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The histological spectrum of ARB-induced gastritis

Aims: Olmesartan, an angiotensin receptor blocker
(ARB) used for hypertension management, is known
to cause a sprue-like enteropathy in a subset of
patients. Rare cases of gastritis occurring with ARB
use have also been reported, but the histological fea-
tures of ARB-induced gastritis and the response to
drug cessation have not been examined in a dedi-
cated case-series.
Methods and results: Cases of suspected ARB-induced
gastritis were identified from the pathology archives
of four institutions. Haematoxylin and eosin (H&E)
slides from gastric biopsies were reviewed. Fifteen
patients (14 female, one male) were identified. The
most common presenting symptoms were diarrhoea
(10) and weight loss (six). Gastric biopsies commonly
showed a full-thickness active chronic gastritis with
surface epithelial injury involving the antrum and
body. Glandular atrophy, intra-epithelial lymphocyto-
sis and/or subepithelial collagen thickening were also

present in some cases. Duodenal involvement, includ-
ing villous atrophy, intra-epithelial lymphocytosis
and/or collagenous sprue, was identified in 11 of 13
cases with concurrent duodenal biopsies. Following
drug cessation, symptomatic improvement occurred
in all 11 cases for which follow-up data were avail-
able. Histological resolution occurred in five of eight
cases with follow-up gastric biopsies, with improve-
ment seen in the remaining three biopsies.
Conclusion: ARB-induced gastritis typically presents
as active chronic gastritis, frequently with associated
surface epithelial injury. Glandular atrophy, intra-
epithelial lymphocytosis and/or subepithelial collagen
thickening may also be present. These gastric
changes can be seen without associated duodenal
injury in rare cases, and they should alert the pathol-
ogist to the possibility of ARB-induced injury. Drug
cessation results in marked symptomatic and histo-
logical improvement.
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Introduction

Angiotensin receptor blockers (ARBs) are a drug class
widely used in hypertension management. Their
mechanism of action involves inhibition of angioten-
sin II at the angiotensin type 1 receptor, resulting in
decreased vasoconstriction and aldosterone produc-
tion and thus lower blood pressure.1

A decade ago, a study published by Rubio-Tapio
et al.2 first documented the association of the ARB
olmesartan with gastrointestinal (GI) tract injury in
the form of a reversible sprue-like enteropathy. As is
now widely known, patients typically present with
diarrhoea, weight loss and abdominal pain. Duodenal
biopsies usually show villous atrophy and frequently
demonstrate increased intra-epithelial lymphocytes
(IELs), closely mimicking the histological appearance
of coeliac disease. Increased subepithelial collagen
(collagenous sprue) is also common in this cohort.
Identifying the underlying aetiology in these cases is
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crucial, as withdrawal of the drug leads to both
symptomatic improvement and histological resolution
of the duodenal injury.1–3

Histological changes have also been described in
the stomachs of patients on ARBs, but the spectrum
of morphological features has not been closely exam-
ined.2,4–7 Our multi-institutional study aims to
describe the histological features of ARB-induced gas-
tric injury and examine the effect of drug cessation
on these changes. Awareness of these findings will
allow pathologists to suggest ARB therapy as a poten-
tial aetiology of gastritis in these patients.

Materials and methods

The Institutional Review Board of the University of
Chicago approved this study (IRB20-0539, 4/10/
2020). The pathology archives of four institutions
were searched for patients on ARB therapy who
underwent upper GI endoscopy and had gastric biop-
sies showing histological abnormalities. Cases with
Helicobacter pylori infection and/or suspected autoim-
mune gastritis were excluded from the study. Clinico-
pathological data were collected from patients’
electronic medical records, including medication his-
tory, time-line of ARB use, endoscopic findings,
results of laboratory studies and treatment and
follow-up information. Slides were retrieved from the
pathology archives and reviewed by subspecialist GI
pathologists at each institution. Histological features
assessed included presence or absence of neutrophilic
activity, components of lamina propria inflammatory
infiltrate, intra-epithelial lymphocytosis (defined as
> 25/100 epithelial cells), subepithelial collagen depo-
sition (defined as collagen thickness > 10 lm), glan-
dular atrophy (defined as loss of antral or oxyntic
glands with or without associated intestinal meta-
plasia) and surface epithelial injury (defined as epithe-
lial attenuation/mucin depletion, detachment, erosion
and/or ulceration). Slides and/or digital images from
most cases were also reviewed by a central reviewer
to ensure uniformity in histological assessment.

Results

C L I N I C A L I N F O R M A T I O N

Fifteen patients (14 female, one male) were identified
from four institutions (Table 1). One patient received
telmisartan and the rest received olmesartan. Patients
ranged in age from 48 to 87 years, with a mean of
70 years. The most common presenting symptoms

were diarrhoea (10), weight loss (six) and abdominal
pain (six). Nausea and/or vomiting (three) and gas-
troesophageal reflux (two) also occurred. One patient
had no documented symptoms. The duration of ARB
therapy was documented in nine of 15 patients and
ranged from 6 months to > 6 years, with a median
of > 24 months.

E N D O S C O P I C A P P E A R A N C E

Endoscopic findings were available for 13 of the 15
cases and included erythema (four), mucosal nodular-
ity (four), friability (two), erosion/ulceration (two),
polyps (two) and atrophy (one). Endoscopic changes
were seen in the antrum and body in three cases, in
the antrum alone in two cases and in the body alone
in one case. In five cases, the location of the changes
within the stomach was not specified. Biopsies were
obtained from the antrum in 14 cases, while the body
was sampled in nine cases (including eight cases in
which the antrum was sampled).

M I C R O S C O P I C F E A T U R E S

Histologically, a lymphoplasmacytic lamina propria
infiltrate was seen in all 15 cases, with eosinophils
readily identified as a component of the infiltrate in
10 cases. In nine cases the infiltrate involved the
entire thickness of the mucosa, while in two cases
the infiltrate was superficial and in two cases it
involved the ‘midzone’ aspect of the mucosa. In the
two remaining cases, a specific pattern of zonal
involvement could not be determined. Additional find-
ings included active inflammation (13 cases), surface
epithelial injury (12 cases), intra-epithelial lymphocy-
tosis (nine cases), glandular atrophy (seven cases)
and patchy subepithelial collagen deposition (three
cases). The antrum was involved by histological
changes in all 14 cases in which the antrum was
sampled, while the body was involved in seven of
nine cases in which the body was sampled.
Most cases (13 of 15, 87%) exhibited active chronic

gastritis, with associated surface epithelial injury evi-
dent in 11 (85%) of these 13 cases (Figures 1 and 2).
The antrum was involved in all 13 of these cases, and
the body was involved in seven of the eight cases in
which it was sampled (all seven of which also showed
antral involvement). Associated glandular atrophy
was seen in seven (54%) of the cases with active
chronic gastritis (Figure 2), with intestinal metaplasia
present in four (31%) of the active chronic gastritis
cases. Intra-epithelial lymphocytosis was seen in seven
(54%) of the cases showing active chronic gastritis,
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three (23%) of which also demonstrated subepithelial
collagen thickening (Figure 3).
The two cases that did not exhibit active chronic

gastritis both showed intra-epithelial lymphocytosis
and a lymphoplasmacytic lamina propria infiltrate,
consistent with lymphocytic gastritis (Figure 4). In
one case only the antrum was sampled and involved,
while in the other case only the body was sampled
and involved. Surface epithelial injury was evident in
the case involving the antrum but not in the case
involving the body. The gastric biopsies from the one

patient taking telmisartan did not exhibit any distinc-
tive features.

E X C L U S I O N O F A L T E R N A T E A E T I O L O G I E S O F

G A S T R I T I S

H. pylori gastritis was excluded by immunohistochem-
istry in 13 cases and was not histologically identified in
any case. Clinical evaluation for autoimmune gastritis
was not performed in most cases, with only one case
known to have a negative autoimmune gastritis work-

Figure 1. Four cases showing

active chronic gastritis in the

setting of angiotensin receptor

blocker ARB. therapy. The

surface epithelium is also

attenuated and mucin-

depleted, with foci of epithelial

detachment from the

underlying basement

membrane.

Figure 2. A, Biopsy of the gastric body showing active chronic gastritis accompanied by glandular atrophy. B, A gastrin immunostain

revealed no gastrin cells, supporting the diagnosis of atrophy involving gastric body mucosa. C, Follow-up biopsies revealed histological

resolution.
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up. However, additional histological features of autoim-
mune gastritis, such as enterochromaffin cell-like (ECL)
hyperplasia, were not seen. Data on polypharmacy were
available in 11 of 15 cases. While polypharmacy was
common (nine of 11 cases), none of the concurrently
administered medications were known to cause gastritis
or mimic ARB-induced enteropathy.

C O N C U R R E N T D U O D E N A L B I O P S I E S

Concurrent duodenal biopsies were obtained in 13
cases. The most common histological findings were
subtotal villous atrophy and intra-epithelial lympho-
cytosis (five cases) and collagenous sprue (three cases,
one with total villous atrophy). Additionally, there
was one case of total villous atrophy without intra-
epithelial lymphocytosis, one case of active duodenitis

with villous blunting and one case of active duodeni-
tis without villous blunting. Two cases had normal
concurrent duodenal biopsies.

F O L L O W - U P D A T A

Follow-up data were available for 11 cases. Olmesartan
was stopped after the initial gastric biopsy in nine cases.
Drug cessation took place after < 1 month in eight
cases and in 2 months in one case. Additionally, in one
case, olmesartan was stopped 3 years after biopsies
were taken, and in another case olmesartan was
stopped after an unknown duration. Symptomatic
improvement of varying degrees was reported in all 11
cases. Follow-up biopsies were obtained in eight cases,
with a range of 2–92 months after the initial biopsies.
There was complete histological normalisation in five of
the cases. Olmesartan cessation occurred < 1 month
after the initial biopsies in these five cases; the time to
follow-up biopsies ranged from 1 to 6 years. Two addi-
tional cases showed persistent mild chronic gastritis and
one case showed antral erosion and intestinal metapla-
sia. Olmesartan was stopped < 1 month after the initial
biopsies in two of these cases and 3 years after the ini-
tial biopsies in the other case. Time to follow-up biopsies
ranged from 2 to 92 months in these cases. Notably,
the case that showed persistent antral erosion and
intestinal metaplasia had also demonstrated subepithe-
lial collagen thickening in the original biopsies, but this
abnormality was no longer present in the follow-up
biopsies. Additionally, in the cases with persistent mild
chronic gastritis on follow-up biopsies, the degree of
chronic inflammation was decreased when compared to
that seen in the initial biopsies.
In two cases, the initial gastric biopsies were abnor-

mal, but the concurrent duodenal biopsy was normal or
no duodenal biopsy was obtained. In these cases, the
ARB was stopped solely because of the patient’s symp-
toms and the presence of gastritis; both cases showed
symptomatic and histological improvement on follow-up.
Duodenal biopsies following ARB cessation were

obtained in six cases, with histological resolution seen
in five of these cases. The remaining duodenal biopsy
following ARB cessation, which showed a patchy
mild increase in intra-epithelial lymphocytes, was
from a patient with no initial duodenal biopsy avail-
able for comparison.

Discussion

Olmesartan-induced enteropathy has been described in
numerous studies,1–12 with cases often demonstrating

Figure 3. Antral biopsy showing subepithelial collagen thickening

and detachment of the overlying surface epithelium.

Figure 4. Antral biopsy showing a lymphoplasmacytic lamina pro-

pria infiltrate and intra-epithelial lymphocytosis, diagnostic of lym-

phocytic gastritis.
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duodenal villous atrophy and intra-epithelial lympho-
cytosis, mimicking coeliac disease. Collagenous sprue
is also well-documented in this setting.2–4,11 The
mechanism of ARB-induced enteropathy remains
unknown, but the several-year duration of drug expo-
sure prior to enteropathy in many cases suggests a
form of drug-induced, cell-mediated damage as
opposed to a type I hypersensitivity reaction.9 Inhibi-
tion of transforming growth factor (TGF)-b by ARBs,
leading to altered immune homeostasis in the gut, and
increased activation of type II angiotensin receptors,
resulting in enterocyte apoptosis, have been proposed
as possible mechanisms.2,9 Interestingly, previous stud-
ies have shown that switching from olmesartan to
losartan8 led to clinical and histological resolution of
enteropathy, suggesting a drug-specific effect as
opposed to a drug class effect. However, ARB-induced
enteropathy secondary to irbesartan and telmisartan
has also been reported,1,10,13 and the one patient tak-
ing telmisartan in our study showed clinicopathologi-
cal findings similar to those seen in the patients taking
olmesartan. Therefore, several ARBs appear capable of
producing GI tract injury.
Early reports of olmesartan-induced enteropathy

described the presence of gastritis in some patients. In
Rubio-Tapia et al.’s2 study of 22 olmesartan-induced
enteropathy cases, 14 patients also had gastritis. The
histological features of the gastritis are not described
in detail, but chronic gastritis (seven cases) with
varying degrees of activity, lymphocytic gastritis (five
cases) and collagenous gastritis (two cases) are
reported. Follow-up gastric biopsies were available in
six of seven collagenous and lymphocytic gastritis
cases. Four cases showed histological resolution,
while two cases showed a residual non-specific mild
chronic gastritis. Burbure et al.10 subsequently com-
piled many of the early studies on olmesartan-
induced GI tract injury and found the prevalence of
lymphocytic and collagenous gastritis in patients with
concurrent olmesartan-induced enteropathy to range
from 14 to 50%. Cessation of olmesartan therapy
appeared to result in both symptomatic and histologi-
cal improvement in these patients.
Most recently, a study by Costetti et al.7 examined

the gastric and duodenal findings in 14 patients with
olmesartan-induced enteropathy. Eleven cases with
gastric biopsies were included, six of which showed
active chronic gastritis with an antral predominance
and four showed lymphocytic gastritis; two cases
showed a combination of these two patterns. Focal
subepithelial collagen thickening was seen in one
case. Interestingly, mild atrophy was also noted in
four cases, two of which had a background of active

gastritis. Follow-up gastric biopsies were obtained in
only two of 14 cases, both of which showed histologi-
cal improvement but not complete normalisation.
The present study of 15 cases, many with follow-

up gastric biopsies available for review, adds to the
growing body of literature on ARB-induced gastritis.
Our study indicates that active chronic gastritis is
common in these patients and is frequently accompa-
nied by surface epithelial injury, a feature that has
not been previously described. Additionally, several of
our cases displayed glandular atrophy, sometimes
associated with intestinal metaplasia, as was also
recently reported by Costetti et al.;7 these changes
may be related to the long duration of drug exposure
in many of our study patients. Finally, as previously
noted, intra-epithelial lymphocytosis and subepithelial
collagen thickening are evident in a subset of ARB-
induced gastric injury cases.
While active chronic gastritis is a non-specific pat-

tern with a broad differential, several features can
point pathologists towards a diagnosis of ARB-induced
gastric injury. The lamina propria infiltrate in ARB-
induced gastritis usually involves the full thickness of
the mucosa or is midzonal, which is distinct from the
usual top-heavy infiltrate seen in H. pylori gastritis. Sig-
nificant antral inflammation is present in most cases,
which can help to differentiate ARB-induced gastritis
from autoimmune gastritis, which would show antral
sparing. Prominent surface epithelial damage can also
serve as a clue to the presence of drug-induced gastric
injury and, while not always evident, intra-epithelial
lymphocytosis and/or subepithelial collagen thickening
could further alert pathologists to the possibility of
ARB-induced gastric injury. While several of the histo-
logical changes seen in ARB-induced gastritis can also
be observed in non-steroidal anti-inflammatory drug
(NSAID)-related gastric injury, including surface
epithelial damage, active inflammation and intra-
epithelial lymphocytosis, the presence of a prominent
lymphoplasmacytic lamina propria infiltrate is not typi-
cal of NSAID-related injury. Another clue to the diag-
nosis of ARB-induced GI tract injury is the presence of
histological changes in the duodenum. In our study,
the findings in the gastric and duodenal biopsies were
closely correlated in 11 of 14 cases. Three cases that
showed subepithelial collagen deposition in the stom-
ach showed similar features in the duodenum, and
active inflammation and intra-epithelial lymphocytosis
also correlated well between gastric and duodenal biop-
sies. However, two patients with gastritis had no
abnormalities in their duodenal biopsies, suggesting
that isolated gastric injury due to ARB therapy can
occur, and the possibility of ARB-induced GI tract
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injury should not be dismissed solely based on the
absence of duodenal involvement.
Several limitations of this study should be noted.

Most of the patients (nine of 15) were on several
medications in addition to an ARB, so another medi-
cation could be the source of the gastric injury in
these cases. However, two patients were taking only
an ARB, making this drug the most likely culprit for
medication-related gastritis in these patients. Simi-
larly, although follow-up data and biopsies were not
available in all cases, the presence of symptomatic
improvement following drug cessation in all 11 cases
with clinical follow-up data available, and the fact
that histological normalisation was seen in five of the
eight cases with repeat gastric biopsies following drug
cessation, strongly support our theory that ARB ther-
apy was the aetiology of gastritis in these cases. Addi-
tionally, while many of the patients’ symptoms may
have been the result of duodenal rather than gastric
injury, the presence of concurrent normal duodenal
biopsies in some cases suggests that in ARB-induced
gastric injury alone can cause gastrointestinal symp-
toms. Finally, the substantial variation in the number
and location of the gastric biopsies hindered our abil-
ity to evaluate the extent of involvement in ARB-
induced gastritis. However, antral and body involve-
ment were both seen, indicating that ARB-induced
gastric injury probably affects both regions, although
the lack of involvement of all biopsy fragments in
some cases suggests that it can be patchy.
In conclusion, this multi-institutional series sug-

gests that a spectrum of histological changes may
occur in the stomach in association with ARB ther-
apy. While non-specific, active chronic gastritis and
surface epithelial injury are often present in these
cases, with intra-epithelial lymphocytosis and/or
subepithelial collagen thickening also sometimes seen.
Such findings should alert the pathologist to the pos-
sibility of ARB-induced gastric injury in the proper
clinical context, as drug cessation may result in
symptomatic and histological improvement.
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