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Abstract

Objective: To report the response to discontinuation of olmesartan, an angiotensin II receptor antagonist commonly
prescribed for treatment of hypertension, in patients with unexplained severe spruelike enteropathy.
Patients and Methods: All 22 patients included in this report were seen at Mayo Clinic in Rochester, Minnesota,
between August 1, 2008, and August 1, 2011, for evaluation of unexplained chronic diarrhea and enteropathy while
taking olmesartan. Celiac disease was ruled out in all cases. To be included in the study, the patients also had to have
clinical improvement after suspension of olmesartan.
Results: The 22 patients (13 women) had a median age of 69.5 years (range, 47-81 years). Most patients were taking
40 mg/d of olmesartan (range, 10-40 mg/d). The clinical presentation was of chronic diarrhea and weight loss (median,
18 kg; range, 2.5-57 kg), which required hospitalization in 14 patients (64%). Intestinal biopsies showed both villous
atrophy and variable degrees of mucosal inflammation in 15 patients, and marked subepithelial collagen deposition
(collagenous sprue) in 7. Tissue transglutaminase antibodies were not detected. A gluten-free diet was not helpful.
Collagenous or lymphocytic gastritis was documented in 7 patients, and microscopic colitis was documented in 5
patients. Clinical response, with a mean weight gain of 12.2 kg, was demonstrated in all cases. Histologic recovery or
improvement of the duodenum after discontinuation of olmesartan was confirmed in all 18 patients who underwent
follow-up biopsies.
Conclusion: Olmesartan may be associated with a severe form of spruelike enteropathy. Clinical response and histo-
logic recovery are expected after suspension of the drug.
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could not be established after a systematic diagnos-
tic evaluation that included investigation for disor-
ders associated with nonresponsive celiac disease as
previously reported by our group.® Second, they
had to improve clinically after discontinuation of
olmesartan. Most of these patients had undergone
extensive evaluation by their referring physicians
and had had several therapeutic trials, without ben-
efit. The electronic medical records of 24 such pa-
tients seen at Mayo Clinic in Rochester, Minnesota,
between August 1, 2008, and August 1, 2011, were
reviewed by one physician (M.L.H.). Two of the 24
patients were excluded from the study, 1 who had
tropical sprue and 1 who improved clinically and
histologically with oral budesonide before suspen-
sion of olmesartan.

Data Abstraction

Clinical and laboratory data were abstracted from
the medical record. Only data that reflected condi-
tions that existed before suspension of olmesartan
were included as baseline data. We defined catego-
ries of body weight using body mass index and
World Health Organization criteria.” Anemia was
defined in women as a hemoglobin level of less than
12 g/dL (to convert to g/L, multiply by 10) and in
men as a hemoglobin level of less than 13.5 g/dL.
Hypoalbuminemia was defined as an albumin value
lower than 3.5 g/dL (to convert to g/L, multiply by
10). HLA-DQ typing,® celiac disease serology (tissue
transglutaminase antibodies or deamidated gliadin
peptide antibodies by enzyme-linked immunosor-
bent assay and endomysial antibodies on monkey
esophagus by indirect immunofluorescence),” "
and assessment of response to a gluten-free diet
were investigated. Anti-enterocyte antibodies were
tested using primate intestine by indirect immuno-
fluorescence and were performed at The Children’s
Hospital of Philadelphia, as reported by Akram et
al.'? Severe enteropathy was defined by the presence
of at least one of the following criteria: (1) need for
hospitalization because of severe dehydration, elec-
trolyte imbalance, and/or acute renal failure, (2) need for
total parenteral nutrition, and (3) weight loss of
more than 10 kg.

Histopathology

Pathology material (biopsy samples from the gastro-
intestinal tract) was reviewed by one of the authors
(T.-T.W.). The number of intraepithelial lympho-
cytes per 100 epithelial cells, degree of villous atro-
phy graded with the modified Marsh classifica-
tion,"” presence of subepithelial collagen, degree of
lamina propria inflammation, and presence of acute
inflammation were assessed. The presence of aber-
rant or clonal intraepithelial lymphocytes was inves-
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tigated by CD3 and CD8 immunostaining'* and
polymerase chain reaction,'” respectively. When
multiple small bowel biopsies were performed as
part of the diagnostic evaluation and before with-
drawal of the drug, the baseline biopsy was consid-
ered to be the small bowel biopsy performed closest
to the date of suspension of olmesartan. Follow-up
biopsies were defined as biopsies performed at least
30 days after the date of suspension of olmesartan.
Other disorders of the gastrointestinal tract (when
present) were diagnosed using accepted pathologic
criteria (eg, microscopic colitis)."®

Outcomes After Suspension of Olmesartan

Clinical response was defined as the resolution of di-
arrhea. Weight gain was considered a positive find-
ing. Remission required both a clinical response and
confirmation by normal findings on intestinal bi-
opsy during follow-up. All patients who had been
on a gluten-free diet were followed up after reintro-
duction of gluten and withdrawal of corticosteroids.

Medication Use

We reviewed the medication history of all patients,
including the duration of treatment, dosage, and re-
sponse of diarrhea to a trial of olmesartan with-
drawal. Alternative antihypertensive drugs used af-
ter suspension of olmesartan are reported.

Statistical Analyses
Data were summarized using descriptive statistics,
including total numbers and percentages for cate-
gorical variables and median or mean (range) for
continuous variables.

RESULTS

The 22 patients (13 women) had a median age of
69.5 years (range, 47-81 years). Twenty-one of the
patients were non-Hispanic white, and 1 patient was
black. Patients were residents of 16 different US
states (Table 1).

The most frequent clinical diagnoses at time of
referral were nonresponsive/refractory celiac disease
(n=10) and unexplained sprue (n=6). Most pa-
tients were taking 40 mg/d of olmesartan (range,
10-40 mg/d) for several months or years before the
onset of diarrhea. Detailed information about the
duration of exposure to olmesartan before onset of
diarrhea was available in the medical record in 14
patients (64%). Among these, the mean duration
was 3.1 years (range, 0.5-7 years). An additional 5
patients were taking olmesartan for at least 1 year
before the onset of symptoms. Information about
duration of exposure to olmesartan before onset of
diarrhea was not available in 3 patients.
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TABLE 1. Demographic Characteristics, Outcome, and Alternative Antihypertensive Drugs Used After Suspension of Olmesartan in 22
Patients With Spruelike Enteropathy

Patient No./

sex/age (y) Weight loss (kg) Outcome after suspension of olmesartan® Alternative antihypertensive drug
|/F/59 14 Remission Metoprolol
2/F/62 I'l Clinical response None
3/FI72 31 Remission, weight gain (13.3 kg) Bisoprostol-hydrochlorothiazide
4/M/66° 18 Remission, weight gain (1| kg) Metoprolol
5/M/81 2.5 Remission, weight loss (4.1 kg) Lisinopril, metoprolol
6/M/64 14 Clinical response Amlodipine
7/F/65 Il Remission, weight gain (4.2 kg) Amlodipine, hydrochlorothiazide
8/M/76 12 Remission, weight gain (13.4 kg) Amlodipine, hydrochlorothiazide
9/M/64 20.5 Remission, weight gain (15.7 kg) Amlodipine, hydrochlorothiazide
|0/F/72 30 Remission, weight gain (28 kg) Amlodipine, atenolol, hydrochlorothiazide
I'1/M/74 I5 Clinical response Hydrochlorothiazide
12/M/58 57 Remission, weight gain (23.4 kg) Amlodipine, metoprolol
| 3/F/77 29 Remission, weight gain (9.7 kg) Atenolol, hydrochlorothiazide
14/F/76 7 Remission, weight gain (2.9 kg) Hydrochlorothiazide
I5/M/68 18 Remission, weight gain (14.9 kg) Metoprolol
16/F/71 9 Remission, weight gain (1 1.9 kg) Triamterene, hydrochlorothiazide
1 7/F/66° 20.5 Clinical response, weight gain (13.4 kg) Spironolactone, carvedilol
| 8/F/64° 50 Clinical response, weight gain (4 kg) Amlodipine
I9/F/75 41 Remission None
20/M747 32 Remission, weight gain (13.9 kg) Metoprolol, amlodipine, doxazosin
21/F/71 18 Remission, weight gain (10.2 kg) Atenolol, hydralazine
22/F/74 40 Remission, weight gain (6.3 kg) None

“Weight change (defined by weight at diagnosis minus weight at last follow-up visit) is provided when available in the medical record.

® Case previously published.”
“Non-Hispanic black.

Clinical Manifestations

Diarrhea had been present for a median of 19.2
months (range, 3-53 months) before suspension of
the drug. At the time of presentation, all patients had
diarrhea and weight loss (median weight loss, 18 kg;
range, 2.5-57 kg). Nausea and vomiting were pres-
ent in 15 patients (68%), abdominal pain in 11
(50%), bloatingin 9 (41%), and fatigue in 15 (68%).
The onset of diarrhea was sudden in 9 patients. The
stool frequency was extremely abnormal, with a me-
dian of 6 evacuations per day (range, 3-42 evacua-
tions per day). Among 8 patients with timed stool
collection, the mean stool weight was 933.1 g/24 h
(range, 225-3225 g/24 h), and mean fecal fat was
28.3 g/24 h (range, 8-50 g/24 h). Although timed
stool weight was not investigated in all patients, 14
patients (64%) required hospitalization because of
severe dehydration (4 patients had acute renal fail-
ure). Total parenteral nutrition was necessary in 4
patients. At the time of the first visit at Mayo Clinic,
11 of the patients had normal weight, 6 were under-
weight, 4 were overweight, and 1 was obese. All but

one patient (patient 16) met criteria for severe
enteropathy.

Laboratory Findings
Results of IgA tissue transglutaminase antibody test-
ing were negative in all patients. IgA endomysial
antibody results were negative in all 9 patients who
underwent testing. HLA-DQ typing was performed
in 21 patients: DQ2 was present in 15 patients, DQ8
in 2 patients, and neither DQ2 nor DQ8 in 4 pa-
tients. Anti-enterocyte antibody testing was done in
19 patients (86%), and results were negative in 16
(including 7 patients who had a positive nonspecific
nuclear pattern of unknown clinical significance)
and positive with a linear/apical pattern in 3.
Fourteen patients (64%) had normocytic nor-
mochromic anemia (2 had elevated red blood cell
distribution width suggesting anisocytosis); the
lowest hemoglobin level was 9.3 g/dL. Ten patients
(45%) had hypoalbuminemia; the lowest albumin
level was 2 g/dL. Twelve patients (55%) had one
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(n=3) or multiple (n=9) electrolyte abnormalities.
Zinc deficiency was documented in 7 patients.

Small bowel bacterial overgrowth was con-
firmed by culture of duodenal aspirate (>10’ colo-
ny-forming units per milliliter) in 12 patients at
some point during clinical evolution. A trial of oral
antibiotics was used in 10 patients without clinical
benefit (rifaximin in 5, tetracycline in 3, ciprofloxa-
cin in 1, and ciprofloxacin-metronidazole in 1). An
additional 2 patients received no therapy for small
bowel bacterial overgrowth.

Histologic Findings

In all patients, baseline intestinal biopsies demon-
strated villous atrophy with variable degrees of mu-
cosal inflammation (Table 2). Total villous atrophy
was observed in 15 patients and partial villous atro-
phy in 7 patients. A thick band of subepithelial col-
lagen deposition (collagenous sprue) was seen in 7
patients (2 cases had been reported previously”).
Active/acute inflammation was observed in 15 pa-
tients, and increased intraepithelial lymphocytes
were found in 14 patients. Aberrant (or clonal) in-
traepithelial lymphocytes were not detected among
the 12 patients tested.

Colonoscopy with random colonic biopsies was
performed in 13 patients (59%). Microscopic colitis
was found in 5 patients (2 had lymphocytic colitis
and 3 had collagenous colitis).

Biopsies of the stomach were available in 14
patients (64%). Lymphocytic gastritis was diag-
nosed in 5 patients and collagenous gastritis in 2
patients. Chronic gastritis was diagnosed in an addi-
tional 7 patients (1 had Helicobacter pylori infection).

Treatment and Subsequent Course

Most of the patients in our study had undergone
several therapeutic trials, without apparent clinical
benefit, before referral to Mayo Clinic, including the
use of a gluten-free diet for months (n=20), sys-
temic corticosteroids and/or budesonide (n=20),
opioid-derived antidiarrheal agents (most often lo-
peramide) (n=10), pancreatic enzymes (n=4), bile
acid sequestrant (n=4), metronidazole (n=4), aza-
thioprine (n=3), and octreotide (n=3).

Clinical response was observed in all 22 patients
after suspension of olmesartan. Besides tapering of
corticosteroids, no medication was needed to con-
trol diarrhea after clinical response was achieved
with suspension of the drug. Patients following a
gluten-free diet were advised to abandon the diet
immediately if they lacked the celiac susceptibility
genotypes or to gradually reintroduce gluten if they
were HLA-DQ2 or DQ8 positive. No patient had
recurrence of symptoms after restarting a gluten-
containing diet. Follow-up body weight after sus-
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pension of olmesartan was available in 17 patients;
16 had weight gain, with a mean weight gain of 12.2
kg (range, 2.9-28 kg), and 1 patient (patient 5) who
had edema at diagnosis lost 4.1 kg during follow-up
despite clinical remission.

At the time of this report, follow-up intestinal
biopsies have been performed in 18 patients (82%)
after a mean of 242.3 days (range, 54-707 days)
from the date of suspension of olmesartan. Histo-
logic recovery of the duodenum was documented in
17 patients (Figure). Focal partial villous atrophy
was observed in 1 case (patient 2) on a follow-up
duodenal biopsy obtained 54 days after suspension
of olmesartan. Follow-up gastric biopsies were per-
formed at the same time as repeated biopsy of the
duodenum in 6 of the 7 patients with either lympho-
cytic or collagenous gastritis (no gastric biopsy re-
sults were available for patient 11). Follow-up gas-
tric biopsies showed normal mucosa in 4 patients
and nonspecific mild chronic gastritis in 2 patients
(patients 20 and 22). Follow-up colonoscopies with
biopsies of the colon were not performed in the 5
patients with microscopic colitis.

DISCUSSION

We describe a group of patients with unexplained
severe spruelike enteropathy while taking olmesar-
tan. We also provide evidence of both clinical and
histologic improvement after suspension of ol-
mesartan. Celiac disease was excluded by conven-
tional methods of serology and the absence of clin-
ical response to a gluten-free diet.'” Other less common
enteropathies were excluded (Table 3).

We acknowledge that this case series lacks all
the information necessary to prove causality but
rather reflects an association. No deliberate rechal-
lenge test with olmesartan was undertaken because
of the life-threatening nature of the syndrome, al-
though 2 patients reported anecdotally that their
symptoms had worsened when they restarted ol-
mesartan before the potential association was recog-
nized, and 2 patients experienced improvement
when olmesartan was stopped when they were hos-
pitalized (for dehydration and hypotension) and
worsened in the weeks following discharge and re-
introduction of olmesartan. Resolution of the pre-
senting symptoms and subsequent histologic im-
provement after suspension of olmesartan, in the
absence of clinical evidence of other diseases associ-
ated with enteropathy, suggest that the association is
not likely to be due to chance.

Pathologic findings in the duodenal biopsy can
mimic celiac disease or collagenous sprue. Clinico-
pathologic correlation is advised to confirm the di-
agnosis of olmesartan-associated enteropathy. Pathologic
evidence of involvement of other organs (eg, the
stomach and colon) suggests that this disorder may

Mayo Clin Proc. ® Month 2012;xx(x):xxx B http://dx.doi.org/10.1016/j.mayocp.2012.06.003

www.mayoclinicproceedings.org


http://dx.doi.org/10.1016/j.mayocp.2012.06.003

6.0 sbuipaadoidajunookew mmm

£00'90°Z10Z d20Aew(/9101°01/610'10p"Xp//:dBY m XXX:(X)XX'Z|0Z YIUOW m "20.1d ung okepw

TABLE 2. Histologic Findings in 22 Patients With Spruelike Enteropathy Associated With Olmesartan®

Baseline duodenal biopsy results
Other Gl findings®

Patient Villous IELs (/100 Acute/active Thickened ~ Aberrant ~ Outcome follow-up
No. atrophy epithelial cells)® inflammation  collagen band cells/clone“ duodenal biopsy results Time d® Gastric Colorectal
I Total Normal Yes No No/No  Normal 404  Lymphocytic gastritis (HP negative, immunostain) Collagenous colitis
2 Total 80-100 Yes Yes No/NA  Improvement, focal 54 Chronic gastritis (HP negative, immunostain) Normal
partial villous
atrophy
3 Total Normal Yes No No/No  Normal 231 NA Collagenous colitis
4 Total 40 Yes Yes No/No  Normal 263  Collagenous gastritis NA
5 Total >100 Yes No NA/NA  Normal 54  NA Normal
6 Partial 60 Yes No NA/NA  NA NA  NA NA
7 Partial >100 No No No/No  Normal 159 NA Normal
8 Total 40-60 Yes No NA/NA  Normal 143 Lymphocytic gastritis (HP negative, immunostain) Normal
9 Total 60-80 Yes No No/No  Normal 188 NA NA
10 Partial Normal No No No/No  Normal 404 NA NA
Il Partial 50 Yes No No/No  NA NA  Mild lymphocytic gastritis (HP negative, immunostain) ~ NA
12 Partial Normal Yes No No/No  Normal, focal active 16  Mild active chronic gastritis (HP negative, immunostain) Mild active chronic
duodenitis colitis
I3 Total 40 Yes Yes NA/NA  Normal 171 Active chronic gastritis (HP negative, immunostain) NA
14 Partial 60-80 No No NA/NA  Normal 240 Mild active chronic gastritis (HP negative, immunostain) NA
I5 Total Normal No Yes NA/NA  Normal 181 Mild chronic gastritis (HP negative, no immunostain) Normal
|6 Total Normal No Yes No/No  Normal 607  Collagenous gastritis Collagenous colitis
|7 Total 40-60 Yes Yes No/No  NA NA  Mild chronic gastritis (HP negative, no immunostain) Focal acute colitis
18 Partial Normal No (marked No NA/NA  NA NA  NA NA
eosinophilia)
19 Total 30 Yes No NA/NA  Normal 76  Severe active chronic gastritis and ulceration (HP NA
negative, immunostain)
20 Total Normal No Yes No/No  Normal 707  Lymphocytic gastritis (HP positive) Lymphocytic colitis
21 Total 80-100 Yes No NA/NA  Normal 179 NA Lymphocytic colitis
22 Total 80 Yes No NA/NA  Normal 184  Lymphocytic gastritis (HP negative, immunostain) Normal

*HP = Helicobacter pylori; IELs = intraepithelial lymphocytes; NA = not available.

®Normal, <25/100 epithelial cells.

€ Aberrant cells defined by >50% CD3*/CD8" IELs on immunostaining; clone defined by T-cell receptor gene clonal rearrangement by polymerase chain reaction.
9Time from suspension of olmesartan to follow-up biopsy.

€ Any time before suspension of olmesartan.
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FIGURE. Photomicrographs showing revers-

ible spruelike enteropathy associated with ol-
mesartan. (hematoxylin-eosin, original magni-
fication X 100). A, Duodenal biopsy specimen
obtained while the patient was taking olm-
esartan shows total villous atrophy and intra-
epithelial lymphocytosis. B, Biopsy specimen
obtained 6 months after withdrawal of olm-
esartan and inttiation of a gluten-containing diet
shows recovery of villi on duodenal mucosa.

affect the entire gastrointestinal tract. We provide
evidence of resolution of inflammation and/or fibro-
sis in the stomach and duodenum after suspension
of olmesartan, implying that these changes are asso-
ciated with the use of olmesartan. Even though fol-
low-up colonoscopies were not performed in the 5
patients with documented microscopic colitis, clin-
ical remission was achieved in all of these patients, a
very unlikely outcome in the presence of persistent
inflammation or fibrosis of the colon. Recovery of
duodenal mucosa in a relatively short time (median
of 8 months from suspension of olmesartan to fol-
low-up biopsies) is a relevant clinical observation
because mucosal recovery in other small bowel dis-
orders, such as celiac disease, may take years to oc-
cur despite adherence to a gluten-free diet, espe-
cially in older adults.'®*?

Finding small bowel bacterial overgrowth in 12
patients is intriguing and consistent with prior ob-

servations of association of small bowel bacterial
overgrowth and enteropathy in symptomatic pa-
tients with celiac disease.””*" The reason for this
association is unknown. Thus, although small bowel
bacterial overgrowth is a well-recognized cause of
chronic diarrhea in the right clinical setting,** in this
series, the lack of clinical response to oral antibiotics
suggests that gastrointestinal symptoms are not ex-
plained by the effects of an increased number of
bacteria in the small bowel.

The mechanisms underlying olmesartan-associ-
ated enteropathy are unknown. The long delay
between onset of olmesartan therapy and the devel-
opment of diarrhea (and enteropathy) suggests cell-
mediated immunity damage rather than type I hy-
persensitivity. Recently, angiotensin receptor blockers
have been suggested to have inhibitory effects on
transforming growth factor B action.”*** Trans-
forming growth factor Bis crucially important in the
maintenance of gut immune homeostasis.””*° Ol-
mesartan is an orally administrated prodrug (olm-
esartan medoxomil) that is rapidly metabolized to
the active component (olmesartan) by esterases in
the gastrointestinal mucosa, portal blood, and
liver.”” Nevertheless, the possible role of transform-
ing growth factor B8 inhibition in olmesartan-associ-
ated enteropathy is a question that requires investi-
gation. We do not know if other angiotensin II
receptor blockers can be associated with a similar
form of enteropathy, but active investigation for
similar cases among patients using other drugs of
the same class is under way. All our patients with
olmesartan-associated enteropathy received antihy-
pertensive drugs from a different class after suspen-
sion of olmesartan. HLA-DQ2 was present in 68% of
patients with olmesartan-associated enteropathy, a
prevalence higher than the 25% to 30% expected for
the general population,”®*” suggesting that perhaps
the presence of HLA-DQ2 may increase the risk of
immune-mediated damage in these patients. This may

Gastrointestinal symptoms (eg, chronic diarrhea,
weight loss, steatorrhea)

Negative IgA tissue transglutaminase antibodies (or
endomysial antibodies)

Evidence of enteropathy (villous atrophy) with or
without collagen deposition or intraepithelial
lymphocytosis

Lack of clinical response to gluten exclusion

Exclusion of other causes of enteropathy (eg, celiac
disease)

Evidence of clinical and histologic improvement after
suspension of olmesartan
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be another example of drug-associated enteropathy of
which the medical community should be aware and
could result in the identification of several more cases.

CONCLUSION

We report a unique case series to support a novel
association between severe spruelike enteropathy
and olmesartan. Physicians who encounter patients
with diarrheal syndromes should consider medica-
tions as a cause, although the potential role for ol-
mesartan had not been considered in these patients
by any of the physicians prescribing the medications
or treating the diarrheal illness.
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