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Objective: To evaluate, from the perspective of the Brazilian public health care system, the
cost-effectiveness of lapatinib plus capecitabine (LAP/CAP) versus capecitabine alone (CAP) or
trastuzumab plus capecitabine (TRAST/CAP) in the treatment of women with human epidermal
growth factor receptor-2-positive metastatic breast cancer previously treated with trastuzumab.
Methods: An economic model was developed to compare costs and clinical outcomes over
a 5-year time horizon. Both costs and outcomes were discounted at a 5% rate, in accordance
with Brazilian pharmacoeconomic guidelines. Clinical inputs were determined using indirect
treatment comparisons. Costs were derived from public reimbursement databases and reported
in 2010 Brazilian real (R$1 = USD$0.52). Clinical outcomes included progression-free survival years (PFYs), life-years (LYs) and quality-adjusted life-years (QALYs). The economic
outcome was the incremental cost per LY, PFY, or QALY gained. The impact of variations in
individual inputs (eg, drug cost, drug effectiveness) was examined using one-way sensitivity
analyses. Overall model robustness was tested using probabilistic sensitivity analyses, varying
the ranges of all input parameters within their standard distributions.
Results: Expected cost per patient was R$41,195 for CAP, R$95,256 for LAP/CAP, and
R$113,686 for TRAST/CAP. Respective LYs were 1.406, 1.695, and 1.465; PFYs were 0.473,
0.711, and 0.612; and QALYS were 0.769, 0.958, and 0.827. LAP/CAP dominated TRAST/CAP
for all outcomes. Incremental cost-effectiveness ratios of LAP/CAP over CAP were R$186,563
for LYs, R$226,403 for PFYs, and R$284,864 for QALYs. Results remained unchanged in
one-way sensitivity analyses. In probabilistic analyses, LAP/CAP was dominant over TRAST/
CAP in 93.5% of simulations.
Conclusion: LAP/CAP increases survival for women with human epidermal growth factor
receptor-2-positive metastatic breast cancer. LAP/CAP is cost-effective against TRAST/CAP
(ie, produces more benefits at a lower cost) and can be considered cost-effective over CAP at
a willingness-to-pay of about R$290,000 (US$151,000) per QALY gained.
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Worldwide, breast cancer is the most frequent malignancy in women.1 Each year, there
are 50,000 new cases in Brazil; however, little information is available within this
country.2,3 Metastases constitute a major problem, since early detection and treatment
is associated with better patient outcomes. Unfortunately, as many as 10% of women
already have distant metastases on diagnosis.4 Additionally, 40% of those treated
locally for breast cancers suffer recurrence within 5 years.5
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Women who overexpress the human epidermal growth
factor receptor-2 (HER2) protein have worse outcomes that
those who do not.6 Overexpression occurs in 15%–22%
of breast cancers.7,8 Drugs have been developed that specifically target HER2-positive breast cancers, including
trastuzumab and lapatinib.6–9 They have recently been incorporated into major international treatment guidelines.10,11
The use of trastuzumab in combination with capecitabine
(TRAST/CAP) has been evaluated in clinical research in
women with metastatic breast cancer (MBC) and produced
favorable results.12 However, when first-line treatments for
MBC fail and the disease progresses, other therapies must be
instituted. Although not currently approved by the Brazilian
National Agency of Health Surveillance (ANVISA) for use
after disease progression is observed, observational data
support clinical benefits with TRAST/CAP continuation.13
Another treatment option currently includes lapatinib combined with capecitabine (LAP/CAP), which is also supported
by clinical evidence.14 In addition, LAP/CAP is approved for
use in Brazil in patients with MBC following initial treatment
with TRAST/CAP.
The recently created National Committee to Incorporate
Technologies (CONITEC) from the Brazilian Ministry of
Health has positively recommended the use of trastuzumab
as both early- and late-stage treatment for breast cancer.15,16
The basis for this decision was related to the positive clinical
results supporting the use of trastuzumab in such disease.
Another important criterion used in health decision making
in Brazil is related to the economics supporting the costeffectiveness of appraised technologies.17
A review of the literature located a study from the
UK that examined the cost-effectiveness of LAP/CAP
and TRAST/CAP in MBC.18 The authors concluded, after
considering a wide variety of sensitivity analyses, that
LAP/CAP was dominant (ie, produced more benefits at
a lower cost) over TRAST/CAP in treating women with
HER2-positive MBC who had received prior therapy with
trastuzumab. Although it seems intuitive to transfer results
observed in one country to another, with health economic
evaluations, such a practice is not recommended by international guidelines.19 Thus, their cost-effectiveness in Brazil
is currently unknown.
Therefore, the aim of this study was to determine the costeffectiveness of LAP/CAP, TRAST/CAP, and capecitabine
alone (CAP) in Brazilian women with HER2-positive MBC
after failing trastuzumab therapy, from the economic perspective of the Brazilian public health care system.
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Material and methods
Study perspective and type, target
population, and interventions
This study was developed from the economic perspective of
the Brazilian Public Health Care System (Sistema Unico de
Saude). A cost-effectiveness analysis similar to that of Delea
et al was undertaken,18 using an economic model to simulate
treatments and their consequences over a 5-year time horizon.
The population was a hypothetical cohort of Brazilian women
with HER2-positive MBC in whom trastuzumab therapy had
failed. Treatments included LAP/CAP, TRAST/CAP, and
CAP administered in monthly cycles.

Model structure and parameters
To simulate the natural history of the disease and incorporate Brazilian patterns of care, a mathematical model was
constructed with guidance from a panel of local experts.
Three basic health states were considered, which included
progression-free survival (PFS; after trastuzumab failure),
disease progression (supportive care), and death. Figure 1
depicts the mathematical model structure. All patients
entered the analysis in the PFS state and in the course of
the analysis could migrate to other states or remain in the
PFS state, according to literature-based probabilities. The
proportion of women in the three health states was estimated
mathematically in the same manner as Delea et al using
Weibull distributions or by fitting curves to survival functions

Progressionfree survival:
after failing to
trastuzumab

Disease
progression:
chemotherapy

Death

Figure 1 Schematic representation of the mathematical model used in the analysis.
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with input parameters for the calculations derived from the
literature (Table 1).18 The model represents a partitioned
survival analysis, which the proportion of patients in each
health state over the course of time was estimated based on
empirical or fitted survival functions for PFS and overall
survival (OS). Such an approach is similar to a Markov
model, but does not explicitly make use of transition probabilities. Further, costs and quality of life were assumed to
be conditional upon treatment and state, and were calculated by multiplying expected time in each health state by
their corresponding costs and estimated utilities. Resulting
treatment costs and consequences were calculated by multiplying each expected health state proportions (ie, PFS and
disease progression) by their corresponding cost and utility
estimates. Monthly cycles were applied.
The clinical outcomes of interest in this analysis were
life-years of survival (LYs), PFS years, and quality-adjusted
life-years (QALYs). Since the analytic time horizon in the
base case analysis was more than 1 year, a 5% discount rate
was applied to these outcomes as well as costs, in accordance with the Brazilian guidelines for health economic
evaluations.17

Clinical, safety, and utility data used
in the model
Clinical inputs, such as efficacy rates (ie, transition probabilities) and frequency of adverse events (which were
restricted to grade 3–4 events), were derived from a search
of the literature. Inputs and their sources are presented in
Table 1.14,18,20–25
Two clinical studies formed the body of evidence to
support the current cost-effectiveness analysis. Those
were the EGF100151 and GBG 26/BIG 3-05 clinical trials, which demonstrated the clinical benefits of adding
HER2-targeted therapy with lapatinib or trastuzumab
to capecitabine monotherapy in patients with MBC
who had progressed while receiving trastuzumab. 20,21
Final survival analysis from both EGF100151 and GBG
26/BIG 3-05 clinical trials were considered as model input
data.22,23
As previously described, the analytical approach used
here was similar to that of Delea et al.18 Estimates for treatment effectiveness were obtained from the Weibull survival
functions of CAP calculated in Delea et al,18 by applying
treatment relative efficacy data from both EGF100151 and

Table 1 Clinical, humanistic, and economic estimates used as inputs in the model
Parameter

Input variable

Distribution

Value (dispersion*)

Source

Progression-free survival

Lambda value for CAP
Gamma value for CAP
Hazard ratio (LAP/
CAP versus CAP)
Hazard ratio (TRAST/
CAP versus CAP)
Lambda value for LAP/CAP
Gamma value for LAP/CAP
Hazard ratio (CAP
versus LAP/CAP)
Hazard ratio (TRAST/
CAP versus CAP)
Progression-free survival
Disease progression
(disutility)
CAP (monthly cycle)
LAP (monthly cycle)
TRAST (monthly cycle)
APAC for metastatic breast
cancer (2nd line) SIGTAP
code 03.04.02.014-1
Physician routine visit SIGTAP
code 03.01.01.007–2
Diarrhea
Vomiting

Weibull
Weibull
Gamma

0.0981
1.3412
0.55 (040–0.74)

Delea et al18
Delea et al18
Cameron et al20

Gamma

0.69 (0.48–0.97)

Weibull
Weibull
Gamma

0.00142
1.3591
1.33 (1.06–1.67)

von Minckwitz
et al21
Delea et al18
Delea et al18
Cameron et al20

Gamma

0.94 (0.65–1.35)

Beta
Beta

0.694 ± 10%
32% ± 10%

von Minckwitz
et al23
Zhou et al24
Lloyd et al25

Gamma
Gamma
Gamma
Gamma

R$2527 ± 10%
R$7826 ± 10%
R$12,069 ± 10%
R$2379 ± 10%

BPS27
BPS27
BPS27
SIGTAP28

Gamma

R$10 ± 10%

SIGTAP28

Gamma
Gamma

R$144 ± 10%
R$306 ± 10%

SIGTAP28
SIGTAP28

Overall survival

Utilities

Progression-free survival costs
(after failure to TRAST)
Disease progression
(palliative chemotherapy)
Follow-up costs
(monitoring)
Adverse event costs
(grades 3–4 only)

Note: *95% confidence intervals for hazard ratios and range of variation for utilities and costs.
Abbreviations: APAC, Authorization for High Complexity Procedures (Brazilian rate of reimbursement); BPS, Health Price Database; CAP, capecitabine; LAP, lapatinib;
R$, Brazilian real (R$1 = US$0.52); SIGTAP, Management System for Medical Procedures; TRAST, trastuzumab.
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GBG 26/BIG 3-05 clinical trials to project the effects of
LAP/CAP and TRAST/CAP on OS and PFS. CAP Weibull
survival function was estimated from the EGF100151study data using accelerated failure time regression. 18
A detailed methodology of the Weibull function is described
elsewhere.26
The current study used the hazard ratio (HR) for PFS
between LAP/CAP and CAP from the EGF100151 trial
(0.55; 95% confidence interval 0.40–0.74) and between
TRAST/CAP and CAP from the GBG 26/BIG 03-05 trial
(0.69; 95% confidence interval 0.48–0.97).20,21 To estimate
an HR for OS, a slightly different approach was required
since patients receiving CAP could change to another active
treatment, thereby confounding results. Consequently, for
OS, the combination therapy arm of the EGF100151 trial
was used as the referent treatment, because it was not confounded by crossover, and there was no practical method
to adjust the survival curve for monotherapy directly (eg,
excluding the patients who crossed over might bias the result
if patients who crossed over differed from those who did not
with respect to prognostic factors). Therefore, the Weibull
parameters reported by Delea et al were used in order to
estimate the OS curve for CAP.18 Then, the HR for OS
with CAP versus LAP/CAP was that based on the adjusted
Cox proportional hazards regression analysis entered as a
time-dependent covariate and baseline prognostic factors
included as covariates (HR = 1.33; 95% confidence interval
1.06–1.67; P = 0.013).22 OS for TRAST/CAP versus CAP
was obtained by applying the HR for OS from the GBG
26/BIG 03-05 trial (HR = 0.94; 95% confidence interval
0.65–1.35; P = 0.734) to the estimated OS curve for CAP.23
Weibull-estimated PFS and OS curves are displayed in
Figure 2.
Utility data were derived from EQ-5D™ (EuroQoL
Group, Rotterdam, The Netherlands) mean preprogression
measures from patients in the EGF100151 trial.24 Estimated
decrements in utility associated with progression were 32%
(0.22 in absolute terms) using data from a study of societal
preferences for different stages of MBC.25

Resource use and treatment costs
Only direct medical costs were considered including drugs,
medical care, hospital care, and tests/imaging. Costs were
grouped into medication treatment (per cycle), supportive
care, management of adverse events, and disease progression
(ie, supportive care). The types and quantities of resources
used during these activities were defined based on the opinions of experts.
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Table 1 summarizes the cost inputs and their sources.
Unit costs of drugs were obtained from the Health Price
Database of the Brazilian Ministry of Health.27 The average
price that would be paid for these drugs was used. All other
cost inputs were obtained from the Management System of
Procedures and Medications of the Brazilian Public Health
Care System (SIGTAP).28 In Brazil, oncology treatments for
individuals covered by public health care are conferred by
the Authorization for High Complexity Procedures (APAC)
from the Brazilian Ministry of Health. Such procedures
contemplate monthly reimbursement packages for public
hospitals or oncology treatment centers to manage patients
with specific conditions and include: drugs, hospital stays,
medical/surgical procedures, and laboratory tests.
In the CAP arm, the drug was infused in a dose of
2500 mg/m2/day on the first to the 14th day of the 21-day
cycle.20 A standard mean body surface of 1.7 m2 was assumed.
Those in the TRAST/CAP arm received capecitabine in the
same manner plus a 30-minute infusion of 6 mg/kg trastuzumab every 21 days.21 As a conservative approach, it was
assumed that there would be no wastage of trastuzumab.
Patients in the LAP/CAP arm received capecitabine as above,
but at a dose of 2000 mg/m2/day plus 1250 mg/day of lapatinib (orally).20 According to expert opinion, when disease
progression occurred, the costs associated with treating that
progression were considered only for the first 3 months.
After that time, the costs of palliative chemotherapy were
included, which consisted of a monthly rate of reimbursement
conferred by APAC. Monthly follow-up costs (ie, physician
visit and monitoring) were incurred for both PFS and disease
progression health states.
Expert opinion was also used to determine the treatment
of adverse events. As mentioned above, only serious events
(grades 3–4) were considered because they had implications
for resource utilization. Costs for managing these events
appear in Table 1.

Pharmacoeconomic outcomes
The pharmacoeconomic outcome was the incremental costeffectiveness ratio (ICER) for each outcome of interest (ie,
LYs, PFS years, and QALYs). Results were reported in 2010
Brazilian real (R$) and converted to US dollars (US$) for
international comparisons of data using the 2012 monetary
conversion rate (1R$ = 0.52US$). In the absence of a threeway head-to-head comparison, drugs were compared in a
pairwise fashion, as was done by Delea et al in accordance
with recommendations from the UK’s National Institute for
Health and Clinical Excellence.18,29
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Figure 2 Weibull-estimated (A) progression-free survival and (B) overall survival curves.
Abbreviations: CAP, capecitabine; LAP, lapatinib; TRAST, trastuzumab.

Sensitivity analysis
To examine the robustness of the model, one-way sensitivity
analyses were conducted on all input parameters. Additionally,
a probabilistic sensitivity analysis on the ICER was conducted.
All inputs were varied simultaneously over 1000 iterations
within various error distributions. Costs were varied ±10%
using a gamma distribution, and clinical probabilities were
varied assuming they were distributed as beta. A scatter plot

Breast Cancer: Targets and Therapy 2012:4

was made of the outputs, categorized by quadrants as first
described by Laupacis et al.30 ICERs were categorized as:
quadrant one (incremental effectiveness . 0 and incremental
cost . 0); quadrant two (incremental effectiveness . 0 and
incremental cost , 0); quadrant three (incremental effectiveness , 0 and incremental cost , 0), and quadrant four (incremental effectiveness , 0 and incremental cost . 0). ICERs
that fall into quadrant two indicate dominance.
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Results
Cost-effectiveness analysis
Summarized results for patients with metastatic HER2positive breast cancer after failure with trastuzumab appear in
Table 2. Compared with TRAST/CAP, all clinical outcomes
for LAP/CAP were greater and its overall cost was lower. As
a result, LAP/CAP dominated TRAST/CAP for all outcomes
examined in this analysis. Compared with CAP, the clinical
outcomes for LAP/CAP were again superior, with an increase
in survival of 2.9 months. ICERs for the outcomes examined
ranged from R$186,563 to R$284,864.

Sensitivity analyses
Table 3 displays the results of the numerous one-way sensitivity analyses conducted to examine model robustness. The
results remained unchanged for the vast majority of analyses.
Under the LAP/CAP versus CAP comparison, none of the
model parameters was sensitive to assumed variations, where
the ICERs ranged from R$210,979 to R$578,091 (base case
was R$284,864). However, while comparing LAP/CAP
versus TRAST/CAP, changes in only one model variable
resulted in significant ICER change. The lower limit confidence interval estimate for the OS effect of the combination
TRAST/CAP altered the cost-effectiveness rankings, where
TRAST/CAP could then generate higher benefits and costs
compared with LAP/CAP. ICER variations were 0.40 and
R$554,030 when the OS HR (TRAST/CAP versus CAP)
was 0.65.
The two clouds in Figure 3 depict the results of the multivariate sensitivity analyses. LAP/CAP was dominant over
TRAST/CAP in 93.5% of the simulations and cost-effective
in the majority of the remaining simulations, considering

commonly accepted international cost-effectiveness
threshold range (ie, between US$50,000 and US$100,000
per QALY gained). Compared with CAP, LAP/CAP had
increased costs and increased outcomes, with 100% of
the simulations falling into quadrant one. With a very few
exceptions, all ICERs were greater than US$100,000 per
QALY gained.

Discussion
In this analysis, the combined therapy of LAP/CAP was
dominant (ie, had a lower cost and greater clinical benefit)
over TRAST/CAP for treating women with HER2-positive
MBC after failing trastuzumab. Sensitivity analyses confirmed this dominance as well as a high probability of
cost-effectiveness for LAP/CAP. Consequently, under the
clinical and economic premises computed here, TRAST/
CAP should not be considered for routine use in Brazil for
this indication, except in special cases (eg, intolerance). In
addition, local regulatory permission for use of TRAST/CAP
is currently not granted in these patients and clinical staging
or therapeutic phasing. However, the use of trastuzumab
following disease progression in practice may be present as
per clinical decision. The current research shows that from a
cost-effectiveness viewpoint, the use of LAP/CAP in HER2positive MBC showing disease progression after trastuzumab
is preferred, given improved clinical benefits at a lower cost
compared with TRAST/CAP continuation.
When comparing results across jurisdictions, the current analysis produced results that were similar to those of
Delea et al in the UK.18 In both analyses, the higher benefits
with LAP/CAP were associated with a lower HR for PFS of
LAP/CAP (0.55) in comparison with TRAST/CAP (0.69).

Table 2 Results of the cost-effectiveness analyses
Analytical
outcome

Clinical
outcome

Expected cost

Medications
Follow-up
Adverse events
Disease progression
Total
Progression-free survival years
Life-years
QALYs
Progression-free survival years
Life-years
QALYs

Expected outcome

ICER

Treatment

Incremental difference
from LAP/CAP

CAP

LAP/CAP

TRAST/CAP

CAP

TRAST/CAP

R$14,345
R$57
R$255
R$26,739
R$41,195
0.473
1.406
0.769

R$66,775
R$85
R$201
R$28,195
R$95,256
0.711
1.695
0.958

R$88,833
R$73
R$329
R$24,450
R$113,686
0.612
1.465
0.827

R$52,430
R$29
R$(54)
R$1456
R$53,861
0.238
0.289
0.189
$226,403
$186,563
$284,864

R$(22,059)
R$12
R$(129)
R$3745
R$(18,430)
0.099
0.230
0.131
Dominant
Dominant
Dominant

Note: Values in brackets indicate that LAP/CAP cost less.
Abbreviations: CAP, capecitabine; ICER, incremental cost-effectiveness ratio; LAP, lapatinib; QALY, quality-adjusted life-year; R$, Brazilian real (R$1 = US$0.52); TRAST,
trastuzumab.
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0.958
0.992
0.541
0.993
0.929
0.958
0.958
0.958
0.958
0.958
0.958
0.936
0.958
1.197
0.718
1.074
0.842
0.958
0.958
0.958

R$86,670
R$95,256
R$95,256
R$95,256
R$95,256
R$95,256
R$95,256
R$88,733
R$95,256
R$95,256
R$95,256
R$95,256
R$95,256
R$82,874
R$95,256
R$95,256

QALYs

R$95,256
R$97,615
R$64,640
R$105,729

Costs

LAP/CAP

R$41,461
R$41,395
R$41,395
R$41,395
R$41,395
R$41,395
R$41,395
R$41,395
R$41,395

R$41,461

R$41,461

R$35,747

R$47,905

R$41,395

R$41,395

R$41,395

R$41,395
R$42,655
R$24,525
R$41,395

Costs

CAP

0.770
0.769
0.961
0.576
0.879
0.658
0.769
0.769
0.769

0.770

0.770

0.676

0.876

0.769

0.769

0.769

0.769
0.789
0.487
0.769

QALYs

R$284,908
R$284,864
R$227,891
R$379,819
R$276,111
R$294,190
R$219,376
R$284,864
R$284,864

R$286,166

R$286,166

R$210,979

R$578,091

R$284,864

R$284,864

R$282,911

R$284,864
R$271,730
R$754,031
R$286,562

ICER

Incremental difference from LAP/CAP

R$113,754
R$104,919
R$113,686
R$113,686
R$113,686
R$113,686
R$113,686
R$96,176
R$124,192

R$104,695

R$124,866

R$107,832

R$120,390

R$98,594

R$133,521

R$113,686

R$113,686
R$115,442
R$88,596
R$113,686

Costs

TRAST/CAP

0.828
0.683
1.034
0.620
0.928
0.726
0.827
0.827
0.827

0.679

1.011

0.731

0.937

0.798

0.865

0.827

0.827
0.851
0.514
0.827

QALYs

Dominant
Dominant
Dominant
Dominant
Dominant
Dominant
Dominant
Dominant
Dominant

Dominant

R$554,030

Dominant

Dominant

Dominant

Dominant

Dominant

Dominant
Dominant
Dominant
Dominant

ICER

Abbreviations: CAP, capecitabine; CI, confidence interval; HR, hazard ratio; ICER, incremental cost-effectiveness ratio; LAP, lapatinib; LL, lower limit; OS, overall survival; PFS, progression-free survival; QALY, quality-adjusted life-year;
R$, Brazilian real (R$1 = US$0.52); TRAST, trastuzumab; UL, upper limit.

Base case
Discount rate = 0%
One-year time horizon
HR PFS LAP/CAP versus CAP
(LL CI95%)
HR PFS LAP/CAP versus CAP
(UL CI95%)
HR PFS TRAST/CAP versus CAP
(LL CI95%)
HR PFS TRAST/CAP versus CAP
(UL CI95%)
HR OS LAP versus LAP/CAP
(LL CI95%)
HR OS LAP versus LAP/CAP
(UL CI95%)
HR OS TRAST/CAP versus CAP
(LL CI95%)
HR OS TRAST/CAP versus CAP
(UL CI95%)
HR PFS LAP/CAP = TRAST/CAP
HR OS LAP/CAP = TRAST/CAP
Stable disease utility increased 25%
Stable disease utility decreased 25%
Disease progression utility increased 25%
Disease progression utility decreased 25%
LAP cost decreased 25%
TRAST cost decreased 25%
TRAST wastage 15%

Input parameter varied and
change made

Table 3 Results of individual one-way sensitivity analyses
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This means that patients receiving LAP/CAP spend more
time in a condition with a higher health-related quality-oflife (ie, more time in preprogression versus postprogression
health states). Projected numbers of PFS years were very
close between studies, where minor discrepancies resulted
from cycle length adjustments. In the study by Delea et al,
a daily cycle was used,18 whereas in the current analysis, a
monthly cycle was applied. Moreover, final data on the OS
HR for TRAST/CAP versus CAP was recently published,23
and numerical differences from the previous data used by
Delea et al (0.94 versus 0.76, respectively) resulted in further
improvements in benefits with LAP/CAP versus TRAST/
CAP when comparing LY and QALY results from the current analysis to those reported in Delea et al.18
On the other hand, the two analyses differed significantly
in terms of costs. Whereas in the UK the lower estimated
cost with LAP/CAP versus TRAST/CAP was primarily
reflected by savings from the use of oral rather than an intravenous HER2 therapy and lower capecitabine dose in the
LAP/CAP combination versus TRAST/CAP, in the current
cost-effectiveness analysis, differences in drug prices were
the main factor influencing differences in treatment costs
with LAP/CAP versus TRAST/CAP. In Brazil, according
to reimbursement data, the monthly cost for LAP/CAP is
around 35% lower than for TRAST/CAP. Thus, as described
in Table 3, even with a 25% reduction in TRAST/CAP drug

cost, LAP/CAP is still cost saving under the economic perspective of the public health care system.
In addition, LAP/CAP could be cost-effective compared to CAP with a willingness-to-pay of R$290,000 per
LY gained (approximately US$151,000). In other studies
of HER2-positive MBC, Delea et al calculated an ICER
of £77,993 (US$121,061) for LAP/CAP versus CAP and
Le and Hay reported an ICER of US$166,111 per QALY
gained.18,31 Matter-Walstra et al estimated an ICER of
£98,329 (US$152,626) for TRAST/CAP over CAP.32 In a
review of 23 cost-effectiveness ratios pertaining to treatment
of early breast cancer, Chan et al reported that these ratios
ranged from US$5020 to US$134,610 per QALY gained.33
Therefore, it can be concluded that LAP/CAP does offer
clinical advantages in terms of increased survival and quality of life, but at an increased cost that exceeds commonly
accepted cost-effectiveness thresholds. Nonetheless, the
ICERs reported here are similar to those in the literature
associated with treating MBC.
The combined clinical and economic context of the
decision must also be considered. MBC is an increasing
problem in Brazil as elsewhere in the world. Budgets are
strained and choices must be made. Using LAP/CAP in
place of TRAST/CAP would be a cost-saving maneuver
that would also increase survival time and its quality. As
previously described, the benefits of LAP/CAP result mostly
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Figure 3 Cloud diagram presenting results from the multivariate sensitivity analyses.
Abbreviations: CAP, capecitabine; LAP, lapatinib; QALY, quality-adjusted life-year; R$, Brazilian real (R$1 = US$0.52); TRAST, trastuzumab; US$, US dollar.
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from patients spending more time in a condition with a
higher health-related quality-of-life. In addition, the resulting overall treatment cost of LAP/CAP is lower compared
to TRAST/CAP. Another advantage is that this drug may be
administered orally, saving nursing time and creating other
health care-related efficiencies. Furthermore, since ongoing
research into the use of lapatinib as a single option or in conjunction with other agents has found benefit for these patients,
an even greater advantage would be created.34,35 That is, on
the equity side, an oral HER2-positive agent used alone or
in combination with other therapies would obviate the need
for intravenous administration, could be administered on an
outpatient basis, and deliver multiple treatment options for
patients with HER2-positive MBC.
However, despite the clear economic advantages
described here of treating HER2-positive MBC patients with
LAP/CAP following initial treatment with trastuzumab, the
estimated monthly cost of LAP/CAP is higher than the available funding resources through the APAC system in Brazil
and, as a result, the current funding rates covered by APAC
in the metastatic setting need to be revised.

Limitations and assumptions
The patients within the studies used as inputs for this analysis
were not identical to each other with respect to disease characteristics and treatment history. Although they were similar
with respect to Eastern Cooperative Oncology Group status
and Karnofsy index, their experiences with anthracyclines
differed. In the study comparing TRAST/CAP to CAP, only
75 patients (48%) had been previously treated with anthracyclines.21 On the other hand, in the study comparing LAP/CAP
to CAP alone, 98% of patients received prior treatment with
anthracyclines.20 This difference suggests a worse prognosis
for the lapatinib population.
Another difference observed between the studies concerns the dose of capecitabine used in combination treatment.
In the lapatinib study, the dose of capecitabine in combined
therapy was 2000 mg/m2/day compared to 2500 mg/m2/day in
the trastuzumab study.20,21 It is unknown whether there would
be a clinical effect resulting from this difference in terms of
efficacy or safety. In colorectal cancer, a dose reduction has
been associated with a reduction in the occurrence of adverse
effects without compromising efficacy.36
The differences in disease severity between study populations
and different dosages of capecitabine could compromise the indirect comparison of treatment with LAP/CAP and TRAST/CAP.
However, variations in the relative effectiveness of the treatments
were evaluated in the probabilistic sensitivity analysis.

Breast Cancer: Targets and Therapy 2012:4

Cost-effectiveness of lapatinib in Brazil

Additionally, the development of metastases in the central nervous system is common in women with MBC who
have received trastuzumab.37,38 In the study evaluating the
combination of LAP/CAP, a lower frequency of metastasis
was observed in the combined treatment arm (4% versus
13%; P , 0.05).20 On the other hand, brain metastases
were observed more frequently in the combined treatment
arm (eight versus five cases) in the clinical trial comparing
TRAST/CAP with CAP, but this difference was not statistically significant.21 Therefore, brain metastases and the cost of
their treatment were not included in the current analysis.

Conclusion
In Brazil, combined therapy with LAP/CAP was found to
be more cost-effective than TRAST/CAP in treating women
with HER2-positive MBC who had previously been treated
with trastuzumab. LAP/CAP would be cost-effective against
CAP with a willingness-to-pay threshold of about R$290,000
(US$151,000) per QALY gained.
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