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| mproved outcome with Lapatinib plus Capecitabine
In HERZ2 positive M etastatic Breast Cancer

Maher Saifo

Abstract

Background & Objective: Lapatinib isa dual tyrosine kinase inhibitor blocking human epider mal growth
factor receptors (HER1, HER2). Lapatinib in combination with Capecitabine has showed efficacy in
HER2+ metastatic breast cancer (M BC) previoudy treated with Anthracycline, Taxens and Trastuzumab.
This study is the first to evaluate the clinical benefit and safety of the combination of Lapatinib and
Capecitabine in HER2+ MBC previoudly treated with anthracycline, taxane and trastuzumab, treated at
Albairouni cancer center.

Methods & Material: Patients with HER2 Positive, hormonal receptors negative, locally advanced or
metastatic breast cancer that had failed anthracycline, a taxane, and trastuzumab were enrolled. Patients
received (lapatinib 1250 mg per day continuously plus capecitabine 2000 mg/m2 on days 1 through 14 of a
21-day cycle). Treatment was given until progression. The primary end point was the clinical benefit
(completeresponse, partial response or stability) for at least 3 months.

Results: In the 60 evaluated patients, Clinical benefit rate was documented in 76% and 58.32% of the
study population for 3 and 6 moths, respectively. Progression beyond one year was seen in 15 pts (25%).
Interestingly, one patient achieved time to progression (TTP) >24 months. Median TTP was 8.1 months
[95% CI: 6.5-11.2]. The most clinical side effects were mild: nausea (40%), vomiting (20%), diarrhea
(35%), hand-foot syndrome (41.7%), rash (15%) and fatigue (11.66%).

Conclusion: The combination of Lapatinib and Capecitabine demonstrated a broad clinical benefit with
acceptable safety profile in pretreated HER2+ metastatic breast cancer with either visceral or brain
metastases.

Key words. metastatic breast cancer, HER2, lapatinib, capecitabine.
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Introduction

Breast cancer is the second leading cause of death
from cancer among women  worldwide!
Approximately 20% of all breast cancer patients
demonstrate an amplification or overexpression of
Human epidermal growth factor receptor type2
(HER2), a tyrosine kinase tansmembrane receptor,?
resulting in more aggressive phenotype and poorer
prognosis.® Trastuzumab, a humanized monoclonal
antibody that plays a key role in the treatment of
metastatic and early stage HER2- positive breast
cancer,”’ binds to the extracellular domain of HER2
protein,® mediating mitogenic signaling.’” However,
the cancer recurs after adjuvant therapy in some
women,®” and most patients with metastatic breast
cancer  eventualy  develops resistance to
trastuzumab.’®**  New therapies targeting HER2 are
being developed,"*™ among them lapatinib, a small
molecule that targets tyrosine kinases of HER2 and
Human epidermal  growth factor typel (HERZ1)

receptors inside the cell, blocking downstream
signaling events (Fig. 1).**°
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Figure 1. ErbB2 cellular signaling pathways and
lapatinib mechanism of action. PI3K,
phosphatidyl- inositol 3-kinase; | GFIR, insulin-like
growth factor receptor; EGFR, epidermal growth
factor receptor; mTOR, mammalian target of
rapamycin; PTEN, phosphatase and tensin
homolog.**

The clinica outcome and the safety profile of
lapatinib in combination with capecitabine have been
studied in women with HER-2 positive metastatic
breast cancer progressed after Trastuzumab-based

therapy (Table 1)."8

In our institute, better outcome and |ess toxicity were
noted. In this study, we aimed to: (1) determine the
clinical benefit rate (CBR) and median time to
progression (TTP), (2) assess the safety profile, and
(3) compare our data with the international ones.

Table 1. Efficacy data of selected prospective study

(Geyer et al)
End Point L+C C Hazard Ratio |P Vaue
(N = 163) | (N = 161) |(95% CI)
Median TTP- mo 84 44 0.49 (0.34- [<0.001
0.71)
Median PFS -mo 0.47(0.33- K
8.4 4.1 0.67) 0.001

OR % (95% Cl)
CR no.(%) 0.09
PR no.(%) 2 14
CB no.(%) (16-29) | (9-21)

1(<1) 0(0)

35(21) | 23(14)

44(27) | 29(18)

L, Lapatinib; C, Capecitabine; TTP, Timeto
progression; PFS, progression free survival; OR,
overall response, CR, complete response, PR, partial
response, CB, clinical benefit

Patients and methods

Eligibility

Eligible patients had HER2-positive, hormona
receptors negative, advanced or metastatic breast
cancer that had progressed after treatment with
regimens that included an anthracycline, a taxane, and
trastuzumab. Women previously treated with
capecitabine were ineligible; previous therapy with
fluorouracil was permitted. An Eastern Cooperative
Oncology Group (ECOG) performance status of O or
1, measurable disease according to the (RECIST 1.1)
for response evaluation in solid tumors® a left
ventricular eection fraction (LVEF) within normal
range; a life expectancy of at least 12 weeks, and
adequate renal, hepatic, and hematologic function.
Women with central nervous system (CNS)
metastases were dligible if they were clinically stable
for a least 3 months after the discontinuation of
corticosteroid and anticonvulsant therapy. Women
with heart disease or conditions that could affect
gastrointestinal absorption were ineligible.

Study design and endpoints

This study is a nonrandomized, single arm that sized
for phase Il clinical tria purposes. The primary
endpoint was to determine the CBR. Secondary
endpoints included median TTP and the safety profile.
Treatment plan

The combination regimen consisted of lapatinib at a
dose of 1250 mg daily, 1 hour before or after
breakfast, on a continuous basis, and capecitabine at a
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dose of 2000 mg per sguare meter of body-surface
area in two divided doses on days 1 through 14 of a
21-day cycle. Treatment continued until progression
or unacceptable toxic effects.

Efficacy and toxicity assessments

Response was assessed every 3 months and was
defined according to RECIST criteria. Change in
tumor burden was classified as complete response
(CR), Partial response (PR), stable disease (SD) or
progressive disease (PD). Patients with CR, PR or SD
were included in the CBR for at least 3 months.
Secondary end points were median TTP and safety.
Adverse events were assessed according to the
National Cancer Institute's Common Terminology
Criteriafor Adverse Events (CTCAE v4.03).%
Statistical analysis

Response to treatment was evauated using the
Fisher’'s exact test. TTP was defined as the time from
initiation of treatment until first evidence of
radiographic progression or death due to breast cancer.
Time to progression was estimated with the Kaplan-
Meier algorithm. Statistic analysis was carried out
with SPSS version 18.

HER2 detection

The HER? status (gene amplification) was determined
using chromogenic in situ hybridization (CISH), or
fluorescence in situ hybridization (FISH) with an
amplification ratio >2 indicating positive status.
Results

From January 2010 until December 2013, atotal of 87
patients were enrolled a Albairouni university
hospital, 27 patients were not evaluable for efficacy
and toxicity analysis due to disruption. Table 2 shows
the baseline characteristics. The median patient age
was 51 years with 100% of patients aged between 28
and 60. The majority of the patients had a good
performance status. All patients were HER2 positive
and hormonal receptors negative. The proportion of
patients with visceral, brain, and both involvements
were 35%, 30%, and 23.33%, respectively. Patients
who previously were treated with anthracycline,
taxanes, and trastuzumab received lapatinib and
capecitabine as second or third line.

Efficacy

60 patients were assessable for efficacy. The images
were reviewed by our ingtitution radiologists to
confirm CR, PR, or SD, whereas determining the
progression was based on investigator assessment.
CBR for 3 months was achieved in 76.66% (CR: 0%,
PR: 60%, SD: 16.66%) of the study population. A
delay of progression of more than 6 months was noted
in 58.33% (PR: 50%, SD: 8.33%) of patients.
Progression beyond one year wasin 15 pts (25%).

Progression after two years was reported in one
Table 2. Basgline patient’s characteristics

Registered Patients no. 87
Assessable Patients no. 60
Female sex no. (%) 60 (100)
Age_years
Median 51
Range (28-60)
ECOG performance status_no. (%)
0 39 (65)
1 21 (35)
Hormonal receptors status _no. (%)
Positive for Estrogen and progesterone 0 (0)
Negative 60 (100)
Metastatic sites_no. (%)
Locally Advanced 7 (11.66)
Viscera 21 (35)
Brain only 18 (30)
both 14 (23.33)
Previous therapy_no. (%)
Anthracycline 58 (97)
Taxane 58(97)
Trastuzumab 60(100)
Hormone 0
Study treatment setting_ no. (%)
First line 0
Second line 38(63)
Third line 22 (37)
HER?2 status by FISH_no. (%)
Positive 60 (100)
Negative 0
Table 3. Efficacy results
>3 >6 >12 >24
Patients 60 mo mo mo mo
no
76.66 | 583 | 2333 1.66
CBR (%) 0 0 - -
CR (%) 60 50 - -
PR (%) 1666 | 83 - -
SD (%)
8.1
Median (6.5~
TTPmo | 11.2)
(95% CI)

CBR, clinical benefit rate; CR, complete response;
PR, partia response; SD, stable disease; Cl,
confidence interval.

TTP, time to progression. patient (1.66%). Median
TTP [95% CI] was 8.1 months [6.5-11.2] in the whole
population. Median TTP appeared to be very similar
to that reported in the international study (Tablel),
while the clinical benefit rate was higher in our study.
Efficacy results are shown in Table 3.

Adver se events:

A tota of 60 patients were assessable for non-
hematological toxicity. Most adverse events were
grade 1 and 2. Overal, the most common adverse
events were nausea, vomiting, fatigue, diarrhea, the
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hand-foot syndrome, and rash. No grade 4 was
observed. Grade 3 diarhea and the hand-foot
syndrome occurred in three and two women,
respectively. Two women of grade 2 rash were
reported. Table 4 shows non-hematological adverse
events. The incidence of any grade adverse events was
lower than that in Geyer et a Study (Fig. 2).
Table 4. Non-hematological toxicity (National
Cancer Institute-Common Terminology Criteria

v4.03).
Event no. % Any grade Grade 3 Grade 4
Diarrhea 21(35) 3(5) 0
Hand-foot 25 (41.66) 2(3.3) 0
syndrome
rash 9(15) 0 0
Fatigue 7 (11.66) 0 0
Nausea 24 (40) 0 0
Vomiting 12(20) 0 0
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Figure2. Most frequent adver se events. (All grades
adver se events, %)

Discussion:

Treating cancer by blocking cell signals represent a
successful  strategy in the majority of human
malignancies.** Many novel agents are discovered and

approved, as evidenced by the approval of lapatinib
(the dua HERIL/HER2 kinase inhibitor).”® Studies

have reported that lapatinib plus capecitabine
significantly improve the clinical outcome in HER2-
positive metastatic breast cancer progressed after
trastuzumab-based therapy.’*® In our institute, better
outcome and less toxicity were observed. This single
ingtitute study is the first to evaluate the efficacy and
toxicity of the combination of lapatinib with
capecitabine at Albairouni University Hospital, and to
compare our results with those observed in similar
studies.*"*® Interestingly, our data demonstrate a high
CBR of 76.66% and 58.3% for 3 and 6 months,
respectively (Table 3). We found better CBR
compared to Geyer et a (27%). Infact, This study has
two weak points: First, it is a nonrandomized clinical
trial. Second, this study design draws conclusion from
single group that sized for phase Il clinica trial
purposes, and no control exists. This fact precludes
extensive comparisons with the results of previous
randomized clinical trials. Nevertheless, we can state
that our CBR of 58.3% is a promising result and is
among the highest CBR reported until now. Indeed,
these findings were consistent with our observation
and expectation. In contrast, no obvious difference in
median TTP was demonstrated in our study compared
to Geyer trial (8.1 vs. 8.4 months). Although we did
not find a difference in term of median TTP, our data
indicate better CBR compared with Geyer et al.
Observed toxicity was mild and manageable in our
study. Table 4 summarizes non-hematological side
effects and demonstrates that adverse events are
minimum compared to Geyer study (Fig 2). Further,
safety results should be highlighted. However, the
most common adverse events were gradel-2: nausea,
vomiting, fatigue, diarrhea, the hand-foot syndrome,
and rash. Moreover, no grade 4 toxicity was observed.
In summary, This study supports our experience,
observation and expectation. Given the least safety
profile, the broad CBR reported make this
combination of lapatinib and capecitabine a
recommended option for the treatment of second or
third line in HER2-positive advanced breast cancer
patients with either visceral or brain metastases.
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