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Abstract  Celiac disease is a chronic gastrointestinal autoimmune disease that occurs in approximately 0.5-1% of 
the U.S. population. At this point in time there is no cure nor therapeutic option available for patients with CD. The 
only treatment option is a 100% strict adherence to a gluten free diet. However, even complete adherence may not be 
enough as some foods might contain cross contaminated gluten. The purpose of this study was to analyze and 
describe different therapy options currently being investigated for potential use in patients with CD. An analysis of 
ClinicalTrials.gov was performed with the search term “Celiac Disease”. The search returned 192 results, however 
only 8 were pharmacologic treatment options. The pharmacologic therapies located were TIMP-GLIA, ALV003, 
AMG714, pancrelipase, Nexvax2, RO5459072, Hu-Mik Beta-1, and Necator americanus (Na). With the nonexistent 
treatment options currently available, further research needs to be completed to create new therapeutic options for 
patients with CD with the goal of ultimately curing patients. 
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1. Introduction 

Celiac disease (CD) is a gastrointestinal (GI) autoimmune 
disease that occurs in approximately 0.5-1% of the 
population in the United States [1,2]. Complications and 
adverse effects of CD can lead to a decrease in quality of 
life for patients. At this point in time there is no cure for 
CD. There are also zero medications approved by the 
Food and Drug Administration (FDA) with an indication 
for treatment of CD. The only treatment option for 
patients is strict adherence to a 100% gluten free diet [3]. 
Considering that there are over 1,000,000 patients in the 
United States (U.S.) alone with CD, therapy options are 
needed for patients to treat CD and potentially help cure 
this disease. 

Before any medication or therapeutic agent can make a 
difference in patients’ lives, it must go through an 
extensive process of clinical trials and needs approval 
from the Food and Drug Administration (FDA). There are 
4 different phases of clinical trials that medications go 
through, and the first 3 phases are needed to be completed 
in order for a medication to be approved and make it to 
market. Phase 1 trials are aimed at determining the safety 
of the medication as well as optimal dosing [4]. The trial 
drug is given to a small number of healthy patients and the 
dose is slowly titrated until a desired effect is met or side 
effects become too severe [4]. Phase 2 trials are aimed at 
determining preliminary evidence of efficacy of the 
medication as well as potential adverse effects [4]. Phase 2 
trials last longer than phase 1 trials and have a larger 

sample population. Phase 3 trials are aimed at evaluating 
the safety and efficacy of the trial drug in a larger population 
[4]. Phase 3 trials are usually randomized and compared 
against a control group of either placebo or active 
medication. Phase 4 trials are considered postmarketing 
analysis and are undertaken to determine the effectiveness 
and safety profile of a medication under real-world 
settings after it has already been approved [4,5]. 

The purpose of this study is to analyze different therapy 
options currently under trial with the purpose of treating 
CD. 

2. Methods 

An analysis was performed of ClinicalTrials.Gov with 
the search term “Celiac Disease” to review and describe 
different therapy options that might come to market in the 
years to come. After locating the pharmacologic treatment 
options currently listed in ClinicalTrials.Gov, each treatment 
was further researched to help provide a description and 
inform readers of what options might be available on the 
market in the coming years. ClinicalTrials.Gov is run by 
the United States National Library of Medicine (NLM) at 
the National Institute of Health (NIH) and is the world’s 
largest registry of clinical trials.  

3. Results 

The search of “Celiac Disease” on ClinicalTrials.Gov 
returned 192 studies. After analyzing the trials listed in the 
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database, 8 were for potential pharmacologic treatment 
therapies. The other trials listed were additional studies for 
the same drug therapy, dietary supplements, diagnostic 
testing, other, or nonapplicable. The pharmacologic therapies 
located were TIMP-GLIA, ALV003, AMG714, pancrelipase, 
Nexvax2, RO5459072, Hu-Mik Beta-1, and Necator 
americanus (Na). 

3.1. TIMP-GLIA 
TIMP-GLIA is a drug that is currently in Phase 1 that is 

given intravenously (IV). The trial, titled: “A Phase 1, 
First-in-Human, 2-Part, Multicenter Dose Escalation and 
Repeat Dose Study of the Safety, Tolerability and 
Pharmacokinetics of TIMP-GLIA in Subjects With Celiac 
Disease” {NCT03486990}, is an open label trial with an 
estimated 22 participants. The trial started in February 
2018 and has an estimated completion date of March 2019.  

3.2. ALV003 
ALV003 is a combination product that contains  

two gluten specific proteases (ALV001 and ALV002). 
ALV001 is a modified recombinant proenzyme form of 
cysteine endoprotease which is derived from barley [6]. 
ALV002 is a modified recombinant form of prolyl 
endopeptidase from Sphingomonas capsulate [6]. These 
proteases work together to degrade gluten and work faster 
and more efficiently in combination versus either protease 
alone [7]. ALV003 has completed phase 2 trials. Results 
from 2 of the phase 2 trials (A Phase 2a, Double-Blind, 
Placebo Controlled Study of the Efficacy, Safety and 
Tolerability of 6-weeks Treatment With ALV003 In Patients 
With Well-Controlled Celiac Disease {NCT00959114}; 
and A Phase 2a, Double-Blind, Placebo Controlled Study 
of the Efficacy, Safety and Tolerability of 6-weeks Treatment 
With Varying Methods of ALV003 Administration in Patients 
With Well-Controlled Celiac Disease {NCT01255696}) 
indicate that ALV003 appears to alleviate gluten induced 
intestinal mucosal injury in patients with CD [6]. Another 
phase 2 trial (A Phase 2b, Randomized, Double-Blind, 
Placebo-Controlled Dose-Ranging Study of the Efficacy 
and Safety of ALV003 Treatment in Symptomatic  
Celiac Disease Patients Maintained on a Gluten-Free Diet 
{NCT01917630}) showed that seropositive CD patients 
had symptomatic improvements when taken with meals 
[8]. However, patients with symptomatic CD and duodenal 
mucosal injury did not have histological or symptomatic 
improvements compared to placebo [9].  

3.3. AMG714 
AMG714 is fully human anti-interleukin (IL)-15 

monoclonal antibody that is administered subcutaneously 
(SQ). AMG714 has completed two phase 2a trials for CD titled 
“A Phase 2a, Randomized, Double-Blind, Placebo-Controlled, 
Parallel-Group Study to Evaluate the Efficacy and  
Safety of AMG 714 in Adult Patients With Celiac Disease” 
{NCT02637141} and “A Phase 2a, Randomized,  
Double-Blind, Placebo-Controlled, Parallel-Group Study 
to Evaluate the Efficacy and Safety of AMG 714 in Adult 
Patients With Type II Refractory Celiac Disease, an In 
Situ Small Bowel T Cell Lymphoma” {NCT02633020}. 

AMG 714 is a biologic product that is injected SQ every 2 
weeks. Results from these trials have yet to be posted or 
published. 

3.4. Pancrelipase 
Pancrelipase are pancreatic enzymes derived for porcine 

lipases, proteases, and amylases that are currently 
available as a prescription product [10-14]. Pancrelipase 
has several different brand name formulations currently 
available on the market via prescription, such as Viokace, 
Creon, Zenpep, Pertyze, and Pancreaze to name a few  
[10-14]. Although these products all contain pancrelipase 
formulations, none of them are interchangeable. Pancrelipase 
products have FDA approved indications for pancreatic 
insufficiency due to cystic fibrosis, pancreatitis, or 
pancreatectomy [10-14]. These products are all oral 
formulations. The pancrelipase product, Viokace, is 
currently in Phase 4 trials with aspirations of an indication 
in CD. The title of the clinical trial is “Pilot Study of the 
Efficacy of Pancreatic Enzyme Supplementation for 
Symptom Control in Celiac Disease Not Responding to 
the Gluten Free Diet” {NCT02475369}. The study is 
estimating 40 participants and is projected to be completed 
by December 2019. The primary endpoint is reduction in 
GI symptoms.  

3.5. Nexvax2 
Nexvax2 is a peptide based, epitope specific 

immunotherapy that is administered intradermally (ID) via 
injection [15]. Nexvax2 is customized for patients that are 
positive for the human leukocyte antigen (HLA)-DQ2.5 
gene [16]. This represents approximately 90% of patients 
with CD [17, 18]. Nexvax2 contains 3 synthetic peptides 
(NPL001, NPL002, NPL003) that each have 15 to 16 
amino acids and have at least 5 HLA-DQ2.5 restricted 
epitopes that are commonly recognized by gluten-reactive 
cluster of differentiation 4 (CD4) positive T cells [15, 16]. 
Nexvax2 completed a phase 1 trial in Australia titled “A 
Randomized, Double-Blind, Placebo-Controlled Study to 
Evaluate the Safety and Tolerability of Nexvax2 Preceded 
by a Dose Titration Period in Subjects With Celiac Disease 
Currently on a Gluten-Free Diet” {NCT025828799}. The 
study included 38 participants with CD that are 5  
HLA-DQ2.5 positive and were randomly assigned to a 1:1 
ratio of either treatment or placebo. The treatment arm 
consisted of receiving Nexvax2 via ID injection twice 
weekly from 46 to 60 days consisting of 14 to 18 doses. 
The placebo arm consisted of receiving an ID injection of 
sodium chloride 0.9% twice weekly for 46 to 60 days 
consisting of 14 to 18 injections. The trial indicated that 
Nexvax2 could be administered safely in patients and 
showed trends of improved duodenal histology [16]. 

3.6. RO5459072 
RO5459072 is an orally administered small molecule 

product that is a competitive inhibitor of the active site of 
cathepsin S [19]. RO5459072 completed a phase 1 trial 
titled “A Randomized, Double-Blind, Placebo-Controlled, 
Multiple Dose, Parallel Study to Investigate the 
Pharmacokinetics, Pharmacodynamic Effects, Safety and 
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Tolerability of Repeated Dosing of RO5459072 in 
Volunteers With Celiac Disease” {NCT02679014}. 19 
patients with CD on a gluten free diet and had HLA-DQ2.5 
and HLA-DQ8 haplotypes were enrolled in the study. 
Patients were enrolled in a 1:1 ratio of treatment  
versus placebo. The treatment arm received 100mg of 
RO5459072 twice daily for 28 days with food with the 
exception of mornings of Days 7 and 21 in which the drug 
was given while fasting. The results of this trial have yet 
to be published. 

3.7. Hu-Mik Beta-1 
Hu-Mik Beta-1 is a monoclonal antibody that targets 

the cytokine receptor subunit IL-2/IL-15Rβ (CD122) as 
well as blocks IL-15 transpresentation [20]. Hu-Mik  
Beta-1 is in an open label, phase 1 clinical trial titled 
“Phase I Study of the Humanized Mik-Beta-1 Monoclonal 
Antibody Directed Toward IL-2/IL-15R Beta (CD122) 
That Blocks IL-15 Action In Patients With Refractory 
Celiac Disease” {NCT01893775}. The estimated enrollment 
for the study is 12 patients with all participants in the 
treatment arm. The patients will receive one dose of Hu-
Mik Beta-1 every 3 weeks for 3 doses. This phase 1 study 
is still ongoing and the results have yet to be published. 

3.8. Necator Americanus (Na) 
Necator americanus (Na) is a hookworm that has been 

shown to alter the systemic and local immune makeup of 
the infected host [21]. The hookworm Na completed a 
blinded phase 2 trial titled “A Phase 2a, Randomized, 
Double Blinded, Placebo Controlled, Study Evaluating 
Immunity and Gluten-sensitivity by Inoculating Celiac 
Disease Patients With the Human Hookworm Necator 
Americanus” {NCT00671138}. There is also a phase 1 
study currently in process as well as an additional phase 1 
study that has already been completed using Na in CD. 
Twenty participants were randomized in a 1:1 ratio  
of treatment versus placebo. The treatment arm were 
inoculated with 10 Na larvae at week 0 and then an 
additional 5 Na larvae at week 12. 

4. Discussion 

Although these treatment options are currently under 
trial, there is no guarantee that any of them will ultimately 
make it to market. Approximately only 11% of drugs that 
make it to clinical trials ultimately pass and become 
approved [22]. With the high number of patients in the 
United States and around the world with CD, there are 
numerous reasons for continued research into finding 
appropriate therapies to help treat or cure this disease. 
Since there are no treatments available, there is a large 
economic incentive for pharmaceutical companies to try 
and develop a therapy aimed at this indication. Bringing to 
market one of the first ever treatment therapies for a 
disease with millions of patients could generate significant 
revenue for pharmaceutical companies. If new therapies 
can decrease adverse symptoms and hospitalizations while 
increasing quality of life, they could offer a significant 
cost-effective opportunity, even if they carry a large 

sticker price. Decreasing adverse symptoms and increase 
quality of life can also increase societal production. This 
will be due to patients missing less days of work and be 
more productive, leading to significant societal benefit. 
The only available treatment for patients with CD is a 
strict 100% gluten free diet. However, even adhering to 
this fully may still not be enough to prevent adverse 
effects. Even if foods are gluten free, they might contain 
cross-contaminated gluten if it was not prepared 
separately from other gluten products. In addition to this, 
some prescription, over-the-counter (OTC), or dietary 
supplements may contain gluten which can lead to adverse 
events. The cost of a hospitalization in the United States 
for CD has typically ranged between $9,500 to $11,500 
[23]. Adhering to a strict gluten free diet also can be 
financially difficult for patients since gluten-free products 
tend to be significantly more expensive [24]. 

It is encouraging to see these 8 different products are 
currently being studied for their safety and efficacy in 
patients with CD. However, more research needs to be 
completed to try and find new therapies with novel 
mechanisms of action (MOA) with the hope of improving 
or preventing symptoms, treating the disease, and one day 
possibly curing CD. 

5. Conclusion 

There are currently several therapeutic options currently 
being investigated for treatment of CD. With the 
nonexistent treatment options currently available, further 
research needs to be completed to create new therapeutic 
options for patients with CD with the goal of ultimately 
curing patients. 
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