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1. INTRODUCTION

Olmesartan medoxomil (OM) is an angiotensin re-
ceptor blocker antihypertensive drug and is used 
at a single oral dose. Celiac-like enteropathy side 
effect of OM were accepted by the FDA (Accord-
ing to safety announcement UCM359496). Link 
between OM and celiac effect was first defined by 
Rubio-Tapia et al in 2012 [1]–[3] This histopatho-
logical findings of celiac-like side effects are se-
vere intestinal villous atrophy with intraepithelial 
lymphocytosis, increased subepithelial collagen 
and inflammation of lamina propria. The cessa-
tion of OM causes complete improvement of both 
clinical and histological features. The diagnosis of 
celiac disease is supported by a positive antibody 
test (deamidated gliadin peptide, antiendomysial 
antibodies and tissue transglutaminase) and 
symptomatic and histological response to a glu-
ten-free diet [4]–[9] It is difficult to differentiate 
OM and other ARB-related enteropathy findings 
and histopathology from celiac disease. Many cas-
es of celiac-like enteropathy have been reported 
after long-term use of OM in humans. 55 million 
patients worldwide are using OM and the world 
sales volume is $ 5.5 billion. Many of lawsuits filed 
against this side effect result in the compensation 
payment of the originator company. In this study, 
we compared the histopathological findings of the 
OM-SMEDDS and OM suspension administered 
group of rats compared to the control group that 
received no medication. We correlated celiac-like 
enteropathy caused by OM and other ARBs with 
clinical observations and concluded that would be 
beneficial for clinicians.

Preparation of OM-SMEDDS: Preparation of 
OM-SMEDDS: The experiments were carried out 
using our previous standardized and optimized 
SMEDDS and validated HPLC method that re-
ported in our previous article [10] 

Histopathological findings in olmesartan-re-
lated celiac-like entropathy in rats:  Histological 
studies were performed on albino 18 male normo-
tensive Wistar Rats (160-180 g). In our study, after 
one month of exposure of OM Self microemulsify-
ing drug delivery system that we developed 
(SMEDDS) and Olmesartan plain drug suspen-
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Figure 1 Olmesartan induced   enteropathy images in rats.  
There is intense mononuclear cell infiltration and villous 
atrophy at the OM suspension administereted group. 
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sion, histochemical findings of the intestinal sam-
ples were taken from control group, SMEDDS ad-
ministered and OM suspension administered rats. 
The duodenum was used as the intestinal segment 
[11]. Histological examinations of rat intestine in-
dicated that SMEDDS-treated rats and control 
group had no enteropathy findings while the OM 
suspension-treated group showed enteropathy 
findings with increased mononuclear cell infiltra-
tion (Figure 1). We believe our transport system 
reduced the contact of OM with the intestines be-
cause of its lipophilic characteristics. This effect of 
SMEDDS can be explained by increased bile secre-
tion in the gastrointestinal tract, dividing into 
mixed micelles, increasing lymphatic transport, 
and modulating enterocyte-based enzyme and 
carrier systems [12]. Throughout the NIBP experi-
ment, SMEDDS did not cause diarrhea or weight 
loss compared to suspension. This finding sug-
gests that the SMEDDS will prevent celiac-like en-
teropathy. SMEDDS does not cause side effects .

Clinical findings and Case Results in olmesar-
tan-related celiac-like entropathy
In a systematic review performed by Burbure, 
findings from different case series were evaluated. 
In a total of 104 cases, patients who had been us-
ing OM for 1 month to 11.5 years were examined. 
HLDQ / HLDQ8 gene was detected in 70%, villous 
atrophy was detected in 100% and IEL was detect-
ed in 70% of the cases. 30% collagen sprue, 27% 
microscopic colitis and 41% lymphocytic or colla-
gen gastritis were detected in cases. 95% of pa-
tients recovered after discontinuation of OM treat-
ment [13]–[20] 

Clinical findings and Case Results in other 
non-olmesartan-related celiac-like entropathy: 
Case reports of patients taking other angiotensin 
receptor blockers like valsartan, irbesartan, tel-
misartan, eprosartan, losartan, and candesartan 
demonstrated a profound celiac-like enteropathy 
findings and villous atrophy are also exist [20], 
[21], [30], [31], [22–29]

2. CONCLUSION

Our olmesartan-induced celiac rat model experi-
ment has given us hope that in the future we will 
learn more about celiac disease with celiac animal 
models caused by ARB. In addition, our results 
demonstrated histopathologically that olmesartan 
induces celiac-like enteropathy in animals. Since 
antihypertensive ARBs have a celiac side effect, it 

is very important for clinicians to be aware of the 
histopathological and histochemical changes as-
sociated with ARB enteropathy. In the future, fur-
ther studies of olmesartan and other angiotensin 
receptor blockers in humans and animals should 
be performed on a histopathological, genetic and 
histochemical basis. This will resolve unexplained 
enteropathy cases.

References

1.	 A. Rubio-Tapia, M. L. Herman, and J. A. Murray, “Small 
bowel histopathologic findings suggestive of celiac disease in 
an asymptomatic patient receiving olmesartan,” Mayo Clin-
ic Proceedings. 2012.

2.	 F. C. et al., “Severe enteropathy induced by olmesartan: a 
case report,” Fundam. Clin. Pharmacol., 2014.

3.	 Z. R. Luo, T. Huang, W. Li, and B. Z. Shen, “Use of in vivo 
imaging system-bioluminescence imaging to inspect tumor 
dynamic morphology,” Panminerva Med., 2010.

4.	 C. Papista et al., “Gluten induces coeliac-like disease in sen-
sitised mice involving IgA, CD71 and transglutaminase 2 
interactions that are prevented by probiotics,” Lab. Inves-
tig., 2012.

5.	 D. Kaswala, G. Veeraraghavan, C. Kelly, and D. Leffler, 
“Celiac Disease: Diagnostic Standards and Dilemmas,” 
Diseases, 2015.

6.	 G. Oberhuber, “Histopathology of celiac disease,” Biomed. 
Pharmacother., 2000.

7.	 M. M. Niewinski, “Advances in Celiac Disease and Gluten-
Free Diet,” J. Am. Diet. Assoc., 2008.

8.	 J. A. Garrote, E. Gómez-González, D. Bernardo, E. Arranz, 
and F. Chirdo, “Celiac disease pathogenesis: the proinflam-
matory cytokine network.,” Journal of pediatric gastroenter-
ology and nutrition. 2008.

9.	 M. F. Kagnoff, “Celiac disease: Pathogenesis of a model im-
munogenetic disease,” Journal of Clinical Investigation. 
2007.

10.	Y. Komesli, A. Burak Ozkaya, B. Ugur Ergur, L. Kirilmaz, 
and E. Karasulu, “Design and development of a self-microe-
mulsifying drug delivery system of olmesartan medoxomil 
for enhanced bioavailability,” Drug Dev. Ind. Pharm., vol. 
45, no. 8, 2019.

11.	U. Nandi et al., “Pharmacokinetics, pharmacodynamics and 
toxicity of a combination of metoprolol succinate and tel-
misartan in Wistar albino rats: Safety profiling,” Regul. 
Toxicol. Pharmacol., 2013.

12.	A. Müllertz, A. Ogbonna, S. Ren, and T. Rades,“New pers
pectives on lipid and surfactant based drug delivery systems 
for oral delivery of poorly soluble drugs,” Journal of Pharma-
cy and Pharmacology. 2010.

13.	N. Burbure, B. Lebwohl, C. Arguelles-Grande, P. H. R. 
Green, G. Bhagat, and S. Lagana, “Olmesartan-associated 
sprue-like enteropathy: A systematic review with emphasis 
on histopathology,” Hum. Pathol., vol. 50, pp. 127–134, 
2016.

14.	 [M. Degaetani et al., “Villous atrophy and negative celiac 
serology: A diagnostic and therapeutic dilemma,” Am. J. 
Gastroenterol., 2013.

15.	[H. Théophile, X. R. David, G. Miremont-Salamé, and F. 
Haramburu, “Five cases of sprue-like enteropathy in pa-
tients treated by olmesartan,” Dig. Liver Dis., 2014.

16.	[E. Kamiyama, D. Nakai, T. Mikkaichi, N. Okudaira, and O. 



DOI: 10.33892/aph.2021.91.257-259	 APH – DDRS 2021 Conference – Poster Presentations	 259

Okazaki, “Interaction of angiotensin II type 1 receptor 
blockers with P-gp substrates in Caco-2 cells and hMDR1-
expressing membranes,” Life Sci., 2010.

17.	 N. Bhat, N. K. Anupama, A. Yelsangikar, and K. Vizhi, “Ol-
mesartan-related sprue-like enteropathy,” Indian J. Gastro-
enterol., 2014.

18.	G. Ianiro, S. Bibbò, M. Montalto, R. Ricci, A. Gasbarrini, 
and G. Cammarota, “Systematic review: Sprue-like enterop-
athy associated with olmesartan,” Alimentary Pharmacolo-
gy and Therapeutics. 2014.

19.	S. Scialom et al., “Gastrointestinal disorder associated with 
olmesartan mimics autoimmune enteropathy,” PLoS One, 
2015.

20.	L. Marthey et al., “Olmesartan-associated enteropathy: Re-
sults of a national survey,” Aliment. Pharmacol. Ther., 
2014.

21.	M. H., H. K., and V. M., “Celiac disease-like enteropathy 
due to antihypertensive therapy with the angiotensin-II re-
ceptor type 1 inhibitor eprosartan,” Cesk. Patol., 2015.

22.	N. A., Z. M., S. R., and D. M. L., “Sprue-like enteropathy 
associated with angiotensin ii receptor blockers other than 
olmesartan: Description of five cases,” High Blood Press. 
Cardiovasc. Prev., 2017.

23.	M. L. Herman, A. Rubio-Tapia, T. T. Wu, and J. A. Murray, 
“A case of severe sprue-like enteropathy associated with val-
sartan,” ACG Case Reports J., 2015.

24.	M. P. M. D. F. A.M., M. P. M. D. F. A.M., D. V. J. T.M., G. 
L. A., and M. G. J.M., “Enteropathy related to angiotensin 
II receptor antagonist losartan: Case study,” Allergy Eur. J. 
Allergy Clin. Immunol., 2018.

25.	H. Maier, K. Hehemann, and M. Vieth, “Celiac disease-like 
enteropathy due to antihypertensive therapy with the angio-
tensin-II receptor type 1 inhibitor eprosartan,” Cesk. Patol., 
2015.

26.	M. P. V. G. H. S. P. L. M. A. K. M. L Mondet, “angiotensin 
Ii receptor blockers-induced enteropathy: not just olmesar-
tan! A case report with candesartan: ps-067,” Fundam. 
Clin. Pharmacol., 2016.

27.	 P. Malfertheiner, C. Ripellino, and N. Cataldo, “Severe in-
testinal malabsorption associated with ACE inhibitor or an-
giotensin receptor blocker treatment. An observational co-
hort study in Germany and Italy,” Pharmacoepidemiol. 
Drug Saf., 2018.

28.	J. Cyrany, T. Vasatko, J. Machac, M. Nova, J. Szanyi, and 
M. Kopacova, “Letter: Telmisartan-associated enteropathy - 
Is there any class effect?,” Alimentary Pharmacology and 
Therapeutics. 2014.

29.	[H. S. Mandavdhare, V. Sharma, K. K. Prasad, A. Kumar, 
M. Rathi, and S. S. Rana, “Telmisartan-induced sprue-like 
enteropathy: A case report and a review of patients using 
non-olmesartan angiotensin receptor blockers,” Intest. Res., 
2017.

30.	G. Cammarota, G. Ianiro, S. Bibbò, and A. Gasbarrini, “Let-
ter: Telmisartan associated enteropathy - Is there any class 
effect? Authors’ reply,” Alimentary Pharmacology and 
Therapeutics. 2014.

31.	A. Negro, G. M. Rossi, R. Santi, V. Iori, and L. De Marco, 
“A Case of Severe Sprue-like Enteropathy Associated with 
Losartan,” Journal of Clinical Gastroenterology. 2015.


