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Abstract
Formation of multiple fundic gland polyps or hyperplastic polyps in the gastric mucosa is one 
of the well-known adverse effects of the long-term acid suppression therapy for peptic ulcer 
disease. However, similar phenomenon has not been reported to occur in the duodenum. We 
report a case of duodenal polypoid lesion that developed after the long-term use of acid sup-
pressants and disappeared after the cessation of the treatment. The patient was a 76-year-old 
man with a history of heavy cigarette smoking and excessive alcohol intake who had been 
treated with medication of gastric acid suppressants, including proton pump inhibitors and 
potassium-competitive acid blockers, for refractory gastroesophageal reflux disease. After 
receiving the acid suppression therapy for 3 years, a polypoid lesion of 10 mm in diameter 
was found at the portion of the duodenal bulb. This polypoid lesion disappeared 1.5 months 
after the cessation of treatment. We hypothesized that changes in serum gastrin levels caused 
by acid suppression therapy might have been associated with the development and regres-
sion of the duodenal polypoid lesion.
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Introduction

Drugs with a marked suppressive effect against gastric acid, such as proton pump inhib-
itors (PPI) or potassium-competitive acid blockers (P-CAB), have been widely used for the 
treatment of peptic ulcers and gastroesophageal reflux disease (GERD) in recent years. 
However, some adverse effects of the long-term use of the above acid suppressants have been 
reported [1]. One of the most notable adverse effects is the formation of multiple fundic gland 
polyps or hyperplastic polyps in the stomach [1–5]. These polyps occasionally regress or 
disappear after discontinuation of acid suppressants, and their pathogenesis is considered to 
have a close relationship with Helicobacter pylori (H. pylori)-negative status or hypergas-
trinemia induced by the use of acid suppressants. On the other hand, the occurrence of similar 
polyps in the duodenum has not been reported to our knowledge.

We report the case of a polypoid lesion in the duodenum that developed after the long-
term use of acid suppressants (PPI and P-CAB) and spontaneously disappeared after discon-
tinuation of the drugs. As a mechanism to explain the development and regression of the 
duodenal lesion, we hypothesized that changes in the serum gastrin levels might have been 
associated with its pathogenesis.

Case Report

The patient was a 76-year-old man with a history of heavy cigarette smoking (20 ciga-
rettes per day for 53 years) and excessive alcohol intake (whisky 5 L per week for 25 years). 
His medical history included paraplegia due to myelitis at the age of 42, Wernicke’s encepha-
lopathy at the age of 63, and chronic subdural hematoma at the age of 64. He was admitted to 
a hospital for a hemorrhagic esophageal ulcer due to GERD 3 years ago. At that time, no 
atrophic change was observed in the gastric mucosa, and IgG antibody against H. pylori was 
1.8 U/mL (normal range: <10 U/mL). He was treated with PPI (esomeprazole, 20 mg/day for 
a month, and lansoprazole, 15 mg/day for the following 1.5 months). However, after 4 months, 
he was emergently transported to a hospital because of hematemesis due to relapse of the 
esophageal ulcer and multiple small peptic ulcers in the duodenum. He was then referred to 
our hospital and treated with P-CAB (vonoprazan, 20 mg/day for 8 months and 10 mg/day 
for the following 3 months) and thereafter with PPI (rabeprazole, 10 mg/day for the following 
22 months). His hemostatic conditions were relatively maintained with strict prohibition of 
smoking and alcohol intake.

Three years after the start of the administration of acid suppressants, endoscopic exam-
ination demonstrated a sessile polypoid lesion, measuring about 10 mm in diameter, at the 
anterior wall of the duodenal bulb. It showed a coarsely lobulated or multinodular appearance, 
and its surface exhibited irregular, hypertrophic villi-like or gyrus-like features and was 
slightly pale in color in comparison with the surrounding duodenal mucosa (Fig. 1). Irregular 
patterns of the stromal microvessels were not observed. The appearance of this lesion 
resembled adenoma of the gastric type as a whole. This lesion had not been detected by the 
endoscopy performed 20 months previously. A few small foci of gastric metaplasia were also 
observed in the vicinity of the polypoid lesion. Biopsy of the polypoid lesion was not performed 
because endoscopic mucosal resection may become difficult due to scar formation caused by 
the biopsy procedure. The gastric mucosa did not show atrophy associated with H. pylori 
infection, and a few, small fundic gland polyps were found in the upper corpus. Since esoph-
ageal ulcers associated with GERD had already healed, the treatment was changed from the 
administration of rabeprazole to a histamine H2 receptor antagonist (famotidine, 40 mg/
day).
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On endoscopy performed 1.5 months later, the polypoid lesion of the duodenum had 
regressed and almost completely disappeared (Fig. 2). The serum levels of gastrin after fasting 
at that time were 150 and 95 pg/mL after 3 months (normal range: <200 pg/mL), although 
they had not been measured during PPI and P-CAB treatments.

Discussion

Acid suppressants such as histamine H2 receptor antagonists and PPI have been widely 
used for various acid-related diseases: gastro-duodenal peptic ulcers and GERD [6]. Addi-
tionally, P-CAB provides a more powerful means of suppressing gastric acid secretion. 
Meanwhile, some adverse effects of long-term acid suppression therapy have become 
apparent [1]. They include the relatively common appearance of both fundic gland polyps 
and hyperplastic polyps in the stomach [1–5, 7, 8] and also a peculiar change of the gastric 
fundic mucosa called “parietal cell protrusion” [9]. Hongo et al. [4] demonstrated an 
increased incidence of these gastric polyps in patients with the long-term use of acid 
suppressants in a prospective multi-institutional study. In that study, the development of 
fundic gland polyps was associated with an H. pylori-negative status but not hypergas-
trinemia, while the development of hyperplastic polyps was related to both an H. pylori-
positive status and hypergastrinemia [4]. The presence of fundic gland polyps is closely 
associated with the absence of H. pylori infection [5]. At least some of these acid suppressant-
induced gastric polyps are reversible, and the regression or disappearance of these polyps 
(including both hyperplastic and fundic gland polyps) may depend on the discontinuation 
of acid suppressant use [2, 7, 8].

In the duodenal mucosa, various lesions showing the gastric phenotype, such as hetero-
topic gastric mucosa, gastric foveolar metaplasia, and a hyperplastic polyp, arise, especially 
in patients with an increased secretion of gastric acid [10]. These lesions are considered to 
represent a protective reaction against the excessive influx of gastric acid into the duodenum, 
and they originate from stem cells in the proliferative zone of the mucosal crypts [10] or from 
a newly formed proliferative zone within Brunner glands [11]. Some investigators proposed 
another possibility that goblet cells in the duodenal mucosa are directly transformed to 
gastric foveolar cells under the influence of local inflammatory mediators [12]. Inflammatory 
injuries to the duodenal mucosa by H. pylori may further stimulate the development of gastric 
metaplasia [13].

a b

Fig. 1. Endoscopic images of the duodenum. A polypoid lesion of about 10 mm in diameter was found on the 
anterior wall of the duodenal bulb (a: white light, b: close-up image using narrow-band imaging).
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Here, we reported an exceptional case in which a polypoid lesion developed at the portion 
of the duodenal bulb following long-term acid suppression therapy and thereafter regressed 
by the cessation of drug administration. This polypoid lesion showed a coarsely lobulated or 
multinodular appearance with a hypertrophic villi-like or gyriform surface and resembled 
adenoma of the gastric type. This lesion most likely represented a hyperplastic polyp on the 
basis of the endoscopic features and rapid regression after the cessation of drugs, although 
its histology was not confirmed. However, the possibility of a fundic gland polyp or fundic 
gland polyp-like lesion also cannot be ruled out because there was neither evidence of H. 
pylori-associated gastritis nor features of a hyperplastic polyp, especially the characteristic 
appearance of microvessels in endoscopic findings.

Reports of duodenal lesions induced by long-term acid suppression therapy are few, and 
the regression or disappearance of a duodenal polypoid lesion after the discontinuation of 
acid suppressants has not been reported to our knowledge. It is of interest that the present 
case showed no evidence of H. pylori infection. Watanabe et al. [14] reported that 2 cases of 
multiple gastric fundic gland polyps regressed following the acquisition of H. pylori and stated 
that H. pylori infection exerted an inhibitory effect on the development of fundic gland polyps.

Changes in gastric polyp formation in patients taking acid suppressants are closely 
related to changes in the serum gastrin level associated with the status of H. pylori infection 
[4, 8]. It is well recognized that the administration of an acid suppressant induces hypergas-
trinemia [4]. As the influence of the long-term use of acid suppressants to the duodenum, 
there are 2 possibilities: a direct pharmacological action on the duodenal mucosa and an 
indirect effect through an increase of serum gastrin. Gastrin has a direct trophic action to 
promote cell proliferation of the gastrointestinal mucosa as well as enhancement of gastric 
acid secretion [15]. Miyamoto et al. [7] reported a case of PPI-induced, multiple gastric hyper-
plastic polyps that markedly decreased in size after the discontinuation of PPI. The decrease 
was associated with normalization of the serum gastrin level from high levels during the 
administration of PPI [7]. Since gastrin receptors were expressed on the foveolar epithelium 
of the polyps, the development and regression of hyperplastic polyps may be regulated by 
changes of serum gastrin levels through a gastrin-gastrin receptor signal pathway [7].

In conclusion, we hypothesized that long-term acid suppression therapy might have 
caused hypergastrinemia, gastric metaplasia, and the formation of a polypoid lesion at the 
portion of the duodenal bulb. By the discontinuation of drugs, the serum gastrin probably 
decreased, and thereby the duodenal polypoid lesion might have regressed and disappeared.

a b

Fig. 2. Endoscopic images of the same region taken (a) 1.5 months and (b) 3 months after the discontinua-
tion of PPI therapy. The polypoid lesion had almost disappeared (a: white light, b: narrow-band imaging). 
PPI, proton pump inhibitor.
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