(ADCs) trastuzumab deruxtecan (T-DXd), with trastuzumab
emtansine (T-DM1) as an alternative anti-HER2 ADC option.
The HER2-selective tyrosine kinase inhibitor (TKI) tucatinib
in combination with capecitabine and trastuzumab may be
used in the second-line setting for patients with brain metas-
tases, especially when a local intervention is not recom-
mended. Tucatinib-capecitabine-trastuzumab, T-DXd, and
T-DM1 appear to be the most active treatment options in the
third-line setting, if not previously administered. The choice
of treatment beyond the third line requires a balanced con-
sideration of several factors, including prior therapies, patient
comorbidities and performance status, treatment toxicity pro-
file, as well as the potential for resistance that may arise from
the sequencing of therapeutic lines.’ In this setting, poten-
tial options include lapatinib, neratinib, margetuximab, and
rechallenge with trastuzumab if other anti-HER2 therapies
have been exhausted. The combination of a single anti-HER2
inhibitor with chemotherapy is commonly employed in clin-
ical practice, with lapatinib and trastuzumab being widely
used as a chemotherapy-free alternative.® However, the effi-
cacy of such extended therapy with or without chemother-
apy and its impact on QoL are not well characterized. The

GIM12-TYPHER trial explored the efficacy and safety of the
dual HER2 blockade with lapatinib and trastuzumab and of
trastuzumab plus physician’s choice chemotherapy in patients
with HER2-positive metastatic breast cancer with disease
progression on at least 2 prior lines of therapy for metastatic
disease. Our study did not meet its primary endpoint since
neither lapatinib plus trastuzumab nor trastuzumab plus che-
motherapy of physician’s choice achieved a CBR equal to or
greater than 35%. In our study, the combination of lapatinib
and trastuzumab resulted in a CBR of 20.7% and an ORR of
13.8%. These results are consistent with those obtained in the
phase III EGF104900 study, which showed a CBR of 24.7%
and an ORR of 10.3% in heavily pretreated patients with
HER2-positive metastatic breast cancer.” However, the ret-
rospective multicenter Trastyvere study recently showed that
the chemo-free lapatinib plus trastuzumab treatment yielded
a CBR of 34.8% with an ORR of 21.7% in 115 patients with
HER2-positive advanced breast cancer previously treated
with trastuzumab and/or lapatinib suggesting that this ther-
apeutic approach may be particularly effective for at least
some patients with advanced disease. In our study, the com-
bination of trastuzumab plus chemotherapy of the physician’s
preference achieved a CBR of 26.6% and an ORR of 20.0%.
These results align with those reported by chemotherapy plus
trastuzumab in recent phase II and III trials enrolling patients
with HER2-positive disease in the later line of treatment for
the metastatic setting.!'""> Nevertheless, it is important to
acknowledge that approximately 70% of the patient pop-
ulation in our study had HR-positive disease. This type of
disease has been associated with a decreased dependence on
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Table 6. Adverse events occurred in >10% of patients in any study arm.
Adverse event Overall (n=159) Arm A (n=29) Arm B (n=30)
Any grade Grade > 3 Any grade Grade > 3
Patients with at least one adverse event, 7 (%) 45 (76.3) 25(86.2) 7 (24.1) 20 (66.7) 4(13.3)
Diarrhea, 7 (%) 14 (23.7) 11 (37.9) 2 (6.9) 3(10.0) 0(0.0)
Fatigue, 7 (%) 13 (22.0) 7 (24.1) 0 (0.0) 6 (20.0) 2 (6.7)
Abdominal pain, 7 (%) 7 (11.9) 3(10.3) 0(0.0) 4(13.3) 0(0.0)
Anemia, 7 (%) 7 (11.9) 4(13.8) 0(0.0) 3(10.0) 0(0.0)
Neutropenia, 7 (%) 5(8.5) 0(0.0) 0 (0.0) 5(16.7) 2 (6.7)
Nausea, 7 (%) 5(8.5) 3(10.3) 0(0.0) 2 (6.7) 0(0.0)
Thrombocytopenia, 7 (%) 5(8.5) 4(13.8) 0 (0.0) 1(3.3) 0(0.0)
Paresthesia, 7 (%) 4 (6.8) 0(0.0) 0(0.0) 4(13.3) 0(0.0)
Fever, 7 (%) 3(5.1) 3(10.3) 1(3.4) 0(0.0) 0 (0.0)
Skin disorders, 7 (%) 8 (13.6) 8 (27.6) 2 (6.9) 0(0.0) 0(0.0)

HER?2 signaling and a reduced response to anti-HER2 treat-
ments.'*!S This may explain, at least in part, why our study
did not reach its intended endpoint.

Assessing the QoL in patients with HER2-positive breast
cancer undergoing further lines of treatment is critical to
understanding the impact of therapy beyond clinical out-
comes. Indeed, alongside clinical benefits such as delayed
tumor progression and increased response rates, preserving or
improving health-related QoL is of paramount importance.'
In the present study, one of the secondary objectives was to

ascertain whether the therapy had any detrimental effects on
health-related QoL. We adopted the validated FACT-B ques-
tionnaires to assess different aspects of QoL, as it covers phys-
ical, emotional, social, and functional well-being, as well as
breast cancer-specific concerns. An increase in score on the
FACT-B questionnaires suggests symptom relief, improved
functional ability, reduced emotional distress, or an overall
improvement in the patient’s QoL. The improvement could
be due to successful treatment outcomes, effective symp-
tom management, psychological support, or other positive



Table 7. Severe adverse events occurred in any study arm.
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Adverse event Overall (n=59) Arm A (n=29) Arm B (n=30) Attribution
Patients with at least one serious adverse event, 7 (%) 3(5.1) 3(10.3) 0 (0.0)

Dyspnea, 7 (%) 1(1.7) 1(3.4) 0 (0.0) Possible
Lower limb muscle weakness, 7 (%) 1(1.7) 1(3.4) 0 (0.0) Unlikely
Vertebral fracture, 7 (%) 1(1.7) 1(3.4) 0(0.0) Unrelated
Hemoptysis, 7 (%) 1(1.7) 1(3.4) 3 (10.0) Unlikely
Seizure, 7 (%) 1(1.7) 1(3.4) 0 (0.0) Unlikely

factors related to the cancer experience, and vice versa for
a decrease in score. In fact, monitoring changes in FACT-B
scores over time can help healthcare providers gauge the
effectiveness of interventions and identify areas where addi-
tional support may be needed. Other studies have previously
evaluated the impact of investigational treatments on the
QoL in heavily pretreated patients with HER2-positive breast
cancer. Lapatinib monotherapy demonstrated to improve
QoL and pain in responders compared to non-responders in
a phase II study.'” In randomized trials, therapy with lapati-
nib, either as monotherapy or in combination with trastu-
zumab or capecitabine, has been shown to have no negative
impact on QoL, but to date, no statistically significant result
has been shown compared to treatment arms not containing
lapatinib.'®-! Notably, in the EGF104900 trial, QoL assessed
by the FACT-G questionnaire favored the lapatinib plus
trastuzumab arm over lapatinib alone, but only at 12-week-
follow-up.’ These findings underscore the challenge of finding
anti-HER2 treatments that significantly improve QoL in fur-
ther lines of breast cancer therapy. Recent clinical trials such
as NALA and HER2CLIMB, which included TKIs in later
lines of therapy, aimed to fill this gap. In the HER2CLIMB,
the addition of tucatinib to trastuzumab and capecitabine
did not significantly reduce the risk of QoL deterioration
compared to the control arm (placebo plus trastuzumab and
capecitabine).?? Similarly, in the NALA trial, no statistically
significant differences were observed between the 2 treatment
arms nor compared with the baseline assessment, whereas the
diarrhea score worsened significantly more in the neratinib
plus capecitabine arm than in the lapatinib plus capecitabine
arm.?"? It’s important to note, however, that most trials suf-
fer from attrition of QoL data, which limits a comprehensive
understanding of the impact of treatments on patient well-
being. Despite efforts to improve treatment efficacy, maintain-
ing or improving QoL remains a critical yet elusive goal in
the management of HER2-positive metastatic breast cancer
beyond second-line treatment. It is therefore noteworthy that
in the GIM12 TYPHER trial, although the efficacy endpoints
showed a consistent trend in favor of the combination of
trastuzumab plus chemotherapy, the impact on QoL signifi-
cantly favored the chemotherapy-sparing arm. This highlights
the importance of considering not only efficacy but also the
patient’s QoL when selecting treatment regimens.

The safety profile of each treatment arm was consistent with
the known safety profile of each combination. The incidence
of AEs, mostly grade 1 or 2, was higher in arm A than in arm
B. Diarrhea, fatigue, abdominal pain, and anemia were among
the most common AEs. Similarly, the frequency of grade 3 or
4 AEs was higher in patients who received trastuzumab plus
lapatinib compared to trastuzumab plus chemotherapy.

None of the patients in our study experienced severe cardiac
toxicity in either treatment arm, although such toxicity has
been reported in approximately 1%-10% of patients receiv-
ing anti-HER2 therapy in later stages of metastatic disease.”'?
The reason for these findings could be attributed to either
the minimal impact on cardiac function following anti-HER2
therapy with or without chemotherapy or the relatively small
number of patients enrolled in the GIM12-TYPHER trial.

Our study has some limitations. The study was not powered
to compare the two treatment arms and enrolled a relatively
small number of patients, thus preventing us from determin-
ing which treatment option is more effective. Although we
believe that our data provide evidence to support the use
of lapatinib and trastuzumab in the metastatic setting, we
acknowledge that alternative treatment options may be pre-
ferred in specific cases. Our study was initiated in 2015, but
since then, the therapeutic landscape for patients with HER2-
positive tumors has changed dramatically, with the introduc-
tion of other monoclonal antibodies such as margetuximab,
tyrosine kinase inhibitors including neratinib and tucatinib,
and the ADC T-DXd. None of the patients in our trial had
received prior treatment with these agents, limiting the appli-
cability of our results to this specific clinical context.

In conclusion, the GIM12-TYPHER study demonstrated
that chemotherapy in combination with trastuzumab or
lapatinib plus trastuzumab resulted in clinical benefit and
acceptable tolerability in previously treated patients with
HER2-positive metastatic breast cancer. The use of lapa-
tinib and trastuzumab combination may provide a viable,
chemotherapy-free treatment option for patients for whom
chemotherapy is not suitable.

Author contributions

Carmine De Angelis (Conceptualization, Supervision,
Methodology, Writing—original draft), Martina Pagliuca
(Data curation, Project administration, Visualization,
Writing—original draft), Emanuela Magnolfi (Writing—
review and editing), Mauro Mansutti (Writing—review and
editing), Zelmira Ballatore (Writing—review and editing),
Michelino De Laurentiis (Writing—review and editing),
Roberto Bordonaro (Writing—review and editing), Vita
Leonardi (Investigation), Dario Bruzzese (Formal analysis,
Methodology), Roberta Caputo (Writing—review and edit-
ing), Anna Maria Mosconi (Writing—review and editing),
Saverio Cinieri (Writing—review and editing), Alessandra Fabi
(Writing—review and editing), Lucia Del Mastro (Writing—
review and editing), Fabio Puglisi (Writing—review and edit-
ing), Sabino De Placido (Writing—review and editing), Mario
Giuliano (Writing—review and editing), Grazia Arpino



The Oncologist, 2025, Vol. 30, No. 7

(Conceptualization, Funding acquisition, Project administra-
tion, Supervision, Writing—review and editing)

Funding

This work was supported by Oncotech, GSK, and Novartis.
Funding sources had no involvement in the study design,
collection, analysis and interpretation of data, writing of the
report, and decision to submit the article for publication.

Conflicts of interest

C.D.A. reports consulting or advisory relationships with
Novartis, GSK, Eli Lilly, and Pfizer. M.P. reports institutional
funding from Gilead and travel reimbursement from Ipsen.
M.M. reports consulting or advisory relationships with Amgen,
AstraZeneca, Eli Lilly, Gilead, MSD, Novartis, Pfizer, and
Seagen. M.D.L. reports a relationship with Roche, Novartis,
Takeda, Lilly, Pierre Fabre, AstraZeneca, MSD, Seagen, Gilead,
Daiichi Sankyo, Tomalab, Genetic, Pfizer, Menarini, Sophos,
Istituto Gentili, Sanofi, Ipsen, GSK, and Exact Science that
includes consulting or advisory and travel reimbursement.
R.B. reports a relationship with Bayer, AstraZeneca, Sanofi,
Novartis, Amgen, Roche, Pfizer, Janssen Cilag, and BMS that
include consulting or advisory. R.C. reports a relationship
with Novartis, Lilly, Daichii Sankyo, Veracyte, Pfizer, Roche,
AstraZeneca, Seagen, MSD, Gilead, that include consulting
or advisory and funding grants. S.C. is Fondazione AIOM
president and reports a relationship with Lilly and Menarini
Stemline that include consulting or advisory. L.D.M. reports
a relationship with Lilly, Novartis, Roche, Menarini Stemline,
Olema, GSK, Pfizer, Daiichi Sankyo, Exact Science, Gilead,
Pierre Fabre, Eisai, AstraZeneca, Agendia, MSD, Seagen, and
Ipsen that include consulting or advisory, funding grants,
and travel reimbursement. EP. reports a relationship with
Amgen, AstraZeneca, Daichii Sankyo, Celgene, Eisai, Lilly,
Exact Sciences, Italfarmaco, Menarini, Gilead, Ipsen, MSD,
Novartis, Pierre Fabre, Pfizer, Roche, Seagen, Takeda, and
Viatris that include consulting or advisory, funding grants,
and travel reimbursement. M.G. reports a relationship with
AstraZeneca, Daichii Sankyo, Eisai, Gilead, Celgene, Exact
Sciences, Lilly, MSD, Novartis, Pfizer, Roche, and Seagen that
include consulting or advisory and travel reimbursement.
G.A. reports a relationship with Roche, Pfizer, Lilly, MSD,
AstraZeneca, and Novartis that include consulting or advi-
sory and funding grants. The other authors did not declare
any competing financial interests or personal relationships
that could have influenced the work reported in this paper.

Data availability

The datasets generated and/or analyzed during the present
study are available upon reasonable request to the corre-
sponding author.

References

1. R Core Team. R: A Language and Environment for Statistical
Computing. Vienna: R Foundation for Statistical Computing; Pub-
lished online 2021.

2. Blaker H. Confidence curves and improved exact confidence inter-
vals for discrete distributions. Can J Stat. 2000;28:783-798. https:/
doi.org/10.2307/3315916

10.

11.

12.

13.

14.

15.

16.

Swain SM, Shastry M, Hamilton E. Targeting HER2-positive breast
cancer: advances and future directions. Nat Rev Drug Discov.
2023;22:101-126. https://doi.org/10.1038/s41573-022-00579-0
Di Maio M, Bighin C, Schettini F, et al.; Gruppo Italiano Mam-
mella (GIM) Study Group. Evolving treatments and outcomes
in HER2-positive metastatic breast cancer: data from the
GIM14/BIOMETA study. Breast. 2023;72:103583. https://doi.
org/10.1016/j.breast.2023.103583

Gennari A, André E Barrios CH, et al. ESMO clinical practice
guideline for the diagnosis, staging and treatment of patients with
metastatic breast cancer. Ann Oncol. 2021;32:1475-1495. https://
doi.org/10.1016/j.annonc.2021.09.019

Miles D, Ciruelos E, Schneeweiss A, et al.; PERUSE investigators.
Final results from the PERUSE study of first-line pertuzumab plus
trastuzumab plus a taxane for HER2-positive locally recurrent or
metastatic breast cancer, with a multivariable approach to guide
prognostication. Ann  Oncol. 2021;32:1245-1255. https://doi.
org/10.1016/j.annonc.2021.06.024

Swain SM, Miles D, Kim SB, et al; CLEOPATRA study group.
Pertuzumab, trastuzumab, and docetaxel for HER2-positive met-
astatic breast cancer (CLEOPATRA): end-of-study results from
a double-blind, randomised, placebo-controlled, phase 3 study.
Lancet Oncol. 2020;21:519-530. https://doi.org/10.1016/S1470-
2045(19)30863-0

Blackwell KL, Burstein HJ, Storniolo AM, et al. Overall sur-
vival benefit with lapatinib in combination with trastuzumab for
patients with human epidermal growth factor receptor 2—pos-
itive metastatic breast cancer: final results from the EGF104900
study. | Clin Oncol. 2012;30:2585-2592. https://doi.org/10.1200/
jc0.2011.35.6725

Blackwell KL, Burstein HJ, Storniolo AM, et al. Randomized study
of lapatinib alone or in combination with trastuzumab in women
with ErbB2-positive, trastuzumab-refractory metastatic breast can-
cer. | Clin Oncol. 2010;28:1124-1130. https://doi.org/10.1200/
JCO.2008.21.4437

Gavild ], De La Haba J, Bermejo B, et al. A retrospective, mul-
ticenter study of the efficacy of lapatinib plus trastuzumab in
HER2-positive metastatic breast cancer patients previously treated
with trastuzumab, lapatinib, or both: the Trastyvere study. Clin
Transl Oncol. 2020;22:420-428. https://doi.org/10.1007/s12094-
019-02145-4

Zhang Q, Ouyang Q, Li W, et al. Efficacy and safety of mar-
getuximab plus chemotherapy vs. trastuzumab plus chemother-
apy in Chinese patients with pretreated HER2-positive advanced
metastatic breast cancer: results from a randomized, open-label,
multicenter, phase II bridging study. Transl Breast Cancer Res.
2022;3:31-31. https://doi.org/10.21037/tbcr-22-35

Rugo HS, Im SA, Cardoso E et al; SOPHIA Study Group. Effi-
cacy of margetuximab vs trastuzumab in patients with pretreated
ERBB2-positive advanced breast cancer: a phase 3 randomized clin-
ical trial. JAMA Oncol. 2021;7:573-584. https://doi.org/10.1001/
jamaoncol.2020.7932

K MR, Sherene L, Alicia O, et al. Tucatinib, trastuzumab, and
capecitabine for HER2-positive metastatic breast cancer. N
Engl ] Med. 2020;382:597-609. https://doi.org/10.1056/NE]-
Moal1914609

De Angelis C, Nagi C, Hoyt CC, et al. Evaluation of the predic-
tive role of tumor immune infiltrate in patients with HER2-positive
breast cancer treated with neoadjuvant anti-HER2 therapy with-
out chemotherapy. Clin Cancer Res. 2020;26:738-745. https://doi.
org/10.1158/1078-0432.CCR-19-1402

Veeraraghavan ], Gutierrez C, De Angelis C, et al. A multipa-
rameter molecular classifier to predict response to neoadjuvant
lapatinib plus trastuzumab without chemotherapy in HER2+
Breast Cancer. Clin Cancer Res. 2023;29:3101-3109. https://doi.
org/10.1158/1078-0432.CCR-22-3753

Heidary Z, Ghaemi M, Hossein Rashidi B, Kohan-
del Gargari O, Montazeri A. Quality of life in breast can-
cer patients: a systematic review of the qualitative studies.


https://doi.org/10.2307/3315916
https://doi.org/10.2307/3315916
https://doi.org/10.1038/s41573-022-00579-0
https://doi.org/10.1016/j.breast.2023.103583
https://doi.org/10.1016/j.breast.2023.103583
https://doi.org/10.1016/j.annonc.2021.09.019
https://doi.org/10.1016/j.annonc.2021.09.019
https://doi.org/10.1016/j.annonc.2021.06.024
https://doi.org/10.1016/j.annonc.2021.06.024
https://doi.org/10.1016/S1470-2045(19)30863-0
https://doi.org/10.1016/S1470-2045(19)30863-0
https://doi.org/10.1200/jco.2011.35.6725
https://doi.org/10.1200/jco.2011.35.6725
https://doi.org/10.1200/JCO.2008.21.4437
https://doi.org/10.1200/JCO.2008.21.4437
https://doi.org/10.1007/s12094-019-02145-4
https://doi.org/10.1007/s12094-019-02145-4
https://doi.org/10.21037/tbcr-22-35
https://doi.org/10.1001/jamaoncol.2020.7932
https://doi.org/10.1001/jamaoncol.2020.7932
https://doi.org/10.1056/NEJMoa1914609
https://doi.org/10.1056/NEJMoa1914609
https://doi.org/10.1158/1078-0432.CCR-19-1402
https://doi.org/10.1158/1078-0432.CCR-19-1402
https://doi.org/10.1158/1078-0432.CCR-22-3753
https://doi.org/10.1158/1078-0432.CCR-22-3753

10

17.

18.

19.

20.

Cancer Control. 2023;30:10732748231168318.
org/10.1177/10732748231168318

Kaufman B, Wu Y, Amonkar MM, et al. Impact of lapati-
nib monotherapy on QOL and pain symptoms in patients
with HER2+ relapsed or refractory inflammatory breast can-
cer. Curr Med Res Opin. 2010;26:1065-1073. https://doi.
org/10.1185/03007991003680323

Zhou X, Cella D, Cameron D, et al. Lapatinib plus capecitabine
versus capecitabine alone for HER2+ (ErbB2+) metastatic breast
cancer: quality-of-life assessment. Breast Cancer Res Treat.
2009;117:577-589. https://doi.org/10.1007/s10549-009-0310-8
Wu Y, Amonkar MM, Sherrill BH, et al. Impact of lapatinib plus
trastuzumab versus single-agent lapatinib on quality of life of
patients with trastuzumab-refractory HER2+ metastatic breast
cancer. Ann Oncol. 2011;22:2582-2590. https://doi.org/10.1093/
annonc/mdr014

Haddad TC, He J, O’Sullivan CC, et al. Randomized phase II trial
of capecitabine and lapatinib with or without IMC-A12 (cituxu-
mumab) in patients with HER2-positive advanced breast cancer

https://doi.

21.

22.

23.

The Oncologist, 2025, Vol. 30, No. 7

previously treated with trastuzumab and chemotherapy: NCCTG
NO0733 (Alliance). Breast Cancer Res Treat. 2021;188:477-487.
https://doi.org/10.1007/s10549-021-06221-8

Moy B, Oliveira M, Saura C, et al. Neratinib + capecitabine sustains
health-related quality of life in patients with HER2-positive meta-
static breast cancer and > 2 prior HER2-directed regimens. Breast
Cancer Res Treat. 2021;188:449-458. https://doi.org/10.1007/
$s10549-021-06217-4

Mueller V, Wardley A, Paplomata E, et al. Preservation of quality
of life in patients with human epidermal growth factor receptor
2-positive metastatic breast cancer treated with tucatinib or pla-
cebo when added to trastuzumab and capecitabine (HER2CLIMB
trial). Eur | Cancer. 2021;153:223-233. https://doi.org/10.1016/;.
ejca.2021.05.025

Saura C, Oliveira M, Feng YH, et al; NALA Investigators. Nera-
tinib plus capecitabine versus lapatinib plus capecitabine in
HER2-positive metastatic breast cancer previously treated with >
2 HER2-directed regimens: Phase IIl NALA trial. ] Clin Oncol.
2020;38:3138-3149. https://doi.org/10.1200/JCO.20.00147


https://doi.org/10.1177/10732748231168318
https://doi.org/10.1177/10732748231168318
https://doi.org/10.1185/03007991003680323
https://doi.org/10.1185/03007991003680323
https://doi.org/10.1007/s10549-009-0310-8
https://doi.org/10.1093/annonc/mdr014
https://doi.org/10.1093/annonc/mdr014
https://doi.org/10.1007/s10549-021-06221-8
https://doi.org/10.1007/s10549-021-06217-4
https://doi.org/10.1007/s10549-021-06217-4
https://doi.org/10.1016/j.ejca.2021.05.025
https://doi.org/10.1016/j.ejca.2021.05.025
https://doi.org/10.1200/JCO.20.00147

	Trastuzumab plus lapatinib or chemotherapy in patients with HER2-overexpressed advanced breast cancer: a randomized, phase II trial (GIM12-TYPHER)
	Trial information
	Drug information
	Statistical analysis
	Patient characteristics
	Primary assessment method
	Adverse events and severe adverse events
	Discussion
	References


