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1  | INTRODUC TION

Angiotensin receptor blockers (ARBs) are widely used for the treat-
ment of arterial hypertension. International guidelines for the man-
agement of hypertension recommend ARBs as monotherapy or in 
combination with other anti- hypertensive drugs. ARBs are rec-
ognised to be highly effective and appreciated for their favourable 
safety profile.1 Their mode of action is via the renin- angiotensin- 
aldosterone pathway by selectively blocking the action of angioten-
sin II at the receptor level thereby reducing vasoconstriction.2

In 2012, Rubio- Tapia and colleagues reported an association 
between olmesartan treatment and severe sprue- like enteropathy 
(SLE), a syndrome characterised by chronic non- bloody diarrhoea, 
weight loss, the frequent presence of nausea, vomiting, abdominal 
pain, bloating and fatigue.3 In the original study, >50% of patients 
(14/22) required hospitalisation due to the severity of gastrointes-
tinal symptoms and malabsorption. The characteristic histological 
findings in these patients were partial or total duodenal villous at-
rophy with crypt architectural distortion.3 In some patients with 
olmesartan- induced SLE, chronic inflammatory changes were found 
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at other locations in the gastrointestinal tract and included micro-
scopic colitis, lymphocytic and collagenous gastritis. Anaemia, hypo-
albuminaemia and electrolyte imbalances were frequently detected 
due to severe malabsorption in the treated patients.3

Olmesartan- related SLE presents characteristics similar to co-
eliac disease. Furthermore, patients with olmesartan- induced SLE 
often have a positive result on HLA- DQ2/DQ8 testing. However, 
there are two critical parameters that distinguish olmesartan- related 
SLE from coeliac disease: patients with olmesartan- related SLE have 
negative serology (ie absence of antibodies to transglutaminase) for 
coeliac disease and do not respond to a gluten- free diet. Although a 
rare condition,4- 6 olmesartan- related SLE is a serious clinical entity 
that may require hospitalisation.4

The onset of olmesartan- related SLE is usually delayed several 
weeks or even years after starting treatment with olmesartan (mean 
3.3 years), but prompt clinical recovery occurs following treatment 
cessation.7 In contrast, histological recovery usually takes weeks to 
several months.5,8 In the study by Rubio- Tapia and colleagues, all pa-
tients showed a clinical response following olmesartan withdrawal 
and regained weight (median 12.2 kg), while 17 of 21 patients who 
underwent follow- up biopsies showed histological recovery or im-
provement.3 None of the treated patients were restarted on a dif-
ferent ARB after olmesartan withdrawal.3

Following the study by Rubio- Tapia and other publications 
and analysis of pharmacovigilance data, the US Food and Drug 
Administration included olmesartan- induced SLE as an adverse 
event in the product label for olmesartan- containing prod-
ucts.9 Similarly, during the renewal procedure for olmesartan (18 
August 2014), the European Authorities requested revisions to 
the Summary of Product Characteristics (SmPC) to include SLE in 
Section 4.8 as an undesirable effect with a ‘very rare’ incidence 
(<1/10 000), and specific warning on the management of patients 
who develop chronic diarrhoea when on olmesartan treatment in 
Section 4.4.10 Despite the evidence of SLE cases associated with 
other ARBs (the described variations), these notifications were ad-
opted for olmesartan only.

This report aims to systematically review the published liter-
ature and to examine the evidence for SLE related to ARBs other 
than olmesartan. Special attention is paid to the question of whether 
olmesartan and other ARBs- related SLE are similar or distinct in their 
clinical and histological features.

2  | MATERIAL S AND METHODS

A comprehensive literature search was conducted electronically to 
retrieve publications on SLE related to all ARBs including olmesartan, 
and a systematic review performed. The literature search strategies 
were developed using the Cochrane Collaboration Handbook, which 
details the use of the PICO (Population- Intervention- Comparator- 
Outcome) process, a technique used in evidence- based practice to 
precisely frame and answer relevant clinical or health care- related 
questions.11 The PICO framework approach was adhered to while 

developing the search strategies, with the resulting questions used 
to frame the search strategy (Table 1).

The following electronic databases were searched without 
language, publication year or publication status restrictions up 
to October 2019: MEDLINE/PUBMED (Appendix 1), EMBASE 
(Appendix 2), WEB OF SCIENCE (Appendix 3) and SCOPUS 
(Appendix 4). The Preferred Reporting Items for Systematic 
Reviews and Meta- analysis (PRISMA) statement was used in pro-
cessing the search results,12 and duplicates were identified from 
each of the four databases and managed using the reference man-
agement software Zotero. The results were then manually searched 
by the medical librarian- information specialist who performed the 
bibliographic research to remove duplicates and articles reporting 
preclinical studies. The final shortlisted publications were reviewed 
by Prof. Peter Malfertheiner, a key opinion leader in the field of 
gastroenterology, hepatology and internal medicine, and articles 
reporting an association between SLE with ARBs other than olme-
sartan were selected.

3  | RESULTS

A flow diagram of the search process and results is presented in 
Figure 1. The literature search identified 19 articles reporting sus-
pected SLE cases associated with ARBs other than olmesartan, of 
which two were excluded for the following reasons: (a) although 
one manuscript reported a case of enteropathy possibly associ-
ated with candesartan, it was excluded from this review due to 
paucity of the reported information;13 and (b) another publica-
tion14 was identified as a duplicate of a case of losartan- related 
SLE15 and was therefore excluded. A total of 17 case reports de-
scribing severe enteropathy related to ARB intake in 21 patients 
were included in this review.

SLE was reported in patients receiving candesartan (n = 1),16 
eprosartan (n = 1),17 irbesartan (n = 4),18- 20 losartan (n = 7),15,21- 25; 
telmisartan (n = 4)26- 29 and valsartan (n = 4).20,30,31

Table 2 summarises the demographic and clinical data of the 21 
patients included in this review. The duration of treatment with ARBs 
varied from 2 months to 13 years, while the onset of enteropathy 
symptoms ranged from 2 months to 10 years from ARB treatment 
initiation. The most frequently reported symptoms were chronic 
diarrhoea, abdominal discomfort, loss of appetite and weight loss 
(range: 3- 27 kg). All patients required a thorough diagnostic workup, 
while hospitalisation due to SLE- related conditions was reported for 
eight patients.

TA B L E  1   PICO (Population- Intervention- Comparator- Outcome) 
questions

Patient/population Patients with sprue- like enteropathy

Intervention Angiotensin receptor blockers

Comparator Olmesartan

Outcome Not defined
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Table 3 summarises the histological and serological data of the 
treated patients. Among the cases studied, serological testing for 
coeliac disease or autoimmune enteropathy was negative, if per-
formed. In the three cases were no serology and no histological 
confirmation of SLE was documented, the clinical symptoms of SLE 
were reversible by withdrawal of the ARB. Varying degrees of villous 
atrophy were evident when duodenal biopsy was performed, and 
mucosal inflammation was a common finding during endoscopy.

Symptomatic treatment (including antibiotics and corticoste-
roids) and dietary modifications failed to significantly improve en-
teropathy symptoms in the treated patients (Table 3). Diarrhoea 
and/or other gastrointestinal symptoms improved significantly or 
resolved in all the 22 cases following the withdrawal of ARB treat-
ment. Amelioration of symptoms was often rapid, and weight gain 
was commonly reported. When follow- up biopsy was performed, 
the duodenal histology after ARB withdrawal showed changes 

ranging from a slight improvement in mucosal architecture at 3 and 
6 months after withdrawal to marked regression of villous atrophy 
commonly at 3 months follow- up, and in some cases after longer 
follow- up durations (6- 12 months).

4  | DISCUSSION

Olmesartan- related SLE is a rare event, but well established as 
a distinct nosological entity.3,7 However, whether olmesartan- 
associated SLE is drug specific or a class effect in susceptible 
individuals remains a controversial issue. As a contribution to 
this question, we performed a systematic search of the available 
literature and retrieved 17 individual case reports of severe ma-
labsorption associated with ARBs other than olmesartan (cande-
sartan, eprosartan, irbesartan, losartan, telmisartan and valsartan) 

F I G U R E  1   PRISMA article selection flow diagram

Studies included in the
systematic review

(n = 17)

Full-text articles assessed
for eligibility

(n = 19)

Records screened
(n = 1,235)

Records after duplicates removed
(n = 1,427)

Records identified
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in 21 patients. All 21 patients included in the analysis presented 
with severe intestinal symptoms following the intake of one of the 
ARBs. In 10 patients, significant weight loss in addition to severe 
diarrhoea was reported. All had other unspecific abdominal symp-
toms. The clinical picture was similar to the one reported in as-
sociation with olmesartan. Sprue- like intestinal abnormalities were 
found adequately documented in biopsy samples from 14 of the 
21 patients. The histological changes include severe and complete 
villous atrophy, focal villous atrophy, small intestinal inflammation 
characterised by increased intraepithelial lymphocytosis (IEL), and 
shortening and hyperplasia of crypts. In a single case,26 apart from 
duodenal villous atrophy, collagenous bands were described in the 
gastric biopsy samples, which sometimes is also found in sprue- like 
olmesartan- associated enteropathy. The onset of clinical intestinal 
manifestations after ARB treatment initiation was highly variable, 
ranging from 2 months to several years (up to 10 years). Most pa-
tients used the recommended dose of ARBs, but was not reported 
in some patients exposed to candesartan (n = 1), irbesartan (n = 4), 
losartan (n = 1) and valsartan (n = 2).

The association of enteropathy with other potentially harmful 
drugs was excluded in all cases of SLE associated with different ARBs, 
as was pre- existing coeliac disease ruled out by negative transgluta-
minase antibodies in all 17 of the 21 patients who underwent sero-
logical testing. The HLA- DQ2/HLA- DQ8 genotype for susceptibility 
to coeliac disease was reported in two of six patients tested which is, 
however, not dissimilar to that in the general population.

The strongest evidence for the causal relationship between 
ARB treatment and SLE is provided by the recovery/resolution of 
clinical symptoms following ARB withdrawal in all patients studied. 
Incomplete clinical recovery in a few patients is most likely due to 
short follow- up periods. It is worth mentioning that complete clin-
ical recovery occurred rapidly within 2- 4 weeks after termination 
of ARB treatment. Histological examinations at follow- up were re-
ported in 11 of 21 cases, showing that rapid resolution occurred in 
all cases and was usually observed 3 months after ARB withdrawal. 
In addition, Zanelli et al. reported six cases of collagenous- like colitis 
(including acute eosinophilic colitis in two cases) associated SLE in-
duced by ARBs other than olmesartan.20 In all cases, the SLE, as well 
as the associated condition of collagenous colitis, was reversible on 
withdrawal of the ARB. In none of these cases was additional therapy 
required. These observations provide evidence that the clinical and 
histological characteristics of SLE associated with olmesartan and 
other ARBs are comparable.

SLE with ARBs other than olmesartan has also been described 
in the context of previous olmesartan case reports. In a Mayo Clinic 
case series on the association of SLE and olmesartan intake (n = 35), 
many patients were susceptible to coeliac disease according to 
HLA- DQ2 genotype, and three patients who presented with clinical 
symptoms similar to olmesartan- associated SLE were on other ARBs 
(ie irbesartan, valsartan and telmisartan).32 In another case report of 
a patient who developed SLE during olmesartan treatment, intestinal 
symptoms continued even after olmesartan had been replaced with 
a different ARB.33 It is notable that, in this patient, clinical recovery 

was seen only after discontinuation of the alternate ARB,33 which 
lends support to the argument that SLE is a class effect.

Although only a small number of SLE cases with ARBs other than 
olmesartan have been reported to date, the available evidence suggests 
a class effect. A further indication for this comes from a retrospective 
study in patients with abdominal pain who underwent upper gastroin-
testinal endoscopy with duodenal biopsies. In this cohort, no statisti-
cally significant differences were found for any single histopathological 
abnormality between olmesartan and users of other ARBs.34 In this 
context, it needs to be stressed that the incidence of any type of ARB- 
induced SLE is rare. In an endoscopic database, no association with SLE 
was found for olmesartan or other ARBs.35 Furthermore, the absence 
of an increased risk of severe villous atrophy (Marsh grade 3) in pa-
tients with a prior record of ARB use was reported from a retrospective 
Swedish case- control study based on nationwide, including histopa-
thology, registries.36 It should be noted that olmesartan is not available 
in Sweden, and its use was not examined in the study.

The pathogenetic mechanisms of SLE related to ARB treatment 
remain uncertain. No dose dependency suggestive of a toxic drug 
effect was reported for olmesartan or for other ARBs. To make 
the picture even more complicated, patients with ARB- related SLE 
sometimes have involvement of the colonic mucosa with features 
of microscopic/collagenous colitis, quite distinct from the classi-
cal symptoms of coeliac disease. In contrast, some patients with 
olmesartan- related SLE present with the HLA- DQ2/8 genotype,32 
which indicates susceptibility to coeliac disease and increased vul-
nerability to immune- mediated damage. In the case reports de-
scribed here, two of the six patients on an ARB who underwent 
genetic testing had an HLA genotype indicating susceptibility to 
coeliac disease. From these observations, it can be speculated that 
genetic susceptibility may be a facilitator of ARB- associated SLE, 
but it is certainly not a sine qua non. However, this does not exclude 
the possible coexistence of both conditions in individual patients. 
In the case reports reviewed here, coeliac disease as a confounder 
for ARB- associated SLE was excluded not only due to lack of spe-
cific markers but also the fact that clinical and histological recovery 
was achieved only after ARB cessation and not after specific dietary 
intervention.

Initial clinical reports on olmesartan- related SLE prompted sev-
eral retrospective population- based studies to assess its relevance, 
mainly by measuring the risk of hospitalisation with a diagnosis of 
coeliac disease or a diagnosis of unspecified malabsorption in pa-
tients initiating treatment with ARBs. These studies had conflicting 
results: a French study4 and a US study5 highlighted an increased 
risk of severe intestinal malabsorption in patients treated with 
olmesartan in comparison with other ARBs while a pooled analysis 
of two large cohorts of patients obtained from Italian and German 
databases6 and a study conducted in South Korea37 did not confirm 
such previous findings. All these studies agreed on the very low fre-
quency of severe SLE in patients treated with ARBs. The significance 
of findings from these studies is debatable, as relative risk calcula-
tions were based on a small number of cases and partially lacked 
adjustment for potential confounders.
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5  | CONCLUSION

The evidence from the clinical cases presented in this review sug-
gests that SLE is not restricted to olmesartan alone but can also 
occur with other ARBs, and thus it should be considered a class ef-
fect. The paucity of data for SLE related to ‘other’ ARBs is likely to be 
due to the rare incidence of severe enteropathy cases with this class 
of drugs in general. The fact that more cases are reported with ol-
mesartan may be consequent to the likely bias associated with ‘first 
come, first served’ (or ‘notoriety effect’).38

In clinical practice, physicians should be aware of the rare but pos-
sible cause of SLE induced by ARBs. This will facilitate the diagnosis of 
ARB- induced SLE without delay and the subsequent implementation 
of proper treatment. Withdrawal of the ARB usually achieves a rapid 
resolution of clinical symptoms and reversal of intestinal damage.
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