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ABSTRACT

Objective: The aim was to assess the prognostic variables in human epidermal growth factor receptor 2 (HER2)-positive metastatic breast cancer patients
receiving lapatinib plus capecitabine.

Materials and Methods: Retrospective data on HER2-positive metastatic breast cancer patients who received lapatinib and capecitabine were analyzed.
Survival outcome was obtained with Cox regression analysis and the Kaplan—Meier method.

Results: The study included 102 patients. Forty-four (43.1%) patients had de novo metastatic disease. The most frequent metastatic sites were, in order,
bone (61.8%), brain (57.8%), liver (35.3%), and lung (34.3%). All of the patients had previously received chemotherapy based on trastuzumab. With
combined lapatinib and capecitabine, complete response was observed in 7.8%, partial response in 30.4%, and stable disease in 24.5%. Progression-
free survival was 8 (95% confidence interval, 5.1-10.8) months. In multivariable analysis, endocrine therapy (» = 0.02), de novo metastatic disease (p =
0.02), and age (p = 0.02) were prognostic factors for progression-free survival. However, the number of chemotherapy cycles with trastuzumab, palliative
radiotherapy, history of breast surgery, and the number of metastatic sites were not significant in this respect.

Conclusion: These results have demonstrated the effectiveness of lapatinib plus capecitabine in metastatic HER2-positive breast cancer patients.
Furthermore, unfavorable prognostic factors for progression-free survival were shown to be hormone-negative tumor, de 7ovo metastatic disease, and young
age.
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Key Points

3 The combination of lapatinib and capecitabine was effective in the treatment of human epidermal growth factor receptor 2 positive metastatic breast
cancer.

*  Clinical and pathological factors affected the efficacy of the combination of lapatinib and capecitabine.

e The combination of lapatinib and capecitabine was well tolerated in patients and side effects are generally easily managed.

Introduction and differentiation. HER2 receptor positivity is detected by in situ
hybridization and immunohistochemistry (IHC) methods. Many

Breast cancer is the most common malignancy in women globall .
& Y g Y therapeutic agents target the HER2 receptor, such as trastuzumab,

and the second most frequent cause of cancer-related death (1). .. .
pertuzumab, lapatinib, trastuzumab emtansine, and trastuzumab

Breast cancer is divided into subtypes with biologically different deruxtecan, and have been using to treat many HER2-positive solid

characteristics. Human epidermal growth factor receptor 2 (HER2) . .

) ) tumors, especially breast and gastric cancer.
oncogene receptor can be detected in approximately 15-25% of
breast cancer patients (2, 3). The HER2 receptor is a transmembrane  Trastuzumab is the first agent to used as a targeted therapy in the
protein with intracellular tyrosine kinase activity from the epidermal  treatment of HER2-positive metastatic breast cancer patients. In

growth factor receptor family (4). It has functions in cell growth  patients whose disease progressed after trastuzumab-based therapy,
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tumor progression was delayed, and a trend towards an improvement
in overall survival (OS) was achieved, although not statistically
significant, with the combination of lapatinib plus capecitabine
(LC) compared to only capecitabine (5, 6). In another study, the
combination of LC was found to be superior in terms of progression-
free survival (PFS) compared to capecitabine alone in patients who had
previously received multiple treatments (anthracycline, taxane, and
trastuzumab) (7). There is a limited number of studies examining the
factors affecting the time to progression with the combination of LC
in HER2-positive metastatic breast cancer patients who have received
previous treatment. The aim of this study was to examine the factors
affecting the efficacy of the combination of LC.

Materials and Methods

Patient Inclusion and Data

This study was designed as a cross-sectional, retrospective study. Ethics
committee approval was obtained before the study, and our study was
conducted according to good clinical practices guidelines. Patients
who received treatment in a single oncology center between 2009
and 2020 were included in the study. The patients in the study were
identified through the information processing system. All patients
included in the study had metastatic breast cancer with HER2-
positive features and had previously received at least one series of
cancer chemotherapy. Patients who received other treatments, such as
pertuzumab and trastuzumab emtansine targeting the HER2 receptor,
other than trastuzumab-based treatment, before LC treatment, and
patients who did not have sufficient data were excluded from the
study. Demographic and clinicopathological features of the study
cohort were extracted from hospital files. All treatments (surgery,
radiotherapy, systemic cancer treatments) given to the patients were
also noted. Progesterone receptor and estrogen receptor (ER) positivity
were determined by IHC. HER?2 receptor positivity was diagnosed by
THC (score 3) or in situ hybridization methods.

The patients used capecitabine 1000 mg/m* twice a day (1-14 days
every three weeks) and lapatinib 1250 mg/day. Treatment-related
response assessments were performed radiologically (computed
tomography or magnetic resonance imaging) every three months.
LC combination-related response assessment was performed using
Response Evaluation Criteria in Solid Tumors (RECIST 1.1) criteria.
In addition, treatment-related adverse events were graded. Records
of patient deaths were extracted from the death information system
of the Ministry of Health. OS was calculated as the duration from
the onset of LC to death from any cause. PFS was determined as the
duration from the beginning of LC to disease progression. Univariate
and multivariate analyzes were performed for clinical and pathological
parameters affecting PFS.

Statistical Analysis

Statistical analyzes were conducted with SPSS, version 25 (IBM Inc.,
Armonk, NY, USA). Continuous variables are shown as median
values (minimum-maximum), while categorical variables are shown
as numbers and percentages. Univariate analysis was performed for
parameters affecting PFS. Multivariate analysis was done using the
Cox regression method, using the parameters that were significant
in the univariate analysis and the factors that were reported to have
significance in the literature. Overlapping parameters were not
included in the analysis. Survival curves were plotted with the Kaplan—
Meier analysis. Statistical significance was assumed when p<0.05.

Results

Patients Characteristic and Treatment Modality

One hundred and nineteen HER2-positive metastatic breast cancer
patients who had received LC were identified. Seventeen patients
were excluded from the study because they had received trastuzumab
emtansine or pertuzumab prior to LC treatment, and thus the data of
102 patients were analyzed. The median age of the patients included
in the study was 47 (range 24-87) years, and three (2.9%) patients
were male. The major histopathological subtype was invasive ductal
carcinoma (76.5%), and ER positivity was present in 42.2% of the
patients. At the time of diagnosis, 44 (43.2%) patients had de novo
metastatic disease. The median number of metastatic sites was 4 (1-5).
The most common site of metastasis was bone (61.8%), and 57.8%
of patients had brain metastases. Table 1 presents the clinical and
pathological features of the patients.

Mastectomy was performed in 61 (59.8%) patients. All of the patients
received trastuzumab-based treatment before LC treatment. Before
LC treatment, 54 (52.9%) of the patients had received one cycle
of chemotherapy, and 48 (47.1%) had received two or more cycles
chemotherapy regimens. The patients used chemotherapy regimens
containing anthracycline, taxane, platinum, and fluoropyrimidine in
different combinations as chemotherapy. Palliative metastasectomy for
brain metastasis was performed in 11 (10.8%) patients. The number
of patients who received palliative radiotherapy before treatment
was 79 (77.5%), and 55 (53.9%) of these patients received brain
radiotherapy. Fifty-five (53.9%) patients were given bisphosphonate
therapy for bone metastases. The treatment features of the patients are
presented in Table 2.

With LC chemotherapy, the overall response rate was 38.2%, and the
disease control rate was 62.7% (Table 3). LC-related grade 1-2 adverse
events were observed in 55 (57.3%) patients, and grade 3—4 adverse
events were observed in 22 (22.9%) patients. The most common
toxicities were non-hematological (fatigue, diarrhea, hand-foot
syndrome, and others) and were observed in 57.8% of the patients.
LC had to be discontinued in four (3.9%) patients due to toxicity. The
most important toxicity leading to drug discontinuation was hand-
foot syndrome. After LC treatment, 45 (44.1%) patients received
palliative chemotherapy, and 19 (18.6%) patients received palliative
radiotherapy.

Survival Outcomes and Prognosis

The median follow-up time after initiation of LC was 16.9 (1-149)
months. During the study period, 91 (89.1%) patients died. The
median PFS duration was 8 [95% confidence interval (CI), 5.1—
10.8] months (Figure 1). Median OS was 17.8 (95% CI, 13.1-22.4)
months (Figure 2). In the multivariate analysis for parameters affecting
PES, age (p = 0.02), de novo metastatic disease (p = 0.02), and use
of palliative endocrine therapy (p = 0.02) were significant factors
affecting PFS (Table 4). Primary tumor site, primary tumor surgery,
histopathological type, number of metastasis sites, metastasis sites,
number of palliative chemotherapy, and palliative radiotherapy were
not found to be prognostic.

Discussion and Conclusion

These results suggest that LC was effective and safe for HER2-positive
metastatic breast cancer patients who were previously treated. The
combination of tyrosine kinase inhibitors such as lapatinib, pyrotinib,
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Table 1. Clinical and pathological characteristics of the
patients

Number of (%)
patients
(n=102)

Age at diagnosis, years
<50 55 53.9
250 47 46.1
Gender
Female 99 97.1
Male 3 2.9
Number of metastatic sites
1-2 55 53.9
23 46 45.1
Unknown 1 1
Metastatic sites
Bone 63 61.8
Brain 59 57.8
Liver 36 35.3
Lung 35 343
Other sites
Stage at diagnosis
Stage 1 4 3.9
Stage 2 5 4.9
Stage 3 49 48
Stage 4 44 43.2
Primary tumor locations
Left sides 49 48
Right sides a7 46.1
Bilateral 1 1
Unknown 5 4.9
Histological type
Invasive ductal carcinoma 78 76.5
Other types 9 8.8
Unknown 15 24.7
ER status
Positive 43 42.2
Negative 59 57.8
PR status
Positive 33 324
Negative 69 67.6

ER: estrogen receptor; PR: progesterone receptor

and neratinib with capecitabine is used in the treatment of HER2-
positive metastatic breast cancer patients. Lapatinib selectively inhibits
epidermal growth factor receptor and HER-2 tyrosine kinases and
inhibits cell proliferation by restricting HER-2, AKT, Raf, and ERK
phosphorylation, especially in breast cancer cells with high HER2

Table 2. Treatment features of the patients

Number of %

patients
Surgery
Mastectomy 61 59.8
Lumpectomy 12 11.8
No 29 28.4
Radiotherapy before metastatic disease
Adjuvant 38 37.3
Neoadjuvant 3 2.9
No 61 59.8
Chemotherapy before metastatic disease
Adjuvant 41 40.2
Neoadjuvant 14 13.7
No 47 46.1
Endocrine therapy before metastatic disease
Tamoxifen 20 19.6
Aromatase inhibitors 3 2.9
No 79 77.5
Palliative chemotherapy before LC
1 series 54 52.9
22 series 48 471
Palliative endocrine therapy before LC
Aromatase inhibitors 28 27.5
Tamoxifen 17 16.6
No 57 55.9
Palliative radiotherapy before LC
Yes 79 77.5
No 23 22.5
Metastasectomy
Yes 12 11.8
No 90 80.2

LC: lapatinib plus capecitabine

expression (8). In the study performed by Geyer et al. (7), the median
time to progression with LC was 8.4 months in HER2-positive
metastatic breast cancer patients who were previously treated, and it
was superior to patients who received only capecitabine. In another
study, inluding brain metastatic patients with HER2 positive breast
cancer, conducted by Metro et al. (9), the disease control rate was
59%, and brain-specific progression survival was 5.6 months with LC
combination. Similarly, in a meta-analysis that included 12 studies, the
objective response with LC was 29%, while the median PFS was 4.1
months and the median OS 11.2 months (10). In a study comparing
the combinations of lapatinib with capecitabine, vinorelbine, and
gemcitabine, although it was not statistically significant, PES was
nine months with capecitabine and seven months with other agents,
and the toxicity profiles of different agents were similar (11). It has
been shown that the combination of LC passes into brain tissue in
HER2-positive brain metastatic breast cancer patients who have not
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Table 3. Responses to LC in the patients

Number of
patients % Actual-%
(n=102)
Response rates
Complete response 8 7.8 8.3
Partial response 31 30.4 31.9
Stable disease 25 24.5 25.7
Progression 33 32.4 341
Overall response rate 39 38.2 40.2
Disease control rate 64 62.7
65.9
Unknown 5 49
LC: lapatinib plus capecitabine
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Figure 1. Kaplan—-Meier Curve for PFS in the patients who were
treated with LC

PFS: progression-free survival; LC: lapatinib plus capecitabine
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Figure 2. Kaplan-Meier curve for OS in the patients who were
treated with LC

OS: overall survival; LC: lapatinib plus capecitabine

received brain radiotherapy (12). Therefore, LC treatment can
be considered as an option to delay whole brain irradiation and
its side effects in brain metastatic patients with HER2-positive
breast cancer (13). In addition, in a case report, the combination
of LC was shown to have efficacy in a breast cancer patient with

leptomeningeal metastasis (14). Real-world data published by Gui et

Table 4. Univariate and multivariate analysis for PFS in the
patients who were treated with LC

Univariate Multivariate
analysis analysis
P P Odds ratio
Cl 95%
Age 0.57
0.06 0.02
(<50 vs. =50) (0.36-0.91)
De novo metastasis 1.91
0.36 0.02
(No vs. yes) (1.07-3.40)
Primary tumor sites
. 0.34
(Left vs. right)
Primary surger 1.95
o’ 2 0.6 0.06
(No vs. Yes) (0.97-3.94)
Histopathologival type a5
(IDC vs. other type) ’
ER status
- ) 0.36
(Positive vs. negative)
Number of metastatic sites
0.53 0.24
(1-2 vs. 23)
Brain metastasis
0.99
(Yes vs. No)
Liver metastasis
0.28
(Yes vs. No)
Lung metastasis
0.72
(Yes vs. No)
Number of palliative
chemotherapy 0.69 0.33
(1 vs. 22)
Palliative hormonotheray 0.58
0.15 0.02
(No vs. Yes) (0.37-0.91)
Palliative radiotherapy
0.91 0.39
(No vs. Yes)

Hosmer and Lemeshow test model p value = 0.5, PFS: progression-free
survival; LC: lapatinib plus capecitabine; Cl: confidence interval; IDC:
invasive ductal carcinomas; ER: estrogen receptor

al. (15) showed that early initiation with lapatinib-based therapy was
more beneficial in terms of PFS and OS. In this study, when lapatinib-
based therapy was used in the first series, PFS was 10.4 months and
OS 32.9 months, while in the third series, PFS was 5.8 months and
OS 13 months. In the present study, half of the patients had brain
metastases, and the results of LC-related survival results were consistent
with the literature. In a study evaluating tucatinib, a new generation
tyrosine kinase inhibitor, the addition of tucatinib to trastuzumab
and capecitabine improved survival compared to placebo in patients
with previously treated HER2-positive metastatic breast cancer (16).
In addition, in patients with HER2 positive brain metastatic breast
cancer, tucatinib provided better HER2 inhibition in both impaired
and intact blood-brain barrier than neratinib and lapatinib (17). A
meta-analysis showed that tucatinib in combination with trastuzumab

+ capecitabine or TDM-1 had better survival outcomes than lapatinib
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+ capecitabine or other treatments in patients with metastatic breast
cancer who received HER2-based therapy (18).

We observed that LC treatment response appeared to have different
efficacy in different patients and different effects on PFS. There are
limited studies in the literature predicting LC response. We found
that patients under 50 years of age, de novo metastatic disease, and
patients who do not receive palliative hormone therapy due to having
hormone receptor-negative tumors had a worse prognosis in terms of
PFS. In a study evaluating 52 HER2-positive metastatic breast cancer
patients who received LC, time to progression was evaluated and those
over 50 years of age, with hormone-positive disease, and with tumors
with high HER2 and HER3 expression had better outcomes. Also,
in this study, it was also determined that the absence of previous use
of capecitabine and the high expression of HER2 and HER3 affected
OS positively (19). In another study published by Ang et al. (20),
it was reported that OS was significantly improved in patients who
developed dermatitis and hand-foot syndrome within 42 days of the
start of LC. This study also showed that nausea and vomiting as early
side effects were associated with worse OS. In the analysis performed
by Gui et al. (15), it was shown that liver metastasis, brain metastasis,
number of metastatic sites, and hormone receptor status did not
affect median PFS, but the use of LC combined and in early cycles
significantly affected PFS in the patients receiving LC. The patient
group included in this study was extremely heterogeneous, the 102
patients involved in the study were divided into three different groups,
and many patients had previously used capecitabine as a single agent.
In addition, some of the patients used different chemotherapy agents
other than capecitabine together with lapatinib. In an open-label study
published by Ro et al. (21), it was found that the presence of non-
visceral metastatic disease and history of longer use of trastuzumab were
associated with prolonged PFS in patients receiving LC combination.
In this study, it was also detected that hormone receptor positivity and

clinical benefit rate significantly increased for brain PFS.

Study Limitations

Our study had some limitations due to its retrospective nature. The
patient group involved in the study was heterogeneous, and the
number of patients was relatively limited. Some data of a small number

of patients could not be collected.

In this study, we showed that LC was effective and safe in HER2-
positive metastatic breast cancer patients who were previously treated.
The LC-related prognostic factors were found to be associated with
age, using endocrine therapy, and de novo metastatic disease. There
is very limited research into the parameters that affect LC-related
response. Our study contributes to the literature in this respect. In the
future, there is a need for molecular and genetic studies that investigate
factors affecting HER2-based treatment response in the treatment of

breast cancer patients.

Ethics Committee Approval: The local ethics committee approved
this study at the Istanbul University Faculty of Medicine (date/
approval number: 28.06.2021/265629).

Informed Consent: Retrospective study.

Peer-review: Internally and externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: I.D., N.P, N.A, S.V,, PS., AA;
Concept: I.D., N.P, N.A, S.V, PS., AA.; Design: I.D., N.2, N.A,,
S.V,, PS., A.A; Data Collection or Processing: I.D., N.P,N.A, AA.;
Analysis or Interpretation: I.D., N.P, N.A., A.A.; Literature Search:
I.D., N.B, NA., A.A; Writing: L.D., N.B, N.A., A.A.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study received
no financial support.

References

1. Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics, 2021. CA
Cancer ] Clin 2021; 71: 7-33. (PMID: 33433946) [Crossref]

2. DaiX, Li T, Bai Z, Yang Y, Liu X, Zhan ], et al. Breast cancer intrinsic
subtype classification, clinical use and future trends. Am J Cancer Res

2015; 5: 2929-2943. (PMID: 26693050) [Crossref]

3. Noone AM, Cronin KA, Altekruse SE, Howlader N, Lewis DR, Petkov
VI, et al. Cancer Incidence and Survival Trends by Subtype Using Data
from the Surveillance Epidemiology and End Results Program, 1992-
2013. Cancer Epidemiol Biomarkers Prev 2017; 26: 632-641. (PMID:
27956436) [Crossref]

4. Igbal N, Igbal N. Human Epidermal Growth Factor Receptor 2 (HER2)
in Cancers: Overexpression and Therapeutic Implications. Mol Biol Int
2014; 2014: 852748. (PMID: 25276427) [Crossref]

5. Cameron D, Casey M, Press M, Lindquist D, Pienkowski T, Romieu CG,
et al. A phase III randomized comparison of lapatinib plus capecitabine
versus capecitabine alone in women with advanced breast cancer that has
progressed on trastuzumab: updated efficacy and biomarker analyses.
Breast Cancer Res Treat 2008; 112: 533-543. (PMID: 18188694)
[Crossref]

6. Cameron D, Casey M, Oliva C, Newstat B, Imwalle B, Geyer CE.
Lapatinib plus capecitabine in women with HER-2-positive advanced
breast cancer: final survival analysis of a phase III randomized trial.

Oncologist 2010; 15: 924-934. (PMID: 20736298) [Crossref]

7. Geyer CE, Forster ], Lindquist D, Chan S, Romieu CG, Pienkowski T, et
al. Lapatinib plus capecitabine for HER2-positive advanced breast cancer.
N Engl ] Med 20065 355: 2733-2743. (PMID: 17192538) [Crossref]

8. Konecny GE, Pegram MD, Venkatesan N, Finn R, Yang G, Rahmeh M,
et al. Activity of the dual kinase inhibitor lapatinib (GW572016) against
HER-2-overexpressing and  trastuzumab-treated breast cancer cells.

Cancer Res 2006; 66: 1630-1639. (PMID: 16452222) [Crossref]
9. Metro G, Foglietta ], Russillo M, Stocchi L, Vidiri A, Giannarelli D, et al.

Clinical outcome of patients with brain metastases from HER2-positive
breast cancer treated with lapatinib and capecitabine. Ann Oncol 2011;
22: 625-630. (PMID: 20724575) [Crossref]

Petrelli F, Ghidini M, Lonati V, Tomasello G, Borgonovo K, Ghilardi M,
et al. The efficacy of lapatinib and capecitabine in HER-2 positive breast
cancer with brain metastases: A systematic review and pooled analysis. Eur

J Cancer 2017; 84: 141-148. (PMID: 28810186) [Crossref]

Gémez HL, Neciosup S, Tosello C, Mano M, Bines J, Ismael G, et al. A
Phase IT Randomized Study of Lapatinib Combined With Capecitabine,
Vinorelbine, or Gemcitabine in Patients With HER2-Positive Metastatic
Breast Cancer With Progression After a Taxane (Latin American
Cooperative Oncology Group 0801 Study). Clin Breast Cancer 2016; 16:
38-44. (PMID: 26642810) [Crossref]

Morikawa A, Peereboom DM, Thorsheim HR, Samala R, Balyan R,
Murphy CG, et al. Capecitabine and lapatinib uptake in surgically

resected brain metastases from metastatic breast cancer patients: a


https://doi.org/10.3322/caac.21654
https://doi.org/10.1158/1055-9965.EPI-16-0520
https://doi.org/10.1155/2014/852748
https://doi.org/10.1007/s10549-007-9885-0
https://doi.org/10.1634/theoncologist.2009-0181
https://doi.org/10.1056/NEJMoa064320
https://doi.org/10.1158/0008-5472.CAN-05-1182
https://doi.org/10.1093/annonc/mdq434
https://doi.org/10.1016/j.ejca.2017.07.024
https://doi.org/10.1016/j.clbc.2015.10.005

13.

14.

15.

16.

17.

Dogan et al. Lapatinib and Capecitabine in Metastatic Breast Cancer

prospective study. Neuro Oncol 2015; 17: 289-295. (PMID: 25015089)
[Crossref]

Bachelot T, Romieu G, Campone M, Dieras V, Cropet C, Dalenc E et al.
Lapatinib plus capecitabine in patients with previously untreated brain
metastases from HER2-positive metastatic breast cancer (LANDSCAPE):
a single-group phase 2 study. Lancet Oncol 2013; 14: 64-71. (PMID:
23122784) [Crossref]

Nakao T, Okuda T, Fujita M, Kato A. A case of leptomeningeal metastases
of human epidermal growth factor receptor 2-positive breast cancer that
responded well to lapatinib plus capecitabine. Surg Neurol Int 2019; 10:
131. (PMID: 31528467) [Crossref]

Gui X, Li H, Yan Y, Zhang R. Efficacy of lapatinib combined with
capecitabine in patients with HER2-positive metastatic breast cancer
in a real-world study. Oncol Lett 2020; 20: 378. (PMID: 33154776)
[Crossref]

Murthy RK, Loi S, Okines A, Paplomata E, Hamilton E, Hurvitz SA,
et al. Tucatinib, Trastuzumab, and Capecitabine for HER2-Positive
Metastatic Breast Cancer. N Engl ] Med 2020; 382: 597-609. (PMID:
31825569) [Crossref]

Li J, Jiang J, Bao X, Kumar V, Alley SC, Peterson S, et al. Mechanistic
Modeling of Central Nervous System Pharmacokinetics and Target

20.

21.

Engagement of HER2 Tyrosine Kinase Inhibitors to Inform Treatment of
Breast Cancer Brain Metastases. Clin Cancer Res 2022; 28: 3329-3341.
(PMID: 35727144) [Crossref]

DeBusk K, Abeysinghe S, Vickers A, Nangia A, Bell J, Ike C, et al.
Efficacy of tucatinib for HER2-positive metastatic breast cancer after
HER2-targeted therapy: a network meta-analysis. Future Oncol 2021;
17: 4635-4647. (PMID: 34463120) [Crossref]

Han SW, Cha Y, Paquet A, Huang W, Weidler J, Lie Y, et al. Correlation
of HER2, p95HER2 and HER3 expression and treatment outcome of
lapatinib plus capecitabine in her2-positive metastatic breast cancer. PLoS
One 2012; 7: €39943. (PMID: 22848366) [Crossref]

Ang FLI, Rowland A, Modi ND, McKinnon RA, Sorich M], Hopkins
AM. Early Adverse Events predict Survival Outcomes in HER2-positive
Advanced Breast Cancer Patients treated with Lapatinib plus Capecitabine.
J Cancer 20205 11: 3327-3333. (PMID: 32231738) [Crossref]

Ro J, Park S, Kim S, Kim TY, Im YH, Rha SY, et al. Clinical outcomes
of HER2-positive metastatic breast cancer patients with brain metastasis
treated with lapatinib and capecitabine: an open-label expanded access
study in Korea. BMC Cancer 2012; 12: 322. (PMID: 22839200)
[Crossref]

133


https://doi.org/10.1093/neuonc/nou141
https://doi.org/10.1016/S1470-2045(12)70432-1
https://doi.org/10.25259/SNI-106-2019
https://doi.org/10.3892/ol.2020.12241
https://doi.org/10.1056/NEJMoa1914609
https://doi.org/10.1158/1078-0432.CCR-22-0405
https://doi.org/10.2217/fon-2021-0742
https://doi.org/10.1371/journal.pone.0039943
https://doi.org/10.7150/jca.41996
https://doi.org/10.1186/1471-2407-12-322

