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Background: Lapatinib is approved for the treatment of metastatic HER2-overexpressed breast cancer with 
capecitabine after progress on anthracycline, taxane, and trastuzumab in China. A post-marketing pharmacovigilance 
program was carried out to verify the real-world safety and the efficacy information of lapatinib. 
Methods: This was a prospective, non-interventional, long-term study in the real-world setting. All patients 
treated with lapatinib during the program (inclusion period 12 months) in Fudan University Shanghai 
Cancer Center (FUSCC) were included. The main outcome measures were progression-free survival (PFS) 
and incidence of adverse events. 
Results: A total of 112 patients were enrolled. The median age was 52 years, 64.3% of patients were post-
menopausal, 90 patients (80.4%) had stage IV disease, and the most common metastatic site was in the lung 
(43.8%), bone (30.4%), liver (26.8%), and brain (18.8%). About half of the patients (46.4%) experienced 3 or 
more systemic regimens before lapatinib. After a median follow-up of 34.3 months (range, 17.9–57.9 months), 
the median PFS was 8.1 months (95% CI, 5.8 to 10.4 months). Later phase of disease (stage IV), 3 or more 
prior treatments, pulmonary metastasis, liver metastasis, prior anthracycline or taxane, and poor adherence 
strongly correlated with worse survival (P<0.005). The grade 3 or 4 adverse events were diarrhea (9.8%), 
hand-foot syndrome (5.4%), and rash (4.5%).
Conclusions: Upon implementation of lapatinib therapy in a real-world setting, the case mix was 
characterized by more early-stage breast cancer patients. The median PFS was slightly superior to what was 
published in the clinical trials. Pulmonary metastasis or liver metastasis significantly correlated with worse 
survival. We reported a similar prevalence of adverse events.
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Introduction

Lapatinib, a HER2 tyrosine kinase inhibitor, is approved 
for use in combination with capecitabine for the treatment 
of locally advanced or metastatic HER2-overexpressed 

breast cancer after progress on anthracycline, taxane, 
and trastuzumab in China. A superior survival benefit of 
lapatinib plus capecitabine was demonstrated in one phase 
3 trial (1) among HER2-positive advanced breast cancer 
patients treated, compared to capecitabine monotherapy. 
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Although there was no significant difference in overall 
survival (OS) between the combination therapy and 
monotherapy groups due to the cross-over design, the 
addition of lapatinib significantly improved the time to 
progression (TTP) from 4.4 to 8.4 months. Furthermore, 
the exploratory analysis confirmed an OS improvement 
from 64.7 to 75.0 weeks (P=0.210) (2). 

Approval of lapatinib in China was based on data from 
a single-arm, open-lable study (EGF10949) (3), which was 
initiated to evaluate the efficacy and safety of lapatinib plus 
capecitabine in Chinese patients with patients with HER2-
positive metastatic breast cancer. The results showed that the 
median PFS was 6.34 months (95% CI, 4.93–9.82 months) 
and that the toxicities were well-tolerated.

As information on case mix characteristics that influence 
the safety and effectiveness of lapatinib therapy is limited 
for the clinical trial setting, we conducted a post-marketing 
surveillance program to investigate the safety and 
effectiveness of lapatinib. Moreover, we wanted to identify 
those factors that might have significantly affected the 
clinical outcomes.

Methods

Study design and population

This is a prospective, non-interventional, long-term study 
in the real-world setting. The study was approved by the 
ethics committee at Fudan University Shanghai Cancer 
Center (FUSCC). Between July 2016 and June 2017 (an 
inclusion period of 12 months), all breast cancer patients 
treated with lapatinib and with informed consent were 
included.

Collected information

The Case Report Form (CRF) was filled in via an 
electronical data capturing system. The main information 
that was collected included (I) case mix and prior therapy 
characteristics, (II) efficacy of lapatinib and progression-
free survival (PFS), and (III) incidence of adverse events as 
per the National Cancer Institute Common Terminology 
Criteria for Adverse Events (NCI-CTCAE, version 5.0). 

Follow-up

Patients were prospectively followed up at 4, 8, and 24 weeks 
after the procedure, with adverse events collection at each 

visit, and lapatinib was prescribed to a limited maximum of 3 
cycles. Therefore, patients were followed-up every 1–3 months  
at our institution or by a general physician. The end of the 
follow-up was May 2019.

Statistical analysis

Survival curves were estimated with Kaplan-Meier method. 
The differences between survivals were estimated using 
the log-rank test. Multivariate Cox regression analysis 
was used to evaluate any independent prognostic effect of 
the variables on PFS. All data were analyzed using IBM 
SPSS 20.0 for Windows. A P value <0.05 was considered 
significant. 

Results

Patients and treatments

Between July 2016 and June 2017, a total of 112 breast 
cancer patients were enrolled in this study. The median age 
of the patients was 52 years (range, 29–72 years) (Table 1).  
More than half (64.3%) of the patients were post-
menopausal, with 80.4% in stage IV, 17.0% in stage III, and 
2.7% in stage II. The most common metastatic site was in 
the lung (43.8%), bone (30.4%), liver (26.8%), and brain 
(18.8%).

Nearly all (92.9%) patients had received at least 1 systemic 
therapy, and 46.4% had received 3 or more chemotherapies 
(Table 2). Only 10.7% of patients were trastuzumab-naive. 
When initiating lapatinib treatment, the most common 
combination drug was capecitabine, paclitaxel, or vinorelbine. 
The initial dosage of lapatinib was 1,250 and 1,000 mg in 
66.1% and 33.0% of the patients, respectively. Only 1 patient 
received 500 mg as a loading dose.

Efficacy

The median follow-up was 34.3 months (range, 17.9– 
57.9 months), and the median PFS was 8.1 months (95% 
CI, 5.8–10.4 months) in the total population (Figure 1).

Factor analysis was conducted according to patient-
related, tumor-related, and therapy-related characteristics 
(Figure 2). Compared to the patients in stage II/III, patients 
who had stage IV diseases were strongly correlated with 
worse survival (median PFS, 15.8 vs. 6.2 months; P<0.001). 
The number and site of metastasis also influenced the survival 
with lapatinib, and fewer metastases predicted a better 
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survival. There was a median PFS of 11.7 months in patients 
with no more than 1 metastasis site versus 5.7 months  
for patients with 2 or more metastasis sites. The presence 
of pulmonary or liver metastasis significantly reduced the 
PFS by about 5 months compared to other metastasis sites 
(P<0.001). Previous chemotherapy also affected the survival 
with lapatinib: patients with 3 or more prior systemic 

therapies tended to experience worse PFS compared to 
patients with fewer than 3 prior chemotherapies (12.2 vs. 
5.7 m, P<0.001). In addition, previous treatment with a 
fluorouracil-, anthracycline-, or taxane-based regimen was 
found to correlate with worse survival.

Safety

Adverse drug reactions (ADRs) of all grades and grade ≥3 
occurred in 99 patients (88.4%, 327 events) and 29 patients 
(25.9%, 37 events), respectively (Table 3). ADRs (any grade) 
that were reported in ≥10% of patients included diarrhea 
(50.9%), rash (40.2%), hand-foot syndrome (28.6%), 
hepatobiliary events (17.0%), paronychia (15.2%), and 
stomatitis (10.7%). The most frequent grade ≥3 ADRs 
were diarrhea (9.8%), hand foot syndrome (5.4%), and rash 
(4.5%). 

Table 1 Base-line characteristics

Characteristics N=112

Age/year

Median 52

Range 29–72

Menopausal status, n (%)

Pre-menopause 40 (35.7)

Post-menopause 72 (64.3)

Hormone receptor, n (%)

ER (+) 47 (42.0)

PR (+) 33 (29.5)

Molecular subtyping, n (%)

Luminal A 9 (8.0)

Luminal B 35 (31.3)

HER (+) 64 (57.1)

Disease stage, n (%)

II 3 (2.7)

III 19 (17.0)

IV 90 (80.4)

Common metastatic site, n (%)

Pulmonary 49 (43.8)

Bone 34 (30.4)

Liver 30 (26.8)

Brain 21 (18.8)

Others 15 (13.4)

Number of metastatic sites, n (%)

0 22 (19.6)

1 49 (43.8)

2 26 (23.2)

≥3 15 (13.4)

Table 2 Therapy characteristics 

Therapy characteristics N=112

Prior systemic regimens, n (%)

0 8 (7.1)

1 31 (27.7)

2 21 (18.8)

3 17 (15.2)

4 13 (11.6)

5 9 (8.0)

≥6 13 (11.6)

Type of prior systemic regimens, n (%)

Anthracycline-based 79 (70.5)

Taxane-based 102 (91.1)

Platinum-based 45 (40.2)

Fluorouracil-based 54 (48.2)

Endocrinotherapy 38 (33.9)

Trastuzumab 100 (89.3)

Combined regimen of lapatinib, n (%)

Capecitabine 78 (69.6)

Paclitaxel weekly 21 (18.8)

Vinorelbine 7 (6.3)

Others 6 (5.4)
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Discussion

This study was performed in real-world settings to evaluate 
the safety and efficacy of lapatinib in Chinese patients with 
HER2-positive breast cancer. The median PFS (8.1 months)  
of lapatinib observed in this study was generally superior to 
those reported in the clinical trial setting (3,4), and a similar 
prevalence of adverse events was observed. 

Regarding efficacy, median PFS in the present study 
was 8.1 months, which is superior to the median PFS  
(6.4 months) reported by Xu et al. (3) or that (6.2 months) 
by Cameron et al. (4). One possible explanation for the 
differences in PFS is the high proportion of patients (19.7%) 
with early-stage breast cancer in our study with only about 
1.9% and 4% of early-stage patients in EGF109491 and in 
EGF100151, respectively.

Lapatinib has been approved to be used in combination 
with capecitabine to treat breast cancer. However, the 
present study found that, in terms of combination regimen, 
the off-label use was common. A weekly paclitaxel, 
vinorelbine, and gemcitabine regimen was usually the 
off-label combination of choice, with respective rates of 
18.8%, 6.3%, and 4.5%. Lapatinib plus paclitaxel was 
evaluated in Japanese metastatic breast cancer women as 
first-line therapy and demonstrated good tolerance and a 
median OS of 35.6 months (5). Furthermore, lapatinib plus 
paclitaxel has been proven to significantly prolong OS and 

PFS compared with placebo plus paclitaxel in a phase III, 
randomized, double-blind study (OS, 27.8 vs. 20.5 months,  
P =0.0124; PFS, 9.7 vs. 6.5 months, P<0.001) (6). Lapatinib 
combined with capecitabine, vinorelbine, or gemcitabine 
was directly compared in a phase II randomized trial, 
suggesting lapatinib plus vinorelbine or gemcitabine 
seem to be effective and tolerable regimens for HER2-
positive metastatic breast cancer patients with prior taxane 
therapy (7). No significant difference in OS was found in 
a global multicenter phase II trial between capecitabine 
or vinorelbine groups (8). Although these kinds of 
combinations have been supported by clinical trials to 
some extent, none of them have been recommended by an 
authoritative guideline with high level evidence. However, 
dual anti-HER2 strategy-lapatinib plus trastuzumab, as a 
neoadjuvant treatment, appeared in 8.0% of cases in this 
research. This modality is consistent with some meta-
analyses (9,10) the finding of the NeoALTTO trial (11), and 
also recommended by the National Comprehensive Cancer 
Network (NCCN) guidelines (category 2A).

Because of a broader case mix in the real-world setting, 
we conducted an explorative subgroup analysis to find the 
affecting factors of lapatinib efficacy. The results showed 
that later phase of disease (stage IV), 3 or more prior 
treatments, pulmonary metastasis, liver metastasis, prior 
anthracycline or taxane therapy, and poor adherence, 
strongly correlated with worse survival. Interestingly, 
Cameron et al. (2) reported that liver metastases was a 
negative prognostic factor of breast cancer patients treated 
with lapatinib. A retrospective study in India also showed 
that the presence of liver metastasis when starting lapatinib 
also correlated strongly with worse survival (12).

The safety data prospectively collected in the current 
study is similar to those in clinical trials (2-4). The severe 
adverse events reported in this research included diarrhea, 
hand-foot syndrome, rash, paronychia, and hepatobiliary 
events. According to an update on serious adverse events 
(SAEs), the most common SAE in the combination group 
was also diarrhea, and some other frequently reported SAEs 
were dehydration, dyspnea, and vomiting (2). Hepatobiliary 
events, in particular, have drawn our focus for both a clinical 
trial emphasis and an existing correlation of liver metastases 
and prognosis.

Conclusions

In conclusion, breast cancer patients treated with lapatinib 
were characterized by more varied conditions, by moderate-

Figure 1 Kaplan-Meier curve for progression-free survival of  
112 patients with HER2-positive breast cancer treated with 
lapatinib therapy. Median PFS was 8.1 months (95% confidence 
interval, 5.8–10.4 months).
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Figure 2 Kaplan-Meier curves for survival in predefined subgroups. ***, P<0.001.

Variable Cases (NN) Events (NN) P value (Log Rank***)

Age (<52 y vs. ≥52 y) 55/57 47/49 0.895

Disease stage (II/III/IV) 3/19/90 1/11/84 0.001

Menopausal status (Pre-menopause/Post-menopause) 40/72 32/64 0.145

Number of metastatic sites (0–1 vs. 2–4) 71/41 56/40 <0.001

Metastatic site (no/yes)

Pulmonary 63/49 48/48 <0.001

Bone 78/34 65/31 0.054

Liver 82/30 66/30 <0.001

Brain 91/21 77/19 0.594

Others

Prior systemic regimens (0–2 vs. ≥3) 60/52 45/51 <0.001

Type of prior systemic regimens (no/yes)

Anthracycline-based 33/79 23/73 0.002

Taxane-based 10/102 7/89 0.043

Platinum-based 67/45 56/40 0.103

Fluorouracil-based 58/54 43/53 <0.001

Endocrinotherapy 74/38 61/35 0.255

Trastuzumab 12/100 9/87 0.272
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to-severe disease, and by light-to-heavy prior therapy. 
Efficacy and safety information has been compared and 
verified in trials. Further studies are warranted in the 
subgroup of pulmonary and liver metastases to determine 
lapatinib administration in breast cancer patients.
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