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Abstract
Background: Advanced breast cancer (ABC) is an incurable disease, with a median overall survival (OS) of 3 years, even 
in high-income countries. Oncological treatment has improved survival rates, particularly for hormone receptor–positive 
and HER2-positive subtypes; however, access to new therapies in Latin American (LATAM) countries is limited.
Objectives: The impact of sequencing 2 lines of therapy in Peruvian patients with HER2-positive ABC in a single public 
institution was evaluated. First-line (1L) treatment consisted of trastuzumab and chemotherapy (CT, with taxanes), 
followed by second-line (2L) treatment with lapatinib plus capecitabine.
Design: In this retrospective study, we analyze clínico-pathological features (including blood biomarkers) collected from 
medical records of patients with HER2-positive ABC treated in a public Peruvian oncologic institution and its association 
with survival between 2020 and 2022.
Methods: Efficacy was measured using OS and progression-free survival (PFS). A discussion was added on the impact of 
OS based on clinicopathological characteristics, including outcomes in 2L “long-term responder” patients (who achieved 
response to 2L therapy ⩾6 months) and the evaluation of blood biomarkers.
Results: Treatment sequencing has been demonstrated to enhance OS in patients with HER2-positive ABC, with a 
median OS of 34 months. This effect is more pronounced among long-term responders (37 months), particularly those 
without central nervous system (CNS) involvement, as compared with those with CNS metastases (51 vs 34 months). 
Blood biomarkers were not found to be prognostic indicators for either PFS or OS.
Conclusions: Treatment sequencing has been demonstrated to enhance OS in LATAM patients with HER2-positive 
ABC. This study did not identify any prognostic blood biomarkers. These outcomes could influence the selection criteria 
for patients to receive treatment sequencing in countries without full access to innovative oncological therapies.
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Introduction

Breast cancer is the most frequently diagnosed cancer and 
causes cancer-related mortality among women worldwide.1 
It is also the most commonly diagnosed tumor in women in 
Latin America (LATAM) and the Caribbean, with an 
increase in both incidence and mortality rates.2 According 
to GLOBOCAN 2022, breast cancer ranked first in inci-
dence (7797 new cases) and seventh in mortality (1951 
deaths) in Peru.3 A report by Instituto Nacional de 
Enfermedades Neoplásicas (INEN, the cancer center refer-
ence in Lima, Peru) showed that breast cancer ranked sec-
ond in incidence (25 344 new cases), with 10.41% of 
patients in stage IV de novo between the years 2000 and 
2020.4 In addition, the latest Cancer Registry of Metropolitan 
Lima (2013-2015), indicates that breast cancer ranks first 
in incidence and mortality among women in Lima.5 
Furthermore, a report by the Peruvian Ministry of Health 
(MINSA) in the first quarter of 2024 detected a 31% of 
stage IV advanced breast cancer (ABC) de novo,6 which 
stands in contrast to the of information provided by the 
INEN, Lima, and the rest of the country. At present, breast 
cancer is regarded as a grave public health concern, as evi-
denced by the recent ministerial resolutions in Peru that 
prioritize the management of this neoplasm, in conjunction 
with cervical cancer, as a national priority for women.7

Advanced breast cancer is an incurable disease, with a 
median overall survival (OS) of approximately 3 years, and 
a 5-year survival rate of 25%, even in countries without 
access to new oncology treatments.8 Approximately 15% to 
20% of breast cancers are human epidermal growth factor 
receptor 2 (HER2)-positive, an aggressive subtype associ-
ated with poor outcomes.9 Trastuzumab + chemotherapy 
(CT) has been shown to prolong OS, progression-free sur-
vival (PFS), and the objective response rate (ORR) when 
compared with CT alone in women diagnosed with the 
HER2-positive subtype.10 However, patients often develop 
resistance to trastuzumab, leading to disease progression,11 
and up to 50% of patients with HER2-positive ABC will 
develop brain metastases (BMs). Recent oncological drugs, 
which are based on HER2 blockade, have transformed the 
standard of care and have enhanced OS. Pertuzumab + 
 trastuzumab + taxane constitute the 1L therapy,12 whereas 
trastuzumab deruxtecan (T-DXd) is the 2L.13 Tucatinib + tras-
tuzumab + capecitabine constitute a third-line (3L) option 
preferred in patients with active BMs.14 Trastuzumab emtan-
sine (T-DM1) is another 3L option. Fourth-line (4L) and sub-
sequent therapy regimens include trastuzumab + other CT 
agents, trastuzumab + lapatinib, lapatinib + capecitabine, 
neratinib + capecitabine, and margetuximab + CT. These 
therapies are recommended by clinical practice guidelines 
(CPGs)15,16 and are available in high-income countries. 
However, low- and middle-income countries (LMICs) can-
not access most of these therapies.

In Peru (a middle-income country), most public institu-
tions have limited access to anti-HER2 therapy for HER2-
positive ABC.17 In this study, we describe the outcomes of 
Peruvian patients treated with 1L trastuzumab + CT, followed 
by 2L lapatinib + capecitabine, at a single public institution.

Material and Methods

Patient eligibility

This retrospective study examined Peruvian patients aged 
18 years or older with histologically confirmed stage IV, 
locally advanced, unresectable or recurrent HER2-positive 
breast cancer who were treated at the INEN (n = 102) 
between 2020 and 2022. Eligible patients were treated with 
1L trastuzumab plus CT (taxanes), followed by 2L lapatinib 
plus capecitabine until progressive disease or unacceptable 
toxicity. The clinical, pathologic features, and immune-
inflammatory blood markers (neutrophil-to-lymphocyte 
ratio [NLR], platelet-to-lymphocyte ratio [PLR], and prog-
nostic nutritional index [PNI]) were evaluated.

For the calculation of the sample size, the estimate of the 
overall response rate (proportion of patients with complete 
or partial response) in patients receiving 2L lapat-
inib + capecitabine, which was reported as 22% in the piv-
otal study of Geyer et al, will be taken into account; 
therefore, considering a confidence level of 95% and a pre-
cision of 10%, the sample size is calculated as at least 66 
patients.

Endpoints and statistical analysis

The Kaplan-Meier method was employed to generate sur-
vival curves for both OS and PFS. The log-rank test, was 
then used to evaluate differences in survival according to 
the characteristics of interest. A Cox regression model was 
used to evaluate the association between clinicopathologi-
cal variables and OS and PFS.

The potential associations of the examined features with 
the ORR (using RECIST) were evaluated using the χ2 test. 
No adjustments were made for multiplicity, and a P value 
of <.05 (SPSS) was considered significant. R Software 
(version 4.3.2) was used for calculations and graphs. 
Adverse event (AE) severity was graded according to the 
Cancer Institute Common Terminology Criteria for Adverse 
Events (CTCAE) version 4.0. Blood biomarkers were cal-
culated from the following laboratory values before 1L 
trastuzumab + CT: neutrophils and lymphocytes (NLR), 
platelets and lymphocytes (PLR), and albumin (PNI). 
“Long-term responders” are defined as patients with dura-
ble clinical benefit (complete response, partial response, or 
stable disease as best overall response) that persisted for at 
least 24 weeks.18

Ethical statements

Before 1L treatment, all patients signed their informed con-
sent which was recorded in their medical records. The 
authors acknowledge the significance of covering patient 
data compliance, confidentiality, and adherence to ethical 
principles in medical research involving human subjects 
according to the Declaration of Helsinki. Retrospective 
personal data were collected from medical records and pro-
tected with a code in an Excel spreadsheet to ensure confi-
dentiality. In addition, this manuscript was approved on 
January 2, 2025, by the Institutional Review Board (IRB) 
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called: “Review Committee of the Instituto Nacional de 
Enfermedades Neoplásicas (CRPI-INEN) with code num-
ber “INEN 25-01.”

Results

Patient demographics and 
clinicopathological characteristics

Table 1 shows the clinicopathological characteristics of the 
patient cohort. The study encompassed a total of 102 female 
patients diagnosed with HER2-positive ABC, with a 
median age of 55 years (range: 31-82). Most patients (84%) 
had ECOG 0-1 performance status, whereas 70% were 
postmenopausal and 51% co-expressed hormonal recep-
tors. Of these patients, one-third exhibited de novo disease, 
one-third had central nervous system (CNS) involvement. 
Furthermore, 48% of the female patients experienced vis-
ceral metastasis.

Efficacy

The median PFS among patients treated with 1L was 
11 months (range: 1-41 months) (Figure 1). The PFS rates 
with 1L treatment at 12, 24, and 36 months were 41%, 14%, 
and 2%, respectively. The most common metastatic sites 
after 1L were the CNS (33%) and the lungs (9.8%). 
Moreover, 44% of patients received radiotherapy, with the 
most prevalent form being whole-brain radiotherapy. 
Postmenopausal women exhibited longer PFS than pre-
menopausal women (12 vs 9 months, P = .014).

All patients were treated sequentially. The median 2L 
PFS was found to be 8 months (1-30) (Figure 2). The PFS 
rates with 2L treatment at 12, 24, and 36 months were 34%, 

7%, and 0%, respectively. Furthermore, patients with an 
ECOG performance status of 1 had a longer PFS than those 
with an ECOG performance status of 2 (8 vs 4 months, 
P = .008). The ORR to 2L treatment was 18%.

After a median follow-up period of 24 months (9-58), 
the median OS was 34 months (Figure 3). The OS rates at 
12, 36, and 48 months were estimated at 93%, 47%, and 
34%, respectively. The survival outcomes for women with 
CNS metastases were significantly inferior (Figure 4), with 
a median OS of 38 versus 24 months (P = .0057).

Long-term responder patients

The OS at 12, 36, and 48 months was estimated to be 
92%, 54%, and 47%, respectively, for long-term 
responder patients (Table 2). The median OS was esti-
mated to be 37 months (Figure 5). Patients without CNS 
metastases exhibited a longer OS compared with those 
with CNS metastases, with a median OS of 51 versus 
24 months, P = .0034 (Figure 6).

Table 1.  Clinic pathological features of HER2 (+) ABC 
Peruvian patients (pts).

Clinic pathological features of 
HER2 (+) ABC Peruvian patients N = 102

Age at diagnosis, y
  Median [Min-Max] 55 [31-82]
ECOG
  1 86 (84.3%)
  2 16 (15.7%)
Disease status
  De novo 33 (32.7%)
  Progressive 49 (48.5%)
  Locally advanced unresectable 13 (12.9%)
  Recurrent 6 (5.9%)
Luminal co-expression
  Yes 52 (51.0%)
  No 50 (49.0%)
Menopausal status
  <50 31 (30.4%)
  ⩾50 71 (69.6%)
CNS metastases
  Yes 31 (33.0%)
  No 63 (67.0%)

Figure 1.  Estimated progression-free survival (PFS) in patients 
with HER2 (+) advanced breast cancer (ABC) at first-line (1L) 
treatment.

Figure 2.  Estimated PFS at 1L according to menopausal status.



4	 Breast Cancer: Basic and Clinical Research ﻿

Among patients undergoing 2L treatment, 43% 
received subsequently received therapy, 22% received 
CT (most frequently gemcitabine), and 9% received pal-
liative radiotherapy.

Safety

As indicated in Table 3, treatment-related AEs with 2L ther-
apy were reported in 46% of patients. Most of these AEs 
were mild, with only 4% classified as grade 3. No cases of 
grade 4 AEs were reported. The most prevalent AEs were 
hand-foot syndrome (51%), followed by rash (11%) and 
diarrhea (9%). The study found that 22% of patients dis-
continued 2L treatment due to AEs. No deaths were attrib-
uted to the oncological treatment.

Blood biomarkers

No differences were found in PFS or OS among patients 
undergoing 1L or 2L therapy, with different inflammatory 
biomarkers including NLR, PLR, and PNI.

Discussion

Treatment sequencing is recommended for patients with 
HER2-positive ABC; most whom had good performance 
status (ECOG 0-1) and a low proportion or no CNS involve-
ment. Even in the CLEOPATRA trial, patients with active 
CNS metastases were excluded.19 The present study 
enrolled more patients with de novo advanced disease, 
ECOG 2 and CNS involvement than the pivotal studies. 
The study also reported similar patients de novo rates 
(33%) compared with the CLEOPATRA trial (38%) and 
LATAM countries (30%-50%). Previous research of 

Figure 3.  Estimated overall survival (OS) in Peruvian patients 
with HER2 (+) ABC treated in sequencing (1L + 2L).

Table 2.  Estimates of overall survival (OS) according to study 
features.

12 months 36 months 48 months P value

All patients 93% 47% 34% —
Age group, y
  <60 92% 44% 27% .15
  ⩾60 97% 54% 45%  
ECOG
  1 95% 51% 35% .72
  2 87% 19% -  
Disease status
  De novo 100% 40% 30% .94
  Other status 90% 52% 36%  
Luminal co-expression
  Yes 98% 50% 40% .14
  No 89% 46% 23%  
Menopausal status, y
  <50 86% 37% 37% .31
  ⩾50 97% 51% 32%  
CNS metastases
  Yes 84% 24% 16% .0057
  No 98% 56% 39%  
Response to 2L treatment
  Complete response 100% 100% 100% .22
  Partial response 100% 76% 76%  
  Stable disease 90% 47% 37%  
  Progressive disease 100% 42% 28%  

Figure 5.  Estimated OS in long-term responder patients to 2L 
therapy.

Figure 4.  Estimated OS by central nervous system (CNS) 
metastases.
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Peruvian patients with HR (+)/HER2-negative ABC 
revealed a tendency toward “aggressive disease” in this 
population, including rapid progression, and a high disease 
burden, which accounts for a higher incidence of de novo 
disease.20 A real-life practice study reported a median OS of 
40 months with 1L pertuzumab + trastuzumab + CT (taxa-
nes) in patients with naïve HER2-positive ABC including 
only visceral metastases was reported, confirming the 
aggressive disease behavior in certain populations.21

The present study demonstrated an improvement in the 
OS time of 34 months using treatment sequencing, which 
falls within the time range reported in previous 1L trastu-
zumab + CT trials (similar to our sequence) where the 
median OS ranged from 25.1 to 38.1 months.22-24 In a real-
world study, the median 2L OS with T-DM1 was 41 months. 
However, it should be noted that this study was not con-
ducted among a LATAM population.25

The OS in patients without CNS metastases was longer 
(38 vs 24 months, P = 0.0057). These findings underscore 
the poor prognosis of CNS metastasis, which impact the 
survival of patients with HER2-positive ABC, despite the 
use of lapatinib, which is traditionally known for its ability 
to cross the blood-brain barrier. The efficacy of this mecha-
nism of action is augmented and substantiated by the 
administration of novel tyrosine kinase inhibitors such as 
tucatinib26 and T-DXd27 (both effective in CNS involve-
ment). At present, there are more effective treatment 
options available for patients with HER2-positive ABC 
with BMs. These options include the untreated/active 
group, which has historically been excluded from rand-
omized trials.

The median 1L PFS in our study was 11 months, which 
was longer in postmenopausal women. Regarding 2L 
PFS, a median PFS of 8 months was achieved, which is 
very similar to the pivotal trial (8.4 months),28 and a sig-
nificant difference in 2L was found with ECOG, high-
lighting the impact of an adequate performance status 
after 1L progression. A real-world European study that 
employed 1L pertuzumab + trastuzumab + CT, followed 

by 2L T-DM1 reported a median OS of 42 months. In 
addition, the 1L and 2L PFS were 13.4 and 6.6 months, 
respectively, which is similar to the treatment sequencing 
employed in the present study.29

In long-term responders, the median OS was found to 
be longer than the OS observed in the total population. 
Furthermore, patients without CNS metastases had a 
longer OS (51 vs 24 months, P = .0034). Certain cases of 
prolonged responses in HER2-positive ABC have been 
reported with trastuzumab + CT; however, the actual fre-
quency of durable remissions remains indeterminate.30-32 
The end-of-study analysis of the CLEOPATRA trial reports 
that one-third of patients with ABC HER2 (+) are alive at 
8 years of follow-up,33 whereas an exploratory analysis 
evaluated the impact of an initial early radiological 
response (first tumor assessment at 9 weeks of treatment, 
12.7% with CR, 67.1% with partial response (PR) and 
20.2% with stable disease (SD)) showing that patients with 
CR + early radiological response had better PFS (P < .001) 
and OS (P = .002) than those who achieved PR or SD.34 An 
analysis is necessary to identify any additional factors that 
may facilitate or elucidate cases of long-term responder 
patients.

The safety of our 2L treated patients was comparable and 
manageable with that of lapatinib + capecitabine in clinical 
trials. Most AEs were mild, with only 6.4% of patients expe-
riencing grade 3 hand-foot syndrome, as reported in the piv-
otal trial (7%). The absence of grade 4 AEs or deaths related 
to lapatinib + capecitabine in the present trial corroborates 
the combination’s acceptable toxicity profile. Although 
diarrhea was identified as the most prevalent grade 3 AE 
(12%), it was not reported in this study.

An updated consensus has emphasized the necessity of 
sequencing treatment in ABC, providing recommendations 
that are divided into subtypes.35 In HER2-positive cases, 
many options beyond 3L or more are considered subopti-
mal before the appearance of new anti-HER2 therapies, 
such as T-DXd and tucatinib.36 Treatment sequencing is 
constantly changing as new and effective therapies become 
available and high-quality CPGs are updated.37

Lapatinib plus capecitabine is considered a 4L or subse-
quent therapy option for HER2-positive ABC. However, 
current resource-stratified guidelines38 and local consen-
sus39 support its use in resource-constrained settings, 
emphasizing the use of our 2L therapy. These recommenda-
tions arise from the need for sequence-available therapies 
due to the unavailability of new oncology drugs for HER2-
positive ABC in most LATAM countries. Public health sys-
tems, including ethics statements, in LMICs must ensure 
the provision of effective oncological medication at afford-
able prices through the implementation of health policies. 
Peru has made significant efforts to enhance access to anti-
HER2 therapies for patients with HER2-positive ABC. 
Initially, trastuzumab + CT was approved as a 1L treatment 
for metastatic disease in 2019 by the Ministry of Health 
(MINSA). Subsequently, our hospital (INEN) approved the 
use of lapatinib + capecitabine as a 2L therapy option in 
2020, for patients with HER2-positive ABC who exhibited 
progression while receiving trastuzumab. Furthermore, in 

Figure 6.  Estimated OS curves by CNS metastasis in long-
term responders.
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March 2023, pertuzumab + trastuzumab + docetaxel was 
approved as a 1L treatment for patients with HER2-positive 
ABC by the National Network for the Evaluation of Health 
Technologies (“Red Nacional de Tecnologias Sanitarias,” 
RENETSA) for national use in Peru.40 In addition, INEN 
has approved a local technical document (CPG) for the 
multidisciplinary management of ABC for national refer-
ence and application in oncologic institutions of MINSA.41

Regarding biomarkers, no subject has been identified 
as a prognostic factor in the present trial. The NLR and 
the PLR have emerged as prognostic biomarkers in many 
tumors. However, their predictive role has discordant 
outcomes except in the HER2-positive subtype. A phase 
II trial that included patients with HER2-positive ABC 
treated with pertuzumab and trastuzumab combined with 
eribulin (n = 30) or nab-paclitaxel (n = 21) evaluated 
absolute lymphocyte count (ALC), NLR, and PLR. The 
cutoff values for ALC, NLR, and PLR were established 
at 1000 or 1500 cells/μL, 2, and 250, respectively. 
Progression-free survival demonstrated enhancement in 
patients with ALC ⩾ 1500/μL versus those with ALC 
1000 to ⩽1500/μL or ALC < 1000/μL (P = .0106). A 
high baseline ALC (⩾1500/μL) was found to be signifi-
cantly associated with an improvement in PFS (HR: 
0.37, 95% CI: 0.17-0.79; P = .0108), whereas PFS was 

not significantly enhanced with NLR or PLR. An 
enhanced PFSin patients with ALC ⩾ 1500/μL was 
observed independent of visceral metastasis or the type 
of CT. Baseline ALC was a predictive factor for PFS in a 
small group of patients with HER2-positive ABC treated 
with pertuzumab + trastuzumab + CT.42

A trial was conducted to evaluate the association 
between baseline NLR or PLR and PFS in patients with 
ABC, which was divided into 2 groups (HR-positive/
HER2-negative, triple-negative). In patients with triple-
negative ABC treated with platinum-based CT (n = 57), 
high NLR and PLR were associated with significantly 
reduced PFS in both univariate and multivariate analyses. 
Nevertheless, the trial did not find a significant association 
between NLR or PLR and PFS in the HR (+)/HER2 (−) 
group (n = 148). The NLR and PLR are only predictive of 
the benefit in patients with triple-negative ABC.43

A trial was conducted to assess the NLR in patients with 
HER2-positive ABC treated with T-DM1 (n = 53). 
Neutrophil-to-lymphocyte ratio in the peripheral blood was 
measured at baseline and after one cycle. The cutoff value for 
the NLR was 2.56. The PFS of patients with NLR-low at 
baseline (n = 26) was significantly better than that of NLR-
high patients (n = 27) (HR: 0.22; 95% CI: 0.11-0.49, 
P = .0001). Furthermore, a prolonged OS was found to be 

Table 3.  Treatment-related adverse events of Peruvian patients with HER2 (+) ABC with 2L lapatinib + capecitabine.

Adverse events

Lapatinib + capecitabineN = 102

Number and percentage (%) of patients

Grade 1 Grade 2 Grade 3 Grade 4

33 (70.2) 12 (25.5) 2 (4.3) 0 (0)

General disorders and administration site conditions
  Astheniaa 0 (0) 1 (2.1) 0 (0) 0 (0)
Hematological disorders
  Anemia 3 (6.4) 0 (0) 0 (0) 0 (0)
  Neutropenia 0(0) 1 (2.1) 0 (0) 0 (0)
Gastrointestinal disorders
  Diarrhea 1 (2.1) 3 (6.4) 0 (0) 0 (0)
  Transaminitisb 0 (0) 2 (4.3) 0 (0) 0 (0)
  Emesis 1 (2.1) 1 (2.1) 1 (2.1) 0 (0)
  Nauseas 1 (2.1) 0 (0) 0 (0) 0 (0)
  Abdominal pain 1 (2.1) 1 (2.1) 0 (0) 0 (0)
  Hyperbilirubinemia 1 (2.1) 2 (4.3) 1 (2.1) 0 (0)
Skin and subcutaneous tissue disorders
  Hand-foot syndrome 9 (18.9) 12 (25.2) 3 (6.4) 0 (0)
  Rashc 2 (4.3) 3 (6.4) 1 (2.1) 0 (0)
Infections
  Infection 0 (0) 1 (2.1) 0 (0) 0 (0)
Musculoskeletal and neurological disorders
  Peripheral neuropathy 1 (2.1) 0 (0) 0 (0) 0 (0)
Thoracic and mediastinal disorders
  Dyspnea 1 (2.1) 0 (0) 0 (0) 0 (0)

Severity of adverse events was graded according to Common Terminology Criteria for Adverse Events (CTCAE), version 4.0.
aIncludes asthenia, decreased activity, fatigue, and malaise.
bIncludes AST and/or ALT elevated.
cIncludes dermatitis, dermatitis acneiform, erythematous rash, macular rash, papular rash, pruritic rash, erythema, and erythema multiform.
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significantly associated with NLR-low (HR: 0.38, 95% CI: 
0.17-0.91, P = .0296). The subgroup analysis of this trial 
indicated that patients with a NLR-low had longer PFS than 
those with NLR-high, irrespective of the number of prior CT 
regimens, prior trastuzumab use, visceral metastasis, HR sta-
tus, and HER2 score. The treatment efficacy of T-DM1 is 
mediated by immune system activation. In patients diag-
nosed with HER2-positive ABC, a baseline NLR-low status 
appeared to be favorable for treatment with T-DM1.44

The present study has potential limitations. First, it was 
based on a retrospective analysis of the medical records. 
Second, the sample size was small and could have affected 
the outcomes. In addition, a real-world data report is pro-
vided (usually, real-world data report different results from 
pivotal studies that include highly selected populations).

Conclusions

Treatment sequencing revealed that administering 1L tras-
tuzumab + CT, followed by 2L lapatinib + capecitabine 
increased the OS among Peruvian patients with HER2-
positive ABC, exhibiting an acceptable safety profile, find-
ing the greatest benefit was observed in postmenopausal 
patients with an ECOG 1, and without CNS involvement. 
Furthermore, a group of long-term responders was identi-
fied, with the finding that those without CNS metastases 
demonstrated a longer OS than those with CNS involve-
ment. No prognostic blood biomarkers were identified in 
this study. These outcomes obtained in the 2L therapy, dem-
onstrate this sequencing to be an effective treatment option 
in a middle-income population with limited resources. This 
assertion is validated by local consensus and CPGs.

Acknowledgements

The authors are grateful to the Instituto Nacional of Enfermedades 
Neoplásicas (INEN) and GECOPERU for offering the facilities 
and support for our study. We also extend our gratitude to Dr. Ian 
Tannock for his support in the development of this manuscript.

ORCID iDs

Guillermo Valencia  https://orcid.org/0000-0002-4234-4448

Patricia Rioja  https://orcid.org/0000-0003-3141-7418

Zaida Morante  https://orcid.org/0000-0003-2952-6068

Hugo Fuentes  https://orcid.org/0000-0002-2747-7381

Ethical considerations

This study was approved by the Ethics Committee of the Instituto 
Nacional de Enfermedades Neoplásicas (Ethics Code: INEN 
25-01 on January 2, 2025). All participants provided written 
informed consent prior to medical treatment. This study was con-
ducted in accordance with the World Medical Association 
Declaration of Helsinki guidelines.

Consent to participate

Written informed consent for treatment was obtained from patients 
prior to 1L treatment for HER2-positive ABC.

Authors contributions

Guillermo Valencia: Conceptualization; Investigation; Supervision; 
Validation; Writing—original draft; Writing—review & edi-ting.
Patricia Rioja: Conceptualization; Investigation; Supervision; 
Validation; Writing—review & editing.
Olenka Peralta: Conceptualization; Investigation; Supervision; 
Validation.
Miguel Chirito: Conceptualization; Investigation; Supervision; 
Validation.
Raul Mantilla: Conceptualization; Data curation; Formal analysis; 
Investigation; Methodology; Software; Supervision; Validation.
Carlos Castaneda: Conceptualization; Investigation; Supervision; 
Validation; Writing—review & editing.
Zaida Morante: Investigation; Supervision; Validation; Writing—
review & editing.
Hugo Fuentes: Investigation; Supervision; Validation; Writing—
review & editing.
Tatiana Vidaurre: Investigation; Methodology; Supervision; 
Validation; Writing—review & editing.
Mónica Calderón: Conceptualization; Investigation; Supervision; 
Validation; Writing—original draft; Writing—review & editing.
Silvia Neciosup: Investigation; Supervision; Validation; Writing—
review & editing.
Henry L Gómez: Conceptualization; Investigation; Methodology; 
Supervision; Validation; Visualization; Writing—review & editing.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Data availability statement

This study used third-party data made available under license that 
the author does not have permission to share. Requests to access 
the data should be directed to the Department of Statistics and 
Informatics, Instituto Nacional de Enfermedades Neoplásicas 
(INEN) at http://www.inen.sld.pe/ and/or comunicaciones@inen.
sld.pe

References

	 1.	 Siegel R, Giaquinto AN, Jemal A. Cancer statistics, 2024. CA 
Cancer J Clin. 2024;74:12-49. doi:10.3322/caac.21820.

	 2.	 Piñeros M, Laversanne M, Barrios E, et al. An updated pro-
file of the cancer burden, patterns and trends in Latin America 
and the Caribbean. Lancet Reg Health Am. 2022;13:100294. 
doi:10.1016/j.lana.2022.100294.

	 3.	 Sung H, Ferlay J, Siegel RL, et al. Global cancer statistics 
2022: GLOBOCAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J 
Clin. 2021;74:229-263. doi:10.3322/caac.21660.

	 4.	 Cancer News Cases 2020-2020. Lima, Peru: Cancer 
Epidemiology Unit—Instituto Nacional de Enfermedades 
Neoplásicas (INEN). https://portal.inen.sld.pe/

	 5.	 Payet E. Registro de Cáncer de Lima Metropolitana. Incidencia 
y Mortalidad 2013- 2015, Volumen 6. Lima, Peru: Instituto 
Nacional de Enfermedades Neoplásicas (INEN); 2021.

https://orcid.org/0000-0002-4234-4448
https://orcid.org/0000-0003-3141-7418
https://orcid.org/0000-0003-3141-7418
https://orcid.org/0000-0003-3141-7418
http://www.inen.sld.pe/
mailto:comunicaciones@inen.sld.pe
mailto:comunicaciones@inen.sld.pe
https://portal.inen.sld.pe/


8	 Breast Cancer: Basic and Clinical Research ﻿

	 6.	 Sala Situacional de Cáncer en el Perú. I Trimestre 2024. UT 
ENT CDC Perú. Lima, Peru: Vigilancia Epidemiológica del 
Cáncer Ministerio de Salud; Ministerio de Salud (MINSA); 
2024.

	 7.	 Ley Nacional del Cáncer. N° 31336. Diario Oficial El 
Peruano, 10 agosto 2021. https://busquedas.elperuano.pe/
dispositivo/NL/1980284-2

	 8.	 Cardoso F, Paluch-Shimon S, Senkus E, et al. 5th ESO-
ESMO international consensus guidelines for advanced 
breast cancer (ABC 5). Ann Oncol. 2020;31:1623-1649. 
doi:10.1016/j.annonc.2020.09.010.

	 9.	 Marra A, Chandarlapaty S, Modi S. Management of patients 
with advanced-stage HER2-positive breast cancer: cur-
rent evidence and future perspectives. Nat Rev Clin Oncol. 
2024;21:185-202. doi:10.1038/s41571-023.

	10.	 Swain SM, Shastry M, Hamilton E. Targeting HER2-positive 
breast cancer: advances and future directions. Nat Rev Drug 
Discov. 2022;22:101-126. doi:10.1038/s41573-022.

	11.	 Vivekanandhan S, Knutson K. Resistance to trastu-
zumab. Cancers (Basel). 2022;14:5115. doi:10.3390/can-
cers14205115.

	12.	 Baselga J, Cortés J, Kim SB, et al. Pertuzumab plus trastu-
zumab plus docetaxel for metastatic breast cancer. N Eng J 
Med. 2012;366:109-119. doi:10.1056/NEJMoa1113216.

	13.	 Hurvitz SA, Hegg R, Chung WP, et al. Trastuzumab der-
uxtecan versus trastuzumab emtansine in patients with 
HER2-positive metastatic breast cancer: updated results 
from DESTINY-Breast03, a randomised, open-label, phase 
3 trial. Lancet. 2023;401:105-117. doi:10.1016/S0140-
6736(22)02420.

	14.	 Murthy RK, Loi Sh Okines A, et al. Tucatinib, trastuzumab, 
and capecitabine for HER2-positive metastatic breast 
cancer. N Engl J Med. 2020;382:597-609. doi:10.1056/
NEJMoa1914609.

	15.	 National Comprehensive Cancer Network. NCCN Clinical 
Practice Guidelines in Oncology: Breast Cancer (Version 
2.2025—March 05). National Comprehensive Cancer 
Network; 2025.

	16.	 Gennari A, André F, Barrios CH, et al. ESMO Clinical 
Practice Guideline for the diagnosis, staging and treat-
ment of patients with metastatic breast cancer. Ann Oncol. 
2021;32:1475-1495. doi:10.1016/j.annonc.2021.09.019.

	17.	 Valencia-Mesías G, Rioja-Viera P, Morante-Cruz Z, et al. 
The current situation regarding the availability and accessi-
bility of anticancer drugs for breast cancer in the Peruvian 
public health systems. Ecancer. 2021;15:1224. doi:10.3332/
ecancer.2021.1224.

	18.	 Schmid S, Klingbiel D, Aebi S, et al. Long-term responders 
to trastuzumab monotherapy in first-line HER-2+ advanced 
breast cancer: characteristics and survival data. BMC Cancer. 
2019;19:902. doi:10.1186/s12885-019.

	19.	 Swain SM, Baselga J, Kim SB, et al. Pertuzumab, trastu-
zumab, and docetaxel in HER2-positive metastatic breast 
cancer. N Eng J Med. 2015;372:724-734. doi:10.1056/
NEJMoa1413513.

	20.	 Valencia G, Rioja P, Chirito M, et al. First-Line (1L) treat-
ment decision patterns and survival of Hormone Receptor 
(HR)-positive/HER2-negative Advanced Breast Cancer 
(ABC) patients in a Latin American (LATAM) public institu-
tion. Curr Oncol. 2024;31:7890-7902. doi:10.3390/curron-
col31120581.

	21.	 Esin E, Oksuzoglu B, Bilici A, et al. Pertuzumab, trastuzumab 
and taxane-based treatment for visceral organ metastatic, 

trastuzumab-naïve breast cancer: real-life practice outcomes. 
Cancer Chemother Pharmacol. 2019;83:131-143. doi:10.1007/
s00280-018.

	22.	 Slamon DJ, Leyland-Jones B, Shak S. Use of chemotherapy 
plus a monoclonal antibody against HER2 for metastatic 
breast cancer that overexpresses HER2. N Engl J Med. 
2001;344:783-792. doi:10.1056/NEJM200103153441101.

	23.	 Marty M, Cognetti F, Maraninchi D. Randomized phase II 
trial of the efficacy and safety of trastuzumab combined with 
docetaxel in patients with human epidermal growth factor 
receptor 2-positive metastatic breast cancer administered as 
first-line treatment: the M77001 study group. J Clin Oncol 
off J Am Soc Clin Oncol. 2005;23:4265-4274. doi:10.1200/
JCO.2005.04.173.

	24.	 Valero V, Forbes J, Pegram MD. Multicenter phase III ran-
domized trial comparing docetaxel and trastuzumab with 
docetaxel, carboplatin, and trastuzumab as first-line chemo-
therapy for patients with HER2-gene-amplified metastatic 
breast cancer (BCIRG 007 study): two highly active thera-
peutic regimens. J Clin Oncol off J Am Soc Clin Oncol. 
2011;29:149-156. doi:10.1200/JCO.2010.28.6450.

	25.	 Bahçeci A, Paydaş S, Ak N, et al. Efficacy and safety of tras-
tuzumab emtansine in HER2 positive metastatic breast can-
cer: real-world experience. Cancer Invest. 2021;39:473-481. 
doi:10.1080/07357907.2021.1933011.

	26.	 Lin NU, Murthy RK, Abramson V, et al. Tucatinib vs placebo, 
both in combination with trastuzumab and capecitabine, 
for previously treated ERBB2 (HER2)-positive metastatic 
breast cancer in patients with brain metastases: Updated 
Exploratory Analysis of the HER2CLIMB Randomized 
Clinical Trial. JAMA Oncol. 2023;9:197-205. doi:10.1001/
jamaoncol.2022.5610.

	27.	 Hurvitz SA, Modi S, Li W, et al. A pooled analysis of tras-
tuzumab deruxtecan (T-DXd) in patients (pts) with HER2-
positive (HER2+) metastatic breast cancer (mBC) with 
brain metastases (BMs) from DESTINY-Breast (DB) -01, 
-02, and -03. Presented at the 2023 European Society for 
Medical Oncology Congress (ESMO); October 20-24, 2023; 
Madrid.

	28.	 Geyer CE, Forster J, Lindquist D, et al. Lapatinib plus capecit-
abine for HER2-positive advanced breast cancer. N Eng J 
Med. 2006;355:2733-2743. doi:10.1056/NEJMoa064320.

	29.	 Artzi D, Berg T, Celik A, et al. Real-world survival of 
Danish patients with HER2-positive metastatic breast can-
cer. Acta Oncologica. 2023;62:601-607. doi:10.1080/02841
86X.2023.2224926.

	30.	 Maciá Escalante S, Rodríguez Lescure A, Sanz VP, et al. 
A patient with breast cancer with hepatic metastases and a 
complete response to herceptin as monotherapy. Clin Transl 
Oncol. 2006;8:761-763. doi:10.1007/s12094-006.

	31.	 Beda M, Basso U, Ghiotto C, et al. When should trastu-
zumab be stopped after achieving complete response in 
HER2-positive metastatic breast cancer patients? Tumori. 
2007;93:491-492. doi:10.1177/030089160709300514.

	32.	 Badulescu F, Badulescu A, Paul D, et al. More than 9 years of 
continuous trastuzumab treatment in metastatic breast cancer 
without cardiac toxicity: a case report and literature review. 
Onco Targets Ther. 2014;7:1911-1917. doi:10.2147/OTT.
S69343.

	33.	 Swain SM, Miles D, Kim SB, et al. Pertuzumab, trastu-
zumab, and docetaxel for HER2-positive metastatic breast 
cancer (CLEOPATRA): end-of-study results from a dou-
ble-blind, randomised, placebo-controlled, phase 3 study. 

https://busquedas.elperuano.pe/dispositivo/NL/1980284-2
https://busquedas.elperuano.pe/dispositivo/NL/1980284-2


Valencia et al.	 9

Lancet Oncol. 2020;21:519-530. doi:10.1016/S1470-2045 
(19)30863.

	34.	 Debien V, Agostinetto E, Bruzzone M, et al. The impact 
of initial tumor response to docetaxel, trastuzumab, 
and pertuzumab on survival outcomes of patients with 
HER2+ metastatic breast cancer: an exploratory analysis 
of the CLEOPATRA trial. ESMO Open. 2023;8:101417. 
doi:10.1016/j.esmoop.2023.101417.

	35.	 Cardoso F, Paluch-Shimon S, Schumacher-Wulf E, et al. 
6th and 7th ESO-ESMO International consensus guide-
lines for the management of advanced breast cancer (ABC 
guidelines 6 and 7). Breast. 2024;76:103756. doi:10.1016/j.
breast.2024.103756.

	36.	 Cesca MG, Vian L, Cristóvão-Ferreira S, et al. HER2- posi-
tive advanced breast cancer treatment in 2020. Cancer Treat 
Rev. 2020;88:102033. doi:10.1016/j.ctrv.2020.102033.

	37.	 ABC Global Charter & Decade Report. 2015-2025. ABC  
Global Alliance. https://www.abcglobalalliance.org/abc-glo- 
bal-charter-report

	38.	 Al Sukhun S, Temin S, Barrios CH, et al. Systemic treatment 
of patients with metastatic breast cancer: ASCO resource-
stratified guideline. JCO Glob Oncol. 2024;10:e2300285. 
doi:10.1200/GO.23.00285.

	39.	 Valencia F, Gómez HL, Neciosup SP, et al. Advanced breast 
cancer guidelines in Latin America: assessment, adapta-
tion, and implementation of fifth advanced breast cancer 
consensus guidelines. JCO Glob Oncol. 2024;10:e2200067. 
doi:10.1200/GO.22.00067.

	40.	 Pertuzumab,trastuzumab y quimioterapia como primera línea 
de tratamiento para el cáncer de mama HER2+ metastásico 
o localmente avanzado irresecable en adultos con estado fun-
cional ECOG 0-2. Red Nacional de Tecnologías Sanitarias 
(RENETSA). Instituto Nacional de Salud, 23 de marzo, 
2023. https://www.gob.pe/institucion/ins/colecciones/11902-
renetsa

	41.	 Documento técnico: “Tratamiento multidisciplinario del 
cáncer de mama metastásico.” Resolución Jefatural N° 
166-2021-J-INEN. Instituto Nacional de Enfermedades 
Neoplásicas (INEN), 28 mayo, 2021. https://portal.inen.sld.
pe/guias-tecnicas/

	42.	 Araki K, Ito Y, Fukada I, et al. Predictive impact of absolute 
lymphocyte counts for progression-free survival in human 
epidermal growth factor receptor 2-positive advanced breast 
cancer treated with pertuzumab and trastuzumab plus eribulin 
or nab-paclitaxel. BMC Cancer. 2018;18:982. doi:10.1186/
s12885-0184888-2.

	43.	 Vernieri C, Mennitto A, Prisciandaro M, et al. The neutro-
phil-to-lymphocyte and platelet-to-lymphocyte ratios pre-
dict efficacy of platinum-based chemotherapy in patients 
with metastatic triple negative breast cancer. Sci Rep. 
2018;8:8703. doi:10.1038/s41598-018.

	44.	 Imamura M, Morimoto T, Egawa C, et al. Significance of 
baseline neutrophil-to- lymphocyte ratio for progression-
free survival of patients with HER2-positive breast cancer 
treated with trastuzumab emtansine. Sci Ep. 2019;9:1811. 
doi:10.1038/s41598-018.

https://www.abcglobalalliance.org/abc-global-charter-report
https://www.abcglobalalliance.org/abc-global-charter-report
https://www.gob.pe/institucion/ins/colecciones/11902-renetsa
https://www.gob.pe/institucion/ins/colecciones/11902-renetsa
https://portal.inen.sld.pe/guias-tecnicas/
https://portal.inen.sld.pe/guias-tecnicas/

