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Abstract: Gastric cancer (GC) ranks among the top five most diagnosed cancers globally, with particularly
high incidence and mortality rates observed in Asian regions. Despite certain advancements achieved through
early screening and treatment strategies in many countries, GC continues to pose a significant public health
challenge. Approximately 20% of patients infected with Helicobacter pylori develop precancerous lesions,
among which metaplasia is the most critical. Except for intestinal metaplasia (IM), which is characterized by
goblet cells appearing in the stomach glands, one type of mucous cell metaplasia, spasmolytic polypeptide-
expressing metaplasia (SPEM), has attracted much attention. SPEM represents a specific epithelial cell
alteration within the gastric mucosa, characterized by the expressing trefoil factor 2 (TFF2) in basal glands,
resembling the basal metaplasia of deep antral gland cells. It primarily arises from the transdifferentiation
of mature chief cells, mucous neck cells (MNCs), or isthmus stem cells. SPEM is commonly regarded as a
precursor lesion in the development of gastric inflammation and subsequent carcinogenesis. The formation
of SPEM is intricately associated with chronic gastric inflammation, Helicobacter pylori infection, and
various other environmental and genetic factors. Recently, with the profound exploration of the biological
and molecular mechanisms underlying SPEM, a deeper understanding of its role in GC initiation and
progression has emerged. This review summarizes the role, molecular mechanisms, and clinical significance
of SPEM in the onset and progression of GC.
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Introduction

Despite advancements in early screening and treatment
strategies, gastric cancer (GC) remains the fifth
most common cancer and the third leading cause of
cancer-related deaths worldwide (1). Both the genetic
susceptibility and environmental influences play crucial
roles in the progression of precancerous lesions and
the eventual development of gastric adenocarcinoma
(2,3). Environmental factors, including Helicobacter pylori
infection, dietary habits, and lifestyle choices could
significantly increase the risk of developing precancerous
lesions and subsequent malignancy (4). Previous attention
has predominantly focused on intestinal metaplasia (IM),
characterized by the presence of goblet cells and the
secretion of mucin-producing cells, which was considered
as a well-established precursor to GC (5,6). However,
increasing evidence has shed light on an underrecognized
progress, spasmolytic polypeptide-expressing metaplasia
(SPEM), which represents a regenerative alteration within
the gastric mucosa, harboring the potential to precede IM
and the development of gastric adenocarcinoma (7). The
emergence of SPEM has been extensively documented as a
metaplastic response to chronic gastric injury, characterized
by the replacement of native gastric epithelial cells with
mucous-secreting cells reminiscent of pyloric or intestinal
phenotypes. Previous investigations have delineated the
induction of a lineage expressing trefoil factor 2 (TFF2),
spasmolytic peptide (SP) and other mucus cell proteins,
correlating with gastric acid atrophy in both rodent models
and the human gastric fundus glands (8). Moreover, studies
involving Helicobacter pylori-infected Mongolian gerbils
lend support to the early onset of SPEM under chronic
infection conditions, subsequently progressing to secondary
metaplastic transformation into IM (9). Together, this
review supports the concept that SPEM lineages could serve
as direct precursor of dysplasia and eventual GC. Herein,
this review aims to provide a comprehensive overview of
SPEM, focusing on its phenotype, underlying mechanisms,
association with GC, diagnostic approaches, and future
research directions.

Histopathological features of SPEM

SPEM represents a critical histopathological alteration
observed within the gastric mucosa, holding significant
implications for understanding gastric pathophysiology,
particularly in the context of chronic gastritis, GC, and
other related disorders. In response to continuous insults, its
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epithelial cells undergo migration and proliferation to repair
damages. At the histological level, SPEM is characterized
by the replacement of normal gastric epithelial cells,
predominantly parietal (ATP4A, ATP4B, H'-K" ATPase)
and chief cells, with cells that express specific markers
such as TFF2, GSII and MUC6 (10). These metaplastic
cells often exhibit a distinct mucus-secreting phenotype,
resembling intestinal goblet cells MUCSAC, MUCG,
MUC?2), thereby altering the protective and digestive
functions of the gastric mucosa (10,11). Architecturally,
the transition from native gastric epithelium to SPEM
is associated with glandular disarray, reduced glandular
complexity, and the emergence of aberrant foveolar
hyperplasia, indicative of tissue remodeling and
regeneration.

The molecular mechanisms driving SPEM formation
are multifaceted, encompassing a spectrum of signaling
pathways and transcriptional regulators. Notably,
inflammatory cytokines, including interleukin-1p (IL-1B)
and tumor necrosis factor-a (TNF-0), play pivotal roles in
initiating and perpetuating the metaplastic transformation
(12,13). These cytokines activate downstream signaling
cascades, such as the NF-kB pathway, leading to the
upregulation of metaplasia-associated genes like Spdef and
Mistl (14). Concurrently, alterations in Wnt/p-catenin
signaling, epidermal growth factor (EGF) receptor signaling,
and Notch signaling pathways contribute synergistically
to the reprogramming of gastric epithelial cells towards
a SPEM phenotype (15). Epigenetic modifications,
including DNA methylation and histone modifications,
further modulate gene expression patterns, orchestrating
the intricate molecular landscape of SPEM development.
In addition, in the context of acute injury healing, SPEM
primarily manifests as transient regeneration and repair of
the mucosal epithelial cells. This condition is reversible and
benign, typically accompanied by the expression of growth
factors and repair proteins associated with acute healing,
such as hepatocyte growth factor (HGF) and fibroblast
growth factor (FGF). In contrast, SPEM associated with
progression to GC exhibits persistent pathological changes
and a higher malignant potential, often accompanied by
abnormal expression of precancerous markers, such as
increased levels of proliferative markers like CD44, MUCI,
MUCSAC, and Ki67.

Murine studies of SPEM

Among the various animal models employed to
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Table 1 Characteristics of four common SPEM mice
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Mouse model

Features
Helicobacter pylori infection

DMP-777 treatment

L635 treatment Tamoxifen treatment

Administration i.g. i.g. i.g. i.g. ori.p.
Time Months 14 days 3 days 3 days
Drug dose - 350 mg/kg 350 mg/kg 250 mg/kg
SPEM Yes Yes Yes Yes

IM No No No No
Inflammatory infiltrate Yes No M2 macrophage Scant
Invasive glands Yes No No No
Reversibility No Yes Yes Yes
Intestinalized SPEM Yes No Yes No

SPEM, spasmolytic polypeptide-expressing metaplasia; i.g., oral gavage; i.p., intraperitoneal injection; IM, intestinal metaplasia.

investigate SPEM, rodent models, particularly murine
models, predominate due to their genetic tractability,
cost-effectiveness, and physiological similarities to
humans. Chemically induced models, including the
non-inflammatory DMP-777 model, the L635 model
under inflammatory conditions, the high-dose estrogen
receptor modulator tamoxifen model, and the Helicobacter
pylori chronic infection model, which have been
employed to induce acute gastric injury and subsequent
SPEM formation, offering insights into the reparative
and regenerative processes underlying metaplastic
transformation (7izble 1). Among these, the DMP-777 and
L635 models involve oral administration and can be costly
and challenging to obtain. The high-dose tamoxifen model,
administered intraperitoneally, exhibits the capability for
spontaneous recovery after a brief cessation period. In
contrast, the Helicobacter pylori infection model can trigger
SPEM and extensive parietal cell loss after 6 months of
sustained infection, eventually progressing to dysplasia
or tumorigenesis after 10 months of ongoing infection.
SPEM represents a precursor lineage of dysplasia in the
animal model of GC caused by chronic Helicobacter pylori
infection (16). Helicobacter pylori expands its niche from the
antrum to the gastric corpus by promoting and exploiting
epidermic changes that may lead to tumorigenesis (17).
All the four models lead to the depletion of gastric fundic
chief cells, replaced by TFF2 immunoreactive mucous cell
lineage, displaying cellular morphology akin to the deep
cells of Brunner’ glands or pyloric glands.

Additionally, genetically engineered mouse models
(GEMMs), such as the Mistl-null mouse and the Dmp1-
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Cre; Rb1 flox/flox mouse, have been instrumental in
elucidating the molecular pathways governing SPEM
development (18). Several other animal models have
reported the presence of SPEM lineages, including insulin-
gastrin transgenic mice (19), mice subjected to deoxycholic
acid gavage (20), and rats treated with MNNG®O after gastric
resection (21). AR™™ mice develop SPEM, which causes
goblet cell IM and invasive fundus dysplasia. AR mice
represent the first mouse model in which spontaneously
developed fundus SPEM progresses to IM (19).
Together, these models facilitate conditional gene knockout
or overexpression strategies, enabling researchers to
dissect the roles of specific genes, signaling pathways, and
environmental factors implicated in SPEM pathogenesis.

Hypothetical pathways of SPEM

SPEM represents a highly conserved cellular program
that emerges in response to glandular injury, subsequently
acquiring immunomodulatory functions within a
chronic inflammatory environment (22). Experimental
animal models have delineated three distinct pathways
elucidating the emergence of SPEM following acute
parietal cell loss: proliferation of neck mucous cells (8,23),
transdifferentiation of chief cells (24-26) and the activation
of basal progenitor cells (27) (Figure I).

In the normal gastric fundic mucosa, progenitor cells
situated within the glandular neck differentiate into four
distinct epithelial cell types. These include zymogenic chief
cells that secrete pepsinogen, parietal cells responsible
for gastric acid secretion, as well as surface and neck
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Figure 1 Intricate process underlying the origin and progression of gastric metaplasia. The pivotal step in this cascade is the loss of parietal

cells, serving as a prerequisite for the transdifferentiation of chief cells and the emergence of SPEM. In the context of chronic inflammation

induced by Helicobacter pylori infection or drug induction, SPEM undergoes further transformations. It can evolve into intestinal metaplasia,

a precursor lesion, and subsequently progress into gastric cancer. This progression underscores the critical importance of mitigating chronic

inflammation and addressing the triggers for metaplasia to impede the potential development of gastric cancer. Three plausible mechanisms

underpinning these effects involve mucous cell proliferation, chief cell transdifferentiation, and basal progenitor cell activation. In the

context of chronic or acute inflammation, mucosal cells exhibit heightened proliferation to facilitate the repair of damaged epithelium.

Chief cells, known for their plasticity, display a notable potential for transdifferentiation under inflammatory conditions. Additionally, basal

progenitor cells within the stomach can be activated, contributing to the regenerative response. Furthermore, the intriguing revelation

emerges that mature gastric chief cells, despite their specialized functions, retain the capacity to act as potential progenitor cells. In the face

of mucosal damage and inflammation, these mature cells regain their ability to proliferate. This inherent plasticity of chief cells underscores

their pivotal role in the adaptive responses of the gastric mucosa to pathological insults. i.g., oral gavage; i.p., intraperitoneal injection;

SPEM, spasmolytic polypeptide-expressing metaplasia.

mucous cells that facilitate mucus secretion (Figure 1). only mature and non-senescent chief cells manifesting
Upon encountering drug-induced acute parietal cell loss, a optimal transdifferentiation potential (30). The precise
compensatory proliferation of neck mucous cells ensues to regulatory mechanisms modulating the plasticity of mature
facilitate epithelial repair. Furthermore, gastric chief cells chief cells during their transdifferentiation in response to
exhibit notable plasticity, capable of transdifferentiating gastric injury remain an area of active investigation. The
into SPEM cells (28,29). However, this plasticity is physiological context is characterized by intricate redox
contingent upon the maturity and age of chief cells, with dynamics, with redox reactions representing foundational
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chemical processes within the organism (31). While the
body produces a plethora of reactive oxygen species (ROS)
during metabolic processes, it concurrently deploys robust
defense mechanisms to mitigate oxidative damage (32).
Disruptions in redox equilibrium can perturb gene
transcription, cell signaling cascades, enzymatic activities,
and various physiological and pathological phenomena,
including cellular proliferation, differentiation, apoptosis,
and necrosis (33). Emerging evidence underscores the
pivotal role of redox homeostasis in facilitating cellular
reprogramming processes. Specifically, following gastric
injury, the reprogramming of chief cells into SPEM cells
necessitates xCT activity, with xCT-mediated cysteine
uptake serving as a critical determinant for chief cell
plasticity and ROS detoxification (34,35).

Additionally, comprehensive investigations have
elucidated the indispensable role of parietal cells in
orchestrating the differentiation and maturation of
diverse gastric mucosal cell lineages. Notably, the loss of
mature parietal cells can precipitate disruptions in the
differentiation trajectory of zymogenic lineages, culminating
in heterogeneous mucosal cell remodeling patterns (36).
Although extensive data suggest a potential association
between parietal cell loss and IM, it is imperative to
acknowledge that the induction of metaplasia subsequent to
parietal cell depletion can transpire independently of acute
drug-induced interventions (37). Therefore, parietal cell loss
alone is insufficient to induce metaplasia, and metaplasia
reprogramming requires mechanisms beyond parietal cell
injury or death to collectively induce metaplasia.

Contrary to prevailing theories positing the aberrant
differentiation of normal progenitor cells as the primary
origin of SPEM cells, accumulating evidence suggests
that basal progenitor cells within the gastric body can be
activated in response to routine injuries. Furthermore,
select studies have postulated that mature gastric chief cells
retain latent progenitor-like characteristics, reacquiring
proliferative potential within the context of mucosal injury
and inflammation (38). The necessary condition for the
occurrence of SPEM is the loss of parietal cells, which was
previously reported to occur only in the stomach body
and gastric antrum. However, recent investigations have
extended our understanding by demonstrating the presence
of parietal cells within the cardia. Consequently, the
potential of parietal cell depletion to instigate SPEM within
the cardia necessitates further empirical validation (39).

© AME Publishing Company.
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Underlying mechanisms of IM

IM denotes a physiological process wherein one
differentiated tissue type is substituted by another, serving
as an adaptive response within biological systems. Notably,
IM emerges as a recognized precursor lesion for various
gastrointestinal malignancies (40,41). In the gastrointestinal
tract, metaplastic lesions predominantly comprise mucous-
secreting cells, instrumental in safeguarding and facilitating
repair within areas subjected to significant injury.
Importantly, metaplasia often precedes the progression to
low-grade dysplasia, ultimately escalating to high-grade
dysplasia and malignant transformation (42). Chronic
inflammation remains a pivotal etiological determinant
predisposing to gastric mucosal dysplasia and subsequent
tumorigenesis. Specifically, both SPEM and IM intricately
associate with the development of inflammation-induced
gastric tumors. The development of gastric inflammation
is mediated through multifaceted signal transduction
cascades, modulating the release of cytokines and
chemokines. Historically, the identification of SPEM
was pioneered in C57BL/6 murine models infected with
Helicobacter pylori, establishing a representative paradigm
for human Helicobacter pylori-induced gastric pathologies.
Mechanistically, Helicobacter pylori proficiently infiltrates
SPEM glands via interactions with its adhesin SabA and
sLex, subsequently undergoing expansive proliferation
within these domains (17). However, after SPEM recovery,
a notable regression in Helicobacter pylori colonization
proximally transpires (43) (Figure 2).

Emerging evidence underscores the pivotal roles of
endocrine signaling pathways, inflammatory mediators, and
epidermal growth factor receptor (EGFR) ligands in IM
modulation (44). Specifically, parietal cell loss precipitates
metaplasia and instigates M2 macrophage polarization. In
this context, inflammatory M2 macrophages exacerbate
SPEM progression amidst an inflammatory milieu. The
mechanism underlying metaplasia and macrophage
polarization involves the regulation of the IL-33/IL-13
cytokine signaling pathway, which is a combined response
to mucosal damage and infiltrating M2 macrophages in the
stomach (44) (Figure 2). Intriguingly, IL-13 exerts direct
regulatory effects on chief cells via its cognate receptor,
IL13RA1 (45). Subsequent studies have also found that in
the context of parietal cell loss, epidermal-related cytokines
IL-33 and IL-13 are essential inducers of metaplasia and
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Figure 2 The regulatory mechanism of spasmolytic polymorphic expression in gastric glands. atrophy stands as the immediate trigger

for SPEM, the occurrence of SPEM can be altered through the complex coordination of endocrine and paracrine factors. Parietal cells

play a pivotal role in this regulatory network. They serve as both producers and recipients of signaling molecules within the gastric

mucosa. Parietal cells, through the generation of guiding signals, influence the growth and differentiation of other gastric cell lineages.

Simultaneously, parietal cells receive signals from various cell types present in the gastric mucosa, highlighting the bidirectional nature of

the regulatory interplay. H. pylori, Helicobacter pylori; IL, interleukin; SPEM, spasmolytic polypeptide-expressing metaplasia.

may represent a key link between chronic gastritis and
IM in the stomach. Therapeutic interventions targeting
the IL-33/IL-13 axis may hold promise in mitigating
gastrointestinal neoplastic precursors and potentially
reversing gastric mucosal metaplasia evolution.

A salient contributor within the IL33/IL13 signaling
pathway is the type 2 innate lymphoid cells (ILC2),
inherently resident within the gastric mucosa (46).
Functionally, ILC2 play essential roles in the formation
of gastric mucosal immunity, tissue damage repair and
remodeling, and are critical in host defense, inflammation
regulation, and immune homeostasis maintenance. ILC2
facilitate SPEM induction and amplification via the secretion
of IL-13 and additional cytokines and growth factors,
including amphiregulin (AR) and IL-4 (47) (Figure 2).
Notably, ILC2 depletion of ILC2 attenuates metaplasia
induction following acute parietal cell loss and inhibit the
proliferation of central lobules and zymogenic cells as well as
the infiltration or activation of macrophages after injury (46).
Thus, ILC2 are crucial intrinsic regulators of early
responses to severe gastric injury.

The loss of gastric mucosal parietal cells is a critical
step in the pathogenesis of chronic gastritis and gastric
adenocarcinoma (48,49). The loss of parietal cells results

© AME Publishing Company.

in the emergence of metaplastic lineages that are prone
to tumor transformation. It is known that gastric parietal
cells secrete ligands for EGFR, a key regulator of gastric
mucosal differentiation. Previous studies have shown that
the loss of EGFR signaling in waved-2 mice accelerates the
development of metaplasia following acute hypochlorhydria
induction (50). Subsequently, researchers attempted to
determine the role of ligands in regulating metaplasia in
response to hypochlorhydria. It is known that all actions
of EGFR ligands are mediated through a common EGFR
protein, but individual ligands may produce different
physiological responses within the body in response to
various internal and external environmental stimuli.
Gastric parietal cells secrete at least three EGFR ligands:
These cells secrete critical EGFR ligands, including
transforming growth factor-a (TGF-a), AR, and heparin-
binding EGF-like growth factor (HB-EGF), governing
ordered differentiation and epithelial functionality within
the gastric mucosa (51). Previous studies have determined
that the absence of AR accelerates the induction and
amplification of SPEM following acute hypochlorhydria,
and AR”" mice spontaneously develop SPEM in the gastric
fundus, subsequently leading to the production of mucous
neck cell (MNC)-expressing IM and invasive fundic gland
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dysplasia lesions. In conclusion, these findings suggest that
the emergence of SPEM is coordinated by various complex
factors, and any single factor may influence the occurrence

and development of SPEM.

SPEM canonical markers and diagnostic
approaches

Given the intricate association between metaplasia
and gastric carcinogenesis, the delineation of specific
markers for metaplasia assumes paramount importance
for the efficacious identification of precancerous
lesions and the facilitation of early tumor detection and
therapeutic interventions. Predominantly, the canonical
characterization of SPEM is its distinctive morphological
features resembling deep gland cells or Brunner’s glands
and TFF2 expression. Recent research has initiated the
identification of potential specific markers that differentiate
the metaplastic process from the normal gastric lineage,
including CD44v, Cftr, GKN3, among others (52-54).
Specifically, CD44 emerges as a cell surface adhesion
molecule ubiquitously expressed within gastric epithelial
cells. Its potential implication in carcinogenesis, particularly
in synergy with Helicobacter pylori, has garnered attention,
with recent identifications designating CD44 as a marker
for GC stem cells. The standard CD44 isoforms is mainly
expressed in hematopoietic cells and normal epithelial
cell subgroups, variant CD44 isoforms exhibit heightened
expression within epithelial carcinomas. Notably, CD44v6
delineates a marker indicative of invasive intramucosal
carcinoma and precancerous manifestations. Concurrently,
CD44v9 surfaces during gastric epithelial repair post-injury,
co-expressing alongside other SPEM-associated markers
(55,56). Cumulative evidence underscores the affirmative
correlation between CD44 and its variant isoforms with GC
onset and progression, pivotal for diagnostic, therapeutic,
and prognostic stratifications (57).

Furthermore, the secreted whey acidic protein (WAP)
domain protein HE4 has been identified as an additional
biomarker for SPEM (58). HE4 expression is absent in
the normal gastric lineage but is upregulated in murine
gastric lineages under conditions of acute drug induction
or chronic Helicobacter pylori infection and is also expressed
in human metaplastic lineage (59). Additionally, OLFM4,
LYZ, and DPCRI1, have surfaced as emergent markers
delineating SPEM (60). The latest research was revealed
that AQPS5 is a novel lineage-specific marker for SPEM
cells that are localized at the base of metaplastic glands
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initially and expand to dominate glands after chronic H felis
infection. In addition, AQPS5 expression was up-regulated
early in chief cell reprogramming and was promoted by
IL-13 (61). Thus, by combining biomarkers such as TFF2,
MUCS, Ki67, CD44, MUC1, MUCSAC, p53, IL-6, VEGE,
and novel SPEM lineages, a comprehensive assessment of
the malignant potential of SPEM can be achieved. The
abnormal expression of proliferative, precancerous markers,
and tumor suppressor genes, along with the evaluation
of inflammatory and microenvironmental markers, can
help identify whether SPEM has the potential to progress
toward GC. This multi-marker detection strategy facilitates
early detection and prevention of GC. While these SPEM-
specific markers have been identified, a broader range of
biomarkers is still needed to enhance the specificity of
metaplasia diagnosis. As the scientific landscape evolves,
the establishment of an expansive biomarker panel
holds promise for fostering personalized diagnostic and
therapeutic modalities predicated upon individual patient
biomarker profiles. Concurrently, the ongoing discovery
of novel biomarkers promises to elucidate the intricate
trajectory spanning the transition from a normative gastric
lineage to epithelial metaplasia (encompassing both SPEM
and IM) and culminating in neoplastic transformations.

SPEM therapeutic implications

Given the profound relationship between chronic
inflammation, particularly Helicobacter pylori infection, and
the induction of SPEM, targeted eradication of Helicobacter
pylori represents a cornerstone therapeutic strategy (62).
Standard eradication regimens comprising proton pump
inhibitors (PPIs) and antibiotic combinations have
demonstrated efficacy in mitigating Helicobacter pylori-
associated gastritis (63). Both TFF2/SPEM and IM arise
in the fundic units by dysregulated trans-differentiation
of the zymogenic cell lineage, and some may regress after
Helicobacter pylori eradication. Thus, Helicobacter pylori
eradication is recommended for the improvement of these
premalignant conditions of intestinal-type GC, thereby
potentially attenuating SPEM progression. However,
the emergence of antibiotic resistance underscores the
imperative for innovative therapeutic modalities.

The elucidation of specific markers, notably CD44 and
its variants, within the SPEM trajectory offers promising
avenues for targeted therapeutic interventions (64).
Leveraging these biomarkers facilitates the development
of personalized therapeutic strategies predicated upon
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individual patient profiles. For instance, antagonizing
IL-33/IL-13 signaling pathways, integral to SPEM
pathogenesis, emerges as a prospective therapeutic
paradigm, with potential implications for attenuating
metaplasia progression and subsequent neoplastic
transformation (44,65). Emerging pharmacological agents
targeting key signaling pathways modulating SPEM
progression are currently under rigorous investigation.
Notably, agents inhibiting M2 macrophage polarization,
pivotal within the inflammatory milieu fostering SPEM,
represent a promising therapeutic avenue. Concurrently,
agents targeting EGFR ligands, instrumental in parietal
cell loss-induced metaplasia, hold therapeutic potential
in modulating SPEM progression (65). Therefore, a
combination of various strategies, including early screening,
lifestyle modifications, pharmacological interventions, and
raising public awareness, is necessary to effectively reduce
the risk of malignant progression of SPEM.

This article provides a detailed summary of the current
research progress on SPEM, including its phenotype,
molecular mechanisms, role in GC development, diagnostic
approaches, and future research directions, offering
valuable insights for early diagnosis and intervention in
GC. However, as it relies on published studies, it may not
cover the latest experimental findings, potentially leading
to information lag. Additionally, while acute injury models
for inducing SPEM suggest that this is a reversible process,
how does reversion to homeostasis occur? Is there a point at
which metaplasia is irreversible?

Conclusions

Our review elucidates current understandings regarding
the origin and regulatory pathways of SPEM. However,
a comprehensive grasp of the intricate cellular signaling
cascades and mechanisms governing SPEM remains
elusive. Accumulating evidence posits that SPEM serves
predominantly as a benign regenerative response to gastric
injury. Insights from acute injury models underscore the
reversibility of SPEM, suggesting that upon transient
insults, the gastric mucosa typically reverts to its native
state post-injury resolution. Most metaplasia during chronic
injury processes has an adaptive mucosal response, and
these metaplastic lineages can establish protective lineages
in the mucosa to mitigate further damage and alleviate
harmful symptoms. However, they may also evolve into
more proliferative and self-renewing precancerous or
dysplastic lineages, leading to cancer development. The
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current best diagnostic methods for SPEM in clinical
practice include endoscopy, tissue biopsy, and biomarker
detection. Recommended management strategies involve
regular monitoring, Helicobacter pylori eradication, lifestyle
modifications, and pharmacological interventions to
reduce the risk of malignant transformation and improve
patients’ quality of life. Therefore, future research should
focus on identifying and treating gastric metaplasia with a
cancerous tendency. This imperative will not only refine
our understanding of SPEM pathogenesis but also inform
targeted therapeutic strategies aimed at mitigating GC
progression.
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