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Abstract 
Background: Barrett’s esophagus is a significant complication of chronic gastroesophageal reflux disease (GERD), 

characterized by the replacement of normal esophageal squamous epithelium with metaplastic columnar epithelium. This 

metaplasia is associated with an increased risk for the development of esophageal adenocarcinoma, a malignancy with a rising 

incidence and poor prognosis when diagnosed at advanced stages. Among the molecular alterations implicated in the 

progression from GERD to Barrett’s esophagus and eventually to adenocarcinoma, Human Epidermal Growth Factor Receptor 

2 (HER2) signaling has emerged as an area of particular interest. HER2 is a transmembrane tyrosine kinase receptor known 

for its role in several epithelial cancers, most notably breast and gastric cancers, but its contribution to esophageal disease is 

increasingly being recognized. The present review aims to provide a comprehensive synthesis of current knowledge regarding 

the interplay between HER2 signaling and the pathogenesis of Barrett’s esophagus in patients with GERD. We explore the 

molecular mechanisms underlying Barrett’s transformation, emphasizing how chronic acid and bile reflux may contribute to 

cellular changes that promote HER2 overexpression and activation. Furthermore, we review evidence linking HER2 status to 

the risk of dysplasia and progression to adenocarcinoma, assessing both experimental and clinical studies. Special attention is 

given to the diagnostic implications of HER2 expression and the potential role of HER2-targeted therapies, drawing parallels 

with other gastrointestinal malignancies where such strategies have proven effective. Despite advances in the understanding 

of Barrett’s esophagus and HER2 biology, several questions remain unresolved, including the prognostic significance of HER2 

status in this setting and optimal strategies for early identification and intervention. This review highlights the current research 

gaps and proposes directions for future studies that may improve patient outcomes. By integrating the latest findings from 

molecular biology, clinical epidemiology, and translational therapeutics, we aim to elucidate the clinical relevance of HER2 

signaling in Barrett’s esophagus and suggest how this pathway may be exploited for risk stratification and novel therapeutic 

interventions in patients with GERD. 
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Introduction 

Barrett’s esophagus represents a critical premalignant condition that arises as a complication of chronic 

gastroesophageal reflux disease (GERD). It is defined histologically by the replacement of the normal 

squamous epithelium of the distal esophagus with specialized intestinal-type columnar epithelium. This 

transformation, termed intestinal metaplasia, marks a significant deviation from normal esophageal 

homeostasis and is associated with an elevated risk of progression to esophageal adenocarcinoma, a 

cancer with a notably poor prognosis when diagnosed at advanced stages [1]. 

The pathogenesis of Barrett’s esophagus is multifactorial and incompletely understood, involving 

chronic mucosal injury due to gastric refluxate, genetic predisposition, and a complex interplay of 

molecular pathways that drive epithelial remodeling. Among these, the role of growth factor receptors, 

particularly the Human Epidermal Growth Factor Receptor 2 (HER2), has garnered increasing attention. 

HER2, a member of the ErbB family of receptor tyrosine kinases, is implicated in the regulation of cell 

proliferation, differentiation, and survival across several tissues, and its aberrant activation is a well-

established driver of malignancy in breast and gastric cancers [2]. 

Despite the recognition of HER2 as a therapeutic target in certain cancers, its significance in the context 

of Barrett’s esophagus and GERD remains less clearly defined. Emerging studies suggest that HER2 

overexpression or gene amplification may occur in a subset of Barrett’s and esophageal adenocarcinoma 

cases, potentially contributing to disease progression and resistance to conventional therapies. This 

raises important clinical questions regarding the utility of HER2 as a biomarker for risk stratification, 

early detection, and as a candidate for targeted treatment in patients at risk for neoplastic transformation 

[3]. 

The aim of this review is to critically examine the existing literature on the intersection of HER2 

signaling and Barrett’s esophagus within the GERD population. By analyzing the available molecular, 

clinical, and therapeutic data, we seek to clarify the current understanding of HER2’s role in Barrett’s 

pathogenesis, highlight gaps in knowledge, and propose areas for future research. Notably, while 

significant strides have been made in elucidating the molecular underpinnings of Barrett’s esophagus, 

the specific mechanisms by which HER2 contributes to disease initiation, progression, and treatment 

outcomes require further investigation [4]. 

Addressing these gaps is crucial, given the rising incidence of esophageal adenocarcinoma worldwide 

and the limited effectiveness of current surveillance and treatment modalities. Integrating advances in 

molecular diagnostics and targeted therapy has the potential to transform the management of patients 

with GERD at risk for Barrett’s esophagus and its malignant sequelae. Through this review, we hope to 

provide clinicians and researchers with an updated synthesis of the evidence, guiding both current 

practice and future investigation in this evolving field. 

Overview of Gastroesophageal Reflux Disease (GERD) 

Gastroesophageal reflux disease (GERD) is a common and chronic disorder characterized by the 

retrograde flow of gastric contents into the esophagus, resulting in troublesome symptoms and potential 

complications. Typical symptoms include heartburn, regurgitation, and dysphagia, while extra-

esophageal manifestations such as chronic cough, laryngitis, and asthma-like symptoms are also 

recognized in some patients. The prevalence of GERD varies globally but has been estimated at up to 

20% in Western populations, highlighting its considerable public health burden [5]. 

The pathophysiology of GERD is multifaceted and involves both transient lower esophageal sphincter 

relaxations and anatomical disruption, such as hiatal hernia. Other contributing factors include impaired 

esophageal motility, delayed gastric emptying, and reduced mucosal defense mechanisms. Chronic 

exposure of the esophageal mucosa to acidic and bile refluxate results in epithelial injury, inflammation, 

and ultimately, complications such as erosive esophagitis, strictures, and Barrett’s esophagus [6]. 

Barrett’s esophagus is regarded as the most serious complication of long-standing GERD. It develops 

in response to chronic mucosal injury, which triggers a metaplastic transformation of the esophageal 

lining from squamous to columnar epithelium. While not all GERD patients progress to Barrett’s 
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esophagus, those with frequent, severe, or poorly controlled reflux symptoms, especially in the context 

of obesity or male gender, are at increased risk [7]. 

Risk factors for GERD and its complications are diverse, encompassing lifestyle and demographic 

elements. Obesity, particularly central adiposity, is strongly associated with GERD through increased 

intra-abdominal pressure and other metabolic effects. Additional risk factors include advancing age, 

smoking, alcohol consumption, dietary triggers, and certain medications. Understanding these risk 

factors is vital for the identification and management of patients at heightened risk for Barrett’s 

esophagus and esophageal adenocarcinoma [8]. 

The diagnosis of GERD is typically clinical, based on symptom assessment, but endoscopic evaluation 

is indicated in patients with alarm symptoms or suspected complications. Management strategies focus 

on symptom control, healing of esophagitis, and prevention of complications. Pharmacologic therapy, 

predominantly with proton pump inhibitors (PPIs), remains the mainstay of treatment, though lifestyle 

modifications and, in select cases, surgical interventions such as fundoplication are also considered [9]. 

Barrett’s Esophagus: Pathogenesis and Clinical Significance 

Barrett’s esophagus is defined by the replacement of the normal stratified squamous epithelium of the 

distal esophagus with specialized intestinal-type columnar epithelium, a process known as intestinal 

metaplasia. This transformation occurs as an adaptive response to chronic injury from gastroesophageal 

refluxate, especially when both acid and bile are present. The metaplastic mucosa is 

more resistant to acid exposure but is predisposed to further genetic and epigenetic alterations that 

increase the risk for neoplastic progression [10]. 

The pathogenesis of Barrett’s esophagus is complex and involves several steps, beginning with chronic 

inflammation of the esophageal mucosa. The persistent exposure to gastric and duodenal contents leads 

to cycles of injury and repair, ultimately resulting in the activation of signaling pathways that drive 

cellular reprogramming. Key factors in this process include oxidative stress, inflammatory cytokines, 

and aberrant activation of developmental signaling pathways such as Notch, Wnt, and Hedgehog. These 

molecular events create an environment conducive to the emergence of metaplastic and, eventually, 

dysplastic cell populations [11]. 

Clinically, Barrett’s esophagus is significant because it is the only known precursor lesion for 

esophageal adenocarcinoma. The risk of malignant transformation is estimated at approximately 0.1– 

0.5% per year in patients with non-dysplastic Barrett’s esophagus but increases substantially in those 

with high-grade dysplasia. The progression from Barrett’s to adenocarcinoma is generally thought to 

follow a metaplasia-dysplasia-carcinoma sequence, with accumulating genetic mutations and 

chromosomal instability marking each stage [12]. 

Early diagnosis and surveillance of Barrett’s esophagus are essential for reducing morbidity and 

mortality associated with esophageal adenocarcinoma. Current guidelines recommend periodic 

endoscopic surveillance with biopsy sampling to detect dysplasia or early cancer, as these can often be 

treated with endoscopic or ablative therapies. However, many patients remain asymptomatic until 

advanced disease develops, highlighting the need for improved risk stratification and early detection 

strategies [13]. 

The clinical management of Barrett’s esophagus is centered on controlling GERD symptoms, regular 

surveillance, and intervention for dysplasia or early cancer. Endoscopic eradication therapies, such as 

radiofrequency ablation and endoscopic mucosal resection, have become standard for patients with 

dysplastic Barrett’s esophagus, while esophagectomy is reserved for advanced or refractory cases. 

Despite these advances, recurrence and progression to cancer remain significant concerns, prompting 

ongoing research into the molecular drivers of Barrett’s esophagus, including the role of HER2 signaling 

[14]. 

Molecular Pathways in Barrett’s Esophagus Development 

The development of Barrett’s esophagus from chronic GERD involves a complex interplay of molecular 

pathways that mediate inflammation, epithelial injury, and tissue remodeling. Central to this process is 
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the activation of transcription factors and signaling cascades that reprogram the squamous epithelial 

cells toward an intestinal phenotype. Notably, pathways such as Nuclear Factor-kappa B (NF-κB), 

Wnt/β-catenin, and Hedgehog have been identified as key mediators in the initiation and progression of 

metaplasia [15]. 

Oxidative stress, generated by chronic exposure to gastric acid and bile salts, plays a crucial role in 

driving DNA damage and genetic instability within the esophageal mucosa. This, in turn, leads to 

mutations in tumor suppressor genes such as TP53 and CDKN2A, as well as the activation of oncogenes 

that facilitate cellular proliferation and survival. The role of pro-inflammatory cytokines, including 

interleukin-6 (IL-6) and tumor necrosis factor-alpha (TNF-α), further amplifies this environment, 

contributing to epithelial-mesenchymal transition and clonal expansion of metaplastic cells [16]. 

The Notch signaling pathway has emerged as a pivotal regulator of cell fate decisions in the esophagus. 

Downregulation of Notch signaling, as seen in Barrett’s esophagus, promotes the differentiation of 

columnar epithelial cells at the expense of squamous cells. This shift is accompanied by upregulation of 

genes associated with intestinal differentiation, such as CDX2, which are typically absent in the normal 

esophageal epithelium. Activation of the Hedgehog pathway also supports the maintenance of the 

metaplastic phenotype, further promoting cellular plasticity [17]. 

Epigenetic modifications, including DNA methylation and histone acetylation, contribute to the stable 

reprogramming of gene expression patterns observed in Barrett’s esophagus. These changes often 

precede the development of dysplasia and serve as early biomarkers of neoplastic risk. For example, 

hypermethylation of tumor suppressor gene promoters has been correlated with increased risk of 

progression to esophageal adenocarcinoma, highlighting the importance of these molecular events in 

disease evolution [18]. 

HER2 and other growth factor receptors are increasingly recognized as modulators of these molecular 

pathways. Activation of receptor tyrosine kinases can drive downstream signaling cascades such as 

PI3K/Akt and MAPK, which influence cell survival, proliferation, and resistance to apoptosis. 

Understanding how HER2 integrates with these established pathways offers new insights into the 

pathobiology of Barrett’s esophagus and may identify novel targets for therapeutic intervention [19]. 

HER2 Biology and Its Role in Gastrointestinal Tissue 

Human Epidermal Growth Factor Receptor 2 (HER2), also known as ErbB2, is a member of the ErbB 

family of receptor tyrosine kinases, which also includes EGFR (ErbB1), HER3 (ErbB3), and HER4 

(ErbB4). HER2 is distinguished by its lack of a known ligand, and it primarily functions through 

heterodimerization with other ErbB family members, thereby activating downstream signaling pathways 

critical for cell proliferation, differentiation, and survival. Aberrant HER2 signaling is a well- 

established driver in several epithelial malignancies, most notably breast and gastric cancers, where 

HER2 overexpression or gene amplification correlates with aggressive disease and poor prognosis [20]. 

In the normal gastrointestinal tract, HER2 expression is generally low or absent in most epithelial tissues. 

However, upregulation or amplification of HER2 has been observed in a subset of gastric and 

esophageal adenocarcinomas. Mechanistically, HER2 activation triggers downstream cascades such as 

the PI3K/AKT and MAPK pathways, leading to enhanced cell survival, growth, and resistance to 

apoptosis. These pathways also intersect with other molecular regulators of tissue homeostasis, 

suggesting that HER2 dysregulation can have far-reaching effects on gastrointestinal epithelial biology 

[21]. 

The clinical significance of HER2 in gastrointestinal cancers became more evident with the advent of 

targeted therapies. In advanced gastric and gastroesophageal junction adenocarcinomas, HER2 

overexpression or gene amplification serves as both a prognostic biomarker and a therapeutic target, 

with agents such as trastuzumab demonstrating survival benefits in selected patient populations. The 

therapeutic implications of HER2 status are currently under investigation in other upper gastrointestinal 

tract tumors, including esophageal adenocarcinoma and Barrett’s-related neoplasia [22]. 

HER2 expression in the context of Barrett’s esophagus is less well-characterized than in gastric cancer, 



Emad Abdelhamid et al. 
Interplay of HER2 Signaling and Barrett’s Esophagus in 

Patients with GERD: Pathogenesis and Clinical Perspectives 

 
 

Cuest.fisioter.2024.53(3):6110-6118                                                                                                      6114                  
     

but accumulating evidence suggests a potential role in disease progression. While normal squamous 

epithelium of the esophagus rarely expresses HER2, both metaplastic and dysplastic Barrett’s tissues 

have demonstrated increased HER2 protein and gene amplification in some studies. This raises questions 

regarding the timing and mechanisms of HER2 activation during the metaplasia-dysplasia- carcinoma 

sequence [23]. 

Understanding HER2 biology in gastrointestinal tissue extends beyond its function as an oncogene. 

HER2 signaling can influence the local microenvironment, modulate interactions with inflammatory 

cells, and impact the epithelial barrier function. These multifaceted roles highlight the importance of 

HER2 not only as a marker of malignancy but also as a regulator of esophageal tissue response to chronic 

injury, such as that seen in GERD and Barrett’s esophagus [24]. 

HER2 Expression in Barrett’s Esophagus: Evidence and Mechanisms 

Several studies have investigated the expression of HER2 in Barrett’s esophagus and its role in the 

progression to dysplasia and adenocarcinoma. Immunohistochemical analyses reveal that HER2 

overexpression is uncommon in non-dysplastic Barrett’s epithelium but becomes more frequent with 

increasing grades of dysplasia and in esophageal adenocarcinoma, suggesting a potential role in 

neoplastic transformation. The rates of HER2 positivity vary between studies, likely due to differences 

in methodologies and scoring criteria, but an overall trend toward higher HER2 expression in dysplastic 

and cancerous tissue is consistently observed [25]. 

Mechanistically, chronic inflammation and ongoing epithelial regeneration in Barrett’s esophagus may 

promote genomic instability, including HER2 gene amplification. Acid and bile salt exposure, 

characteristic of GERD, are implicated in generating oxidative stress and DNA damage, fostering a 

microenvironment that supports the emergence of HER2-positive clones. This genetic alteration results 

in HER2 protein overexpression on the cell membrane, enhancing the proliferative and anti-apoptotic 

capabilities of the affected cells [26]. 

HER2 activation in Barrett’s esophagus triggers downstream signaling pathways, notably PI3K/Akt and 

MAPK, that promote cellular proliferation, inhibit apoptosis, and increase resistance to genotoxic stress. 

These molecular effects provide a selective advantage for HER2-overexpressing cells, facilitating their 

clonal expansion during the metaplasia-dysplasia-carcinoma sequence. Moreover, HER2 signaling may 

interact with other molecular alterations common in Barrett’s progression, such as TP53 mutations and 

aberrant cell cycle regulation, amplifying the oncogenic potential of the metaplastic epithelium [27]. 

Evidence from molecular profiling studies further supports the role of HER2 in Barrett’s-related 

neoplasia. Comparative analyses of Barrett’s esophagus, dysplasia, and esophageal adenocarcinoma 

tissues reveal increasing rates of HER2 amplification and protein expression along this spectrum. 

Notably, HER2 positivity has been associated with higher proliferative indices, more advanced 

histologic grade, and increased risk for progression to invasive cancer. These findings have prompted 

investigation into HER2 as a biomarker for risk stratification and as a potential therapeutic target in 

Barrett’s esophagus [28]. 

Despite these advances, there remain challenges in standardizing HER2 testing and interpretation in 

Barrett’s esophagus. Unlike gastric or breast cancer, there are no universally accepted scoring systems 

for HER2 immunohistochemistry in esophageal tissue, complicating comparisons across studies and 

limiting clinical application. Continued research is needed to refine diagnostic criteria and establish the 

prognostic significance of HER2 expression at various stages of Barrett’s-related disease [29]. 

Association of HER2 with GERD and Progression to Barrett’s Esophagus 

The relationship between chronic gastroesophageal reflux disease (GERD) and the activation of HER2 

signaling in esophageal tissue is a subject of ongoing investigation. Chronic GERD leads to repeated 

injury and repair cycles within the distal esophagus, creating an environment conducive to genetic and 

epigenetic alterations, including HER2 gene amplification. Studies have shown that patients with long- 

standing, severe GERD are at increased risk for Barrett’s esophagus, and among these, a subset 

demonstrates upregulation of HER2 as metaplasia progresses toward dysplasia and carcinoma [30]. 
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Experimental models have provided further insight into how reflux-induced injury may trigger HER2 

activation. Exposure of esophageal epithelial cells to acid and bile salts in vitro results in upregulation 

of growth factor receptors, including HER2, as part of a cellular stress response. This upregulation is 

associated with enhanced activation of downstream proliferative pathways and increased cellular 

survival, suggesting that HER2 signaling may act as a compensatory mechanism in response to chronic 

epithelial damage in GERD [31]. 

Clinical studies evaluating HER2 expression in patients with GERD and Barrett’s esophagus suggest a 

temporal association, with HER2 amplification being rare in early, non-dysplastic metaplasia but more 

common as the disease advances. This supports the hypothesis that HER2 activation may represent a 

late event in the GERD-Barrett’s-esophageal adenocarcinoma sequence, possibly contributing to the 

transition from benign metaplasia to neoplasia. However, the precise timing and triggers for HER2 

upregulation in this context remain incompletely understood [32]. 

Epidemiological data indicate that traditional risk factors for GERD, such as obesity, male sex, and 

advancing age, may also influence HER2 expression in esophageal tissue. For example, increased intra-

abdominal pressure and metabolic dysregulation associated with obesity have been linked to both higher 

GERD severity and increased molecular alterations within Barrett’s mucosa, including HER2 

amplification. This interplay underscores the multifactorial nature of Barrett’s pathogenesis and the need 

for integrated clinical and molecular risk assessment [33]. 

Despite these associations, not all patients with GERD or Barrett’s esophagus develop HER2-positive 

lesions, indicating the involvement of additional genetic, environmental, and host factors. Further 

research is required to delineate the subset of GERD patients most at risk for HER2-driven disease 

progression and to determine whether HER2 status can be reliably used for early risk stratification or as 

a trigger for targeted surveillance strategies [34]. 

Clinical Implications of HER2 Status in Barrett’s Esophagus 

The clinical implications of HER2 status in Barrett’s esophagus are increasingly recognized, particularly 

with respect to risk stratification, prognosis, and therapeutic decision-making. HER2 overexpression or 

gene amplification, while not universal in Barrett’s or esophageal adenocarcinoma, identifies a subset 

of patients with potentially more aggressive disease biology. Several studies have suggested that HER2 

positivity in Barrett’s-related neoplasia is associated with higher rates of dysplasia, increased tumor 

proliferation, and a greater likelihood of progression to invasive adenocarcinoma [35]. 

From a prognostic standpoint, HER2 status has shown promise as a biomarker for identifying patients 

at higher risk of malignant transformation. Patients with Barrett’s esophagus who demonstrate HER2 

overexpression, particularly in the context of high-grade dysplasia, may benefit from closer endoscopic 

surveillance or early therapeutic intervention. However, the prognostic value of HER2 in non- dysplastic 

Barrett’s is less clear, and additional studies are needed to validate its use across the entire disease 

spectrum [36]. 

The emergence of HER2-targeted therapies in oncology has fueled interest in their potential application 

in Barrett’s esophagus and esophageal adenocarcinoma. In advanced gastroesophageal 

adenocarcinomas, trastuzumab and other HER2 inhibitors have improved outcomes in patients with 

HER2-positive tumors. Extrapolating from these results, there is ongoing investigation into the utility 

of anti-HER2 therapies for patients with Barrett’s esophagus and early-stage neoplasia, though robust 

clinical trial data in this population are limited at present [37]. 

HER2 testing in Barrett’s esophagus may also influence clinical management decisions, particularly 

regarding the choice and timing of endoscopic therapies. For example, the identification of HER2- 

positive dysplastic lesions could prompt more aggressive eradication strategies or inclusion in clinical 

trials for novel targeted agents. Additionally, HER2 status may help differentiate between true neoplastic 

progression and reactive or regenerative changes in the metaplastic epithelium, thereby improving 

diagnostic accuracy [38]. 

Despite the potential benefits, routine HER2 testing in all patients with Barrett’s esophagus is not 
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currently recommended. The lack of standardized testing protocols and variable prevalence of HER2 

positivity limit its widespread adoption in clinical practice. As molecular diagnostics continue to 

advance and more data become available, it is anticipated that HER2 assessment will become an integral 

component of personalized management for selected patients with Barrett’s-related neoplasia [39]. 

Therapeutic and Diagnostic Perspectives: Targeting HER2 

The recognition of HER2 as a clinically actionable target in gastrointestinal malignancies has prompted 

efforts to explore its therapeutic potential in Barrett’s esophagus and related neoplasia. In advanced 

gastric and gastroesophageal adenocarcinoma, the addition of trastuzumab, a monoclonal antibody 

against HER2, to standard chemotherapy has improved overall survival in HER2-positive patients. This 

success has catalyzed interest in translating HER2-targeted approaches to earlier stages of disease, 

including high-grade dysplasia and early adenocarcinoma arising from Barrett’s esophagus [40]. 

Diagnostic assessment of HER2 status in Barrett’s esophagus typically employs immunohistochemistry 

(IHC) to detect protein overexpression, often supplemented by in situ hybridization (ISH) techniques 

such as fluorescence in situ hybridization (FISH) to confirm gene amplification. The interpretation of 

HER2 results, however, is complicated by the absence of standardized scoring criteria for esophageal 

tissue and the patchy nature of HER2 expression in Barrett’s-associated lesions. These challenges 

underscore the need for harmonized diagnostic protocols tailored to Barrett’s and esophageal neoplasia 

[41]. 

While HER2-targeted therapies have revolutionized the management of advanced upper gastrointestinal 

cancers, their role in Barrett’s esophagus and early neoplasia remains under investigation. Preclinical 

studies suggest that inhibition of HER2 signaling can reduce cellular proliferation and induce apoptosis 

in Barrett’s-derived cell lines, supporting the rationale for clinical trials of HER2 inhibitors in patients 

with dysplastic Barrett’s or early adenocarcinoma. Several early- phase clinical studies are exploring the 

safety and efficacy of anti-HER2 agents in this context, though results to date are preliminary [42]. 

The integration of HER2 assessment into surveillance programs for Barrett’s esophagus could also 

enhance risk stratification and guide individualized management. Identifying patients with HER2- 

positive lesions may allow for the selection of those most likely to benefit from intensified surveillance, 

early intervention, or participation in targeted therapy trials. Moreover, the development of non- invasive 

or minimally invasive biomarkers for HER2 status, such as circulating tumor DNA or novel imaging 

modalities, holds promise for the future of precision medicine in this field [43]. 

Despite these advances, several barriers to the widespread adoption of HER2-targeted strategies in 

Barrett’s esophagus remain. These include the relatively low prevalence of HER2 positivity in early 

lesions, the lack of established protocols for HER2 testing, and limited data on long-term outcomes with 

targeted therapies in this population. Continued research is required to clarify the optimal use of HER2 

as both a diagnostic and therapeutic tool in Barrett’s-associated neoplasia and to ensure that advances 

in molecular oncology are translated into tangible benefits for patients with GERD-related disease [44]. 

Barrett’s esophagus is a significant and increasingly recognized complication of chronic GERD, serving 

as the primary precursor lesion for esophageal adenocarcinoma. Understanding the molecular 

underpinnings of Barrett’s esophagus has advanced considerably in recent years, with HER2 signaling 

emerging as a key player in the progression from metaplasia to dysplasia and carcinoma. Evidence 

suggests that HER2 overexpression and gene amplification, although not universal, may define a distinct 

subset of patients with more aggressive disease and a heightened risk of neoplastic transformation. 

Clinical and experimental studies have demonstrated that HER2 activation is linked to enhanced cellular 

proliferation, resistance to apoptosis, and clonal expansion within Barrett’s mucosa, particularly as 

lesions progress toward dysplasia and adenocarcinoma. These findings have important implications for 

risk stratification, surveillance, and the development of targeted therapies. However, challenges remain 

regarding the standardization of HER2 testing, the identification of patients most likely to benefit from 

HER2-targeted strategies, and the integration of molecular biomarkers into routine clinical practice. 

Moving forward, there is a critical need for further research to clarify the prognostic and therapeutic 
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value of HER2 in Barrett’s esophagus, establish standardized protocols for assessment, and explore 

novel approaches for early detection and intervention. Multidisciplinary collaboration among 

gastroenterologists, pathologists, and oncologists will be essential to translate these advances into 

improved outcomes for patients with GERD-related Barrett’s esophagus and its malignant sequelae 
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