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ABSTRACT 

Advanced breast cancer (ABC) constitutes an incurable illness, exhibiting a median overall survival (OS) of 

roughly 3 years, a figure observed even within high-income settings. Survival has been prolonged by oncological 

therapies, particularly in hormone receptor–positive and HER2-positive disease; however, the availability of novel 

agents across Latin American (LATAM) nations remains constrained. An assessment of the influence of 

sequencing two therapeutic lines among Peruvian individuals diagnosed with HER2-positive ABC at a single 

public facility was conducted. The initial, first-line (1L) regimen combined trastuzumab with chemotherapy (CT, 

including taxanes), followed by a second-line (2L) regimen of lapatinib plus capecitabine. This study is a 

retrospective analysis that investigates clinico-pathological attributes (including blood biomarkers) derived from 

medical documentation of HER2-positive ABC patients managed at a public oncological center in Peru, along 

with their relationship to survival recorded from 2020 through 2022. Effectiveness was gauged by OS and 

progression-free survival (PFS). A commentary was incorporated on the impact of clinicopathological parameters 

on OS, including results from 2L “long-term responder” subjects (who attained a response to 2L treatment lasting 

⩾ 6 months), as well as an appraisal of blood biomarkers. Treatment sequencing extends OS in HER2-positive 

ABC patients, with a median OS of 34 months. The effect is amplified within the long-term responder group 

(37 months), particularly for those free from central nervous system (CNS) disease, relative to individuals 

harboring CNS metastases (51 vs 34 months). Blood biomarkers failed to emerge as prognostic factors for either 

PFS or OS. Treatment sequencing has been shown to extend OS among LATAM patients with HER2-positive 

ABC. The present investigation uncovered no prognostic blood biomarkers. Such findings may shape the criteria 

for selecting patients for treatment sequencing in settings where innovative oncological drugs are not fully 

available. 
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Introduction 

Among women across the globe, breast carcinoma stands as the most commonly identified malignancy and a 

principal contributor to cancer-related death [1]. It similarly represents the most frequent tumor diagnosis among 

women in Latin America (LATAM) and the Caribbean, where both new case numbers and death rates are climbing 

[2]. Data from GLOBOCAN 2022 placed breast carcinoma at the top for incidence (7797 newly diagnosed cases) 

and at seventh for mortality (1951 fatalities) within Peru [3]. Figures released by the Instituto Nacional de 

Enfermedades Neoplásicas (INEN, the national cancer referral institution in Lima, Peru) revealed that breast 

carcinoma ranked second in incidence (25,344 new cases) and that between 2000 and 2020, 10.41% of individuals 

initially presented with stage IV disease [4]. In parallel, the most recent Cancer Registry of Metropolitan Lima 

(2013-2015) positions breast carcinoma as the foremost cause of both new cases and deaths among the female 

population of Lima [5]. A further release from the Peruvian Ministry of Health (MINSA) covering the initial 

quarter of 2024 identified a de novo stage IV advanced breast cancer (ABC) rate of 31% [6]. This figure diverges 

from the information supplied by INEN, Lima, and other national data sources. At the current time, breast 
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carcinoma is viewed as a critical threat to public health, a judgment underscored by recent ministerial decrees in 

Peru that designate the management of this neoplasm, alongside cervical cancer, as a national health priority for 

women [7]. 

Advanced breast cancer is a condition that cannot be cured, carrying a median overall survival (OS) of nearly 3 

years and a 5-year survival proportion of 25%, outcomes seen even in nations where novel oncological agents are 

unavailable [8]. Roughly 15% to 20% of breast malignancies overexpress human epidermal growth factor receptor 

2 (HER2), a biologically aggressive variant tied to unfavorable prognoses [9]. The addition of trastuzumab to 

chemotherapy (CT) has been proven to lengthen OS, progression-free survival (PFS), and the objective response 

rate (ORR) relative to CT given alone to women bearing HER2-positive tumors [10]. Still, resistance to 

trastuzumab commonly emerges, precipitating disease advancement [11], and as many as half of those living with 

HER2-positive ABC will experience spread to the brain, manifesting as brain metastases (BMs). Recently 

introduced HER2-targeted agents have reshaped the therapeutic landscape and improved OS. The 1L standard is 

comprised of pertuzumab + trastuzumab + taxane, [12] whereas trastuzumab deruxtecan (T-DXd) serves as the 2L 

cornerstone [13]. For patients with active BMs, tucatinib + trastuzumab + capecitabine is a favored third-line (3L) 

option [14]. Trastuzumab emtansine (T-DM1) provides an alternative 3L strategy. Fourth-line (4L) approaches 

and regimens used beyond that point encompass trastuzumab + other CT drugs, trastuzumab + lapatinib, 

lapatinib + capecitabine, neratinib + capecitabine, and margetuximab + CT. Clinical practice guidelines (CPGs) 

endorse these regimens [15, 16], and they are obtainable in high-income economies. Conversely, low- and middle-

income countries (LMICs) face substantial barriers to procuring most of these treatments. 

In Peru (a middle-income nation), the majority of public-sector institutions have limited access to anti-HER2-

directed regimens for HER2-positive ABC [17]. The present report delineates the treatment outcomes of Peruvian 

patients who received 1L trastuzumab + CT and subsequent 2L lapatinib + capecitabine at a sole public institution. 

Materials and Methods  

Patient eligibility 

The present work consisted of a retrospective review encompassing Peruvian subjects no younger than 18 years 

who carried a histologically proven diagnosis of stage IV, locally advanced, unresectable, or recurrent HER2-

positive breast carcinoma and who obtained care at the INEN (n = 102) over the 2020–2022 timeframe. Entry into 

the study required that participants had undergone 1L treatment combining trastuzumab with CT (taxanes), after 

which a switch to 2L lapatinib plus capecitabine was made, with therapy persisting until either progressive disease 

supervened or toxicity became prohibitive. Data captured for analysis comprised the clinical-pathological picture 

as well as a panel of immune-inflammatory blood-based measures: the neutrophil-to-lymphocyte ratio [NLR], the 

platelet-to-lymphocyte ratio [PLR], and the prognostic nutritional index [PNI]. 

The sample size was derived based on the anticipated overall response rate—defined as the proportion of patients 

achieving either a complete or a partial response—for those exposed to 2L lapatinib + capecitabine. This figure, 

reported as 22% in the seminal publication by Geyer et al. [18], served as the benchmark. Setting a 95% 

confidence level and a precision of 10%, the minimum cohort size was computed to stand at 66 patients. 

 

Endpoints and statistical analysis 

Curves depicting OS and PFS were derived using the Kaplan-Meier method. The log-rank test was subsequently 

applied to assess disparities in survival associated with the characteristics under investigation. Associations 

between clinicopathological variables and both OS and PFS were explored using a Cox proportional hazards 

regression framework. 

Potential associations between the traits under study and ORR (evaluated using RECIST criteria) were examined 

using the χ2 test. No correction for multiple comparisons was applied, and findings with P-values < .05 (SPSS) 

were interpreted as statistically significant. The R Software platform (version 4.3.2) was tasked with performing 

all calculations and producing all figures. Classification of adverse event (AE) intensity was aligned with the 

Cancer Institute Common Terminology Criteria for Adverse Events (CTCAE) version 4.0. The following 

laboratory parameters, sampled before commencement of 1L trastuzumab + CT, served as the basis for calculating 

the blood biomarkers: absolute neutrophil and lymphocyte counts (NLR), platelet and lymphocyte counts (PLR), 

and albumin concentration (PNI). Individuals designated as “long-term responders” were those who realized a 
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sustained clinical benefit—manifesting as a complete response, a partial response, or stable disease constituting 

the best overall response—that was maintained across a period not shorter than 24 weeks [19]. 

 

Ethical statements 

Before starting 1L treatment, informed consent was obtained from each patient, with documentation placed in the 

patient’s medical record. The authors attest to their recognition of the imperative to uphold patient data security, 

ensure confidentiality, and conduct investigations involving human participants in strict adherence to the ethical 

principles articulated in the Declaration of Helsinki. Retrospective personal details, extracted from clinical charts, 

were anonymized through the use of a coded Excel spreadsheet to protect confidentiality. Beyond this, the 

manuscript was approved on January 2, 2025, by the Institutional Review Board (IRB) operating under the name 

“Review Committee of the Instituto Nacional de Enfermedades Neoplásicas (CRPI-INEN)” and assigned the 

reference code “INEN 25-01.” 

Results and Discussion 

Patient demographics and clinicopathological characteristics 

A summary of the clinicopathological attributes characterizing the patient cohort is furnished in Table 1. The 

series comprised 102 female patients harboring a diagnosis of HER2-positive ABC, with the median age standing 

at 55 years (the age distribution extended from 31 to 82). ECOG performance status of 0-1 was recorded for the 

majority of participants (84%); postmenopausal status was observed in 70%, and co-expression of hormonal 

receptors was identified in 51%. De novo presentation was noted in one-third of cases, an equal fraction had 

central nervous system (CNS) disease, and visceral metastases were present in 48% of the women studied. 

 

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

Clinicopathological characteristics of HER2-positive ABC patients (Peru) Total (n = 102) 

Age at diagnosis (years) 

Median [range] 55 [31–82] 

ECOG performance status 

1 86 (84.3%) 

2 16 (15.7%) 

Disease presentation 

De novo disease 33 (32.7%) 

Progressive disease 49 (48.5%) 

Locally advanced unresectable 13 (12.9%) 

Recurrent disease 6 (5.9%) 

Luminal subtype co-expression 

Present 52 (51.0%) 

Absent 50 (49.0%) 

Menopausal status 

< 50 years 31 (30.4%) 

≥ 50 years 71 (69.6%) 

Central nervous system (CNS) metastases 

Present 31 (33.0%) 

Absent 63 (67.0%) 

 

Efficacy 

Assessment of 1L PFS among the treated population revealed a median interval of 11 months (the observed range 

stretched from 1 to 41 months) (Figure 1). At the landmark time points of 12, 24, and 36 months, the proportion 

of patients remaining free of progression under 1L therapy reached 41%, 14%, and 2%, respectively. The CNS 

(33%) and the pulmonary parenchyma (9.8%) were the predominant sites of metastatic dissemination following 

1L. Moreover, 44% of participants underwent radiotherapy, with whole-brain irradiation being the most 
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commonly delivered. Longer PFS was observed in postmenopausal compared with premenopausal women (12 vs 

9 months, P = .014). 

  

 
Figure 1. Estimated progression-free survival (PFS) in patients with HER2 (+) advanced breast cancer 

(ABC) at first-line (1L) treatment. 

 

A sequential treatment approach was applied universally across the cohort. The median PFS for the 2L phase was 

found to be 8 months (spanning 1 to 30 months) (Figure 2). For patients receiving 2L therapy, the probability of 

remaining progression-free at 12, 24, and 36 months was 34%, 7%, and 0%, respectively. An ECOG performance 

status of 1, compared with 2, was associated with superior PFS (8 vs 4 months; P = .008). The 2L ORR amounted 

to 18%. 

 

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

 

At a median follow-up of 24 months (range, 9 to 58 months), the median OS was 34 months (Figure 3). The 

projected survival rates at 12, 36, and 48 months were 93%, 47%, and 34%, respectively. Women in whom CNS 

metastases had developed fared considerably worse from a survival standpoint (Figure 4), with the median OS 

coming to 38 months for those without such involvement versus 24 months for those with it (P = .0057). 
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Figure 3. Estimated overall survival (OS) in Peruvian patients with HER2 (+) ABC treated in sequencing (1L 

+ 2L). 

 

 
Figure 4. Estimated OS by central nervous system (CNS) metastases. 

 

Long-term responder patients 

When the analysis was confined to long-term responders, OS rates at 12, 36, and 48 months were 92%, 54%, and 

47%, respectively (Table 2). A median OS of 37 months was estimated within this subgroup (Figure 5). For these 

individuals, freedom from CNS metastases translated into a sizable survival advantage relative to those harboring 

CNS deposits, with median OS values of 51 and 24 months, respectively (P = .0034) (Figure 6). 

 

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

Variables P-value 48 months 36 months 12 months 

Overall cohort — 34% 47% 93% 

Age category (years) 

< 60 .15 27% 44% 92% 

≥ 60  45% 54% 97% 

ECOG performance status 

1 .72 35% 51% 95% 

2  — 19% 87% 

Disease presentation 

De novo .94 30% 40% 100% 

Other categories  36% 52% 90% 

Luminal co-expression 

Present .14 40% 50% 98% 

Absent  23% 46% 89% 
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Menopausal status (years) 

<50 .31 37% 37% 86% 

≥50  32% 51% 97% 

Central nervous system metastases 

Present .0057 16% 24% 84% 

Absent  39% 56% 98% 

Response to second-line (2L) therapy 

Complete response .22 100% 100% 100% 

Partial response  76% 76% 100% 

Stable disease  37% 47% 90% 

Progressive disease  28% 42% 100% 

 

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

 

 
Figure 6. Estimated OS curves by CNS metastasis in long-term responders. 

 

Of patients who progressed through 2L treatment, 43% received additional lines of therapy; CT (with gemcitabine 

most frequently selected) was administered in 22% of cases, and palliative radiotherapy in 9%. 

 

Safety 

Table 3 catalogs the treatment-emergent AEs attributed to 2L therapy, which were encountered by 46% of the 

cohort. The overwhelming majority of these events were of mild intensity, with grade 3 toxicity representing 
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merely 4% of the total and no occurrences of grade 4 AEs whatsoever. The most prominent AE was hand-foot 

syndrome, affecting 51% of patients, followed by rash (11%) and diarrhea (9%). Permanent discontinuation of 2L 

therapy as a consequence of AEs took place in 22% of cases. Crucially, no treatment-related deaths were recorded. 

 

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

capecitabine. 

Category Event 
Grade 

4 n (%) 

Grade 3 

n (%) 

Grade 2 

n (%) 

Grade 1 

n (%) 

Overall incidence — 0 (0) 2 (4.3) 12 (25.5) 33 (70.2) 

General and administration site conditions Astheniaᵃ 0 (0) 0 (0) 1 (2.1) 0 (0) 

Hematologic disorders 
Anemia 0 (0) 0 (0) 0 (0) 3 (6.4) 

Neutropenia 0 (0) 0 (0) 1 (2.1) 0 (0) 

Gastrointestinal disorders 

Diarrhea 0 (0) 0 (0) 3 (6.4) 1 (2.1) 

Transaminitisᵇ 0 (0) 0 (0) 2 (4.3) 0 (0) 

Vomiting (Emesis) 0 (0) 1 (2.1) 1 (2.1) 1 (2.1) 

Nausea 0 (0) 0 (0) 0 (0) 1 (2.1) 

Abdominal pain 0 (0) 0 (0) 1 (2.1) 1 (2.1) 

Hyperbilirubinemia 0 (0) 1 (2.1) 2 (4.3) 1 (2.1) 

Skin and subcutaneous tissue disorders 
Hand–foot syndrome 0 (0) 3 (6.4) 12 (25.2) 9 (18.9) 

Rashᶜ 0 (0) 1 (2.1) 3 (6.4) 2 (4.3) 

Infections Infection 0 (0) 0 (0) 1 (2.1) 0 (0) 

Musculoskeletal and neurologic disorders Peripheral neuropathy 0 (0) 0 (0) 0 (0) 1 (2.1) 

Thoracic and mediastinal disorders Dyspnea 0 (0) 0 (0) 0 (0) 1 (2.1) 

Severity of adverse events was graded according to Common Terminology Criteria for Adverse Events (CTCAE), version 4.0. 
a Includes asthenia, decreased activity, fatigue, and malaise. 
b Includes AST and/or ALT elevated. 
c Includes dermatitis, dermatitis acneiform, erythematous rash, macular rash, papular rash, pruritic rash, erythema, and erythema multiform. 

 

Blood biomarkers 

When PFS and OS were examined in relation to the array of inflammatory blood biomarkers—namely NLR, PLR, 

and PNI—no statistically significant divergences were observed, regardless of whether patients were undergoing 

1L or 2L therapy. 

 

A sequential therapeutic strategy is the preferred approach for those diagnosed with HER2-positive ABC, 

particularly for individuals with a favorable performance status (ECOG 0-1) and minimal or no CNS burden. It 

bears mentioning that even the CLEOPATRA investigation specifically barred entry to patients presenting with 

active CNS metastases [20]. In comparison with those landmark studies, the present research recruited a larger 

contingent of subjects with de novo advanced illness, an ECOG score of 2, and CNS disease. The rate of de novo 

cases we observed (33%) is roughly in line with those reported by the CLEOPATRA study (38%) and various 

LATAM registries (30%–50%). Prior analyses centered on Peruvian women with HR (+)/HER2-negative ABC 

brought to light a propensity toward an “aggressive disease” phenotype in this demographic, characterized by 

rapid clinical deterioration and a heavy tumor load, a constellation of features that contributes to the heightened 

rate of de novo presentation [21]. An investigation rooted in real-world practice found a median OS of 40 months 

among treatment-naïve HER2-positive ABC patients receiving 1L pertuzumab + trastuzumab + CT (taxanes) and 

selected for visceral metastases alone, further attesting to the aggressive disease trajectory observed in specific 

subgroups [22]. 

Findings from the study at hand point to a 34-month OS gain achieved via the use of sequential treatment, a figure 

that aligns with the range of median OS values—spanning from 25.1 to 38.1 months—reported in the preceding 

era of 1L trastuzumab + CT trials, which employed an approach analogous to our sequence [23-25]. In a separate 

real-world series, the 2L median OS with T-DM1 was 41 months, though it is worth noting that this evidence did 

not arise from a LATAM population [26]. 
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Participants whose disease did not involve the CNS had longer OS (38 vs 24 months; P = 0.0057). Such data 

reinforce the dire prognostic implications of CNS metastases, which continue to compromise survival in HER2-

positive ABC—an effect evident even with lapatinib, an agent long distinguished for its purported ability to cross 

the blood-brain barrier. The therapeutic impact of this mechanistic property is both amplified and corroborated by 

the advent of next-generation tyrosine kinase inhibitors, namely tucatinib [27] and T-DXd [28], both of which are 

recognized to have CNS activity. The contemporary therapeutic armamentarium for HER2-positive ABC patients 

who develop BMs now comprises more effective choices. These include the subgroup of individuals with 

untreated or active brain lesions, a population that prior randomized studies have systematically excluded from 

participation. 

For 1L PFS in our cohort, the median was 11 months, a longer interval in postmenopausal patients. Turning to the 

2L phase, a median PFS of 8 months was secured—closely mirroring the pivotal trial’s result (8.4 months) [18]—

and a notable divergence in 2L PFS emerged in relation to ECOG status. This finding underscores the importance 

of maintaining adequate functional status after progressing to 1L. An analysis of European patients in a real-world 

setting, who were treated with 1L pertuzumab + trastuzumab + CT followed by 2L T-DM1, described a median 

OS of 42 months; their 1L and 2L PFS times were 13.4 and 6.6 months, respectively, values that are broadly 

congruent with the sequential approach evaluated in the present study [29]. 

When the focus was narrowed to long-term responders, the median OS exceeded that of the overall population. 

The advantage was amplified further among those without CNS metastases, whose OS reached 51 months 

compared with 24 months (P = .0034). Isolated reports of protracted responses to trastuzumab + CT in HER2-

positive ABC exist, yet the precise prevalence of such durable regressions remains unclear [30-32]. According to 

the end-of-study analysis of the CLEOPATRA trial, approximately one-third of patients with HER2 (+) ABC 

survive to 8 years of follow-up [33]. An exploratory analysis, meanwhile, probed the significance of an early 

radiologic response—gauged at the initial tumor assessment 9 weeks into treatment—revealing that individuals 

who attained either a CR (12.7%), a PR (67.1%), or SD (20.2%) differed in outcome; specifically, subjects 

achieving CR combined with an early radiologic response surpassed those with PR or SD in terms of both PFS (P 

< .001) and OS (P = .002) [34]. Deeper investigation remains necessary to isolate additional factors that may 

either enable or clarify instances of long-term response. 

Regarding the safety of patients receiving our 2L regimen, the toxicity profile was both consistent with and no 

less manageable than that observed with lapatinib + capecitabine in clinical trials. Most AEs fell into the mild 

category, with grade 3 hand-foot syndrome emerging in just 6.4% of cases—mirroring the pivotal trial’s rate of 

7%. The complete absence of grade 4 AEs or any treatment-attributable fatalities in the current report further 

supports the acceptable safety record of this combination. Although earlier data have identified diarrhea as the 

most prominent grade 3 AE (at a rate of 12%), no such events were documented in this cohort. 

A recently updated consensus has underscored the imperative of sequencing treatments for ABC and has put forth 

subtype-specific recommendations [35]. In the domain of HER2-positive disease, multiple therapeutic avenues 

beyond the 3L line—or even later—were formerly judged to be suboptimal before the introduction of novel anti-

HER2 therapies like T-DXd and tucatinib [36]. As potent new treatments are introduced and evidence-based CPGs 

are revised, the landscape of treatment sequencing continues to evolve [37]. 

Lapatinib combined with capecitabine is currently considered a 4L or later option for managing HER2-positive 

ABC. Notwithstanding this positioning, resource-stratified guidelines [38] and local consensus statements [39] 

continue to validate its application in environments characterized by resource limitations, thereby supporting the 

2L strategy we employed. Such recommendations stem from the imperative to craft feasible sequential therapy 

pathways, given that most LATAM nations still lack access to new oncological agents for HER2-positive ABC. 

Public health systems in LMICs, underpinned by ethical obligations, must ensure the provision of effective cancer 

drugs at affordable prices by implementing sound health policies. Peru, for its part, has directed notable efforts 

toward expanding access to anti-HER2 agents for individuals confronting HER2-positive ABC. The Ministry of 

Health (MINSA) initially endorsed trastuzumab + CT as a 1L intervention for metastatic disease in 2019. 

Thereafter, our own institution (INEN) greenlit the use of lapatinib + capecitabine as a 2L option in 2020 for 

HER2-positive ABC patients who demonstrated progression on trastuzumab-containing therapy. Building on this 

progress, in March 2023, pertuzumab + trastuzumab + docetaxel was approved as a 1L regimen for HER2-positive 

ABC by the National Network for the Evaluation of Health Technologies (“Red Nacional de Tecnologias 

Sanitarias,” RENETSA) for national deployment across Peru [40]. In a complementary move, INEN has endorsed 
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a local technical document (CPG) on the multidisciplinary management of ABC, intended to serve as a nationwide 

reference and be implemented within MINSA-affiliated oncological institutions [41]. 

Turning to biomarkers, the present trial failed to identify any prognostic factors. Across a wide range of tumor 

types, both NLR and PLR have emerged as prognostic biomarkers. Yet, when scrutinized for their predictive 

capacity, the data prove inconsistent, with the notable exception of the HER2-positive subtype. One phase II study, 

which recruited HER2-positive ABC patients assigned to pertuzumab plus trastuzumab with either eribulin (n = 

30) or nab-paclitaxel (n = 21), analyzed ALC, NLR, and PLR. Thresholds were predefined as follows: ALC at 

1000 or 1500 cells/μL, NLR at 2, and PLR at 250. When gauged against those whose ALC fell between 1000 and 

⩽ 1500/μL or dipped below 1000/μL, subjects whose ALC reached ⩾ 1500/μL derived a significant PFS 

advantage (P = .0106). An elevated ALC at baseline (⩾ 1500/μL) bore a strong independent association with 

prolonged PFS (HR: 0.37, 95% CI: 0.17-0.79; P = .0108); meanwhile, no comparable PFS improvement was 

linked to either NLR or PLR. The PFS enhancement associated with ALC ⩾ 1500/μL was held regardless of 

whether visceral metastases were present or which CT backbone was used. Within this modestly sized cohort of 

HER2-positive ABC patients receiving pertuzumab + trastuzumab + CT, pretreatment ALC was predictive of PFS 

[42]. 

An additional investigation examined the relationship between baseline NLR or PLR and PFS across two ABC 

subgroups (HR-positive/HER2-negative and triple-negative). Among the triple-negative subset treated with 

platinum-based CT (n = 57), both high NLR and high PLR correlated with substantially shorter PFS in univariate 

as well as multivariate models. No such association, however, materialized within the HR (+)/HER2 (−) arm (n = 

148). It therefore appears that the predictive value of NLR and PLR is limited to patients with triple-negative ABC 

[43]. 

One further study focused on NLR assessment in HER2-positive ABC patients receiving T-DM1 therapy (n = 

53). The neutrophil-to-lymphocyte ratio was derived from peripheral blood samples obtained before treatment 

initiation and after the first cycle of therapy, with a cutoff of 2.56. When compared against those classified as 

NLR-high (n = 27), patients who fell into the NLR-low category at baseline (n = 26) experienced a markedly 

superior PFS (HR: 0.22; 95% CI: 0.11-0.49, P = .0001). An extended OS was significantly correlated with NLR-

low status (HR: 0.38, 95% CI: 0.17-0.91, P = .0296). Subgroup analysis within this trial showed that the PFS 

advantage for NLR-low individuals persisted across strata defined by the number of prior CT lines, earlier 

trastuzumab exposure, visceral metastatic burden, HR status, and HER2 immunohistochemical score. The mode 

of action underlying T-DM1 efficacy involves stimulating the immune system. For those carrying a HER2-

positive ABC diagnosis, a low baseline NLR reading would appear to create a milieu more conducive to deriving 

benefit from T-DM1 [44]. 

The work presented here is not without its limitations. It first draws on retrospective data extraction from clinical 

records. A second concern is the small sample size, which may have influenced the findings. In addition, the data 

constitute a real-world evidence report; it is worth noting that real-world datasets not infrequently yield results 

that differ from those of pivotal trials, which are rooted in carefully curated, highly selective patient populations. 

Conclusion 

The practice of sequencing therapies—specifically, delivering 1L trastuzumab + CT and subsequently 

transitioning to 2L lapatinib + capecitabine—was demonstrated to prolong OS among Peruvian women diagnosed 

with HER2-positive ABC, while maintaining a side-effect burden within acceptable limits. The greatest 

magnitude of benefit accrued to postmenopausal patients who possessed an ECOG score of 1 and whose disease 

had not invaded the CNS. In addition, a distinct fraction of long-term responders was identified. Within that group, 

the absence of CNS metastases was associated with an OS substantially longer than that observed in individuals 

with CNS compromise. No biomarker measured in peripheral blood was identified as carrying prognostic weight 

in this analysis. The outcomes achieved with the 2L regimen position this sequential strategy as an effective 

therapeutic recourse within a middle-income context marked by resource scarcity—a conclusion supported by 

both local consensus guidance and institutional CPGs. 
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