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Are gastric hyperplastic polyps an additional
manifestation in celiac disease?
Results from a retrospective study
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Abstract
Gastric polyps are frequently reported in patients undergoing upper endoscopic procedures. In this retrospective study, the
association between hyperplastic polyps and celiac disease in Northern Sardinia was estimated.
Age, gender, body mass index, and medications taken in the 2 preceding months, including proton-pump inhibitors (PPIs), H2

receptor blockers (anti-H2), Helicobacter pylori status, endoscopic findings, and histology from charts of patients undergoing
esophago-gastro-duodenoscopy were reviewed. Polyps were classified as hyperplastic, fundic gland, inflammatory, and
adenomatous.
3.7% (423/11379) patients had celiac disease. Prevalence of gastric polyps was 4.2% (3.8% among celiac vs 4.2% nonceliac

patients). Inflammatory polyp was the most common histotype (55.8% and 56.2%) followed by fundic gland polyps (31.4% and
43.7%), hyperplastic (8.7% and 0%), and adenomas, in celiac and nonceliac patients, respectively. Fundic gland polyps were more
common in PPI users (odds ratio: 4.06) than in nonusers (2.65, P=0.001) among celiac and nonceliac patients. Age older than 50,
female gender, esophago-gastro-duodenoscopy year, and PPI use were associated with the presence of polyps, whereas active H
pylori infection was not.
Gastric polyps were common in Sardinian patients undergoing esophago-gastro-duodenoscopy. However, the previously

reported association between hyperplastic polyps and celiac disease was not confirmed in our study.

Abbreviations: Anti-H2 = H2 receptor blockers, BMI = body mass index, CI = confidence interval, EGD = esophago-gastro-
duodenoscopy, OR = odds ratio, PPI = proton-pump inhibitor, UBT = 13C-urea breath test.
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1. Introduction

The increasing use of upper endoscopic procedures in the general
population has led to the frequent description of visible
abnormalities of gastric mucosa. Among these, the presence of
gastric polyps is a relatively common finding, even though these
abnormalities are not always confined to the mucosal lining, and
may also be submucosal or extrinsic.[1]

Gastric polyps are found in less than 10%of upper endoscopies.
For example in the United States, it was reported a prevalence
around 6%,[2,3] although in other countries such as Brazil and
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Greece lower rates have been observed. Gastric polyps
represent a heterogeneous group of lesions with variable aspect
concerning histology, neoplastic potential, treatment, and
follow-up.[2,6–8]

The most frequent polyp histotypes are hyperplastic polyps,
fundic gland (or cystic) polyps, and gastric adenomas. Hyper-
plastic polyps are more frequent in regions were H pylori
infection is more prevalent, accounting for 70% to 75% of all
gastric polyps.[3] Response to a chronic inflammatory trigger
such as chronic gastritis from H pylori infection or bile reflux in
patients with gastroenterostomies may result in tissue hyperplasia
and polyp development.[6–8] In contrast, in developed countries,
where the prevalence of H pylori infection is lower and proton
pump inhibitor (PPI) use is higher, the most commonly
encountered polyps are fundic gland polyps.[8]

Fundic gland polyps are more common in patients using the
PPI.[8] However, they may also be present in the stomach of
patients with polyposis syndrome. They are in general multiple
and asymptomatic, detected especially in the fundus and corpus
of the stomach. Rarely, they can have a size able to cause
obstruction of pylorus and vomiting.[8–10]

Gastric adenomas are typically isolated and located in the
antrum and are associated with a low risk of carcinogenesis.[11]

They may arise within a chronic atrophic gastritis. Usually they
are asymptomatic and in few occasions may bleed. Sporadic
gastric adenomas occur more frequently in the elderly.[4–6]

In 1990, Doris et al[12] reported for the first time fundic gland
polyps regression, although incomplete, in a 50-year-old woman
with celiac disease (CD) when on gluten-free diet. More recently,
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a case series fromMexico suggested that the association between
CD and hyperplastic gastric polyps might not be casual.[13]

The purpose of the present study was to evaluate in a large
series of subjects whether gastric hyperplastic polyps may be
considered an additional manifestation of CD.
2. Methods

2.1. Study design

This was a retrospective single-center study. Charts from out- and
in-patients undergoing upper endoscopy at an open access
Digestive Endoscopy Service (Clinica Medica, University of
Sassari, Italy), from January 1995 to December 2013 were
reviewed. Patients were referred to the endoscopy by family
physicians and/or specialists for any reason (dyspeptic or reflux
symptoms, suspicious of CD, follow-up, and so on). All patients
were white Caucasian fromNorthern Sardinia, a well-known and
documented genetically homogeneous population. Information
such as age, gender, body weight, and height were obtained, as
well as use of medications taken in the 2 months preceding the
esophago-gastro-duodenoscopy (EGD), including PPIs (without
differentiating among the PPI molecules), H2 receptor blockers
(Anti-H2). All patients were from the same geographic area
(Northern Sardinia) and were evaluated at the time of EGD by a
gastroenterologist by using a standard form.
For patients who underwent multiple EGDs within the

given time period, only results from the first procedure were
included.
2.2. Data analysis

Demographic data, endoscopic findings, and histology exami-
nations were entered in a computerized system for analysis.
Increased body weight was defined as a body mass index (BMI)
greater than 25.0 (kg/m2). The number and the size of polyps in
the stomach were not reported. Removed polyps as well as the
gastric biopsies were analyzed for histology by the same
pathologist expert in gastrointestinal diseases. Polyps were
defined on the base of histotype as hyperplastic, fundic gland,
adenomatous, and inflammatory. More specifically, polyps were
classified as simply inflammatory polyps when the pathologist
observed a prominent inflammatory component in hyperplastic
polyps. Because of the retrospective nature of the study, a specific
histotype polyp classification was not applied to our series;
however, the histology of polyps was described by the pathologist
according to Shaib et al.[3]
2.3. H pylori infection

It was defined by the presence of H pylori on histological
examination of gastric biopsies and a positive rapid urease test or
a[13] C-urea breath test (UBT), according to previously reported
methods.[14] On the base of H pylori infection, patients were
classified as having H pylori and active chronic gastritis or
gastritis associated with metaplasia and/or atrophy. Patients
without H pylori infection were classified as normal or having
gastritis with metaplasia and/or atrophy.
2.4. Celiac disease

The diagnosis was made according to national and international
guidelines as previously described.[15]
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2.5. Ethical considerations

An Institutional Review Board approval was obtained from the
ethics committee Comitato di Bioetica dell’Azienda Ospedaliero-
Universitaria di Sassari (Prot No 2099/CE, 2014).

2.6. Statistical analysis

Patients were stratified into 2 groups based on the presence or the
absence of polyps. The prevalence of polyps was calculated for
each age decade and gender and expressed as absolute numbers
and proportions. Unadjusted (crude) odds ratios (ORs) with their
95% confidence intervals (CIs) were calculated to estimate the
strength of associations with a diagnosis of CD, age (greater or
lower than 50 years), gender, body mass index, H pylori status,
use of PPIs, and anti-H2. Thereafter, a logistic regression analysis
was carried out to calculate adjusted ORs for all co-factors, by
using a backward stepwise elimination procedure with a P value
to exit set at<0.10. In addition, ORs for polyps detection
adjusted for age, gender, and BMI were calculated according to
the PPI use for each polyp histotype in patients with and without
CD. All the statistical analyses were conducted by using SPSS
Statistical Package (version 16.0, Chicago, IL) and the results
were considered significant when P values were less than 0.05.
3. Results

Overall a total of 11,379 charts were retrieved from January
1995 to December 2013. The proportion of women was 61.2%
(i.e., 6962/11,379), mean age was 52.8 ± 17.2 years in men and
50.1 ± 17.5 years in women. The presence of polyps (any
histotype) was found in 475 patients (4.2%). Their frequency,
regardless of histotype, increased in patients older than 50 years.
Prevalence of gastric polyps was significantly higher among
women (Table 1). Distributions of gastric polyps according to age
decades and gender, reported in Fig. 1, showed a steady increase
of the risk with age, more evident in females. Representative
polyps images observed during endoscopy are displayed in Fig. 2.
Moreover, a progressive rise of gastric polyps prevalence over

the study period (from 1995 to 2013) was noticed (Table 1).
Patients with a diagnosis of CD were 3.7% (423/11,379),

including 124 on gluten-free diet (previously diagnosed CD) and
299 on free diet (newly diagnosed CD) (Table 1). The prevalence
of CD was significantly higher among women (4.7% vs 2.1%;
P<0.0001). Although distribution of polyps was not significant-
ly different between celiac (16/423; 3.8%) and nonceliac (459/
10,956; 4.2%) patients, interestingly CD patients on gluten-free
diet had an increased risk to develop polyps (OR: 3.26; P=0.016)
compared to patients with a new diagnosis of CD (Table 1).
In patients with an active H pylori infection, a significantly

reduced risk of having polyp lesions was observed (OR: 0.35; P<
0.0001). In contrast, patients with gastritis and metaplasia,
regardless of H pylori status, did not differ in the risk to develop
polyps from patients with neither gastritis nor infection.
Overweight displayed a slight risk for the presence of polyp
lesions. Use of PPIs was strongly associated with the presence of
polyp lesions. Additional analysis showed that consumption of
PPIs increased notably over time from 3.6%, 12.3%, 28.5% to
44.1% in 1995–1999, 2000–2004, 2005–2009, 2010–2013,
respectively. We were not able to find any significant association
between the use of anti-H2 and polyps (Table 1).
Table 2 shows the logistic regression analysis. Age older than

50 years, female gender, more recent EGD, and use of PPIs
remained significantly associated with the presence of polyps. An



Table 1

Crude odds ratio and 95%confidence interval for celiac disease and other study variables among patientswith andwithout gastric polyps
detected by upper endoscopy.

Variable Total POLYPS No. (%) NO POLYPS No. (%) OR (95% CI) P

Age, y
� 50 5138 142 (2.8) 4996 (97.2) Reference
≥ 50 6241 333 (5.3) 5908 (94.7) 1.98 (1.62–2.42) <0.0001

Gender
Male 4417 139 (3.1) 4278 (96.9) Reference
Female 6962 336 (4.8) 6626 (95.2) 1.56 (1.28–1.91) <0.0001

Time frame
1995–1999 2551 11 (0.4) 2540 (99.6) Reference
2000–2004 3583 104 (2.9) 3479 (97.1) 6.9 (3.70–12.88) <0.0001
2005–2009 3891 226 (5.8) 3665 (94.2) 14.2 (7.76–26.1) <0.0001
≥ 2010 1354 134 (9.9) 1220 (90.1) 25.3 (13.8–47.1) <0.0001

Celiac disease
No 10956 459 (4.2) 10497 (95.8) Reference
Yes 423 16 (3.8) 407 (96.2) 0.90 (0.54–1.49) 0.681

Gluten-free diet
∗

No 299 7 (2.3) 292 (97.7) Reference
Yes 124 9 (7.3) 115 (92.7) 3.26 (1.19–3.97) 0.016

H pylori status
No infection 4207 275 (6.5) 3932 (93.5) Reference
Active Hp infection† 4419 106 (2.4) 4313 (97.6) 0.35 (0.28–0.44) <0.0001
Chronic gastritis and metaplasia Hp neg‡ 1112 77 (6.9) 1035 (93.1) 1.06 (0.82–1.38) -
Chronic gastritis and metaplasia Hp posx 232 14 (6.0) 218 (94.0) 0.92 (0.53–1.60) -
Missing 1409

BMI, kg/m2

BMI < 25.0 6781 254 (3.7) 6527 (96.3) Reference
BMI ≥ 25.0 4598 221 (4.8) 4377 (95.2) 1.30 (1.08–1.56) 0.005

PPI use
No 9139 289 (3.2) 8850 (96.8) Reference
Yes 2240 186 (8.3) 2054 (91.7) 2.77 (2.29–3.35) <0.0001

H2-antagonists use
No 11217 473 (4.2) 10744 (95.8) Reference
Yes 162 2 (1.2) 160 (98.8) 0.28 (0.07–1.18) 0.066

BMI = body mass index, CI = confidence interval, OR = odds ratio, PPI = proton-pump inhibitor,
∗
Celiac patients on gluten-free diet.

† Active Hp infection: chronic active gastritis with H pylori infection.
‡ Gastritis with metaplasia and/or atrophy in the antrum with H pylori infection.
x Gastritis with metaplasia and/or atrophy in the antrum without H pylori infection.

Figure 1. Prevalence of gastric polyps in patients who underwent to
esophago-gastro-duodenoscopy according to gender and age decades.
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active H pylori infection was inversely and significantly
associated with gastric polyps. Body mass index and anti-H2

use were excluded by the stepwise regression method from the list
of significantly associated co-factors.
Histological features of polyps in celiac and nonceliac patients

among PPI and no-PPI users are displayed in Table 3.
Inflammatory polyps were the most common histotype (256/
459; 55.8% and 9/16; 56.2%; P=0.969) of all lesions, followed
by fundic gland polyps (144/459; 31.4% and 7/16; 43.7%; P=
0.296), hyperplastic (40/459, 8.7% and 0; P=0.217), and
adenomas in celiac and nonceliac patients, respectively. The risk
for having polyps, after adjusting for age, gender, and BMI, was
higher in PPI users compared to nonusers both in celiac and
nonceliac patients (Table 3). Hyperplastic polyps and adenomas
were absent among CD patients and their frequency was also low
in the control group compared to the other histotypes. Neoplastic
polyp lesions (adenocarcinomas) were detected among 4 patients
without CD and zero patients with CD.
4. Discussion

Our study confirms that gastric polyps are relatively common
in daily clinical practice, being found in 4.2% of subjects

http://www.md-journal.com


Figure 2. Representative images of hyperplastic (A), fundic gland (B), and inflammatory (C) polyps observed by esophago-gastro-duodenoscopy.
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undergoing EGD for any reason, according to previous series.
However, higher rates have been reported in United States.[3]

Usually, in countries with a high prevalence ofH pylori infection,
hyperplastic polyps and adenomas are observed as the more
prevalent histotype compared with fundic gland polyps.[3,7–8] In
contrast, in countries where the use of PPIs is widespread and the
prevalence of H pylori infection is low, the most common
histotype incidentally detected is the fundic gland polyp.[3,7–8]

Interestingly, in the cohort studied, inflammatory polyp was the
most common histotype of all lesions, followed by fundic gland
and hyperplastic polyps.
These differences in the histotype rate among polyps in

Sardinian patients may be consistent with the presence of the
major risk factors acting simultaneously. In a previous study, we
Table 2

Logistic regression analysis including variables potentially asso-
ciated with the presence of gastric polyps.

Variable OR 95% CI of OR P

Age, y
<50 1.000 � �
≥50 2.306 1.835–2.899 <0.0001

Gender
Men 1.000 � �
Women 1.431 1.144–1.791 0.002

Time frame
1995–1999 1.000 � �
2000–2004 15.445 4.874–48.950 <0.0001
2005–2009 27.024 8.595–84.971 <0.0001
≥2010 41.311 12.993–131.34 <0.0001

Celiac disease
No 1.000 �
Yes 0.795 0.472–1.338 0.388

H pylori status
No infection 1.000
Active Hp infection

∗
0.472 0.366–0.609 <0.0001

Chronic gastritis and metaplasia Hp neg† 0.927 0.692–1.241 0.610
Chronic gastritis and metaplasia Hp pos‡ 0.867 0.470–1.599 0.648

PPI usex

No 1.000 �
Yes 1.424 1.124–1.806 0.003

CI = confidence interval, OR = odds ratio.
∗
Active Hp infection: chronic active gastritis with H pylori infection.

† Gastritis with metaplasia and/or atrophy in the antrum with H pylori infection.
‡ Gastritis with metaplasia and/or atrophy in the antrum without H pylori infection.
x Proton-pump inhibitor.
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observed a dramatic falling rate of acquisition of H pylori
infections in Sardinia since at least 1950.[14] It was suggested that
this change in H pylori prevalence reflected improvements in
sanitary conditions and the introduction of public water systems
associated with higher standards of living, in the second half of
the twentieth century.[14] At the same time, the population
experienced a dramatic increase of PPI use. Prevalence of PPI
users in the population that underwent EGD from 1995 to 2013
rose from 3.6% to 44.1% respectively. From our data, we can
suppose that there was an overlap of the major risk factors
affecting the development of gastric polyps or even additional
risk factors not yet identified.
Celiac disease is common in Sardinia[15] given the high

frequency of haplotypes predisposing to the disease HLA DQ2
and DQ8.[16] For this reason, Sardinian physicians are focused in
recognizing atypical signs and/or symptoms of celiac disease.
Recently, a case series suggested an association between CD and
hyperplastic gastric polyps.[12,13] Given the potential risk of
malignancy and or bleeding of hyperplastic polyps, CD patients
may need a closer endoscopic follow-up. Because of that in the
present study, we wanted to test this hypothesis in a region with a
high prevalence of CD. Our analysis was unable to find an
association between CD and the presence of gastric polyps, and
more specifically hyperplastic polyps. Although distribution of
polyps was not significantly different between celiac and
nonceliac patients, surprisingly, CD patients on gluten-free diet
had an increased risk to develop polyps compared to patients
with a newly diagnosed CD. However, the number of patients
with CD and polyps was too small to allow further subanalysis
between patient with CD on gluten-free diet or on free diet and
polyp histotype. For these reasons it is difficult to draw defined
conclusions about the higher prevalence of polyps in patients on
gluten-free diet, even though results are statistically significant.
Prevalence of gastric polyps in gluten-free diet CD patients was
not greater than in patients taking PPIs (7.3% vs 8.3%).
Adjusting for all confounding variables CD patients display
a lower risk to develop hyperplastic polyps and adenomas.
It may be supposed that previous reports showing an increased
association[12,13] have been biased by a small patients’
sample, and that the suggested association occurred likely by
chance.
Age older than 50 years, female gender, more recent EGD, and

use of PPIs, were the major risk factors associated with the
presence of polyps in the logistic regression analysis.
Association of gastric polyps with female gender and age has

been reported in other studies, especially fundic gland polyps



[17,18]

Table 3

Distribution of gastric polyps in celiac and nonceliac patients according to the use of proton pump inhibitors and to the histotype. Adjusted
odd ratios were calculated by using logistic regression with age, gender, and body mass index as co-factors.

Nonceliac patients Celiac patients

Variable PPI+ No (%) PPI– No (%) Adjusted OR (95% CI) PPI+ No (%) PPI– No (%) Adjusted OR (95% CI)

None 2005 (91.6) 8488 (96.8) Reference 47 (90.4) 360 (97.0) Reference
Any polyp 181 (8.3) 278 (3.1) 2.52

∗∗
(2.07–3.07) 5 (9.6) 11 (2.9) 2.98 (0.97–9.11)

Fundic gland 75 (3.4) 69 (0.8) 4.06
∗∗

(2.90–5.69) 2 (3.8) 5 (1.3) 2.65 (0.49–14.34)
Adenomas 5 (0.2) 14 (0.1) 1.14 (0.40–3.17) 0 0 –

Hyperplastic 15 (0.6) 25 (0.3) 2.65
∗
(1.38–5.08) 0 0 –

Inflammatory 86 (3.9) 170 (1.9) 1.99
∗∗

(1.52–2.60) 3 (5.8) 6 (1.6) 3.24 (0.76–13.70)
Adenocarcinoma 2 (0.1) 2 (0.02) 3.22 (0.43–24.07) 0 0 –

Total 2188 8768 – 52 371 –

CI = confidence interval, OR = PPI+ = odds ratio, proton pump inhibitor users, PPI– = proton pump inhibitor non users.
∗
P<0.05.

∗∗
P<0.001.
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occur in females more often than in males. In addition,
according to previous results, the present study clearly showed an
increased polyps prevalence with increasing age in both genders.
In a large screening cohort including 7,603 subjects undergoing

a baseline and follow-up EGD and tested for H pylori, a positive
association between the infection and hyperplastic polyps (OR
2.01; 95% CI 1.66–2.41) was found.[19] In addition, successful
H pylori eradication markedly reduces the presence of hyper-
plastic polyps compared with the persistent H pylori positive
group.[19,20]

In contrast, the present study showed a negative association
betweenHpylori infection and presence of gastric polyps. Similar
results were also found in Italy. The authors observed that
smoking habit, but not H pylori infection, increases the risk for
benign epithelial gastric polyps in patients with atrophic body
gastritis.[21] In our series, the inverse effect of H pylori was
prevalent in patients with an active gastritis compared to patients
with gastritis associated with metaplasia and/or atrophy.
Traditionally, gastric hyperplastic polyps were associated with
mucosal atrophy, caused by H pylori infection or autoimmune
gastritis, respectively.[22] However, in the most recent years,
Carmack et al[2] described an increased proportion of hyper-
plastic polyps in patients with a normal or reactive gastric mucosa
with no stigmata of H pylori infection. The findings by Carmack
might have influenced our results too. More detailed analysis
demonstrated that in patients negative for H pylori infections,
detection of polyps was more frequent in PPI user compared to
PPI no-user (12.2% vs 4.9%).
Where the use of PPI is common such as in industrialized

countries, fundic gland polyps are the most frequent polyps
observed in the stomach. Hypergastrinemia due to long-term
therapy with PPIs or to Zollinger–Ellison syndrome or to the
presence of gastrinoma may be associated with fundic gland
polyps development.[23,24] Disappearance of fundic gland polyps
following PPIs cessation is an additional evidence of this
correlation.[25] However, there are investigations where polyps
showed no such association, even after long-term (9 years)
follow-up.[18,26–27] Although from our analysis emerged a high
consumption of PPI among patients undergoing EGD, fundic
gland polyps were not the most common histotype.
The higher prevalence of gastric polyps detected in patients

with an increased body weight was not confirmed by the
multivariate analysis. This is consistent with studies carried out in
patients undergoing bariatric surgery where the incidence of
gastric polyps found in these patients was not increased
compared to the general population.[28,29]
5

In conclusion, according to literature gastric polyps are
relatively common in subjects undergoing EGD even in Sardinia.
Results of the present study showed that the detection rate
of gastric polyps was significantly higher in females than in
males and increased with age, especially after age 50 years, and
in more recent years. The distribution of pathological types
was slightly different compared to previous reports given
the fact that inflammatory polyps were the most frequent
histotype. The occurrence of gastric polyps was negatively
associated with H pylori infection. More importantly, hyper-
plastic polyps were not confirmed as an additional manifestation
of CD.
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