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SESIÓN 4: PREVENCIÓN Y TERAPIA

Investigational therapies for celiac disease and refractory celiac 
disease 

Francisco Leóna, Laura Crespob, Carlota García-Hozc and Garbine Royc

aCelimmune, Bethesda, United States
bDepartment of Gastroenterology, Ramón y Cajal Hospital, Madrid, Spain
cDepartment of Immunology, Ramón y Cajal Hospital, Madrid, Spain

Celiac disease is managed with a life-long strict adherence to 
a gluten-free diet, since there are no medications approved 
to treat this common diet-induced autoimmune disease.1 Un-
fortunately, strict compliance with a gluten-free diet is very 
difficult in practice due to the widespread presence of glu-
ten in foods. For this reason, more than 50% of celiac sub-
jects following a gluten-free diet continue to suffer from 
clinically relevant disease activity (intestinal mucosal atro-
phy, symptoms and/or autoantibodies),2,3 what is called Non-
Responsive Celiac Disease.4 In addition, a small fraction 
(~0.5%) of celiac patients develop a potentially fatal compli-
cation of celiac disease, the development of an intestinal 
lymphoma termed Refractory Celiac Disease Type II (RCD-II).5 
Novel experimental therapies are being studied to increase 
the management options for NRCD and RCD-II patients, aided 
by new assays to measure and monitor gluten in the diet.6

In order of most-to-least advanced products in the pipe-
line, the following experimental medications are in active 
clinical development:

—	�Larazotide acetate (INN-002, formerly AT-1001), a tight-
junction modulator, has completed phase 2b and reduces 
the para-cellular passage of gluten to the lamina pro-
pria.7

—	�The endopeptidase latglutenase (IMGX-003, formerly 
ALV003) has completed phase 2b and breaks down gluten 
to produce less or non-toxic peptide fragments.8 

—	�The anti-IL-15 monoclonal antibody AMG 714, which 
blocks IL-15, a key mediator of the pathophysiology of 
celiac and refractory celiac disease9-11 is currently in 
phase 2a studies in NRCD and RCD-II.

—	�The anti-IL-15-Receptor monoclonal antibody HuMik1b is 
currently in phase 2a for RCD-II.

—	�The leukotriene receptor antagonist montelukast is cur-
rently undergoing a Ph2a gluten challenge study.

—	�The therapeutic vaccine, NexVax2, is being tested in 
phase 1b studies in celiac patients with the aim of induc-
ing gluten tolerance via regulatory T-cells.12

—	�The gluten-binding polymer BL-7010, which sequesters 
gluten in the intestinal lumen to reduce exposure to the 
immune system,13,14 has completed phase 1b testing.

—	�The anti-gliadin avian immunoglobulin IgY15 is in phase 
1/2 in celiac patients.

—	�The transglutaminase inhibitor ZED1227, which blocks a 
key enzyme in the pathophysiology of celiac disease,16 
has completed phase 1 testing. 

—	�The cathepsin S inhibitor RG7625 is undergoing Ph1b test-
ing in celiac patients.

The full list of clinical and pre-clinical programs at the 
date of this writing and the parent organization sponsoring 
the studies is presented in Figure 1 (adapted from Schuppan 
et al, 200917). 

While substantial progress has been made in the last few 
years in the development of experimental medications for 
celiac disease, these therapies remain in early- or mid-
phases of clinical research, and additional effort is required 
to provide alternative management options to patients with 
celiac disease. 

References

1.	 Green PH, Cellier C. Celiac disease. N Engl J Med. 2007;357: 
1731-43. 

10_GASTRO V_ESPECIAL 2.indd   23 07/11/16   12:28



24	 F. León et al

2.	 Lee SK, Lo W, Memeo L, Rotterdam H, Green PH. Duodenal 
histology in patients with celiac disease after treatment with a 
gluten-free diet. Gastrointest Endosc. 2003;57:187-91.

3.	 Lanzini A, Lanzarotto F, Villanacci V, Mora A, Bertolazzi S, Turini 
D, et al. Complete recovery of intestinal mucosa occurs very 
rarely in adult coeliac patients despite adherence to gluten-
free diet. Aliment Pharmacol Ther. 2009;29:1299-308.

4.	 Rubio-Tapia A, Hill ID, Kelly CP, Calderwood AH, Murray JA; 
American College of Gastroenterology. ACG clinical guidelines: 
diagnosis and management of celiac disease. Am J Gastroen-
terol. 2013;108:656-76.

5.	 Verbeek WH, Schreurs MW, Visser OJ, von Blomberg BM, Al-To-
ma A, Mulder CJ. Novel approaches in the management of re-
fractory celiac disease. Expert Rev Clin Immunol. 2008;4:205-19. 

6.	 Comino I, Real A, Vivas S, Síglez MÁ, Caminero A, Nistal E, et 
al. Monitoring of gluten-free diet compliance in celiac patients 
by assessment of gliadin 33-mer equivalent epitopes in feces. 
Am J Clin Nutr. 2012;95:670-7. 

7.	 Leffler DA, Kelly CP, Green PH, Fedorak RN, DiMarino A, Perrow 
W, et al. Larazotide acetate for persistent symptoms of celiac 
disease despite a gluten-free diet: a randomized controlled 
trial. Gastroenterology. 2015;148:1311-9.

8.	 Lähdeaho ML, Kaukinen K, Laurila K, Vuotikka P, Koivurova OP, 
Kärjä-Lahdensuu T, et al. Glutenase ALV003 attenuates gluten-
induced mucosal injury in patients with celiac disease. Gastro-
enterology. 2014;146:1649-58. 

9.	 Malamut G, El Machhour R, Montcuquet N, Martin-Lannerée S, 
Dusanter-Fourt I, Verkarre V, et al. IL-15 triggers an antiapop-

totic pathway in human intraepithelial lymphocytes that is a 
potential new target in celiac disease-associated inflammation 
and lymphomagenesis. J Clin Invest. 2010;120:2131-43. 

10.	 Meresse B, Malamut G, Cerf-Bensussan N. Celiac disease: an 
immunological jigsaw. Immunity. 2012;36:907-19. 

11.	 Abadie V, Jabri B. IL-15: a central regulator of celiac disease 
immunopathology. Immunol Rev. 2014;260:221-34. 

12.	 Tye-Din JA, Anderson RP, Ffrench RA, Brown GJ, Hodsman P, 
Siegel M, et al. The effects of ALV003 pre-digestion of gluten on 
immune response and symptoms in celiac disease in vivo. Clin 
Immunol. 2010;134:289-95.

13.	 Pinier M, Fuhrmann G, Galipeau HJ, Rivard N, Murray JA, David 
CS, et al. The copolymer P(HEMA-co-SS) binds gluten and re-
duces immune response in gluten-sensitized mice and human 
tissues. Gastroenterology. 2012;142:316-25.

14.	 McCarville JL, Nisemblat Y, Galipeau HJ, Jury J, Tabakman R, 
Cohen A, et al. BL-7010 demonstrates specific binding to glia-
din and reduces gluten-associated pathology in a chronic 
mouse model of gliadin sensitivity. PLoS One. 2014;9:e109972.

15.	 Gujral N, Suh JW, Sunwoo HH. Effect of anti-gliadin IgY anti-
body on epithelial intestinal integrity and inflammatory re-
sponse induced by gliadin. BMC Immunol. 2015;16:41. 

16.	 Elli L, Bergamini CM, Bardella MT, Schuppan D. Transglutami-
nases in inflammation and fibrosis of the gastrointestinal tract 
and the liver. Dig Liver Dis. 2009;41:541-50. 

17.	 Schuppan D, Junker Y, Barisani D. Celiac disease: from patho- 
genesis to novel therapies. Gastroenterology. 2009;137:1912-
33.

Figure 1

10_GASTRO V_ESPECIAL 2.indd   24 07/11/16   12:28


