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Abstract

Background: The first-line treatment for human epidermal growth
factor receptor 2-positive (HER2+) metastatic breast cancer (MBC)
involves a combination of trastuzumab, pertuzumab, and a taxane
(TPH). This study assessed the efficacy of trastuzumab and pertu-
zumab (PH) in routine practice, following the treatment protocols of
Uruguay’s National Resources Fund (FNR), akin to clinical trials.

Methods: Patients with advanced MBC treated with PH between
2008 and 2022 per FNR protocols were evaluated. The Kaplan-Meyer
method and log-rank test were utilized for analyzing overall survival
(OS). Demographic and clinical variables, including age, menopausal
status, and hormone receptors (HR), were analyzed.

Results: The study included 318 PH-treated patients. The median age
was 56 years, with 63.2% being postmenopausal and 60.4% HR and
HER-2 positive. With a median follow-up of 17.2 months, the median
OS was 29 months. OS varied based on HR status and the presence of
metastases at different sites, significantly lower in patients with brain, cu-
taneous/subcutaneous, and pulmonary metastases. Additionally, OS was
higher in patients treated at private institutions compared to public ones.

Conclusions: This study demonstrates the disparity in oncological
treatment efficacy between clinical trials and clinical reality in Uru-
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guay, emphasizing the importance of authentic environment research
for more representative and effective medicine in Latin America.
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Introduction

In 2020, breast cancer (BC) was the most commonly diag-
nosed cancer globally, with 2.2 million new cases, making it
the most prevalent cancer worldwide [1]. In Uruguay, BC is
the leading cause of cancer death among women [2].

BC is a heterogeneous disease, which is classified into dif-
ferent subtypes based on hormone receptor (HR) status and
human epidermal growth factor receptor 2 (HER2) status.
Approximately 15-25% of BC cases are HER2+, associated
with a higher risk of recurrence and poorer prognosis com-
pared to HER2- BC [3]. However, advancements in HER2-
targeted therapies have significantly improved the prognosis
of HER2+ BC, enhancing survival [4, 5]. Currently, the first-
line treatment for advanced HER2+ BC is the combination of
trastuzumab, pertuzumab, and a taxane (TPH), which has been
shown to improve overall survival (OS), achieving a median
OS of nearly 5 years while maintaining excellent quality of
life [6].

While clinical trials are the gold standard for demonstrat-
ing treatment efficacy, they may not fully represent real-world
scenarios due to the selective nature of patient enrollment [7-
9]. Often conducted in non-Hispanic populations, their results
might not completely reflect the clinical realities of different
countries, including ours. Therefore, real-world data analysis
is necessary to provide long-term efficacy data of treatments
to compensate for the limitations of clinical trials. Real-world
studies are crucial as they assess the efficacy and safety of
treatments in real-life situations, better reflecting patient di-
versity and the complexities of medical care, thus contributing
to more informed clinical decision-making and improved care.
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The integration of high-cost drugs into a universal cover-
age system in Uruguay, such as pertuzumab and trastuzumab
(PH), necessitates well-defined strategies for monitoring usage
and evaluating outcomes. The National Resources Fund (FNR)
provides financial coverage for these treatments, guided by
regulations based on a thorough review of available evidence
and international recommendations. These guidelines are
regularly updated to align with scientific advancements and
the specific context of Uruguay’s healthcare system. This ap-
proach ensures decisions are grounded, objective, and sustain-
able, balancing quality, equity, and sustainability. This study
aimed to provide valuable data for healthcare professionals,
patients, and policymakers, focusing on the characteristics and
progression of patients treated with PH under FNR’s regula-
tions, particularly relevant for countries with limited financial
resources.

Main objective

The main objective was to evaluate the efficacy of first-line
treatment with PH in Uruguayan patients with advanced
HER2+ BC funded by the FNR between 2008 and 2023.

Secondary objectives

Secondary objectives included: 1) To determine the frequency
of advanced HER2+ BC treated with PH; 2) To describe the
clinical-pathological, epidemiological, and biological charac-
teristics of the patients; 3) To assess the efficacy of first-line
treatment with PH; 4) To evaluate the impact of clinical-epi-
demiological and biological characteristics on the efficacy of
the treatment.

Materials and Methods

This is an observational and retrospective study. A table was
created for relevant variables, and data were analyzed using
SPSS 23 software. The sample comprised 318 conveniently
selected Uruguayan women with disseminated HER2+ BC
treated through the FNR between 2008 and 2022.

To ensure a homogeneous study population, inclusion and
exclusion criteria were focused on clinical eligibility and over-
all health status, based on the guidelines provided by the FNR.
The exclusion criteria were designed to omit patients with
significant health conditions that could influence the treat-
ment outcomes or contraindicate the use of PH. Specifically,
patients with uncontrolled central nervous system (CNS) me-
tastases, uncontrolled hypertension or cardiac conditions con-
traindicating the treatment, severe psychiatric diseases or drug
dependencies, significant liver disease, severe cytopenias prior
to the initiation of treatment, and those who were pregnant or
breastfeeding were excluded. These criteria aimed to select
patients who were most likely to benefit from the treatment,
minimizing potential confounding factors related to comorbid
conditions.
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Data from FNR forms for patients diagnosed with HER2+
BC and treated with palliative PH were collected. Forms were
filled out by treating physicians when requesting medication
from the FNR.

The data collected included age at diagnosis, stage, meno-
pausal status, origin (Montevideo or interior of the country),
medical institution (public or private), start date of treatment,
and metastasis site. This information is provided by the FNR
and is given by treating physicians when they complete the
forms at the time of requesting medication. Additionally, the
date of death or the last check-up was collected for OS calcu-
lation.

Descriptive analysis was conducted. Qualitative variables
were presented in absolute and relative frequencies. Quantita-
tive variables were summarized using mean, median, standard
deviation, minimum, and maximum.

To adjust for underlying confounding factors in the surviv-
al analysis, a Cox model was fitted, estimating both the hazard
ratio (HR) and its 95% confidence interval. The inclusion of
variables in the multiple models was based on their statisti-
cal significance at a 5% level in univariate analyses. This ap-
proach allowed for a more precise evaluation of the impact of
PH treatment on survival, controlling for potential confound-
ing variables.

Kaplan-Meier method was used for survival curves, with
differences assessed by the log-rank test. Results were consid-
ered statistically significant at P < 0.05 (two-tailed test).

Ethical considerations

The study was approved by the Hospital de Clinicas Ethics
Committee. Participants were those who signed informed con-
sent for research use of their data, provided by the FNR upon
medication request. All procedures followed were in accord-
ance with the ethical standards of the responsible committee
on human experimentation (institutional and national) and
with the Helsinki Declaration of 1975, as revised in 2008.

Results

This analysis included 318 female patients diagnosed with in-
vasive BC who received PH treatment through the FNR from
2008 to 2022. The median age at diagnosis was 56 years. A
majority were postmenopausal at diagnosis (63.2%) and pre-
sented with metastatic disease (97.2%), with bone being the
most common metastasis site (57.2%), followed by lung
(30.2%), liver (29.2%), skin (11.9%), and CNS (5.7%). Bio-
logically, 60.4% were HER2+ HR+; 26.7% were HER2+ HR-,
with HR status unknown for the remainder. Geographically,
59.4% came from outside the capital, and 83.3% were from
private health providers. Further details are in Table 1.

With a median follow-up of 17.2 months, the OS median
for all patients was 29 months, and the median progression-
free survival (PFS) was 7.9 months. When analyzing OS based
on menopausal status, although not statistically significant,
differences were observed among premenopausal, perimeno-
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Table 1. Clinical-Pathological and Biological Characteristics of the Patients (N = 318)

N Frequency (relative %)
Age, median (Min; Max) 56 years (27; 88)
Origin Capital (Montevideo) 129 40.6
Interior of the country 189 59.4
Menopausal status Postmenopausal 201 63.2
Premenopausal 86 27.0
Perimenopausal 16 5.0
No data 15 4.7
Institution of origin Private 265 83.3
Public 53 16.7
HR/PR Positive 192 60.4
Negative 85 26.7
No data 41 12.9
Stage 1 0 0
I 0.3
11 5 1.6
v 309 97.2
No data 3 0.9
Metastasis site Bone 182 57.2
Lung 96 30.2
Liver 93 29.2
Cutaneous/subcutaneous 38 11.9
CNS 18 5.7
Other 82 25.8
No data 7 2.2
Performance status 0 212 76.0
1 42 15.1
No data 25 9.0

Min: minimum; Max: maximum; HR: hormone receptors; PR: progesterone receptor; CNS: central nervous system.

pausal, and postmenopausal groups (P = 0.13). The OS me-
dians were 30.1, 21.4, and 27.2 months for premenopausal,
perimenopausal, and postmenopausal patients, respectively.
No significant differences in OS were found between patients
from the interior and Montevideo (P = 0.88), with medians of
29.0 and 29.4 months, respectively.

Additionally, the median OS was higher in patients treated
in private institutions compared to public ones (P = 0.011),
with a median of 19.9 months for patients attended by the Min-
istry of Public Health and 30.1 months for those in the private
sector (Fig. 1).

Regarding OS based on metastasis sites, varied results
were observed. No significant differences in OS were found
between patients with or without bone metastases (P = 0.460),
as well as those with or without liver metastases (P = 0.120).
However, a lower OS was observed in patients with CNS me-
tastases compared to those without (P = 0.022) (Fig. 2). This
pattern was also evident in patients with cutaneous or subcuta-
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neous metastases compared to those without such metastases
(P=0.029) (Fig. 3), and in patients with pulmonary metastases
compared to those without them (P = 0.006) (Fig. 4). All these
data are summarized in Table 2.

A significant variation in median OS was observed when
analyzed in relation to the functional or performance status
(PS) of the patients. Patients with a PS of 0 had a median OS
of 30.3 months, while those with a PS of 1 had a median OS of
17.1 months. This difference was statistically significant (P =
0.011), as shown in Figure 5.

Significant differences were observed in OS based on HR
status. Patients with HR-positive status had a longer median
OS of 31.5 months, whereas those with HR-negative status had
a median OS of 22.4 months. This difference was statistically
significant (P < 0.001), as outlined in Figure 6.

In the univariate analysis, significant differences in OS
were observed associated with CNS metastasis and menopau-
sal status. However, these effects did not persist in the multi-
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Figure 1. OS by healthcare provider (public vs. private). OS: overall survival.

variate analysis. On the other hand, factors such as HR status,
presence of metastasis at other sites, and origin of treatment
(private vs. public) retained their statistical significance in the
multivariate analysis, emphasizing their importance in predict-
ing OS in this study (Table 3).

Discussion

Financing anti-HER2 therapies for BC poses a challenge for
health policymakers and financial entities [10-13]. Clinical tri-
al results, often from ideally selected patients, might not mir-
ror the realities of clinical practice where patients are typically
older with more comorbidities [14-19]. This study examines

the survival of HER2+ BC patients in routine clinical practice
treated with PH as the first line through the FNR, providing
critical information for decision-making regarding the funding
of targeted therapies [20].

We analyzed the OS of 318 Uruguayan patients from vari-
ous centers (both public and private; from the interior of the
country and the capital). The median age was 56 years, similar
to the 54 years reported in the pivotal study [6] and in Uruguay
[21]. Regarding the biological profile, akin to international re-
ports [22] and the CLEOPATRA study, most patients, 60.4%,
were HER2+ HR+.

The median OS in our study was 29 months, lower than
the 57 months reported in the pivotal study [6] and other real-
world studies [23-25].
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Figure 2. OS of patients with and without CNS metastases. OS: overall survival; CNS: central nervous system.
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Figure 3. OS of patients with and without cutaneous/subcutaneous metastases. OS: overall survival.

The observed difference in OS between our study and
clinical trials like CLEOPATRA can be partly attributed to
the fact that clinical trials often include younger patients with
fewer comorbidities and better functional status. In contrast,
our study reflects a more representative population of the usual
clinical practice, encompassing a wider range of ages and co-
morbidities.

In this context, our results might reflect thorough evalua-
tion and detailed discussion with patients when planning treat-
ment strategies. Balancing the expectation of improved OS
with the choice of a less toxic regimen, even if potentially less
effective, is crucial. It is important to note the unknowns in our
study, such as whether all patients received taxane treatment,
the doses of docetaxel (whether 75 mg/m? or lower), and the

number of administered cycles, which might have been fewer
than the eight-cycle median in the CLEOPATRA study [26].
Factors like neutropenia and peripheral neuropathy might have
led to reduced dosing or cycle numbers. While optimal doc-
etaxel doses and cycles are not established, at least six cycles
are deemed necessary for long-term OS improvement. The
lack of data on second-line treatments and their specifics also
plays a significant role in interpreting our results.

We must consider various reasons why OS results in Uru-
guay might be lower compared to studies in other countries.
Differences in demographic, socioeconomic composition, ac-
cess to quality healthcare, and education in Uruguay compared
to other populations could explain these outcomes. In our
study, patients with PS 1 and those from the public sector had
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Figure 4. OS of patients with and without lung metastases. OS: overall survival.
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Table 2. OS Based on Metastasis Site (N = 318)

Topography of metastases Number Events Median survival (months) P

Bone metastases 0.460
No 129 66 27.6
Yes 179 101 29.0

Liver metastases 0.120
No 222 115 30.1
Yes 93 55 22.5

CNS metastases 0.022%*
No 297 158 29.1
Yes 18 12 6.9

Cutaneous-subcutaneous metastases 0.029*
No 271 140 29.4
Yes 37 27 17.2

Lung metastases 0.006*
No 216 109 30.1
Yes 93 58 21.4

*P < 0.05. OS: overall survival; CNS: central nervous system.

significantly lower median OS than those with PS 0 and from
the private sector.

The significant difference in OS between patients treated in
the private sector compared to the public (with median surviv-
als of 30.1 months for private vs. 19.9 months for public) can
be explained by several interconnected factors. Firstly, the more
immediate and direct access to healthcare services and comple-
mentary treatments in the private sector might positively influ-
ence outcomes. Moreover, the quality of follow-up and support

during treatment, potentially more personalized in the private
sector, could contribute to better outcomes. Treatment adher-
ence might also be higher in the private sector, due to fewer
logistical and economic barriers to completing recommended
treatment regimens. Comorbidities and the overall health status,
along with socioeconomic differences that indirectly affect life-
style and access to preventive care, could be additional factors
explaining this disparity. This finding highlights the importance
of addressing healthcare differences and underscores the need
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Figure 5. OS of patients with PS 0 vs. PS 1. OS: overall survival; PS: performance status.
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Figure 6. OS of patients with positive vs. negative HR status. OS: overall survival; HR: hormone receptors.

Table 3. Multivariate Analysis of Factors Associated With OS

Crude HR CI P Adjusted HR CI P

Menopausal status

Premenopausal 1 1

Perimenopausal 2.05 1.02-4.12 0.045* 1.56 0.60 -4.06 0.359

Postmenopausal 1.15 0.80 - 1.66 0.45 0.93 0.62-1.41 0.743
HR status

Negative 1 1

Positive 0.57 0.40 - 0.80 0.001* 0.55 0.003*
Performance status

0 1 1

1 1.68 1.12-2.53 0.012* 1.79 0.016*
CNS metastasis

No 1 1

Yes 1.97 1.10 - 3.54 0.024* 1.00 0.999
Lung metastasis

No 1 1

Yes 1.56 1.13-2.15 0.006* 1.73 0.004*
Cutaneous-subcutaneous metastasis

No 1 1

Yes 1.58 1.05-2.40 0.030* 2.13 0.004*
Origin

Private 1 1

Public 1.63 1.12-2.38 0.011%* 2.08 0.001*

*P < 0.05. OS: overall survival; CNS: central nervous system; HR: hazard ratio; Cl: confidence interval.
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for further investigation into these areas to improve equity in
access to effective cancer treatments in Uruguay.

Similar to international findings, patients who were HR-
negative and pre- or perimenopausal showed a significantly
lower median OS. The median OS was also lower in patients
with brain, lung, and cutaneous/subcutaneous metastases, pos-
sibly indicating less effective treatment in these subgroups or
a more unfavorable.

In the multivariate analysis conducted to determine the
factors associated with OS, interesting results were observed.
While in the univariate analysis, brain metastases and meno-
pausal status showed significant differences in OS, these ef-
fects were not maintained in the multivariate analysis. This
suggests that, once adjusted for other factors, these variables
do not significantly influence overall survival. However, for
other factors such as the status of hormonal receptors, the pres-
ence of metastases in other sites, and the source of treatment
(private vs. public), the multivariate analysis retained its statis-
tical significance, indicating that they remain relevant predic-
tors of OS in this group of patients.

A limitation of our analysis is the lack of information on
whether all patients concurrently received taxane chemother-
apy, as well as details on the dosages and number of cycles,
which were not collected by the FNR. This contrasts with the
CLEOPATRA study protocol, which included at least six cy-
cles of docetaxel, with a reported median of eight cycles. Ad-
ditionally, our study lacked detailed clinical information such
as tumor size, histological grade, and patient comorbidities.

The strengths of this study include its representation of
HER2-positive patients treated in real-world conditions, the
inclusion of all candidates for PH therapy, the comprehensive
age range of the patients included, and the extended follow-up
period. Data were prospectively collected by physicians at the
time of medication request to the FNR.

In conclusion, this study underscores a significant discrep-
ancy between the efficacy of treatments in clinical trials and
their application in everyday medical practice in Uruguay. It
highlights the necessity of real-world research to verify and
supplement controlled trial findings. The evidence of differ-
ences in OS in our study population compared to international
data underlines the need for more research reflecting the di-
versity and specifics of South American and Latin American
populations. The lack of studies in our region points to a rep-
resentational gap with potential implications for public health
decisions and the customization of therapeutic strategies. On-
going research is required to enhance treatment approaches
and health policies in Uruguay. Our findings provide valuable
insights, contributing to a more inclusive and representative
understanding of treatment response in our population, and
emphasizing the importance of real-world data in validating
cancer treatments and informing clinical and policy decisions.
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