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The Scottish Medicines Consortium (SMC) has completed its assessment of the above 
product and advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on 
its use in NHS Scotland.  The advice is summarised as follows: 
 

ADVICE: following a re-submission  
 

lapatinib (Tyverb) is not recommended for use within NHS Scotland.  
 
Indication under review: in combination with capecitabine, for the treatment of patients with 
advanced or metastatic breast cancer whose tumours overexpress ErbB2 (HER2) and who 
have progressive disease following prior therapy including anthracyclines and taxanes and 
therapy with trastuzumab in the metastatic setting.  
 
In a randomised open-label study the median time to progression for lapatinib plus 
capecitabine was significantly longer than for capecitabine monotherapy. There was no 
statistically significant difference in overall survival. 
 
Compared with capecitabine monotherapy, the manufacturer’s justification of the treatment’s 
cost in relation to its health benefits was not sufficient to gain acceptance by SMC. There 
was also uncertainty about the comparative effectiveness and cost-effectiveness compared 
to unlicensed use of trastuzumab and capecitabine in patients with metastatic disease 
confined to the central nervous system, itself a treatment of unproven cost-effectiveness. 
 

 
Overleaf is the detailed advice on this product.  

 

 

 
Chairman,  
Scottish Medicines Consortium 
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Indication  
In combination with capecitabine, for the treatment of patients with advanced or metastatic 
breast cancer whose tumours overexpress ErbB2 (HER2).   Patients should have 
progressive disease following prior therapy, which must include anthracyclines and taxanes 
and therapy with trastuzumab in the metastatic setting.  
 

Dosing information  
Lapatinib 1,250 mg (i.e. five tablets) once daily continuously (at least one hour before, or at 
least one hour after food). 
 
(The recommended dose of capecitabine is 2,000 mg/m

2
/day taken in two doses 12 hours 

apart on days 1 to 14 in a 21-day cycle.  Capecitabine should be taken with food or within 30 
minutes after food.) 
 
Lapatinib should only be initiated by a physician experienced in the administration of anti-
cancer agents. 
 

Product availability date  
12 June 2008 
 

 

Summary of evidence on comparative efficacy 

 
Lapatinib is an orally administered tyrosine kinase inhibitor that selectively targets both the 
human epidermal growth factor receptor type 1 (ErbB1) and ErbB2 (also known as EGFR 
and HER2 respectively) receptors. 
 
Efficacy is based on one phase III randomised, open-label, multi-centre, parallel-group trial 
which evaluated lapatinib plus capecitabine versus capecitabine alone in adult women with 
advanced or metastatic breast cancer and over-expression of ErbB2 who had progressed 
after receiving prior therapy which included anthracyclines, taxanes and trastuzumab 
(administered for at least 6 weeks in the locally advanced/metastatic setting, but may also 
have been given in the adjuvant setting).  Patients received either lapatinib 1,250mg once 
daily on a continuous basis plus capecitabine 2,000mg/m

2
/day on days 1 to 14, of a 21-day 

treatment cycle or capecitabine 2,500mg/m
2
/day alone on days 1 to 14, of a 21-day 

treatment cycle. 
 
The primary endpoint was time to progression (TTP), defined as the interval between the 
date of randomisation and the earliest date of either disease progression or death due to 
breast cancer as assessed by the Independent Radiological Review Committee (IRC) under 
blinded conditions.  Secondary endpoints included overall survival (OS) defined as the time 
from randomisation until death due to any cause; progression-free survival (PFS) defined as 
the time from randomisation until the first documented sign of disease progression or death 
due to any cause; and overall response rate (ORR) defined as the percentage of patients 
achieving either a complete or partial response.  Changes in quality of life were assessed 
relative to baseline using the Functional Assessment of Cancer Therapy-Breast (FACT-B) 
questionnaire and the Euro QOL (EQ-5D) questionnaire. 
 
The Intention-to-Treat (ITT) population comprised all randomised patients and was used for 
the analyses of all efficacy endpoint data.  For endpoints that determined proportion of 
responders, patients with unknown or missing response data were treated as non-
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responders.   A total sample size of 528 patients was planned based on 90% power to detect 
a 50% increase in median TTP (from an estimated 3 months in the group receiving 
capecitabine monotherapy to 4.5 months in the group receiving lapatinib plus capecitabine) 
and statistical power of 80% to detect a 30% increase in median survival (from 8 months in 
the monotherapy group to 10.4 months in the combination group).  
 
After a planned interim analysis the independent data monitoring committee unanimously 
recommended that, for ethical reasons, study enrolment be halted due to the statistically 
significant advantage in TTP for the lapatinib plus capecitabine arm versus capecitabine 
alone.  At termination of enrolment on 3 April 2006, a total of 399 patients had undergone 
randomisation. 
 
Patients in the lapatinib plus capecitabine group had a significantly longer TTP compared 
with the capecitabine monotherapy group.  The median TTP was 27.1 weeks and 18.6 
weeks in the lapatinib plus capecitabine and capecitabine groups respectively; Hazard Ratio 
(HR) 0.57, 95% confidence interval (CI) 0.43 to 0.77.  Secondary endpoints are reported in 
the table below.  Differences were significant for progression free survival and overall 
response rate only. 
 
Table: Results of secondary endpoints for the pivotal trial (3 April 2006 cut-off except for 
overall survival; 28 September 2007 and 1 October 2008 cut-off) in the ITT population assessed 
by the Independent Radiological Review Committee. 

Outcome Measure lapatinib plus 
capecitabine 
(n=198) 

capecitabine 
(n=201) 
 

Hazard Ratio 
(95% CI) 

Median progression free survival (weeks) 
 

27 
 
  

18 
 
  

0.55 
(0.41 - 0.74) 
 

Overall response rate  
(complete or partial response) (%) 
 

24 
 
 

14 
 
 

Odds ratio: 1.9 
(1.2 - 3.3) 
 

Median overall survival (weeks) * 
(28/9/07 cut-off) 
 

74.0 
 
 

65.9 
 
 

0.9 
(0.71 - 1.12) 
 

Median overall survival (weeks) * 
(1/10/08 cut-off) 
 

75.0 
 
 

64.7 
 
 

0.87 (0.71 - 
1.08) 
 

ITT = intent-to-treat, CI = confidence interval.  
* n=36 of 39 patients on capecitabine monotherapy at the 03 April 2006 cut-off crossed over to receive 
lapatinib in addition to capecitabine (for analysis were included in group originally assigned). Also 408 
patients were included in the 2007 and 2008 analyses (an additional nine patients were screened and 
went on to receive combination treatment). 
 
The incidence of brain metastases as the site of first progression was examined by an 
exploratory post-hoc analysis.  The proportion of patients who developed central nervous 
system (CNS) metastases as the first site of relapse was 2% (4/198) versus 6% (13/201) for 
lapatinib plus capecitabine and capecitabine monotherapy respectively (P=0.0445). 
 

There were no significant differences between groups in relation to quality of life data 
assessed by FACT-B and EQ-5D although slightly more favourable results were observed 
for the lapatinib plus capecitabine arm. 
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Summary of evidence on comparative safety 

 
In the study 87% and 82% of patients in the lapatinib plus capecitabine and capecitabine 
monotherapy arms respectively had adverse events deemed by the investigator to be 
treatment-related.  Treatment-related diarrhoea and rash were more commonly reported in 
the lapatinib plus capecitabine arm (60% [119/198] and 25% [49/198) versus the 
capecitabine monotherapy arm (37% [71/191] and 12% [23/191]).  The Summary of Product 
Characteristics (SPC) for lapatinib recommends proactive management of diarrhoea with 
anti-diarrhoeal agents.  The numbers of patients reporting palmar-plantar 
erythrodysaesthesia were similar between groups.  
 
The incidence of serious adverse events and adverse events leading to study 
discontinuation were similar between groups.  There were three deaths in the capecitabine 
monotherapy arm considered related to treatment versus none in the lapatinib plus 
capecitabine arm.  
 

Five patients (2.5%) in the lapatinib plus capecitabine arm and two (1.0%) patients in the 
capecitabine monotherapy arm experienced a decrease in left ventricular ejection fraction 
(LVEF) during the study.  All the events in the combination group (and neither in the 
monotherapy group) were considered related to treatment.  No patients in either arm 
experienced an interstitial pneumonia or pneumonitis event although the SPC includes this 
under special warnings and precautions for use.  Hepatobiliary events (predominantly 
elevated transaminases and/or bilirubin) were reported commonly in the study.  Three (1.4%) 
and five (2.5%) patients in the combination and monotherapy arms respectively had an 
increase in AST and ALT at least three times the upper limit of normal and a total bilirubin at 
least twice the upper limit of normal.    Analysis of hepatic events in a combined dataset of 
clinical trials and post-marketing data, led the European Medicines Agency (EMA) to 
conclude that the data is suggestive of a drug-related effect. 
 

Summary of clinical effectiveness issues 

 
Efficacy is supported by one randomised open-label study, terminated early and recruiting 
76% of the planned 528 patients.  Hence, there may be insufficient progressive disease 
events to achieve statistical power for the primary outcome.  Furthermore, the choice of 
primary endpoint was commented upon by the EMA who noted that generally, when survival 
is expected to be short and if there are no evidence-based next-line therapies available, 
confirmatory studies should be designed to show a survival benefit.  In addition, survival 
analyses may be confounded by cross-over as well as patients’ exposure to subsequent 
treatments.  At study termination 36 of 39 patients in the capecitabine monotherapy arm 
crossed over to the lapatinib plus capecitabine arm and 141 versus 136 patients in the 
lapatinib plus capecitabine and capecitabine groups respectively received next line anti-
cancer treatments.  However the EMA commented that cross-over to lapatinib appeared 
unlikely to constitute a major confounding factor and identified no bias related to next line 
therapies.  In the current resubmission being reviewed by SMC the submitting company 
provided some survival analyses adjusted for cross-over using a number of different 
approaches.  These suggested that a survival benefit of up to three months for the lapatinib 
plus capecitabine arm was plausible. 
 
In the pivotal study the addition of lapatinib to capecitabine increased median TTP by 8.5 
weeks compared with capecitabine monotherapy.  However, the EMA considered the IRC 
assessment likely to overestimate the difference between study arms in terms of TTP due to 
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non-confirmation of investigator-assessed events of progression and absence of follow-up 
imaging.  They noted that a reasonable estimate of the hazard ratio was around 0.7 and a 
difference in median TTP of 6 to 8 weeks.  The EMA’s scientific advisory group commented 
that a TTP advantage of 6 weeks was not clinically meaningful in the context of treatment of 
advanced breast cancer with late lines of treatment 
 
The only direct comparative data are versus capecitabine monotherapy.  The submitting 
company presented a naïve indirect comparison of lapatinib plus capecitabine versus 
trastuzumab plus capecitabine.  Limitations of the indirect comparison include early 
termination of both studies for differing reasons, heterogeneous populations and differing 
doses of capecitabine in the combinations arms.  These limitations make it difficult to draw 
conclusions. National Institute of Health and Clinical Excellence (NICE) guidance is to  
discontinue trastuzumab in patients with advanced breast cancer when disease progression 
occurs outside the CNS. This concurs with Scottish practice therefore the number of patients 
in whom trastuzumab containing regimens may be considered as comparators (progression 
limited to CNS) is considered to be small.   
 
Only a small number of patients with CNS metastases were recruited to the pivotal study 
(23/399 [5.8%]) and this may not reflect the numbers of patients in clinical practice with brain 
metastases who would be eligible for treatment with lapatanib.  Efficacy data from 356 UK 
patients who entered the global Lapatinib Expanded Access Programme (LEAP) have been 
published.  Patients were eligible for entry regardless of previous capecitabine use and 
presence of CNS involvement, although were required to be asymptomatic and on 
dexamethasone ≤ 2mg daily. In addition patients were required to have disease progression 
following treatment with anthracyclines, taxanes and trastuzumab and an ECOG PS 0 to 2. 
Median TTP was similar for the subgroup of patients with CNS involvement at enrolment 
(n=34) compared to the whole group (n=356) and was 22 weeks.  These data provide some 
evidence for the use of lapatinib plus capecitabine as a treatment option in patients with 
advanced breast cancer and CNS involvement.  
 
A conditional marketing authorisation has been granted by the EMA and this is reviewed 
annually.  The EMA has requested data from further survival analyses as well as an 
additional phase III randomised trial to evaluate the decreased incidence of brain 
metastases as a site of relapse with appropriate lapatinib-containing versus trastuzumab-
containing arms.  
 
Differences in quality of life measures were not statistically significant, although more 
favourable results were seen for the lapatinib plus capecitabine arm.   Nevertheless lapatinib 
and capecitabine are administered orally, and compared with parenteral treatments, their 
use may allow changes to service delivery that have individual patient or organisational 
benefits. 
 

Summary of comparative health economic evidence 

 
The manufacturer presented a cost-utility analysis using a survival modelling approach 
(similar to a Markov model) to assess the cost effectiveness of lapatinib plus capecitabine in 
the licensed patient population.  Primary comparators were capecitabine monotherapy, and 
trastuzumab plus capecitabine.  SMC experts indicate that capecitabine monotherapy 
reflects practice but that the situation with trastuzumab use is less clear.  The model 
included progression-free and post-progression health states.  Clinical data came from the 
randomised controlled trial that compared lapatinib plus capecitabine to capecitabine 
monotherapy with survival data up to an October 2008 cut-off available, as well as an 
indirect comparison with trastuzumab plus capecitabine.  QALYs were reported for health 
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benefits.  Costs included the medicines and administration; while other costs were 
considered they were assumed to be the same across groups.  A time horizon of five years 
was adopted. A comprehensive sensitivity analysis was provided. 

 

Lapatinib plus capecitabine is not cost-effective by usual thresholds when compared with 
capecitabine monotherapy, at £77,993 per QALY gained (incremental costs of £14,831 and 
incremental QALYs of 0.19).  The base case cost per QALY may be optimistic because it 
was based on use of a Cox Regression approach to adjust for bias associated with cross-
over of some patients from the capecitabine arm to also receive lapatinib, producing an 
adjusted OS hazard ratio of 0.75 (compared to the unadjusted HR of 0.87 from the trial).  
Whilst the Cox approach is acceptable, an alternative likelihood-based approach, which 
could be considered relatively more robust as it adjusts for selection bias, produces an OS 
hazard ratio of 0.84.  When this value was used in sensitivity analysis the cost per QALY 
gained rose to £99,955. Overall, in all scenarios the best cost/QALY result did not fall below 
£73K/QALY.  
 
For the comparison with trastuzumab plus capecitabine, lapatinib plus capecitabine 
produces a slightly lower cost (saving of £409 per patient) and small QALY gain (0.031 per 
patient).  The saving is driven by drug administration cost savings.  An indirect comparison 
was performed between the phase III trial of lapatinib plus capecitabine versus capecitabine 
and a trial of trastuzumab plus capecitabine versus capecitabine.  There were differences in 
patient characteristics between the trials which creates uncertainty in the relative efficacy of 
the regimens for PFS and OS.  The manufacturer provided useful sensitivity analysis that 
indicates that under most scenarios continued small QALY gains and cost savings are 
estimated.  When the higher overall survival hazard ratio of 0.84 is applied for lapatinib plus 
capecitabine there is a situation where the regimen is less effective, with lower survival and 
QALY outcomes, but also less costly than the trastuzumab plus capecitabine regimen. 
 
There is some uncertainty over the level of wastage of trastuzumab in clinical practice, and 
the proportion who receive three weekly compared to weekly trastuzumab administration.  A 
base case estimate of 15% wastage for trastuzumab has been used by the manufacturer.  
Only when this is reduced to lower than 2% does the cost/QALY for lapatinib plus 
capecitabine exceed £30,000/QALY.   
 
The key concern is uncertainty in relation to the clinical and cost-effectiveness of 
trastuzumab in the post-progression context. The manufacturer suggested that at least 45% 
of advanced breast cancer patients in Scotland receive trastuzumab post-progression but 
SMC clinical experts indicate that, although the extent of use varies across cancer networks, 
practice is changing and protocols are now being introduced to limit trastuzumab use to 
those patients with progression confined to the CNS.  NICE, in the single technology 
appraisal of lapatinib, has reported an estimate of the incremental cost per QALY of 
continuing trastuzumab plus capecitabine vs capecitabine monotherapy of approximately 
£122K/QALY.   
 
Given NICE guidance to discontinue trastuzumab when disease progresses outside the 
CNS, together with current Scottish practice outlined above, the comparison with 
trastuzumab was felt to be relevant only to patients with progression confined to the brain.  
Unfortunately, a specific economic analysis on this sub-group was not presented due to 
limited numbers of patients with brain metastases in the trials.  However, direct or indirect 
comparative clinical data in this subgroup are currently unavailable.  Overall, a convincing 
case in this sub-group has not been made by the manufacturer.  
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Summary of patient and public involvement 

 
A Joint Patient Interest Group Submission was received from: 

• Breakthrough Breast Cancer; Breast Cancer Campaign; Breast Cancer Care 
 

Additional information: guidelines and protocols 

 
The Scottish Intercollegiate Guidelines Network guideline, Management of breast cancer in 
women, was published in December 2005. The need for an update is currently being 
considered. 
 
The National Institute for Health and Clinical Excellence (NICE) published Clinical Guideline 
81; Advanced Breast Cancer; diagnosis and treatment, in February 2009. This guideline 
updates and replaces NICE technology appraisal guidance 62 (published in May 2003), 54 
(published in December 2002) and 30 (published in September 2001). The following advice 
relates to chemo- and biological therapies; 

• For patients with advanced breast cancer who are not suitable for anthracyclines 
(because they are contraindicated or because of prior anthracycline treatment either in 
the adjuvant or metastatic setting), systemic chemotherapy should be offered in the 
following sequence: 

o first line: single-agent docetaxel 
o second line: single-agent vinorelbine or capecitabine 
o third line: single-agent capecitabine or vinorelbine (whichever was not used as 

second-line treatment). 
• For patients who are receiving treatment with trastuzumab for advanced breast cancer, 

discontinue treatment with trastuzumab at the time of disease progression outside the 
central nervous system. Do not discontinue trastuzumab if disease progression is within 
the central nervous system alone. 

 

Additional information: comparators  

 
Capecitabine, vinorelbine, capecitabine plus trastuzumab, vinorelbine plus trastuzumab, and 
less commonly trastuzumab alone are used in the treatment of advanced or metastatic 
breast cancer.  The use of some of these drugs and combination regimens is not covered by 
their marketing authorisations. 
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Cost of relevant comparators 

 

Drug Dose regimen Cost per 3 
weeks (£) 

Cost for 24 
weeks (£) 

Lapatinib + 

capecitabine* 

Lapatinib 1,250mg orally once daily 
capecitabine 2,000mg/m

2
 * orally days 1 

to 14 in a 21 day cycle 

1,429 11,432 

Trastuzumab ** 
+ vinorelbine*** 

trastuzumab 2mg/kg intravenously weekly 
vinorelbine 25 to 30 mg/m

2
 intravenously 

weekly 

up to 1,731 
 

up to 13,848 
 

Trastuzumab** 
+ capecitabine 

trastuzumab 2mg/kg intravenously weekly 
capecitabine 2,500mg/m

2
 orally days 1 to 

14 in a 21 day cycle 

1,489 11,912 

Trastuzumab trastuzumab 2mg/kg  intravenously weekly 1,222 9,776 

Vinorelbine vinorelbine 25 to 30 mg/m
2  

intravenously 
weekly 

up to 509 up to 4,072 

Capecitabine capecitabine 2,500mg/m
2
 orally days 1 to 

14 in a 21 day cycle 
267 2,136 

Doses are for general comparison and do not imply therapeutic equivalence. Costs from MIMS (March 
2010). Costs, where applicable, are based on a body surface area of 1.8m

2 
and a weight of 70kg. 

*Unlicensed dose of capecitabine and not licensed for use in combination with lapatinib. 
** Unlicensed combinations (the trastuzumab licence does not cover its use in combination with 
capecitabine or vinorelbine or its continued use following progression).  
*** Some combination vinorelbine regimens include it being given two weeks out of three, rather than 
weekly as indicated in table. 

 

Additional information: budget impact 
 

The manufacturer presented two scenarios. The first scenario assumed displacement of all 
other therapies (predominantly capecitabine monotherapy, and trastuzumab plus 
capecitabine) proportionately.  The net drug budget impact was estimated to be £121K in 
year 1 rising to £606K in year 5. This was based on 10% uptake in year 1 (15 patients) and 
50% uptake in year 5 (74 patients).  Direct costs for lapatinib plus capecitabine alone were 
estimated at £241K in year 1 and £1.2 million by year 5.  
 
The second scenario assumed displacement of trastuzumab plus capecitabine only, 
assumed to be 45.5% of the above patients.  The net budget impact was estimated to be 
£8.7K in year 1 rising to £44K in year 5.  Direct costs for lapatinib plus capecitabine alone 
were estimated at £109K in year 1 and £547K by year 5 under this scenario.   
 
In both the above scenarios a reduction of costs or further savings were estimated when 
drug administration costs were taken into account.  
 
Lifetime costs were also provided for a sub-group of 30% of patients estimated to have brain 
metastases. 
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Advice context: 

 
No part of this advice may be used without the whole of the advice being quoted in full.  

 
This advice represents the view of the Scottish Medicines Consortium and was arrived at 
after careful consideration and evaluation of the available evidence. It is provided to inform 
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not 
override the individual responsibility of health professionals to make decisions in the exercise 
of their clinical judgement in the circumstances of the individual patient, in consultation with 
the patient and/or guardian or carer. 

 
This assessment is based on data submitted by the applicant company up to and including 
17 May 2010. 
 

Drug prices are those available at the time the papers were issued to SMC for consideration. 
These have been confirmed from the eVadis drug database.  SMC is aware that for some 
hospital-only products national or local contracts may be in place for comparator products 
that can significantly reduce the acquisition cost to Health Boards. These contract prices are 
commercial in confidence and cannot be put in the public domain, including via the SMC 
Detailed Advice Document. Area Drug and Therapeutics Committees and NHS Boards are 
therefore asked to consider contract pricing when reviewing advice on medicines accepted 
by SMC. 
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