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Estimation of Premature Deaths From
Lack of Access to Anti-HER2 Therapy for
Advanced Breast Cancer in the Brazilian
Public Health System

abstract

Purpose Patients with human epidermal growth factor receptor 2 (HER2) -positive metastatic tumors
treated in thepublic health system inBrazil do not haveaccess to trastuzumab. This studyaimed toestimate
the impact of the lack of access to anti-HER2 therapies on the mortality of these patients.

Methods On the basis of published data, the number of patients with HER2-positive advanced breast cancer
in 2016 who should receive anti-HER2 targeted therapy was estimated. Three different treatment groups
were considered for this hypothetical cohort: chemotherapy alone, chemotherapy plus trastuzumab, and
chemotherapy plus trastuzumab and pertuzumab. The number of patients alive after 2 years of follow-up
was estimated on the basis of the efficacy results of the pivotal trials considering these interventions.

Results It was calculated that 2,008womenwill be diagnosedwith advanced HER2-positive breast cancer
in Brazil in 2016. It was estimated that only 808 women would be alive in 2018 if they receive only
chemotherapy (which is the treatment offered by the public health system). On the other hand, the bar rises
to 1,408 women alive in 2018 if they receive chemotherapy plus trastuzumab and 1,576 women alive in
2018 if they receive the gold standard of chemotherapy plus trastuzumab and pertuzumab.

Conclusion Trastuzumab is included in the WHO’s list of essential medications, but the Brazilian public
health system does not yet provide this treatment to its populationwith advanced disease. The introduction
of trastuzumab and pertuzumab would have a positive effect, preventing premature deaths in women with
metastatic HER2-positive breast cancer in Brazil.
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INTRODUCTION

Breast cancer is the most common cancer in
women worldwide, and 70% of breast cancer
deaths occur in women from low- and middle-
income countries.1 Brazil has a population with
diverse ethnic, cultural, and socioeconomic back-
grounds, and provision of health care throughout
the country is a major challenge. Cancer is the
second leading cause of death in the country after
cardiovascular disease.2 The Brazilian National
Cancer Institute (INCA) estimates there will be
57,960 new cases of breast cancer in 2016,3 and
approximately 15,000 Brazilian women die as a
result of breast cancer each year.4 Access to health
care delivery is associated with cancer outcomes.5

Roughly 15% to20%ofhumanbreast cancers are
classified as human epidermal growth factor re-
ceptor 2 (HER2) positive, a subgroup of tumors

with a more aggressive clinical course and worse
prognosis. The discovery of HER2 led to the de-
velopment and approval of the first HER2-targeted
therapy, trastuzumab.6 It is now clear that the ad-
vent and routine use of targeted anti-HER2 thera-
pies have dramatically improved disease control
and survival in patients with HER2-positive breast
cancer. The list of essential medicines of the WHO
includes trastuzumab both for early-stage as well
as for metastatic HER2-positive breast cancer.7 The
world cancer nongovernmental community, rep-
resented at World Health Assembly by the Union
for International Cancer Control board members, is
playing a key role in decreasing inequity in health
care services. For several years, national advocacy
patient coalitions, through collaborative initiatives,
have been trying to influence public policies for
the access to innovative therapies for patients with
advanced breast cancer, with no success.8
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Within Brazil’s public health system, which covers
approximately three-fourths of the country’s pop-
ulation, access to HER2-targeted therapy is re-
stricted. The current internationally accepted
standard of care for first-line therapy in metastatic
HER2-positive breast cancer is trastuzumab plus
pertuzumab plus chemotherapy. Up to 2 years
ago, the standard had been trastuzumab plus
chemotherapy for more than a decade. In Brazil,
trastuzumab has been available for the adjuvant
treatment of patients with early-stage disease in
the public health system only since 2013, but it is
yet to be offered for the treatment of women with
advanceddisease. Patientswith private insurance
(including one-fourth of the population) do have
access to all approved anti-HER2 agents available,
which include trastuzumab, pertuzumab, trastu-
zumab emtansine (T-DM1), and lapatinib. Lack
of access to effective therapy is a common issue
in low- and middle-income compared with high-
income countries. The consequences of this dis-
crepancy can be estimated.

This study aimed to estimate the impact of the
lack of access to anti-HER2 therapies on the
mortality of patients with advanced HER2-positive
breast cancer treated in the public health system
in Brazil.

METHODS

The statistics published by INCA3 were used to
define the incidence of breast cancer in Brazil. Ac-
cording to official information from the Instituto Bra-
sileiro de Geografia e Estatı́stica,9 73.7% of the
population is covered under the public health sys-
tem, and 27.3%has some form of private insurance.

On the basis of the findings of the epidemiologic
study AMAZONE,10 we assumed that approxi-
mately 20% of patients have HER2-positive dis-
ease and that 94% present with stages I to III,
whereas 6% are diagnosed with stage IV disease.
Assuming a constant incidence within the last
5 years, we calculated the number of women di-
agnosed with metastatic breast cancer in 2016
as the sum of the de novo diagnoses in 2016 plus
the estimated recurrences in patients diagnosed in
the last 5 years. Recurrence rates for patients di-
agnosed with stages I to III HER2-positive breast
cancers treated with chemotherapy plus tras-
tuzumab were calculated based on published
data from the HERA trial.11,12 Although in the
public health system, trastuzumab has only
been used for early-stage disease since 2013,
we assumed a conservative recurrence rate as
if all patients had received trastuzumab-based
(neo) adjuvant therapy.

We considered three potential treatment groups for
this analysis. Patients could be treated with chemo-
therapy alone, chemotherapy plus trastuzumab, or
chemotherapy plus trastuzumab and pertuzumab.

Survival data for the chemotherapy alone armwere
based on the results of the randomized clinical trial
published by Slamon et al6 in 2001. After the
publication of this trial, the use of chemotherapy
alone was no longer included as part of any
randomized clinical trial in this setting because it
was considered unethical in view of the superiority
of the trastuzumab-containing arm. Survival data
for the other two groups, chemotherapy plus tras-
tuzumab versus chemotherapy plus trastuzumab
and pertuzumab, were based on the results of the
CLEOPATRA trial.13

RESULTS

Number of Diagnoses of HER2-Positive Metastatic
Breast Cancer in Brazil in 2016

INCA estimates there will be 57,960 new cases of
breast cancer in 2016, of which 73.7% (42,717)
will be covered by the public health system. Accord-
ing to the AMAZONE trial, roughly 20% of these
cases are HER2-positive (8,543), of which 94%
(8,030) present with stages I to III disease and
6% (513) with stage IV.

We estimated that 2,008 women would be diag-
nosed with HER2-positive metastatic breast can-
cer in 2016. This number was obtained by adding
the patients presenting with stage IV disease in
2016 (513 women) to those developing a recur-
rence of the disease after receiving (neo) adjuvant
treatment (1,495 women) in the previous 5 years.
The number of recurrences within the last 5 years
was estimated on the basis of the results of
theHERA trial.11,12 These data are summarized
in Table 1.

Estimating Survival for the Treatment Groups

On the basis of the results of the CLEOPATRA
trial13 and the trial published by Slamon et al6 in
2001, median overall survival for the treatment
groups was estimated as follows: 20.3 months for
chemotherapy alone; 40.8months for chemother-
apy plus trastuzumab; and 56.5 months for che-
motherapy plus trastuzumab and pertuzumab.

Considering 2,008 women with metastatic HER2-
positive breast cancer in 2016 and on the basis of
the median overall survival results, mortality rates
of 50, 25, and 18 deaths permonth were estimated
for the treatment arms chemotherapy alone, che-
motherapy plus trastuzumab, and chemotherapy
plus trastuzumab and pertuzumab, respectively.
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Applying these monthly mortality rates to the next
24months, we estimated that of the 2,008women
with metastatic disease in 2016, 808 women
would be alive after 2 years of follow-up if treated
with chemotherapy alone. If these same women
were treatedwith chemotherapyplus trastuzumab
(as in the control arm of the CLEOPATRA trial), the
number of patients alive after 2 years would in-
crease to 1,408. This represents an absolute gain
of 600morewomen alive after 2 years as the result
of treatmentwith trastuzumab.Furthermore, treat-
ment with chemotherapy plus trastuzumab and
pertuzumabwould result in a total of 1,576women
aliveafter 2years, anabsolutegainof768patients.
Table 2 summarizes these data.

DISCUSSION

Major efforts and achievements in medical re-
search in the last decades have led to a better
understanding of the complex molecular hetero-
geneity of cancer in general and breast cancer in
particular. Arguably, the concept of heterogeneity
is one of the important contributions to our

approach to the disease. The discovery of the
HER2 alteration14 as a driver of disease biology
in up to one-quarter of breast cancers represents a
paradigm shift in the way this malignancy is un-
derstood. It is now widely recognized that breast
cancer comprises heterogeneous subtypes that
require different treatment approaches.15 The
successful development of trastuzumab, the first
drug to target HER2-positive cancer, validates the
concept that we can improve outcomes by treat-
ing an underlying molecular driver. In the past
decade, three other HER2-directed therapies—
lapatinib, pertuzumab, and T-DM1—have earned
regulatory approval based on consistent and re-
producible data indicating benefits both in the
metastatic and early-disease settings.14,16

Several studies have identified HER2-positive
breast cancers as having a more aggressive bi-
ology andbeingassociatedwith inferior outcomes,
including shorter time to disease progression
and shorter overall survival.17,18 The advent of
anti-HER therapies has significantly overridden
this poor prognosis, so that patients with HER2-

Table 1. Estimated Number of Patients Diagnosed With HER2-Positive Metastatic Breast Cancer

Parameter % of Patients Estimated No. of Patients

Estimated No. of patients with diagnosis of
breast cancer in 2016

— 57,960

Estimated No. of patients covered by the
public health system (assuming constant
proportion)

73.7% of 57,960 42,717

EstimatedNo. of patientswithHER2-positive
disease

20.0% of 42,717 8,543

Estimated No. of patients presenting with
stages I-III HER2-positive disease

94% of 8,543 8,030

Estimated No. of patients presenting with
stage IV HER2-positive disease

6% of 8,543 513

Estimated No. of patients with a recurrence
in 2016 after presenting with stages I-III
HER2-positive disease in the last 5 years
(assuming constant incidence)

1,495

Recurrence rate in year 1 5.0% of 8,030 402

Recurrence rate in year 2 5.0% of 8,030 402

Recurrence rate in year 3 3.3% of 8,030 265

Recurrence rate in year 4 2.3% of 8,030 185

Recurrence rate in year 5 3.0% of 8,030 241

Estimated No. of patients with metastatic
HER2-positive breast cancer in 2016

— 2,008

No. of patients with de novo stage IV
HER2-positive disease in 2016

— 513

No. of patients with recurrences after
initial diagnosis of stages I-III HER2-
positive disease in the previous 5 years

— 1,495
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positive metastatic breast cancer treated with
modernHER2-targeted therapies now experience
outcomes comparable, if not superior, to their
counterparts with HER2-negative disease.19

Pivotal trials illustrate theevolutionof the treatment
of advancedHER2-positive breast cancer in terms
of overall survival benefits. In the late 1990s, pa-
tients who were randomly assigned to chemother-
apy had a median overall survival of 20.3 months.6

More recently, patients treated with chemother-
apy and trastuzumab in the CLEOPATRA trial
had amedian overall survival of. 40months. In
the same trial, patients who received double
anti-HER blockade with pertuzumab and tras-
tuzumab in combination with taxane chemo-
therapy demonstrated an overall survival of
. 56 months.13 These clinically significant im-
provements in outcomes have been associated

with acceptable toxicity profiles, as demonstrated
by patient-reported outcomes from randomized
clinical trial data. In particular, long-term adminis-
tration of anti-HER2 monoclonal antibodies has
been found to be much more tolerable than pro-
tracted chemotherapy. Routine follow-up of car-
diac function, albeit the most serious potential
adverse event, leads to early detection of cardiac
dysfunction, allowing for appropriate and safe man-
agement of most affected patients. Recognizing
these significant benefits, the WHO included tras-
tuzumab in its list of essential oncology medicines.

Five-year breast cancer survival rates vary from
approximately 80% in high-income countries to
60% inmiddle-income countries and 40% in low-
income countries.5,20 Among other factors, finan-
cial status and access to health care delivery are
associatedwith cancer outcomes. Striking income

Table 2. Two-Year Survival Estimates for 2,008 Brazilian Women With a New Diagnosis of HER2-Positive Metastatic Breast Cancer Treated in Three
Different Scenarios

Estimated No. of Women Still Alive

Month of Follow-Up Chemotherapy Alone Chemotherapy Plus Trastuzumab
Chemotherapy Plus

Trastuzumab and Pertuzumab

0 (diagnosis) 2,008 2,008 2,008

1 1,958 1,983 1,990

2 1,908 1,958 1,972

3 1,858 1,933 1,954

4 1,808 1,908 1,936

5 1,758 1,883 1,918

6 1,708 1,858 1,900

7 1,658 1,833 1,882

8 1,608 1,808 1,864

9 1,558 1,783 1,846

10 1,508 1,758 1,828

11 1,458 1,733 1,810

12 1,408 1,708 1,792

13 1,358 1,683 1,774

14 1,308 1,658 1,756

15 1,258 1,633 1,738

16 1,208 1,608 1,720

17 1,158 1,583 1,702

18 1,108 1,558 1,684

19 1,058 1,533 1,666

20 1,008 1,508 1,648

21 958 1,483 1,630

22 908 1,458 1,612

23 858 1,433 1,594

24 808 1,408 1,576
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disparities are identified in Brazil. It is understand-
able that wealth distribution in the country affects
the distribution of disease, access to health care,
and consequently the overall health and disease-
specific survival rates of the population. Several
factors that explain some of these disparities in
outcome have been previously analyzed. These
include delays in diagnosis as a result of low aware-
ness of cancer and implementation of mammogra-
phy screening, and treatment-related issues such
as quality of surgery as well as limited access to
radiotherapy and modern systemic therapies.1

The Brazilian health system has two major com-
ponents: the public system, Sistema Único de
Saúde (SUS), with funding provided by the Min-
istry of Health, and the supplemental or private
system, comprising voluntary and noncompulsory
health plans and insurances. Approximately 73%
of the population has access to health care only
through SUS.1,21

For a new drug to be approved in Brazil, it must
follow a strict regulatory process coordinated by
the Agencia Nacional de Vigilância Sanitária
(ANVISA).22 Once registration is granted through
this process, most drugs (with few exceptions) be-
come available to patients in the private health sys-
tem. For patients in the public system, however, an
additional approval step where cost-effectiveness
analysis is performed by another commission,
Comiss~aoNacional de Incorporaç~aodeTecnologias
(CONITEC), is necessary. Most modern high-cost
medications evaluated by CONITEC have not been
approved for use by patients in the public system on
account of allegedly insufficient scientific evidence
of benefit, lack of cost effectiveness, or incomplete
documentation on the request file.

Anti-HER2medications area clear example of such
misguided decisions. Patients in the private system
have had access to trastuzumab (since 1999),
lapatinib (since 2007), pertuzumab (since 2013),
and T-DM1 (since 2014). In the public system,
patients with early-stage HER2-positive breast can-
cer have had access to trastuzumab for only the last
3 years; those with metastatic disease still do not
receive any form of targeted anti-HER2 therapy,
even though reproducible and consistent benefits
have been clearly demonstrated for almost two de-
cades. Estimation of the number of deaths as a
consequence of the late introduction to adjuvant
trastuzumab has previously been presented.23

This enormous gap in the quality of breast cancer
treatment between public and private settings is
yet another cause of the significant disparities on
top of late diagnosis,22 delays in treatment, and

insufficient radiotherapy. In 2006, women with
HER2-positive breast cancer were 10 times more
likely to receive trastuzumab if they were privately
insured. At the time, only 6%of patients withHER2-
positive breast cancer received trastuzumab in the
public system versus 56% in the private sector.1,24

Themore advanced stage at diagnosis, coupled with
insufficient access to modern systemic therapies,
dooms patients to a worse survival outcome when
compared with those with private health coverage.

One alternative patients have sought while facing
these restrictions to access is to file specific law-
suits against the government to receive trastuzumab,
a common situation in almost all Latin American
countries.25 The legal basis for these litigations is the
Brazilian constitution, which guarantees universal
medical care to all Brazilian citizens.26 A second
partial solution has been found by some state
governments, who supplement the list of cancer
therapies with a few high-cost modern therapies
(including trastuzumab). These local solutions end
up being only temporary and partial.

Although trastuzumab received ANVISA’s ap-
proval for treatment of metastatic HER2-positive
disease in 1999, it still has not become available
for patients in the public system. Its approval for
the treatmentofearlydiseasewasgranted in2007.
Patientswith private insurancehavehad access to
treatment since that date, but those with public
coverage have only had access to trastuzumab in
the adjuvant setting since the end of 2012.27 The
lack of access to potentially beneficial treatment
has consequences that can be estimated.

Our results show that approximately 2,008 women
will be diagnosed with metastatic HER2-positive
breast cancer in 2016.On thebasis of our estimates,
if treated with chemotherapy without any HER2-
targeted agents, only 808 of these women will be
alive in 2018. On the other hand, if trastuzumab is
incorporated,1,408of themareexpected tobealive.
The availability of trastuzumab in the public health
system for patients with metastatic disease would
result in an additional 600 women alive at the end of
2 years. Making this situation even more dramatic,
the publication of the CLEOPATRA trial13 led to a
change in the gold standard treatment of HER2-
positive advancedbreast cancer: dual blockadewith
trastuzumab and pertuzumab. According to our
analysis, if dual HER2 blockade plus chemotherapy
were used, the difference in the number of women
aliveafter2yearswouldbeevenhigher:768patients.

We acknowledge that delivering on the promise of
precisionmedicine to all patients will require amas-
sive effort, not only from doctors and researchers,
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but also from pharmaceutical companies and gov-
ernmental agencies, among others. At the same
time, it is imperative to recognize that the conse-
quences of depriving a significant proportion of
patients from low- and middle-income countries of
effective therapy can be estimated. This exercise
should be an important component to be taken into
account when discussing what will or what will
not be offered as treatment.

This analysis has significant limitations. Specific data
from low- and middle-income countries are sparse
and under-reported, meaning we had to rely mostly
on estimates from INCA. Additionally, it is important
to state that we are extrapolating survival differences
directly from randomized clinical trials, and it is pos-
sible that these differences are less pronounced
in general clinical practice. This assumption might

introduce a bias favoring the difference between
treatments in real life. On the other hand, because
trastuzumab was introduced in the adjuvant treat-
ment only in 2013, our estimates are conservative by
assuming a lower relapse rate than that of patients
who do not receive trastuzumab in this setting. In
conclusion, 15 years after the worldwide approval of
trastuzumab for metastatic breast cancer and 1 year
after its inclusion in theWHOessentialmedicines list,
the Brazilian public health system does not yet pro-
vide this treatment to its population. The introduction
of trastuzumab and pertuzumab would significantly
increase the life span of women with metastatic
HER2-positive breast cancer in Brazil and prevent
768 premature deaths in the next 2 years.
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