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Gastric xanthelasma is a warning
sign for Helicobacter pylori
infection, atrophic gastritis, and
intestinal metaplasia

Lina Feng, Mingyu Zhang, Jialun Guan, Yu Zhang, Yujie Huang,
Ruonan Dong, Kai Zhao, Suhong Xia, Fang Xiao and Jiazhi Liao*

Department of Gastroenterology, Tongji Hospital of Tongji Medical College, Huazhong University of
Science and Technology, Wuhan, Hubei, China

Background: Contradictory evidence suggested gastric xanthelasma (GX)
was associated with some upper gastrointestinal (Gl) diseases. Additionally, no
research has been performed on the relationship between esophageal/duodenal
xanthelasma and upper Gl diseases.

Methods: Individuals who underwent esophagogastroduodenoscopy at Tongji
Hospital, Tongji Medical College, participated in this retrospective study. This
study evaluated whether the risk of GX or esophageal/duodenal xanthelasma was
influenced by the following gastroesophageal diseases: superficial gastritis, gastric
polyp, bile reflux, peptic ulcer, reflux esophagitis, Barrett's esophagus, esophageal
cancer, atrophic gastritis (AG), intestinal metaplasia (IM), dysplasia, gastric cancer,
and Helicobacter pylori (H. pylori) infection. Furthermore, subgroup analysis was
conducted to establish the relationship between the number of GX and upper Gl
diseases.

Results: Of the 69,071 subjects reviewed, 1,220 (1.77%) had GX, and 54 (0.08%)
had esophageal/duodenal xanthelasma. There was no difference in the
prevalence of upper Gl diseases between patients with and without esophageal/
duodenal xanthelasma. Nevertheless, compared with non-xanthelasma patients,
GX patients had a greater proportion of AG, IM, dysplasia, gastric cancer, and
H. pylori infection and a lower incidence of superficial gastritis (p <0.05). The
multivariate logistic regression analysis indicated AG (OR =1.83, 95%Cl: 1.56—
2.16), IM (OR =242, 95%Cl: 2.41-2.85), and H. pylori infection (OR =1.32, 95%Cl:
1.17-1.50) were independent risk factors for GX. In addition, patients with multiple
GXs had a higher rate of AG and IM than those with single GX.

Conclusion: Esophageal/duodenal xanthelasma may not be associated with
upper Gl diseases, and further research is needed to support this hypothesis.
Notably, GX, especially multiple GXs, may be a more easily detected warning sign
of AG, IM, or H. pylori infection.

xanthelasma, Helicobacter pylori, intestinal metaplasia, dysplasia, gastric cancer, gastric
atrophy
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Introduction

Xanthelasma is a rare benign lesion encountered during upper
gastrointestinal (GI) endoscopy examination. As early as 1887, Orth
(1) first recorded this entity. Subsequently, some terms such as
“xanthoma” and “lipid island” have been successively used to describe
this disease (2, 3). Now, the term “xanthelasma” is widely accepted and
used (4, 5). It appears as a yellow-white nodule or plaque under
endoscopy, with a size ranging from 1 to 10mm (6). The most
common site is the stomach which also occurs in the esophagus and
duodenum. The reported prevalence of gastric xanthelasma (GX)
ranges from 0.018 to 7.7% (7-13).

As is well known, Helicobacter pylori (H. pylori) is a
microaerophilic, gram-negative bacterium commonly found in the
stomach (14). The chronic inflammation of gastric mucosa induced
by its infection is closely related to the progression of the gastritis-
atrophy-metaplasia-dysplasia-cancer sequence (15). In recent decades,
limited research has explored the correlation between GX and various
factors, such as H. pylori infection, atrophic gastritis (AG), intestinal
metaplasia (IM), and gastric cancer (8, 13, 16-19). However, most
studies have a small sample size, and the results are still inconclusive.
In addition, no study has investigated the clinical significance of
esophageal/duodenal xanthelasma.

Consequently, we performed a large retrospective study
investigating the relationship between xanthelasma (including gastric
GI
histopathological features. Moreover, we also evaluated whether AG

and esophageal/duodenal) and upper endoscopic  or
or IM plays some role in the relationship between H. pylori

infection and GX.

Materials and methods
Patients

We performed an observational study of patients who underwent
upper GI endoscopy at our institution between January 2015 and
November 2021. During this period, 308,020 subjects underwent
gastroscopy, and 114,526 subjects underwent a urea breath test (UBT)

10.3389/fmed.2023.1252346

to detect H. pylori. Eighty-one thousand five hundred fourteen
subjects who had both H. pylori and upper GI endoscopy information
simultaneously were included. The reasons for excluding 12,443 cases
were as follows: (1) younger than 18 years, (2) repeated endoscopies
or UBT test, (3) history of gastric surgery, (4) unavailable biopsy
results, or (5) taking antibiotics, bismuth, proton pump inhibitors, and
H2 receptor antagonists in the previous month. Finally, 69,071
subjects were enrolled, as presented in Figure 1. The Institutional
Review Board of Tongji Hospital of Tongji Medical College (Wuhan,
China) approved this study [T]J-IRB20230431]. Because we only
analyzed de-identified data, the informed consent was waived.

Endoscopic and histologic assessment

Endoscopic diagnoses were recorded, including superficial
gastritis, gastric polyp, bile reflux, peptic ulcer, reflux esophagitis,
Barrett’s esophagus, and GX. As shown in Figure 2, xanthelasma was
diagnosed by the appearance of yellow-white, slightly elevated or flat
plaques. Single and multiple xanthelasmas were defined as having only
one xanthelasma and more than two, respectively. Single-focal GX was
determined as the GX distribution in one location (including gastric
cardia, fundus, corpus, angle and antrum). At the same time,
multifocal GXs meant the GX distribution in more than two locations.
Any disagreement or uncertain diagnosis was resolved through
further discussion with senior endoscopists. In addition, esophageal
cancer, AG, IM, dysplasia, and gastric cancer were identified according
to pathological findings. Histology was independently determined by
two experienced pathologists, who were blinded to the results of the
endoscopic examination.

Statistical analysis

Statistical analyses were carried out using SPSS statistics version
23. Data for age was expressed as the mean + standard error (SD),
while other categorical variables were reported as frequency (%).
Mann-Whitney U-test and Chi-squared test were used for between-
group differences. Odds ratio (OR) and 95% confidence intervals (CI)

308020 subjects underwent upper Gl
endoscopy from 2015 to 2021

114526 subjects underwent urea breath test
to detect H. pylori from 2015 to 2021

81514 subjects have both H. pylori
and upper Gl endoscopy information

Exclusion of 12443 cases
1) younger than 18 years
2) for repeated endoscopies or UBT tests,

A total of 69071 subjects were
included

FIGURE 1
Patient flow chart.

only the first data was considered

3) history of gastric surgery

4) biopsy results not available

5) taking antibiotics, bismuth, proton pump
inhibitors, and H2 receptor antagonists
in the previous month
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FIGURE 2

(D) Duodenal xanthelasma.

Representative endoscopic images of xanthelasma. (A) Single gastric xanthelasma. (B) Multiple gastric xanthelasmas. (C) Esophageal xanthelasma.

were adopted to explore associations. OR with corresponding 95% CI
were derived from logistic regression analysis. Two-sided p values less
than 0.05 were considered to be significant.

Results

General characteristics of subjects with
and without xanthelasma

A total of 69,071 cases were enrolled in the present study. The
mean age was 45.8 £ 12.4 years, and 51.5% of the subjects were male. A
summary of the characteristics divided into GX, esophageal/duodenal
xanthelasma, and non-xanthelasma groups is shown in Table 1. Among
all patients, 1,274 upper GI xanthelasmas (stomach:1220; esophagus:17;
duodenum: 37) were diagnosed, with a prevalence of 1.84%.

The average ages of GX patients and patients without xanthelasma
were 53.1years and 45.7 years, respectively (p <0.001). The percentages
of superficial gastritis among patients with GX and without xanthelasma
were 16.5 and 31.4%, respectively (p <0.001). Moreover, the group with
GX had a greater proportion of AG (42.9 vs. 14.3%, p <0.001), IM (51.9
vs. 19.3%, p <0.001), dysplasia (1.3 vs. 0.7%, p =0.013), gastric cancer
(1.5vs.0.9%, p =0.038), and H. pylori infection (34.6 vs. 27.0%, p <0.001)
as compared to the non-xanthelasma group. However, no significant
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differences were found in sex, gastric polyp, bile reflux, gastric/duodenal
ulcer, reflux esophagitis, Barrett’s esophagus, and esophageal cancer
between the GX and non-xanthelasma groups. Additionally, there were
no significant differences in all factors described in Table 1 between the
esophageal/duodenal xanthelasma and the non-xanthelasma groups.

Independent risk factors for GX

The multivariate logistic regression analysis encompassed indicators
with p values less than 0.1 in Table 1. The results manifested that
advanced age (OR=1.040, 95%CI: 1.034-1.045), AG (OR=1.833,
95%CIL: 1.559-2.155), IM (OR=2.415, 95%CI: 2.406-2.851), and
H. pyloriinfection (OR=1.324, 95%CI: 1.173-1.495) were independently
related to GX (Table 2). In addition, we conducted a subgroup analysis
to explore the relationship between the position of AG/IM and GX, and
the results showed no correlation between them (Table 3).

Association between Helicobacter pylori
infection, IM or AG, and GX

Based on the different statuses of H. pylori and AG, the subjects
were divided into four groups: H. pylori (=) & AG (—), H. pylori (-)
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TABLE 1 Baseline characteristics of the study population.

10.3389/fmed.2023.1252346

All Non- Gastric Esophageal o Duodenal ‘p
participants = xanthelasma xanthelasma xanthelasma value xanthelasma value
(n=69,071) (n=67797) (n =1,220) (n =17) (n =37)

Age (years) 458+12.4 457+12.4 53.149.5 <0.001 46.3+12.8 0.874 482+10.3 0.158
Male sex 35,589 (51.5%) 34,948 (51.5%) 615 (50.4%) 043 6 (35.3%) 0.180 20 (54.1%) 0.760
Superficial gastritis 21,477 (31.1%) 21,262 (31.4%) 201 (16.5%) <0.001 2 (11.8%) 0.082 12 (32.4%) 0.888
Gastric polyp 6,073 (8.8%) 5,951 (8.8%) 115 (9.4%) 0.428 1(5.9%) 1.000 6 (16.2%) 0.191
Polyp histopathology 0.636 0.424 0.122
Hyperplastic 1,594 (2.3%) 1,568 (2.3%) 26 (2.1%) 0 (0.0%) 0 (0.0%)

Fundic gland 1,657 (2.4%) 1,623 (2.4%) 31 (2.5%) 1(5.9%) 2 (5.4%)

Pathological absence 2,822 (4.1%) 2,760 (4.1%) 58 (4.8%) 0(0.0%) 4 (10.8%)

Bile reflux 4,055 (5.9%) 3,986 (5.9%) 67 (5.5%) 0.568 0 (0.0%) 0.607 2 (5.4%) 1.000
Gastric/Duodenal ulcer 13,315 (19.3%) 13,060 (19.3%) 245 (20.1%) 0473 4(23.5%) 0.890 6 (16.2%) 0.638
Reflux esophagitis 5,524 (8.0%) 5,439 (8.0%) 82 (6.7%) 0.097 1(5.9%) 1.000 2 (5.4%) 0.777
Barrett’s esophagus 3,074 (4.5%) 3,011 (4.4%) 62 (5.1%) 0.282 1(5.9%) 1.000 0 (0.0%) 0.362
Esophageal cancer 160 (0.2%) 159 (0.2%) 1(0.1%) 0.425 0(0.0%) 1.000 0 (0.0%) 1.000
Gastric atrophy 10,203 (14.8%) 9,674 (14.3%) 523 (42.9%) <0.001 3 (17.6%) 0.959 3 (8.1%) 0.284
Intestinal metaplasia 13,736 (19.9%) 13,091 (19.3%) 633 (51.9%) <0.001 5 (29.4%) 0.455 7 (18.9%) 0.952
Dysplasia 494 (0.7%) 478 (0.7%) 16 (1.3%) 0.013 0 (0.0%) 1.000 0 (0.0%) 1.000
Gastric cancer 633 (0.9%) 614 (0.9%) 18 (1.5%) 0.038 1(5.9%) 0.376 0 (0.0%) 1.000
H. pylori infection 18,750 (27.1%) 18,317 (27.0%) 422 (34.6%) <0.001 5(29.4%) 1.000 6 (16.2%) 0.139

“Two-sided p values for the difference between gastric xanthelasma and non-xanthelasma.
"Two-sided p values for the difference between esophageal xanthelasma and non-xanthelasma.

“Two-sided p values for the difference between duodenal xanthelasma and non-xanthelasma. Age is expressed as mean (SD) and all other data are expressed as number (proportion). H. pylori,

Helicobacter pylori.

TABLE 2 Multivariate analysis for the risk factors of gastric xanthelasma.

Crude OR (95%Cl) p value Adjusted OR (95%Cl) p value
Age (years) 1.052 (1.047-1.057) <0.001 1.040 (1.034-1.045) <0.001
Superficial gastritis 0.432 (0.371-0.503) <0.001 1.040 (0.874-1.239) 0.657
Reflux esophagitis 0.826 (0.659-1.035) 0.097 0.827 (0.659-1.039) 0.103
Gastric atrophy 4.508 (4.017-5.060) <0.001 1.833 (1.559-2.155) <0.001
Intestinal metaplasia 4506 (4.021-5.050) <0.001 2.415 (2.406-2.851) <0.001
Dysplasia 1.872 (1.134-3.090) 0.014 1.161 (0.698-1.931) 0.565
Gastric cancer 1.639 (1.022-2.627) 0.040 1.232 (0.761-1.996) 0.396
H. pylori infection 1.429 (1.268-1.609) <0.001 1.324 (1.173-1.495) <0.001

OR, odds ratio; CI, confidence intervals.

& AG (+), H. pylori (+) & AG (—), and H. pylori (+) & AG (+). As
shown in Table 4, compared to the H. pylori (—) & AG (—) group, the
H. pylori (+) & AG (—), H. pylori (=) & AG (+), and H. pylori (+) &
AG (+) groups had approximately 1.6-fold risk, 3.6-fold risk and
4.0-fold risk for GX, respectively.

Based on the different statuses of H. pylori and IM, the subjects
were classified into four groups: H. pylori (—) & IM (—), H. pylori (=)
& IM (+), H. pylori (+) & IM (—), and H. pylori (+) & IM (+). As
reported in Table 4, The prevalence of GX in the H. pylori (+) & IM (+)
group was the highest among the four groups (5.01%). Compared to
the H. pylori (=) & IM (=) group, the H. pylori (+) & IM (=), H. pylori
(=) & IM (+), and H. pylori (+) & IM (+) groups had approximately
1.6-fold risk, 3.9-fold risk and 4.6-fold risk for GX, respectively.
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Association between the number of GX
and histopathologic findings

Subgroup analysis compared histopathologic findings between
subjects with single and multiple GXs. We found that the incidence
of AG and IM in patients with multiple GXs was significantly
higher than in patients with single GX. However, there was no
significant correlation between the number of GX and dysplasia,
gastric cancer, or H. pylori positivity. Also, patients with multiple
GXs were further divided into two groups according to having
either single-focal or multifocal GXs. No significant relationship
was found between the GX distribution and histopathologic
findings (Table 5).
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Discussion

The present analysis supported that H. pylori infection, AG, and
IM were independent risk factors of GX. It also revealed that the GX
risk might increase further in individuals with H. pylori-related AG/
IM. As for esophageal/duodenal xanthelasma, the connection between
it and upper GI diseases was not discovered.

Due to the rarity of esophageal/duodenal xanthelasma, there have
been few reports on it. Gencosmanoglu (7) showed that the incidence
of xanthelasma in the stomach, esophagus, and duodenum was 76, 12,
and 12%, respectively. Although the etiology of xanthelasma is still
unknown, most authors believed xanthelasma might be related to
inflammation caused by mucosal damage or aging (20, 21). This may
explain why xanthelasma incidence in the esophagus was lower than
in the stomach, as the esophageal mucosa has better damage tolerance.
(7). To date, no research has explored whether esophageal/duodenal
xanthelasma has the same significance as GX. Our study found that
unlike GX, esophageal/duodenal xanthelasma may not be associated
with upper GI diseases, or more specifically, H. pylori infection, AG,
IM, and gastric cancer. However, this discovery requires further
confirmation from larger sample size studies, and the etiology and
specific mechanism still need to be investigated.

It is well known that H. pylori can cause various GI diseases, such
as peptic ulcer, AG, IM, and gastric cancer (22). Prior small-sample
studies also showed a positive correlation between H. pylori and GX

TABLE 3 Location characteristics of AG/IM with or without GX.

Location AG without AG with GX  p value
GX (n =9,674) (n =523)
Cardia/Fundus 44 (0.5%) 3 (0.6%) 0.953
Corpus 120 (1.2%) 7 (1.3%) 0.844
Angle/Antrum 5,728 (59.2%) 312 (59.7%) 0.840
Multifocal 3,782 (39.1%) 201 (38.4%) 0.762
Location ICrE\g(WIthOUt D EfidnE: p value
(h=13001)  ©GX(1=633)
Cardia/Fundus 178 (1.4%) 6 (0.9%) 0.379
Corpus 188 (1.4%) 8 (1.3%) 0.721
Angle/Antrum 8,297 (63.4%) 382 (60.3%) 0.122
Multifocal 4,428 (33.8) 237 (37.4%) 0.061

AG, atrophic gastritis; IM, intestinal metaplasia; GX, Gastric xanthelasma.

10.3389/fmed.2023.1252346

(16, 23). However, other studies did not find a relation between
H. pylori and GX (13, 17, 18). This contradiction between studies
might be partly due to different rates of H. pylori infection in different
regions, small sample sizes, and various detection methods. In 1996,
Hori (16) conducted H. pylori antigen localization analysis on 145
xanthelasma biopsy specimens and identified H. pylori infection on
the surface of concave cells in 69 (48%) samples. More than half of the
antigens were penetrated into the lamina propria. These findings may
support the hypothesis that H. pylori infection is the etiology of
some xanthelasmas.

Patients with AG/IM raise the risk of gastric adenocarcinoma.
For advanced AG or extensive IM, an endoscopic examination
every three years is recommended (24). Multiple publications
have noted a positive relationship between GX and AG/IM (8, 13,
19, 25). The current study also demonstrated that AG and IM
were independent risk factors for GX. However, no relationship
was found between the location distribution of AG/IM and
GX. To the best of our knowledge, no research has clarified the
association between GX and H. pylori-related AG/IM. Therefore,
we conducted a further analysis that stratified cases based on
H. pylori infection and AG/IM statuses. The results indicated that
patients with simple H. pylori infection had a 1.6-fold risk for
GX, which increased when H. pylori infection caused AG/IM (OR
4.0-4.6). In addition, our study found that multiple GXs had a
higher rate of IG/IM than single GX, which was consistent with
the findings of Koksal (8). Our result may indicate that the higher
the number of GX, the greater the likelihood of IG/IM.

Moreover, Sekikawa (9, 10) and Shibukawa (26, 27) believed that
the presence of GX was a predictive indicator of gastric cancer.
Kaiserling (28) speculated that the increased release of oxygen free
radicals might simultaneously play a role in the development of gastric
cancer and GX. In this analysis, although the Chi-square test indicated
that gastric cancer was more common in individuals with GX (1.5 vs.
0.9%, p =0.038), multivariate analysis did not find an independent
correlation between gastric cancer and GX, which might be related to
a lower detection rate of gastric cancer in our cohort.

Several limitations of our study must be considered. Firstly, a
retrospective single-center study design increased the possibility of
bias. Secondly, information on the history of H. pylori eradication was
not available. Thirdly, we did not evaluate interobserver variability in
assessing endoscopic findings. Furthermore, we could not obtain the
specific stages of the Operative Link on Gastritis Assessment (OLGA)
and Operative Link on Gastritis/Intestinal-Metaplasia Assessment

TABLE 4 Association between IM or AG, H. pylori infection, and gastric xanthelasma.

Gastric Non- Crude OR p value 2Adjusted OR
xanthelasma xanthelasma (95%Cl) (95%Cl)
H. pylori (=) & AG (=) 461 (1.06%) 43,172 1 1
H. pylori (+) & AG (-) 236 (1.55%) 14,951 1.478 (1.262-1.731) <0.001 1.563 (1.331-1.836) <0.001
H. pylori (=) & AG (+) 337 (5.07%) 6,308 5.003 (4.337-5.772) <0.001 3.637 (3.119-4.241) <0.001
H. pylori (+) & AG (+) 186 (5.24%) 3,366 5.175 (4.349-6.157) <0.001 4.016 (3.340-4.828) <0.001
H. pylori (=) & IM (=) 381 (0.93%) 40,488 1 1
H. pylori (+) & IM (=) 206 (1.43%) 14,218 1.540 (1.298-1.826) <0.001 1.637 (1.376-1.947) <0.001
H. pylori (=) & IM (+) 417 (4.43%) 8,992 4.928 (4.281-5.673) <0.001 3.885 (3.327-4.536) <0.001
H. pylori (+) & IM (+) 216 (5.01%) 4,099 5.600 (4.724-6.638) <0.001 4552 (3.787-5.471) <0.001

*Adjusted for age, sex, superficial gastritis, gastric polyp, bile reflux, gastric/duodenal ulcer, reflux esophagitis, Barrett’s esophagus, esophageal cancer, dysplasia, and gastric cancer by logistic
regression analysis. AG, atrophic gastritis; IM, intestinal metaplasia; H. pylori, Helicobacter pylori.
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TABLE 5 Comparison of histopathologic findings according to the

number, and number of localizations of gastric xanthelasmas.

Single

xanthelasma
(n =920)

Multiple
xanthelasmas
(n =300)

Gastric atrophy 366 (39.8%) 157 (52.3%) <0.001
Intestinal

455 (49.5%) 178 (59.3%) 0.003
metaplasia
Dysplasia 9 (1.0%) 7 (2.3%) 0.134
Gastric cancer 11 (1.2%) 7 (2.3%) 0.253
H. pylori infection 318 (34.6%) 104 (34.7%) 0.974

Single-focal Multifocal
xanthelasma xanthelasmas
(n =202) (n =98)
Gastric atrophy 101 (50.0%) 42 (42.9%) 0.245
Intestinal
120 (59.4%) 58 (59.2%) 0.971
metaplasia
Dysplasia 5(2.5%) 2(2.0%) 1.000
Gastric cancer 4 (2.0%) 3(3.1%) 0.862
H. pylori infection 74 (36.6) 30 (30.6%) 0.304

H. pylori, Helicobacter pylori.

(OLGIM) due to insufficient gastric biopsy sites. Despite these
shortcomings, our study elucidated the relationship between GX and
upper GI diseases with a relatively large sample size to determine
whether xanthelasma could serve as a warning sign for gastric
precancerous lesions. Moreover, this is the first report on risk factors
for esophageal/duodenal xanthelasma.

In summary, the results demonstrated an increased risk of GX in
subjects with H. pylori infection, AG and IM, especially H. pylori-
related AG/IM. Although GX is a benign lesion, sufficient attention
should be given during the endoscopic examination. Endoscopists
should spend more time on patients with gastric xanthelasma,
especially those with multiple GXs, to rule out H. pylori infection,
precancerous lesions, and even gastric cancer.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

References

1. Khachaturian T, Dinning JP, Earnest DL. Gastric xanthelasma in a patient after
partial gastrectomy. Am ] Gastroenterol. (1998) 93:1588-9. doi: 10.1111/j.1572-0241.1998.
488_y.x

2. Schecter HS, Weinstein WM. Lipid proctitis or lipid islands? N Engl ] Med. (1980)
302:1422-3. doi: 10.1056/NEJM198006193022519

3. Mast A, Eelwaut A, Mortier G, Quatacker J, Defloor E, Roels H, et al. Gastric
xanthoma. Am ] Gastroenterol. (1976) 65:311-7.

4. Kimura K, Hiramoto T, Buncher CR. Gastric xanthelasma. Arch Pathol. (1969)
87:110-7.

5. Lechago J. Lipid islands of the stomach: an insular issue? Gastroenterology. (1996)
110:630-2. doi: 10.1053/gast.1996.v110.agast960630

6. Oviedo J, Swan N, Farraye FA. Gastric xanthomas. Am ] Gastroenterol. (2001)
96:3216-8. doi: 10.1111/j.1572-0241.2001.05293.x

Frontiers in Medicine

10.3389/fmed.2023.1252346

Ethics statement

The studies involving humans were approved by this study has
been approved by the Ethical Committees of Tongji Hospital of
Tongji Medical College [T]-IRB20230431]. The studies were
conducted in accordance with the local legislation and institutional
requirements. The ethics committee/institutional review board
waived the requirement of written informed consent for participation
from the participants or the participants' legal guardians/next of kin
because the informed consent was waived as only de-identified data
was analyzed.

Author contributions

LE JG, YZ, RD, and YH conceived and designed this study. JG,
YZ, MZ, LE, SX, and JL participated in data collection,
interpretation and analysis. LF, MZ, YH, KZ, and FX wrote the
first draft of the manuscript. LE, JG, RD, KZ, and SX prepared the
figures and tables. JL and FX revised the primary manuscript. All
contributed to the
submitted version.

authors article and approved the

Funding

This work is supported by the Subproject of the National Key
Research and Development Program (no. 2021YFC2600263).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors and
do not necessarily represent those of their affiliated organizations, or those
of the publisher, the editors and the reviewers. Any product that may be
evaluated in this article, or claim that may be made by its manufacturer,
is not guaranteed or endorsed by the publisher.

7. Gencosmanoglu R, Sen-Oran E, Kurtkaya-Yapicier O, Tozun N. Xanthelasmas of the
upper gastrointestinal tract. ] Gastroenterol. (2004) 39:215-9. doi: 10.1007/s00535-003-1288-3

8. Koksal A, Suna N, Kalkan iH, Eminler AT, Sakaogullar1 $Z, Turhan N, et al. Is
gastric Xanthelasma an alarming endoscopic marker for advanced atrophic gastritis and
intestinal metaplasia? Dig Dis Sci. (2016) 61:2949-55. doi: 10.1007/s10620-016-4210-6

9. Sekikawa A, Fukui H, Maruo T, Tsumura T, Kanesaka T, Okabe Y, et al. Gastric
xanthelasma may be a warning sign for the presence of early gastric cancer. J
Gastroenterol Hepatol. (2014) 29:951-6. doi: 10.1111/jgh.12512

10. Sekikawa A, Fukui H, Sada R, Fukuhara M, Marui S, Tanke G, et al. Gastric
atrophy and xanthelasma are markers for predicting the development of early gastric
cancer. ] Gastroenterol. (2016) 51:35-42. doi: 10.1007/s00535-015-1081-0

11. Chen YS, Lin JB, Dai KS, Deng BX, Xu LZ, Lin CD, et al. Gastric xanthelasma. Chin
Med J. (1989) 102:639-43.

frontiersin.org


https://doi.org/10.3389/fmed.2023.1252346
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.1111/j.1572-0241.1998.488_y.x
https://doi.org/10.1111/j.1572-0241.1998.488_y.x
https://doi.org/10.1056/NEJM198006193022519
https://doi.org/10.1053/gast.1996.v110.agast960630
https://doi.org/10.1111/j.1572-0241.2001.05293.x
https://doi.org/10.1007/s00535-003-1288-3
https://doi.org/10.1007/s10620-016-4210-6
https://doi.org/10.1111/jgh.12512
https://doi.org/10.1007/s00535-015-1081-0

Feng et al.

12. Petrov S, Churtchev ], Mitova R, Boyanova L, Tarassov M. Xanthoma of the
stomach--some morphometrical peculiarities and scanning electron microscopy.
Hepato-Gastroenterology. (1999) 46:1220-2.

13.Yi SY. Dyslipidemia and H pylori in gastric xanthomatosis. World ] Gastroenterol.
(2007) 13:4598-601. doi: 10.3748/wjg.v13.i34.4598

14. Terardi E, Losurdo G, Mileti A, Paolillo R, Giorgio E, Principi M, et al. The puzzle
of coccoid forms of Helicobacter pylori: beyond basic science. Antibiotics (Basel,
Switzerland). (2020) 9:293. doi: 10.3390/antibiotics9060293

15. Correa P. Human gastric carcinogenesis: a multistep and multifactorial process--
first American Cancer Society award lecture on cancer epidemiology and prevention.
Cancer Res. (1992) 52:6735-40.

16.Hori S, Tsutsumi Y. Helicobacter pylori infection in gastric xanthomas:
immunohistochemical analysis of 145 lesions. Pathol Int. (1996) 46:589-93. doi:
10.1111/j.1440-1827.1996.tb03658.x

17. Kitamura S, Muguruma N, Okamoto K, Tanahashi T, Fukuya A, Tanaka K, et al.
Clinicopathological assessment of gastric xanthoma as potential predictive marker of
gastric cancer. Digestion. (2017) 96:199-206. doi: 10.1159/000481346

18. Chen Y, He X]J, Zhou MJ, Li YM. Gastric xanthelasma and metabolic disorders: a
large retrospective study among Chinese population. World ] Gastroenterol. (2017)
23:7756-64. doi: 10.3748/wjg.v23.i143.7756

19. Xiao D, Tong X, Yuan X, Wu Y, Chen P. Gastric xanthelasma may be a warning
sign of intestinal metaplasia: a cross-sectional study. Oncol Rep. (2020) 44:1275-81. doi:
10.3892/0r.2020.7651

20. Moumin FA, Mohamed AA, Osman AA, Cai J. Gastric xanthoma associated with
gastric cancer development: an updated review. Can ] Gastroenterol Hepatol. (2020)
2020:3578927:1-7. doi: 10.1155/2020/3578927

Frontiers in Medicine

07

10.3389/fmed.2023.1252346

21. Tsai SJ, Lin CC, Chang CW, Hung CY, Shieh TY, Wang HY, et al. Benign esophageal
lesions: endoscopic and pathologic features. World ] Gastroenterol. (2015) 21:1091-8.
doi: 10.3748/wjg.v21.i4.1091

22.Cho J, Prashar A, Jones NL, Moss SE Helicobacter pylori infection. Gastroenterol
Clin N Am. (2021) 50:261-82. doi: 10.1016/j.gtc.2021.02.001

23.Isomoto H, Mizuta Y, Inoue K, Matsuo T, Hayakawa T, Miyazaki M, et al. A close
relationship between Helicobacter pylori infection and gastric xanthoma. Scand J
Gastroenterol. (1999) 34:346-52. doi: 10.1080/003655299750026344

24. Pimentel-Nunes P, Libanio D, Marcos-Pinto R, Areia M, Leja M, Esposito G, et al.
Management of epithelial precancerous conditions and lesions in the stomach (MAPS
11): European Society of Gastrointestinal Endoscopy (ESGE), European helicobacter and
microbiota study group (EHMSG), European Society of Pathology (ESP), and Sociedade
Portuguesa de Endoscopia Digestiva (SPED) guideline update 2019. Endoscopy. (2019)
51:365-88. doi: 10.1055/a-0859-1883

25. Sayar S, Ayranci G, Kiirbiiz K, Ak C, Tarikgi Kilig E, Kahraman R, et al. High
frequency of gastric cancer precursor lesions in patients with gastric xanthelasma: a
prospective case-control study. Eur ] Gastroenterol Hepatol. (2020) 32:1130-4. doi:
10.1097/MEG.0000000000001795

26. Shibukawa N, Ouchi S, Wakamatsu S, Wakahara Y, Kaneko A. Gastric xanthoma

is a predictive marker for metachronous and synchronous gastric cancer. World J
Gastrointest Oncol. (2017) 9:327-32. doi: 10.4251/wjgo.v9.i8.327

27. Shibukawa N, Ouchi S, Wakamatsu S, Wakahara Y, Kaneko A. Gastric xanthoma
is a predictive marker for early gastric cancer detected after Helicobacter pylori
eradication. Intern Med. (2019) 58:779-84. doi: 10.2169/internalmedicine.0925-18

28. Kaiserling E, Heinle H, Itabe H, Takano T, Remmele W. Lipid islands in human
gastric mucosa: morphological and immunohistochemical findings. Gastroenterology.
(1996) 110:369-74. doi: 10.1053/gast.1996.v110.pm8566582

frontiersin.org


https://doi.org/10.3389/fmed.2023.1252346
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org
https://doi.org/10.3748/wjg.v13.i34.4598
https://doi.org/10.3390/antibiotics9060293
https://doi.org/10.1111/j.1440-1827.1996.tb03658.x
https://doi.org/10.1159/000481346
https://doi.org/10.3748/wjg.v23.i43.7756
https://doi.org/10.3892/or.2020.7651
https://doi.org/10.1155/2020/3578927
https://doi.org/10.3748/wjg.v21.i4.1091
https://doi.org/10.1016/j.gtc.2021.02.001
https://doi.org/10.1080/003655299750026344
https://doi.org/10.1055/a-0859-1883
https://doi.org/10.1097/MEG.0000000000001795
https://doi.org/10.4251/wjgo.v9.i8.327
https://doi.org/10.2169/internalmedicine.0925-18
https://doi.org/10.1053/gast.1996.v110.pm8566582

	Gastric xanthelasma is a warning sign for Helicobacter pylori infection, atrophic gastritis, and intestinal metaplasia
	Introduction
	Materials and methods
	Patients
	Endoscopic and histologic assessment
	Statistical analysis

	Results
	General characteristics of subjects with and without xanthelasma
	Independent risk factors for GX
	Association between Helicobacter pylori infection, IM or AG, and GX
	Association between the number of GX and histopathologic findings

	Discussion
	Data availability statement
	Ethics statement
	Author contributions

	References

