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abstract

This article reviews lapatinib clinical trials in patients with HER2 (ErbB2)-positive
breast cancer, and is a report of a presentation from a symposium at the ECCO 14
congress in 2007.

Promising clinical results have been achieved to date with lapatinib, an oral,
intracellular, dual-targeted small molecule inhibitor of EGFR (ErbB1) and HER2
in patients with HER2-positive metastatic breast cancer. Lapatinib has shown
impressive activity in HER2-positive metastatic breast cancer, both first-line and in
heavily pretreated patients whose disease has progressed following prior treatment
in the metastatic setting with taxanes, anthracyclines and trastuzumab. Lapatinib
has also demonstrated activity in inflammatory breast cancer, a particularly
aggressive form of the disease. Lapatinib is generally well tolerated, with the most
common adverse events being diarrhoea and rash, which can be effectively managed
with proactive guidelines.

In conclusion, these data demonstrate that lapatinib is a promising new agent in
the fight against HER2-positive breast cancer.

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction

A major unmet clinical need currently exists in the treat-
ment of patients with HER2 (ErbB2)-positive metastatic
breast cancer. Despite the real benefits seen in the clinic
with the targeted agent trastuzumab, 1−3 therapeutic
challenges still remain with respect to providing these
patients with the most effective management strategies.
Notably, as already discussed in the preceding article by
Dr Christian Jackisch, a significant number of patients
either do not respond to trastuzumab therapy, 1−3 or
experience disease progression within 1 year. 1−4 Until
recently, there were no proven anti-HER2 therapeutic
options for these patients.
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The oral, small-molecule dual-targeted inhibitor la-
patinib has been developed in an effort to fulfil this
unmet need. Lapatinib acts by reversibly and potently
inhibiting the receptor tyrosine kinase activity of both
the EGFR (ErbB1) and HER2 receptors. 5,6 In vitro experi-
ments have demonstrated that lapatinib selectively acts
against tumour cells without affecting normal cells. 5

Lapatinib is also capable of inhibiting the growth of
HER2-overexpressing human breast tumour cells and
xenografts. 5,7 Furthermore, lapatinib is also a potent
inhibitor of human breast cancer cell lines that are
insensitive to trastuzumab. 8

The promising preclinical results obtained with
lapatinib led to the initiation of Phase I clinical
trials. These Phase I investigations demonstrated that
lapatinib is well tolerated both as a monotherapy 9

and in combination with chemotherapeutic agents,
with preliminary evidence of antitumour efficacy. 10,11

These Phase I trials also determined the optimum
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Table 1 – Most common adverse event occurrence in a Phase II randomized
study of lapatinib as a first-line treatment for patients with HER2-positive
locally advanced or metastatic breast cancer 16

Adverse event (N, %) Lapatinib group Grade 1−2 (n) Grade 3 (n)

Diarrhoea (64/138, 46%) 1500mg QD
500mg BID

29
29

2
4

Rash (44/138, 32%)a 1500mg QD
500mg BID

22
20

0
1

Pruritus (31/138, 22%) 1500mg QD
500mg BID

15
16

0
0

Back pain (20/138, 14%) 1500mg QD
500mg BID

11
9

0
0

Vomiting (20/138, 14%) 1500mg QD
500mg BID

10
7

2
1

Nausea (19/138, 14%) 1500mg QD
500mg BID

10
8

0
1

Cough (18/138, 13%) 1500mg QD
500mg BID

7
10

0
1

a One additional event of acne was reported with an unknown National Cancer Institute
Common Toxicity Criteria grade.
No grade 4 events were reported. BID = twice daily; QD = once daily.

tolerated regimens for these lapatinib combinations for
further evaluation in Phase II/III trials in patients with
HER2-positive metastatic breast cancer. Clinical activity
has since been confirmed in patients pretreated with
trastuzumab in the metastatic setting who received
lapatinib in combination with capecitabine in a pivotal
Phase III trial. 12,13 Lapatinib is also being evaluated in
combination with paclitaxel in Phase II/III trials as a first-
line treatment in patients with metastatic HER2-positive
breast cancer, 14 in combination with endocrine agents
and trastuzumab, and as a neoadjuvant treatment for
inflammatory breast cancer (IBC) 15 and large operable
breast cancer. This article summarizes the findings of
those clinical trials that have been reported in patients
with HER2-positive breast cancer.

2. Early clinical experience with lapatinib

Initial proof-of-concept studies conducted with lapatinib
monotherapy have demonstrated that this oral, dual-
targeted EGFR and HER2 inhibitor is a relatively well
tolerated and effective treatment for patients with
HER2-positive metastatic breast cancer. Gomez and
colleagues conducted a Phase II trial that investigated
the efficacy and safety of lapatinib monotherapy as
a first-line treatment in patients with HER2-positive
advanced or metastatic breast cancer. Patients received
either 1500mg once-daily (QD) or 500mg twice-daily
(BID) oral (po) lapatinib for a minimum of 12 weeks.
The overall response rate (ORR; including both complete
responses [CR] and partial responses [PR]) was 24%

and the clinical benefit rate (CR, PR and patients
with stable disease for �24 weeks) was 31.2%. 16

These response rates are not dissimilar from those
reported in a study of trastuzumab monotherapy in a
similar group of patients with HER2-positive metastatic
breast cancer. 16−18 However, definitive conclusions on
the comparative efficacy of both drugs can only be
made following an appropriately designed head-to-head
randomized clinical trial.
The results of the Phase II trial conducted by

Gomez and colleagues also demonstrated that lapatinib
monotherapy is well tolerated in patients with HER2-
positive advanced or metastatic breast cancer, with
the majority of adverse events (AEs) being grade 1
or 2 (Table 1). The most commonly reported AE was
diarrhoea (46% of patients), although only six patients
(4%) experienced a grade 3 episode. Overall incidence of
rash was 32% and only one patient from the 500mg BID
group experienced a grade 3 rash. No grade 4 episodes
were reported for any AE and no clinically significant
cardiac events were reported in this trial. 16

3. Clinical experience with lapatinib plus
chemotherapy in patients pretreated with
trastuzumab – the EGF100151 study

An initial Phase I trial identified the optimum tolerated
lapatinib plus capecitabine regimen and found that this
combination was relatively well tolerated in previously
treated patients with advanced solid malignancies, with
preliminary evidence of antitumour activity. 10 Two of
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Fig. 1 – Study design for the EGF100151 clinical trial. 13 po = oral administration; QD = once daily; q3wk = once every three
weeks.

the four confirmed responses occurred in patients
with advanced breast cancer, including the only CR
observed in this trial and one of the three confirmed
PRs. 10 Based on these promising Phase I results, a
Phase III trial (EGF100151) was conducted to further
evaluate the efficacy and tolerability of lapatinib in
combination with capecitabine in patients with HER2-
positive advanced or metastatic breast cancer pretreated
with a taxane, an anthracycline and trastuzumab. 12,13

Capecitabine monotherapy was used as the comparator
arm in this trial. 12,13 This pivotal trial was the first
randomized, controlled, prospective study to report on
the efficacy of continuing HER2-suppression following
one line of a trastuzumab-containing regimen in patients
with advanced breast cancer. 12,13 Previous analyses of
continued HER2-suppression by re-treating patients with
trastuzumab following at least one line of a trastuzumab-
containing regimen have only been retrospective, and
thus are subject to the limitations of that type of
study. 19 Very recently, the interim results were reported
of a prospective study of trastuzumab plus capecitabine
versus capecitabine alone in a similar patient group
(i.e., patients with HER2-positivemetastatic breast cancer
whose disease had progressed while on trastuzumab-
containing regimens in the metastatic setting). 20 This
latter study was closed early due to poor accrual and,
therefore, with only 152 of a planned 482 patients
randomized, remains underpowered. While median TTP
was longer in the trastuzumab and capecitabine versus
capecitabine monotherapy arm (at 33 and 24 weeks,
respectively), this between-treatment difference was not
statistically significant. 20

Patients in the EGF100151 study were randomized 1:1
to treatment with either capecitabine monotherapy or
lapatinib and capecitabine, as shown in Figure 1. 12 The
primary endpoint of the trial was time to progression

(TTP), based on an evaluation performed by independent
reviewers under blinded conditions. 12,13

3.1. Study EGF100151 eligibility and HER2 status

Eligible patients were aged�18 years, and had confirmed
HER2-positive locally advanced or metastatic breast
cancer, with a life expectancy of at least 12 weeks,
and must have received previous treatment with an
anthracycline-, taxane- and a trastuzumab-containing
regimen. HER2 positivity was confirmed using local
laboratories, and patients were considered to have
HER2-positive disease if they had grade 3+ immuno-
histochemical (IHC) staining intensity (on a scale of
0 to 3) or grade 2+ staining intensity and positive
gene amplification results following fluorescence in situ
hybridization (FISH). Patients were also required to
have measurable disease according to the Response
Evaluation Criteria In Solid Tumours (RECIST), an Eastern
Cooperative Oncology Group performance status of 0 or 1,
and if present, stable brain metastases. 12

3.2. Study EGF100151 efficacy – interim analysis

A pre-planned interim analysis was performed after
121 disease progression events (49 events in the
combination group and 72 events in the monotherapy
group). 12 This interim analysis, based on independently
reviewed assessment of progression, demonstrated that
the TTP was significantly longer for patients who
received the combination than for those treated with
capecitabine alone (p<0.001). 12 This improvement in
efficacy was achieved without an increase in serious
toxic effects or symptomatic cardiac events. 12 Based
on achievement of the primary study endpoint and
the acceptable safety profile achieved with the use
of lapatinib and capecitabine, the Independent Data
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Table 2 – Key efficacy data from the EGF100151 Phase III study of lapatinib plus capecitabine
versus capecitabine alone in patients with HER2-positive advanced or metastatic breast
cancer pretreated with a taxane, an anthracycline and trastuzumab 13

Lapatinib + capecitabine
(N=198)

Capecitabine
(N=201)

HR (95%CI) OR (95%CI) p-value

Median TTP, months 6.2 4.3 0.57 (0.43, 0.77) n/a 0.00013

ORR (%) 23.7 13.9 n/a 1.9 (1.1, 3.4) 0.017

CR (%) <1 0 n/a – –

PR (%) 23 14 n/a – –

Median OS, months 15.6 15.3 0.78 (0.55,1.12) n/a 0.177

HR = hazard ratio; n/a = not applicable; OR = odds ratio; ORR = overall response rate (complete [CR] or partial
response [PR]); OS = overall survival; TTP = time to progression.

Fig. 2 – Time to progression with lapatinib plus capecitabine versus capecitabine monotherapy in patients with HER2-positive
locally advanced or metastatic breast cancer (EGF100151 clinical trial). 13 Reproduced from Cameron D, Casey M, Press M,
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,
Epub ahead of print, with kind permission of Springer Science and Business Media. CI = confidence interval; HR = hazard
ratio; TTP = time to progression.

Monitoring Committee (IDMC) recommended that the
trial be prematurely halted and all the patients in the
monotherapy arm be allowed to select their preferred
treatment option. 12

3.3. Study EGF100151 efficacy – updated analysis

The interim study results were supported by a recently
published updated analysis (Table 2). 13 This updated
analysis showed that the statistically significant im-

provement in TTP with lapatinib combination treatment
compared with capecitabine monotherapy was main-
tained, with a hazard ratio of 0.57 (95% confidence
interval [CI]: 0.43,0.77; p=0.00013; medians of 6.2 months
[27.1 weeks] versus 4.3 months [18.6 weeks], respectively;
Figure 2). 13 The ORR was also significantly greater for
the combination treatment compared with capecitabine
monotherapy (23.7 versus 13.9%, respectively; odds ratio
1.9 [95%CI: 1.1,3.4]; p = 0.017). 13 The positive responses
observed are all the more encouraging, bearing in mind
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Fig. 3 – Overall survival with lapatinib plus capecitabine versus capecitabine monotherapy in patients with HER2-positive
locally advanced or metastatic breast cancer (EGF100151 clinical trial). 13 Reproduced from Cameron D, Casey M, Press M
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,
Epub ahead of print, with kind permission of Springer Science and Business Media. CI = confidence interval; HR = hazard
ratio; OS = overall survival.

that the trial was conducted in a heavily pretreated
and difficult-to-treat patient population. It must be
acknowledged that the design of the EGF100151 study
was based on the principle of continuing chemotherapy
until progression (or the patient’s wish to stop), rather
than the more common UK and European approach of
administering a fixed number of cycles. However, it must
also be recognized that the use of a predetermined fixed
number of chemotherapy cycles is less rigidly applied
with capecitabine, even in the UK, as this drug is often
better tolerated than many intravenous chemotherapies.
What cannot be determined from the EGF100151 study,
however, is whether stopping capecitabine after perhaps
four or six cycles in the absence of progression, but
continuing with lapatinib, would give similar levels of
efficacy.
The original statistical design of the EGF100151 study

gave sufficient power, if continued to the original planned
accrual target of 528, to detect meaningful differences
in overall survival (OS). However, since the study was
closed prematurely following IDMC recommendation, it
is underpowered to detect the original hypothesized
differences in survival for the combination of lapatinib

plus capecitabine versus capecitabine alone. 12,13 The
more recent analysis of the study does show that there
is a trend towards improvement in OS, with an HR that
has decreased over time from 0.92 [95%CI: 0.58,1.46] at
the time of the pre-planned interim analysis, to 0.78
[95%CI: 0.55,1.12] at this updated analysis 5 months later
(Figure 3). 12,13 Furthermore, the lapatinib combination
and capecitabine monotherapy survival curves separated
early and remained separated throughout the study.

3.4. Study EGF100151 safety

The results of the EGF100151 trial indicated that the
combination treatment was well tolerated and the use
of lapatinib plus capecitabine was not associated with
an increase in serious AEs compared with capecitabine
alone. The AEs encountered were mainly grade 1 or 2
and the incidence of grade 3 and 4 AEs was similar in
both of the treatment arms. 13 No grade 4 episodes of
rash or hand–foot syndrome were observed in patients
that received either lapatinib plus capecitabine, or
capecitabine alone. 13 Only two cases of grade 4 diarrhoea
(1% of patients) were observed in the patients who
received the combination treatment. 13 These data are
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Fig. 4 – Study design for the EGF30001 clinical trial. 14 po = oral administration; QD= once daily; q3wk = once every three
weeks.

similar to the results of a pooled analysis of lapatinib
clinical trials involving >2000 patients with advanced
or metastatic tumours (including five trials in breast
cancer), in which the incidence of grade 4 diarrhoea was
�1% and most events occurred early in the course of
treatment. 21

The occurrence of cardiac AEs is a potential concern
with agents that inhibit HER2; 22 however, no patients
discontinued treatment due to a decrease in left
ventricular ejection fraction (LVEF) in the EGF100151
trial. 12,13

3.5. Study EGF100151 summary

The EGF100151 trial has provided the first Level 1
evidence (Oxford criteria) 23 supporting the clinical
efficacy of continued anti-HER2 targeted therapy in pa-
tients with HER2-positive advanced or metastatic breast
cancer, whose disease is progressing following prior
therapy with anthracyclines, taxanes and trastuzumab
in the metastatic setting. Moreover, the findings of
the EGF100151 clinical trial have resulted in lapatinib
plus capecitabine being the only treatment option
recommended for such patients with HER2-positive
advanced or metastatic breast cancer, in recent national
guidelines. 24,25

4. Clinical experience with lapatinib plus
chemotherapy as first-line treatment of HER2-
positive advanced or metastatic breast cancer

Another pivotal Phase III trial (EGF30001) has evaluated
the combination of lapatinib with paclitaxel versus
placebo plus paclitaxel as a first-line treatment in
patients with advanced or metastatic breast cancer
(Figure 4). This randomized, controlled trial was designed
to test the hypothesis that this combination might be
effective in HER2-negative breast cancer patients, since
those with known HER2-positive disease would be candi-
dates for the combination of paclitaxel and trastuzumab.

Thus, the inclusion criteria made HER2-negative patients
the main focus of this trial. However, at the time of
enrolment, the HER2 status of some enrolled patients
was not known, but the primary analyses focused on the
overall breast cancer patient population. 14 Subsequent
central pathology review identified that there were
some patients enrolled who were HER2-positive (as per
standard IHC and FISH performed on tumour biopsies),
and a subgroup analysis was then performed on this
cohort. 14

4.1. EGF30001 eligibility and HER2 status

Patients were suitable for enrolment into the EGF30001
trial if they had incurable Stage IIIb, IIIc or IV disease,
no prior treatment for breast cancer in the metastatic
setting and either HER2-negative or untested disease.
A diagnosis of HER2-negative disease was confirmed
by IHC (grade 0 or 1+) or a negative result using
FISH analysis. The primary endpoint of the trial
was TTP in order to measure the possible benefit
of intervention with lapatinib plus paclitaxel versus
paclitaxel monotherapy. 14

4.2. EGF30001 efficacy – primary analysis in overall patient
population

In the primary analysis in the total patient population,
there was no significant difference between treatment
groups in the primary endpoint, median TTP (6.7 months
for the combination versus 5.3 months for paclitaxel plus
placebo; hazard ratio 0.87 [95%CI: 0.72,1.05]; p = 0.142). 14

4.3. EGF30001 efficacy – HER2-positive patient subgroup
analysis

Tumour samples were available from 531 enrolled
patients, allowing the HER2 status to be confirmed by
a central laboratory. Amongst these, 91 were found to
be HER2-positive (52 [19%] in the lapatinib combination
arm, and 39 [15%] treated with paclitaxel plus placebo);
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Table 3 – Key efficacy data from the EGF30001 Phase III study of lapatinib plus
paclitaxel versus paclitaxel alone as first-line treatment in patients with
HER2-positive advanced or metastatic breast cancer 14

Lapatinib + paclitaxel
(n=52)

Paclitaxel
(n=39)

HR (95%CI) p-value

Median TTP, months 8.1 5.8 0.57 (0.34, 0.93) 0.011

ORR, % 60 36 n/a 0.027

Median OS, months 24.0 19.0 0.64 (0.3,1. 2) 0.160

CI = confidence interval; HR = hazard ratio; n/a = not applicable; ORR = overall response rate
(complete [CR] or partial response [PR]); OS = overall survival; TTP = time to progression.

all of these patients were included in the HER2-subgroup
analysis. 14 The subgroup analysis demonstrated that,
in contrast to the overall population, median TTP was
significantly prolonged in HER2-overexpressing patients
treated with lapatinib plus paclitaxel compared with
paclitaxel alone (35.1 versus 25.1 weeks [or 8.1 versus
5.8 months]; hazard ratio 0.57 [95%CI: 0.34,0.93] p=0.011)
(Table 3). 14 The ORR was also significantly higher
with lapatinib combination treatment compared with
paclitaxel alone (60 versus 36%; p=0.027). 14 There was
also a trend for an improvement in median OS, at
24.0 months with lapatinib compared with 19.0 months
with paclitaxel plus placebo treatment. However, this
difference in OS was not statistically significant (hazard
ratio 0.64 [95%CI: 0.3,1.2]; p = 0.160). 14

4.4. EGF30001 safety – overall patient population

The lapatinib plus paclitaxel combination treatment
was well tolerated in the overall study population
evaluated in the EGF30001 trial, with the majority of AEs
being grade 1−2. 14 The incidences of rash (44% versus
22%, respectively), diarrhoea (58% versus 26%), vomiting
(25% versus 17%) and mucositis (13% versus 3%) of
any grade were higher for the lapatinib combination
compared with paclitaxel alone. 14 However, there was
little difference between the lapatinib combination and
paclitaxel groups in the incidences of grade 3 or 4 rash
(4/0% versus 0/0%, respectively), vomiting (2/0% versus
1/0%) and mucositis (1/<1% in both groups). 14

In the EGF30001 study, �20% decreases in LVEF,
grade 4 laboratory abnormalities and grade 3/4 cardiac
dysfunction or pneumonitis were classed as serious
AEs, along with the standard International Conference
on Harmonisation Good Clinical Practice (ICH-GCP)
definitions. The overall incidence of serious AEs was
35% with lapatinib combination and 22% with paclitaxel
plus placebo treatment. 14 There were no significant
differences in the incidences of serious neutropenia
(8% versus 5%, respectively), febrile neutropenia (3% ver-
sus 1%) and decreases in LVEF (2% versus 2%) between
the lapatinib- and paclitaxel-containing regimens. 14

Importantly, the incidence of a �20% decrease in LVEF
of any grade was identical in the lapatinib combination

and the paclitaxel monotherapy groups (2%), and there
were no grade 3 or 4 decreases in LVEF. 14

The incidence of grade 3 or 4 diarrhoea was higher
with the lapatinib combination compared with paclitaxel
alone (15/<1% versus 1/0%, respectively). 14 Similarly,
the incidence of serious diarrhoea, although low, was
significantly higher with the lapatinib combination than
paclitaxel plus placebo (8% versus <1%, respectively;
p<0.0001). 14 The incidence of serious AEs leading
to death also appeared higher with the lapatinib
combination than with paclitaxel plus placebo treatment
(2.7% versus 0.6%, respectively). However, the intro-
duction of diarrhoea management guidelines resulted
in an improvement in the management of lapatinib-
combination side effects during this trial and a reduction
in the incidence of deaths due to serious AEs over
time. 14

A combined analysis of trials conducted to date eval-
uating lapatinib in combination with taxanes provides
further evidence of a favourable safety profile for this
combination. 26 The incidences of grade 3 or above
diarrhoea, rash, neutropenia and febrile neutropenia
were 18%, 5%, 15% and 3%, respectively, and were
manageable and of short duration. 26 The severity of
these diarrhoea and skin events can be reduced if the
relevant AE management guidelines are adopted, 27,28

which is reflected in the observation in this combined
analysis that higher incidences of these AEs were seen
in earlier studies prior to implementation of such AE
management guidelines. 26

4.5. Relative efficacy of lapatinib plus a taxane as first-line
treatment of HER2-positive advanced or metastatic breast
cancer

A comparison of the results of the EGF30001 subgroup
analysis with published trial data suggests that lapatinib
plus paclitaxel appears to be of similar efficacy compared
with trastuzumab plus a taxane (paclitaxel or docetaxel)
in treating HER2-positive metastatic breast cancer. 1−3,14

The reported ORR (60% versus 49%, respectively), median
TTP (8.1 versus 7.1 months) and OS (24.0 versus 24.8
months) values were similar in the HER2-positive cohort
of the EGF30001 trial and a published retrospective
subgroup analysis of trastuzumab combined with an
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identical dose of paclitaxel as first-line therapy. 2,14 The
ORR with lapatinib plus paclitaxel in the EGF30001 trial
HER2-positive cohort also compares favourably with the
reported ORR for trastuzumab plus docetaxel (60% versus
61%, respectively) administered first line to patients with
metastatic HER2-positive breast cancer. 1,14

It is important to note that these are cross-trial com-
parisons and should be treated with caution. To enable
definitive conclusions to be drawn on the relative efficacy
of first-line anti-HER2 therapy with either lapatinib- or
trastuzumab-based taxane combinations, the National
Cancer Institute of Canada is conducting a head-to-
head comparison of lapatinib versus trastuzumab, with
both agents given in combination with paclitaxel or
docetaxel. This study (EGF108919) is due to be initiated in
2008 and will have as its primary endpoint progression-
free survival, and secondary endpoints that include:
OS; incidence of, and time to, central nervous system
metastasis as first progression; ORR; clinical benefit rate;
and safety.

5. Lapatinib combination therapy for the treatment
of patients with inflammatory breast cancer

Inflammatory breast cancer represents 1−5% of all
breast cancer cases, and is often associated with HER2
overexpression; 29,30 up to 52% of patients with IBC may
be HER2-positive, based on tumour biopsy data. 29 IBC
is the most aggressive form of breast cancer 31,32 and,
despite treatment advances, its management remains a
significant challenge. 33

Initial clinical studies have, therefore, been conducted
to evaluate the efficacy of lapatinib in combination with
paclitaxel for the treatment of patients with IBC.

In one study, patients with both HER2-positive
(n=30) and HER2-negative (n=5) breast cancer received
neoadjuvant chemotherapy prior to surgery and adjuvant
therapy. 15 The neoadjuvant regimen was lapatinib
(1500mg QD po) for 2 weeks followed by a further
12 weeks of lapatinib plus paclitaxel (80mg/m2 every
week). Tumour biopsies were taken from patients prior
to initiating the study and after the first 2 weeks of
treatment.
An ORR of 77% was obtained in the HER2-positive

patients, and 80% in the HER2-negative patients, an
impressive result in this highly refractory population. 15

It is important to note that these data are preliminary
and further analyses are ongoing. However, these results
highlight the potency of lapatinib in the treatment of
HER2-positive breast cancer.

6. Clinical safety with lapatinib

The main AEs associated with the use of lapatinib to date
across clinical trials are diarrhoea and rash. However,

the incidence of both of these events is predictable and
can be easily managed by adopting safety management
guidelines.
The use of kinase inhibitors that target the EGFR cell

surface receptor is known to be associated with low-
grade gastrointestinal events, including diarrhoea. 34,35

Similarly, the occurrence of skin events, which include
skin, hair and nail toxicities, is common, and thought to
be related to the inhibition of EGFR in the epidermis. 36−38

The manufacturers of lapatinib, GlaxoSmithKline, have,
therefore, produced rash and diarrhoea guidelines in
order to proactively manage these predictable AEs. The
rash guidelines were developed by GlaxoSmithKline
physicians, whereas the diarrhoea management guide-
lines are based on the recommendations stipulated by
the American Society of Clinical Oncology (ASCO) for the
treatment of cancer-treatment induced diarrhoea. 27

Clinical trials conducted to date with lapatinib
demonstrate that the use of this agent is associated
with a low risk of cardiac AEs, as confirmed by a
recent meta-analysis in 3127 patients. 39 In these trials,
LVEF was monitored every 8 weeks using MUGA or
echocardiogram. 39 The results of this meta-analysis
demonstrated that the incidence of LVEF decrease (1.3%;
n=42) in lapatinib-treated patients was no higher than in
the general breast cancer patient population (3−6%). 39,40

Additionally, symptomatic events were extremely rare,
occurring in four of 42 patients (0.1% incidence). 39

Decreases in LVEF occurred within 9 weeks of treatment
onset in 69% of cases. 39 The events resolved in 62% of
cases and lapatinib was continued in 42% of these. 39

The average duration of LVEF decreases was 4 weeks. 39

These LVEF decreases were manageable with most
symptomatic events responding promptly to standard
congestive heart failure therapy. Also, the majority of
patients who experienced an LVEF decrease (90%) had
confounding factors that may have contributed to the
event. 39

7. Conclusions

Promising clinical results have been achieved to date
with lapatinib in patients with HER2-positive breast
cancer in a variety of settings. Beneficial responses
have been observed when lapatinib is used both as a
monotherapy and in combination with chemotherapeu-
tic agents. Importantly, lapatinib is the only agent in
development that has Level 1 evidence of clinical efficacy
in patients with HER2-positive advanced or metastatic
breast cancer following one line of a trastuzumab-
containing regimen. This has prompted some national
guideline authorities to recommend the use of lapatinib
plus capecitabine in treating patients with HER2-positive
breast cancer. 24,25 An extensive clinical development
programme is currently underway for lapatinib, across
all lines of therapy, to thoroughly investigate its
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role in treating patients with HER2-positive breast
cancer. These ongoing lapatinib trials are overviewed
in an accompanying article in this supplement by
Dr Pierre Fumoleau.
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