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CASE REPORTS
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ABSTRACT

Olmesartan, an angiotensin II receptor blocker, is widely used for the treatment of hypertension. An association of olmesartan
use with a reversible, sprue-like enteropathy has recently been recognized. There are also rare reports of olmesartan use and the
combination of sprue-like enteropathy and collagenous colitis. We report a case of an elderly female who presented with both
severe collagenous sprue and collagenous colitis associated with the use of olmesartan, with complete clinical and histologic
recovery after discontinuation of the drug.
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1. INTRODUCTION

Olmesartan medexomil is a prodrug of olmesartan, an an-
giotensin II receptor blocker (ARB). The drug is approved
for the treatment of hypertension. ARBs such as olmesartan
are also commonly used to enhance survival in patients with
heart failure with reduced ejection fraction and to reduce
proteinuria from diabetic or hypertensive nephropathy.

Recent reports have suggested an association between use
of olmesartan and a sprue-like enteropathy, with affected
patients presenting with severe, protracted diarrhea and
weight loss that improves after discontinuation of olmesar-
tan.[1–18] Although the symptoms and histologic findings of
olmesartan-associated enteropathy (OAE) resemble severe
celiac disease, negative laboratory testing for celiac disease
and lack of a response to a gluten-free diet suggest that OAE

is a separate clinical entity. The pathogenesis of this en-
tity remains to be elucidated. The most frequently reported
histopathological findings in patients with OAE are villous
architectural distortion and collagenous sprue in duodenal
biopsies. There are rare cases of an associated microscopic
colitis and sometimes collagenous colitis.[1, 3, 9–14]

We report a case of an elderly female taking olmesartan who
presented with both severe sprue-like enteropathy and col-
lagenous colitis which resolved clinically and histologically
after discontinuation of this drug.

2. CASE REPRESENTATION
A 70-year-old Caucasian female with hypertension receiving
olmesartan 40 mg/day for the past 7 months presented with 1
month of profuse, non-bloody, watery diarrhea. The diarrhea
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had a sudden onset and had worsened over the prior month
with up to 10-15 stools per day, usually worse after meals
and sometimes associated with vomiting. During this time,
she had lost 6 kg of weight. There was no abdominal pain or
tenesmus. She was unable to work. She denied recent travel,
sick contacts, dietary changes, and use of over the counter
supplements or herbal medicines. In addition to olmesartan,
she was taking duloxetine 60 mg daily for fibromyalgia and
zolpidem 5 mg at night as needed for insomnia. She had tried
diphenoxylate/atropine to control her diarrhea but discontin-
ued it due to abdominal cramps. She consulted her primary
care provider after one week of diarrhea and underwent neg-
ative stool testing for bacterial pathogens. She also had had
two emergency room visits in the past month due to vol-
ume depletion attributed to her diarrhea and vomiting. There
she received volume resuscitation with intravenous lactated
Ringer’s solution. She presented to our outpatient gastroen-
terology clinic for further evaluation one month after the
onset of her symptoms. She was still taking the olmesartan.

Her temperature was 97.8◦F with a blood pressure of 88/68
mmHg, pulse 106 beats per min and respiratory rate 18 per
minute. The physical examination revealed a fatigued female
with no other focal findings. Her abdomen was soft, non-
distended and non-tender without hepatosplenomegaly or
ascites. Anorectal examination showed no hemorrhoids or fis-
sures and a fecal occult blood test was negative. Laboratory
tests for infectious and non-infectious causes of enteropathy,
including immunoglobulin-A anti-tissue transglutaminase
(IgA-tTG) antibody were negative. HIV testing was also neg-
ative. Complete blood count, basic metabolic panel, serum
TSH and free thyroxine levels, and serum iron, ferritin, B12,
and folate were normal.

Esophagogastroduodenoscopy showed a normal esophagus
and stomach. There was slight mucosal scalloping with a non-
specific loss of the normal vascular pattern in the duodenum
(see Figure 1). Biopsies of the duodenum showed sprue-like
enteropathy with marked villous atrophy and flattening of
the villi, chronic inflammation of the lamina propria with
intraepithelial lymphocytosis and a thickened sub-epithelial
collagen layer (see Figure 2). At colonoscopy the colon and
rectum appeared normal. However, random colonic biopsies
revealed collagenous colitis with a thickened sub-epithelial
collagen layer (see Figure 3).

Discontinuation of olmesartan led to gradual clinical reso-
lution of her symptoms and after 9 weeks she had complete
resolution. No dietary restrictions or other medications were
needed to control her symptoms. Duodenal and colonic biop-
sies obtained 5 months after discontinuing olmesartan were
normal.

Figure 1. Duodenoscopy showed non-specific loss of
vascular pattern and slight mucosal scalloping.

Figure 2. Duodenal mucosal biopsy showed variable villous
blunting, lymphocytosis in the intraepithelial region and the
lamina propria and increased sub-epithelial collagen
(collagenous sprue; see arrow).

Figure 3. Colonic biopsy showed marked lymphocytic
infiltration and a thickened apical sub-epithelial collagen
layer (collagenous colitis; see arrow). The endoscopic
appearance of the colon was normal.
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3. DISCUSSION
Olmesartan has been increasingly recognized to rarely cause
a sprue-like enteropathy with villous atrophy and mucosal
inflammation on small intestinal biopsies.[3, 4, 12, 13] OAE af-
fects men and women equally, with most affected patients
between the age of 46–91 years (mean age, 68 years).[1–7]

The average dose of olmesartan in affected patients is 40
mg per day. Chronic diarrhea with weight loss is the most
common clinical presentation. In a systematic review, other
reported symptoms include fatigue (56%), nausea and vomit-
ing (45%), abdominal pain (37%) and bloating (29%).[3]

Sprue-like enteropathy is characterized by diarrhea, villous
atrophy of the small bowel mucosa with lymphocytic infiltra-
tion, intestinal malabsorption, weight loss and negative celiac
disease serology testing.[1–4] This entity remains a challenge
due to a wide differential diagnosis including celiac disease,
Crohn disease, drug-induced enteropathy, intestinal lym-
phoma (e.g., enteropathy-associated T cell lymphoma), infec-
tions (e.g., giardiasis), post-infectious enteropathy, idiopathic
collagenous sprue, tropical sprue, autoimmune enteropathy,
and enteropathy associated with some immunodeficiency
disorders such as common variable immunodeficiency dis-
order, X-linked agammaglobulinemia, transplant-associated
enteropathy and enteropathy associated with HIV infection.
Other drugs that are implicated include neomycin, colchicine,
chemotherapeutic agents (e.g., capecitabine), NSAIDs (e.g.,
sulindac), immunosuppressive agents such as methotrexate,
azathioprine, and mycophenolate mofetil, and biological
agents such as ipilimumab (CTLA-4 antibody) and etaner-
cept (TNF inhibitor).[18]

In 2012, Rubio-Tapia et al were the first to describe 22
patients referred to the Mayo Clinic with severe, non-
celiac sprue-like enteropathy attributed to olmesartan use.[1]

Olmesartan-associated enteropathy (OAE) can develop
months to years after the initiation of this drug. Ianiro et al
noted a 72% prevalence of the HLA DQ2 or DQ8 haplotype
in patients with OAE, suggesting a genetic predilection.[3]

The pathophysiology of this entity remains to be elucidated.
OAE is most likely an immune-mediated condition, probably
involving delayed cell-mediated hypersensitivity. Olmesar-
tan medoximil is converted to the active drug olmesartan
during intestinal absorption. Whether the intestinal inflam-
matory response is to the prodrug (olmesartan medoximil),
olmesartan itself, or a metabolite of olmesartan is unknown
and there is no allergy testing available.

In addition to its vasopressor effect and its stimulatory effect
on aldosterone secretion, angiotensin II, acting on AT1 recep-
tors, increases intestinal growth factors, whereas angiotensin
II acting on AT2 receptors induces apoptosis of enterocytes

by up-regulation of pro-apoptotic proteins such as Bax and
GATA-6 and by down-regulation of anti-apoptotic proteins
such as Bcl-2.[14] Olmesartan is selective for AT1 recep-
tors over AT2 receptors. Olmesartan- induced selective AT1
receptor blockade also results in a translocation of AT2 recep-
tors to the outer part of the basolateral cell membrane.[14, 15]

This receptor translocation favors the binding of angiotensin
II to AT2 receptors, possibly resulting in the pro-apoptotic
effect seen in OAE. The duodenal-jejunal histology is char-
acterized by villous atrophy and increased intra-epithelial
lymphocytes (CD3 and CD8 lymphocytes) apparently due
to apoptosis of enterocytes.[14, 15] Increased sub-epithelial
collagen deposition (collagenous sprue) can also be seen.

Another study has proposed roles for IL-15 signaling and dis-
ruption of the tight junction protein zona occludens-1 (ZO-1)
in disease pathogenesis and showed an overlap between the
changes observed in OAE and patients with active and refrac-
tory celiac disease.[19] There have also been observations that
OAE patients exhibits varying degrees of granulocytic infil-
tration (with both neutrophils and eosinophils) and increased
crypt cell apoptosis.[3, 4, 7, 13, 14, 17]

There is no specific finding to establish the diagnosis
of olmesartan-induced intestinal injury based solely on
histopathology. Proving a cause-and-effect relationship re-
quires discontinuation of olmesartan with complete reso-
lution of OAE and then re-challenge with olmesartan me-
doxomil. Rechallenge is not usually performed given the
severity of illness and availability of alternatives to olmesar-
tan medoxomil. Gallivan and Brown et al reported a patient
with severe diarrhea whose clinical symptoms and signs re-
solved upon discontinuation of olmesartan. Upon selectively
reintroducing olmesartan, the patient had a recurrence of
diarrhea.[13] A similar case was reported by DeGaetani et
al.[2]

Olmesartan medoximil has a longer half-life than other
ARBs, possibly contributing to its association with enteropa-
thy. Whether this association is specific for olmesartan
medoximil or is a class effect of angiotensin II receptor
blockers remains to be elucidated. Twelve cases have been
reported with other ARBs such as irbesartan, valsartan, losar-
tan, eprosartan and telmisartan.[7, 8, 16, 20] A cause-and-effect
association of these other ARBs is not certain, however. A
nationwide case-control study in Sweden failed to show
an association of sprue-like enteropathy and use of either
angiotensin converting enzyme inhibitors (ACEIs) or non-
olmesartan ARBs.[15] Also, a nationwide epidemiological
study in France concluded that enteropathy associated with
sartans other than olmesartan was a very rare occurrence.[4]

Histological recovery from OAE requires several months
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from the date of discontinuation of olmesartan.[1–4] This
was the case in our patient, in whom full histologic recovery
was documented 5 months after discontinuing olmesartan
medoximil.

Approximately 150 cases of olmesartan induced sprue-like
enteropathy have now been described and the label of olme-
sartan has been changed to reflect this adverse event.[9] How-
ever, only 7 cases of an associated collagenous colitis (CC)
have been reported to-date in the literature. The prior 6

cases and our present case are summarized in Table 1. In
our review of the literature, there has yet to be a reported
case of collagenous colitis associated with olmesartan use
without associated sprue-like enteropathy. The histopatho-
logical manifestations of collagenous colitis were similar to
collagenous sprue, with colon biopsies showing increased in-
traepithelial lymphocytes, subepithelial collagen thickening,
chronic inflammation of the lamina propria extending down
to the crypt bases, and destruction of crypt epithelium.[14]

Table 1. Characteristics of reported cases of olmesartan-associated enteropathy with collagenous colitis
 

 

Author 

Total no of 
patients 
with OAE 
in the study 

Average 
age,  
years 
(range) 

Average 
olmesartan dose 
mg/day 
(range) 

Average olmesartan 
duration 
years 
(range) 

Number of OAE 
patients with 
collagenous 
colitis  

Sex of OAE 
patients with 
collagenous 
colitis 

Rubio-Tapia[1] 22 
69.5 
(47-81) 

30 
(10-40) 

3.1 
(0.5-7) 

3 F, F, F 

De Foneska[21] 1 60 40 7  1 M 

Ebrahim[22] 3 
66 
(57-72) 

40 
1.5 
(0.1-2) 

2 M, M 

Our patient 1 70 40 0.7 1 F 

 

4. CONCLUSION

We report a case of olmesartan induced sprue-like enteropa-
thy associated with collagenous colitis. It is important for
physicians to become aware of the association of olmesartan
use with OAE and CC. OAE/CC may mimic refractory celiac
disease as well as idiopathic lymphocytic colitis. Some pa-
tients are misdiagnosed with celiac disease and initiated on a
trial of a gluten-free diet, which delays definitive treatment

for OAE (i.e olmesartan discontinuation). Some affected
patients have also been treated with glucocorticoids for sus-
pected inflammatory bowel disease before OAE was recog-
nized. More cases like ours are expected as ARBs are being
more commonly used for hypertension and heart failure with
reduced ejection fraction.
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