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Coeliac
disease

Diagnostics and
therapies beyond
the gluten-free diet

JAMES DAVESON wBBS, FRACP

Coeliac disease, once seen as a condition primarily
affecting children, is now recognised as a complex
systemic disorder with diverse symptoms across
all ages. The gluten-free diet remains the
cornerstone of treatment; however, with a modern
understanding of its pathophysiology, emerging
therapies hold the promise of alleviating the
burdens of strict dietary adherence and improving
patient quality of life.

luten appeared in the human diet when agricultural
practices enabled the cultivation of cereal grains around
10,000 years ago.' Beginning in the ‘Fertile Crescent’
(located in the Middle East), this cultivation aided the
congregation of people into stable communities.? Residing adjacent
to the Fertile Crescent in what was then Cappadocia, the Greek
physician Aretaeus first described a condition he called koiliakos
(of the abdomen) describing ‘undigested food and loose stools’
2000 years ago.? Aided by the ability to read ancient Greek,
Dr Samuel Gee anglicised koiliakos to ‘coeliac’ in 1887 when he
gave the first modern description of coeliac disease, noting that
‘if the patient can be cured at all, it must be by means of diet’?
In 1924, without knowing the environmental driver of coeliac
disease, a predominantly exclusive ‘banana diet’ was attributed
to saving an untold number of lives of severely unwell children.**
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However, it was not until the 1940s that Dr Willem Dicke estab-
lished that the exclusion of wheat led to a clinical improvement.®
Associated histological small intestinal pathology was demon-
strated in the mid-1950s and, with the advent of the flexible
fibreoptic endoscope in 1958, the diagnosis and management of
coeliac disease fell upon the modern gastroenterologist.”'* More
advanced diagnostics have seen the diagnosis of coeliac disease
in people not necessarily presenting with bowel symptoms, under-
scoring coeliac disease to be a multisystem immune disorder,
rather than an isolated intestinal disease."

Despite affecting between 0.7% and 1.4% of the global pop-
ulation, and with an increasing incidence and prevalence, the
only treatment remains a strict gluten-free diet (GFD), which is
expensive, is socially isolating, carries a high treatment burden
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and may not, as once believed, restore the bowel to full health.'>"
With an advanced understanding of its immunopathogenesis,
there are now multiple potential novel therapeutics in various
phases of global clinical trial development in humans, many of
which are also being conducted in Australia. This article provides
an overview of coeliac disease, with a focus on the use of estab-
lished and potentially new diagnostics, and emerging therapies
beyond the GFD.

Pathophysiology of coeliac disease

Gluten is a mixture of hundreds of proteins, mainly composed
of gliadin and glutenin proteins, so named because of their high
concentration of the amino acids proline and glutamine.”® These
amino acids render the gluten protein resistant to complete

KEY POINTS

« Coeliac disease is a systemic immune disorder with a wide

range of extraintestinal symptoms affecting around 1% of

the global population.

Current diagnostic tests, including serology and small

bowel biopsy, need to be utilised correctly and early to

capture underdiagnosed cases.

The gluten-free diet remains the cornerstone of treatment;

however, it carries a high treatment burden, with strict

adherence difficult for many patients, and inconsistent

mucosal healing.

Novel therapies for coeliac disease are advancing rapidly,

targeting various stages of the disease pathway, but none

have yet completed a successful phase 3 trial.

o The future of coeliac disease management will likely
involve a combination of expert dietary guidance and
pharmacological strategies.

digestion in the human gut, with the resultant nondegraded
peptides being seen as toxic in people with coeliac disease. Gliadin
and glutenin proteins are collectively referred to as prolamins
because of this abundance of proline and glutamine."*" Gluten
or glu- (from the Latin gliiten, which translates to ‘glue’ or ‘gluey
substance’) collectively refers to these and other structurally
related prolamins, which are also found in rye as secalins, in
barley as hordeins and in oats as avenins.?® These nondigested
smaller peptide chains of amino acids from gluten proteins are
the drivers of coeliac disease and, consequently, any foods con-
taining these are excluded in a strict GFD.*!

In people with coeliac disease, the nondigested peptides cross
the mucosal epithelium and, once within the lamina propria, are
deamidated by the enzyme transglutaminase-2, which converts
these peptides to being highly immunogenic.'>% The peptides
are presented on the surface of antigen-presenting cells by genet-
ically defined human leucocyte antigen (HLA) heterodimers and
recognised by gluten-specific CD4+ T cells.?*# This interaction
between antigen-presenting cells, HLA, gluten peptides and T
cells lies at the centre of the coeliac disease pathogenesis.”® Given
this, the clinically determinable absence of an at-risk HLA allele
in an individual virtually excludes the diagnosis of coeliac
disease.

Once activated, pathogenic gluten-specific CD4+ T cells
secrete cytokines with a resultant inflammatory milieu. Gluten-
specitfic CD4+ cells provide helper signals to B cells; as plasma
cells, they then become capable of secreting antibodies against
deamidated gliadin peptide (DGP) and transglutaminase-2,
both of which are used clinically to screen for coeliac disease.”
Killer T lymphocytes degrade surface enterocytes and result in
villous atrophy.?

MedicineToday | JUNE 2025, VOLUME 26, NUMBER 6 1.3

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2025. https://medicinetoday.com.au/mt/2025/june



COELIAC DISEASE continued [

Diagnosis of coeliac disease
Clinical manifestations
The recently held view, even up to the late
20th century, that coeliac disease occurs
predominantly in Caucasians presenting
with bloating and diarrhea is now believed
to be more an exception than the rule.*
Coeliac disease presents with a broad
spectrum of extraintestinal symptoms
(Figure 1) in people of almost any ethnicity,
including those from North Africa, the
Middle East, Asia and northwestern
India.!"*** This broad heterogeneity of
its clinical presentation likely contributes
to its global underdiagnosis.*

Although coeliac disease affects one in
70 people in Australia, only one in five
receive a diagnosis.**** Delays of over
10 years can occur before a diagnosis is
established, with a reduced quality of life
for those remaining undiagnosed.*?*
Attempts to identify cases in high-risk
groups, such as first-degree relatives (affect-
ing about 10%), are recommended." A
recent Australian study that screened over
200 first-degree relatives of people with
diagnosed coeliac disease in an inner city
metropolitan centre found that 14% of the
genetically at-risk children had the disease
but were undiagnosed; this is especially
pertinent in the context of the reduced
regional access to healthcare services.”

Coeliac disease can present with a
chameleon-like cluster of symptoms,
including faltering growth, dental enamel
defects, delayed puberty, amenorrhoea,
unexplained infertility, anaemia (both
microcytic due to iron depletion or macro-
cytic due to low vitamin B12 levels), low-
impact fractures from osteoporosis or
osteopenia, and unexplained neurological
symptoms, including recurrent head-
aches.****¥ Lowlevels of vitamin B12, folate,
calcium, potassium, magnesium, phosphate
and vitamin D, as well as elevated liver
enzymes, should also prompt a considera-
tion of coeliac disease, as should unex-
plained thrombocytosis as a marker of
functional hyposplenism.”* Dermatitis
herpetiformis occurs in up to 10% of people
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with coeliac disease, and there is an
increased prevalence of coeliac disease in
those with Hashimoto’s thyroiditis, type 1
diabetes, Down’s syndrome and other
autoimmune diseases (Figure 1).*%*
However, after following a strict GFD
for one to two years, the symptoms of
coeliac disease can change. Pronounced
nausea and vomiting can subsequently
follow a single oral gluten exposure one
to two hours post-ingestion. Elevated lev-
els of interleukin (IL)-2 have been shown
to correlate with these symptoms, vali-
dating the long-held symptom reporting
by patients.** An Australian study pre-
sented as an abstract at the International
Society for the Study of Coeliac Disease
meeting in Sheffield, UK in 2024 pointed
towards micro-amounts of gluten result-
ing in IL-2 elevation as a marker of
immune activation in coeliac disease
(ACTRN12621000781842).

Blood tests
When coeliac disease is suspected, anti-
tissue transglutaminase (anti-tTG) immuno-
globulin (Ig)A and DGP IgG antibodylevels
should be requested, given their high sen-
sitivity (>85%) and specificity (>90%).4*
An IgA level is often routinely supplied
with the reporting of an anti-tTG result,
with the aim of excluding false-negative
anti-tTG IgA results based on low IgA lev-
els. IgA deficiency occurs in up to 3% of
patients with coeliac disease, representing
an increase of 10- to 15-fold compared with
the general population.”® Levels of IgA must
be very low rather than slightly out of range
for this to be a clinical concern. An initial
request for levels of anti-tTG IgA, serum
IgA and DGP IgG generally overcomes this
issue, as an IgG-based test is included and
avoids the need for repeated venesections.
Antiendomysial antibody testing has a
higher specificity of more than 99% but is
generally only requested in cases of diag-
nostic uncertainty, given that the test is
labour intensive and expensive.*

The accuracy of serological testing
depends on an adequate intake of gluten
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before testing. As such, patients should not
be told to start a GFD until their serology
hasbeen performed. A clinical response to
a GFD test does not confer a diagnosis of
coeliac disease, and symptoms can be inap-
propriately attributed to gluten when other
components in the diet or diseases (such
asirritable bowel syndrome or inflamma-
tory bowel disease) may be the actual
cause.”” Anincomplete initial work-up may
result in potential delays in arriving at the
correct diagnosis.” Wheat is not composed
solely of gluten, and wheat-derived fructans
can result in bowel symptoms in patients
unaffected by coeliac disease.”>> The only
instance in which serological testing would
not be required before starting a gluten-
containing diet is ifaccurate genetic testing
reveals an absence of an at-risk genotype
(HLA-DQ2,-DQ8 and -DQ7 haplotypes),
as this effectively excludes a diagnosis of
coeliac disease.*

Gluten challenge
For undiagnosed people on a GFD,
although there are data suggesting that a
shorter gluten challenge could be suffi-
cient, the generally accepted clinical
approach is to consume the equivalent of
four pieces of bread daily (equivalent to
10-12 g of gluten per day) for a minimum
of six weeks prior to testing.>*** For those
not wishing to undertake a conventional
dietary gluten challenge using bread or
other foods (which can complicate the
attribution of symptoms), vital wheat glu-
ten, which is the material remaining after
thoroughly washing and drying wheat
flour, can be used as a substitute.”® An
initial challenge of 1 to 2g of vital wheat
gluten daily can be uptitrated over the
course of one to two weeks to 16g daily,
which equates to about 12 g of gluten pro-
tein. A gentle uptitration reduces the risk
of severe vomiting or other potential
symptoms in those with undiagnosed
coeliac disease.”*

An exciting development arising from
the RESET Nexvax2 studies was the find-
ing of elevated IL-2 levels in the blood of
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Figure 1. Clinical manifestations and associations of coeliac disease.
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people with coeliac disease, but not in those
without coeliac disease, with levels peaking
two to four hours after a single oral dose
of gluten.” This has been recently adapted
to a whole-blood assay system, where
collected blood is combined with gluten
peptides inablood collection tube outside
the body. It represents a potential new
diagnostic test for coeliac disease in those
already consuming a GFD, negating the
need for an oral gluten challenge.*

Duodenal biopsies

Currently, a confirmatory duodenal biopsy
ensures a correct diagnosis before subject-
ing patients to a lifelong GFD, as well as
providing a baseline reference for a
post-treatment histological response.
Coeliac disease can affect the small bowel
in a patchy manner and multiple biopsies
are suggested; two from the first part of the
duodenum and four from the second."*!
Biopsies should be collected with a single
pass of the biopsy forceps via endoscopy.®
In clinical practice, correct interpretation
of the duodenal biopsy is highly dependent
on both sufficient sampling and correct
laboratory orientation, leaving the results
prone to interobserver variability.
High-quality, well-orientated and correctly
cut samples reduces the risk of an erroneous
assessment and diagnosis.®***

No-biopsy approach in children

The European Society for Paediatric

Gastroenterology, Hepatology and Nutri-

tion released revised guidelines supporting

ano-biopsy diagnosis for children in 2020.

A biopsy can be omitted if, with the agree-

ment of the family, any of the following

are present:

o characteristic symptoms of coeliac
disease

o ahigh anti-tTG IgA value 10 times or
greater the upper limit of normal

o positivity for endomysial antibodies
detected in a second serum sample.
If present, the child should be referred

to a paediatric gastroenterologist for diag-

nosis.”” The absence of standardisation

of anti-tTG assays and the real risk of

misdiagnosis without following these strict
criteria can limit this approach in clinical
practice. It is also still recommended that
abiopsy be performed in children if these
criteria are not met, especially in those
with a positive transglutaminase-IgA titer
(<10 times the upper limit of normal).®®

Genetic testing

The main susceptibility genetic haplotypes
for coeliac disease are HLA-DQ2, -DQ8
and -DQ7, which are present in over 99%
of patients with coeliac disease, although
they are also present in 40 to 50% of the
Australian population.® Given this, a pos-
itive gene test result for coeliac disease does
not confirm a diagnosis of coeliac disease,
but its absence confers a negative predictive
value of greater than 99%. This is useful to
help exclude coeliac disease in patients
already on a GFD before undergoing a
gluten challenge and to exclude coeliac
disease in first-degree relatives, negating
the need for future screening. In children
genetically at risk who return initially neg-
ative serology results, retesting (in the
absence of intercurrent symptoms) before
each anticipated growth opportunity (e.g.
before puberty and adolescence) is clinically
recommended.

Although genotyping has been available
both publicly and privately in Australia
and frequently requested for many years,
two Australian papers raised concerns
over reporting discrepancies in genetic
testing and national laboratory perfor-
mance in 2017 and 2018.5% Given these
concerns, although likely to be valid, HLA
typing should be carefully reviewed if
being used to exclude coeliac disease in a
patient on a GFD or to define future risk
inahigh-risk patient, such as a first-degree
relative. The interpretation of HLA typing
is complex, and it is important that labo-
ratories ensure the results are accurateand
able to be understood by practicing clini-
cians as per academically open-access and
accepted Australian guidelines.” If there
are clinical concerns, it would be best to
on-refer the patient for review by a clinician
with expertise in coeliac disease.
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Undiagnosing coeliac disease

Up to 20% of people labelled with coeliac
disease may not in fact have coeliac disease,
with these patients unnecessarily following
aGFD.®” Anti-tTG IgA and DGP IgG tests
have been commercially available in Aus-
tralia since the turn of the 21st century,
although prior to this, less accurate tests for
anti-gliadin antibodies with lower sensitivity
and specificity were used.”* Consequently,
many diagnosed with these serological tests
(e.g. older patients who may have been diag-
nosed before the turn of this century) may
have been diagnosed incorrectly, as there
may have been another cause for the coex-
istent histological changes present at the
time. Causes of villous atrophy other than
coeliac disease are common and can often
be misinterpreted as coeliac disease, par-
ticularly if the anti-tTG IgA and DGP IgG
results were negative at the time of diagnosis
(or an older, less specific though positive
serological test prior to 2000 was used).

Common causes of villous atrophy,
which can be mistaken for coeliac disease,
include the use of NSAIDs and angio-
tensin II receptor antagonists (e.g. olme-
sartan), Helicobacter pylori infection,
inflammatory bowel disease, enteric infec-
tions, tropical sprue and rarer diseases
such as common variable immunodefi-
ciency (Box 1). These should be considered
if the serological test results are negative,
or if the initial histological changes are
notimproving as expected. The diagnosis
of coeliac disease based solely on histo-
logical results or when combined with
older serological tests should be done so
cautiously. The rare entity of seronegative
coeliac disease (the finding of villous atro-
phy in the absence of positive serological
tests) requires repeated gluten challenges
for confirmation.”

Clinical clues to a misdiagnosis of coe-
liac disease include the finding of normal
histology in a patient who is not strictly
compliant with a GFD, an inability to
locate initial serological results, an older
historical diagnosis using outdated sero-
logical tests or a diagnosis of ‘seronegative’
coeliac disease.
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COELIAC DISEASE continued I

1. CAUSES OF VILLOUS ATROPHY THAT
CAN MIMIC COELIAC DISEASE IN THE
ABSENCE OF SUPPORTIVE SEROLOGY

Drugs and treatments

* NSAIDs, olmesartan and other
angiotensin Il blockers, mycophenolate

¢ Radiation and chemotherapy

Infections

* Helicobacter pylori

¢ Giardiasis

¢ Cryptosporidiosis

* HIV

* Viral gastroenteritis

¢ Tuberculosis

* Whipple’'s disease

Immune disorders

¢ Autoimmune enteropathy

¢ Inflammatory bowel disease

Immune deficiencies

e Common variable immunodeficiency

Malignancies

* Enteropathy-associated T-cell
lymphoma

Nutritional deficiencies

* Malnutrition

¢ Vitamin B12, folic acid and zinc
deficiencies

Other

¢ Eosinophilic duodenitis

e Peptic duodenitis

o Allergy to cow’s milk

* Small intestinal bacterial overgrowth

* Tropical sprue

Postdiagnosis of coeliac disease

The only treatment for coeliac disease is a
GFD, which poses considerable challenges.
The treatment burden of a GFD is very
high, likely because of the continuous life-
long and daily concern about food choices.”
The pronounced vomiting and nausea
experienced when inadvertently exposed
to gluten while following a strict GFD leads
to patient anxiety about becoming unwell
after accidental gluten exposure; this isan
important consequence of a GFD.”>” Glu-
ten exposure when eating at restaurants or
travelling is difficult to avoid, and the
hypervigilance around gluten-free options
isalso associated with anxiety and depres-
sion, which may require early psychology
input.’*”” A GFD is expensive, difficult for
the financially vulnerable and, unlike other
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approved treatments, does not attract a
financial rebate. Food consumption is cen-
tral to human interaction and a GFD in
adolescents can be socially isolating.
Regional and remote patients have less
access to gluten-free options, and those
with a reading disability, who are visually
impaired or who are intellectually chal-
lenged may find food labelling difficult to
interpret. Consequently, in patients with
coeliac disease, the strict following of a
GFD ranges from 42 to 91%.”>7

A clinical improvement can occur within
days to weeks of starting a GFD; however,
the return to normal serological levels of
anti-tTG IgA and DGP IgG usually occurs
within six months and can take longer.*”
Persistent antibody elevation is often an
indicator of inadvertent exposure or non-
adherence to a GFD. Dietitians experienced
in coeliac disease can play an important role
inidentifyingareas where inadvertent gluten
exposure occurs, providing advice for travel
and assisting when social isolation is
evident.

Screening for hypothyroidism (three- to
fourfold higher risk in people with coeliac
disease) and type 1 diabetes (affecting 5%
of people with coeliac disease) is important,
and in those with abnormal liver enzymes,
possible diagnoses include autoimmune
hepatitis, primary biliary cirrhosis and
primary sclerosing cholangitis.*® An initial
baseline panel of bloods including the
following tests provides a comprehensive
initial data set:

« afull blood count

o electrolytes and liver function test
o calcium and phosphate test

« iron studies, including ferritin

« assessment of serum levels of folate

and vitamins B12 and D
o assessment of copper, zinc and

magnesium levels
o thyroid-stimulating hormone and

thyroid autoantibody tests
o antinuclear antibody test
o extractable nuclear antigen test
o parathyroid hormone test.

An elevated level of C-reactive protein
can point to another diagnosis, as it is
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usually normal in coeliac disease. A visit
six months post-necessary supplemen-
tation to confirm normalisation of ini-
tially abnormal results is clinically
appropriate.

Up to 75% of people with coeliac disease
may have osteopenia or osteoporosis at the
time of diagnosis, and a dual-energy x-ray
absorptiometry scan should be considered
within a year of diagnosis in adults and no
later than 30 to 35 years of age.®** In coe-
liac disease, functional hyposplenism can
predispose an individual to sepsis from
encapsulated organisms, and vaccination
against pneumococcus is recommended,
asisanannual influenza vaccination.!-%%
Coeliac Australia, a membership-based
organisation, provides the latest in research
updates (https://coeliac.org.au/).

Mucosal healing is observed in 95% of
children within two years of starting a
GFD, whereas demonstrable mucosal heal-
ing after two years of following a GFD
varies from 12 to 79% in adults.®**” The
variability in histological improvement
aligns with clinical concerns over histology
reporting in biopsies collected from patients
on a GFD. Technical challenges such as
misorientation have led to discrepant
reports of mucosal ‘healing’. However, as
it remains standard clinical practice in
adults to repeat small bowel biopsies
post-initiation ofa GFD to confirm healing,
this should not be done before two years
of following a GFD in the absence of new
or concerning symptoms.

Nonresponsive histology

In people with a confirmed diagnosis of
coeliac disease, a persistently positive serol-
ogy is strongly associated with ongoing
intestinal damage; however, conversely,
negative serology does not predict small
bowel mucosal healing.®® The rate of
mucosal healing in adults on a GFD ranges
from six months to 10 years.* Refractory
coeliac disease (RCD), although often con-
sidered a cause of nonhealing mucosa, is
rarely the cause. A study including patients
with coeliac disease on a strict GFD for
an average of six years from Australia,
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New Zealand and the USA found that the
small bowel histology had failed to com-
pletely normalise in more than 90%.% In
a Spanish study, over 50% of adults with
coeliac disease had villous atrophy present
two years after starting a strict GFD.*® It
is becoming increasingly recognised that
a GFD may be insufficient to induce com-
plete mucosal remission in some individ-
uals, but this knowledge has not yet
translated into clinical management.* This
finding can cause patients considerable
anxiety.®

Nonresponsive coeliac disease
Nonresponsive coeliac disease (NRCD) is
defined as a failure to respond sympto-
matically or to resolve biochemical abnor-
malities after at least six months of starting
a GFD.”" However, this definition is cur-
rently under review. Histology results are
not included in this definition and would
likely be abnormal if tested. NRCD may
be better defined including nonresponsive
histology as well as persistent gastrointes-
tinal symptoms.

When faced with a patient with NRCD,
the first step should be to review the orig-
inal diagnosis, including histology and
serology, to ensure it was correct. The most
common cause of NRCD is gluten expo-
sure, and while understanding the
patient’s concern about this suggestion,
referral to an experienced dietitian is often
useful.”? If the dietitian feels there is no
potential for gluten exposure, the most
likely cause is a slow response (e.g. in older
individuals or in those homozygous for
HLA-DQ2.5). Other conditions not nec-
essarily related to coeliac disease, such as
microscopic colitis, Crohn’s disease, irri-
table bowel syndrome, small intestinal
bacterial overgrowth, Helicobacter pylori
infection, lactose intolerance, diverticular
disease, pancreatic exocrine insufficiency,
gastroparesis and constipation, can also
result in persistent small bowel histolog-
ical changes and symptoms that do not
seem to be clinically responding to a GFD
(Box 2).”** RCD, although often thought
of early, is rarely a cause of NRCD.”

Refractory coeliac disease
RCD is defined as persistent or recurrent
malabsorptive symptoms and signs with
villous atrophy, despite consuming a strict
GFD for more than 12 months, in the
absence of all other causes of NRCD and
overt malignancy.”® The main risk group
includes those aged older than 50 years who
have never been diagnosed with coeliac
disease or who have not followed a GFD.
There are two types of RCD: RCD-I
and RCD-II. Although those who develop
RCD-II are clinically unwell, it can be
difficult to differentiate between RCD-I
and inadvertent ongoing gluten expo-
sure, both clinically and with advanced
testing. Again, it is important to ensure
the initial diagnosis was correct and that
villous atrophy was not associated with
other causes or that the patient was not a
slow responder. RCD-II presents with
significant weight loss, nutritional defi-
ciencies and biochemical abnormalities,
and confers a poor 5-year survival rate.””%
RCD-II is generally considered a preneo-
plastic condition, with 50% of patients
developing enteropathy-associated T-cell
lymphoma within five to 10 years.”*!*
RCD-II can be diagnosed clearly with the
demonstration of clonal expansion of sur-
face CD3- and intracytoplasmic CD3+
intraepithelial lymphocytes, along with
monoclonal rearrangement of the gamma
chain of the T-cell receptor.”* Involving a
gastroenterologist specialising in coeliac
disease is recommended for suspected
cases of NRCD and RCD.

Novel therapies

Given that a GFD poses a substantial
burden for patients with coeliac disease, it
is not surprising that patients with coeliac
disease are interested in alternative nondi-
etary therapies.>'®® The field is moving
rapidly, and at the time of writing this arti-
cle, there are around 20 novel therapeutics
at various stages of clinical studies, many
of which are or have been trialled in Aus-
tralia (Table). Understanding how they will
be incorporated into the treatment land-
scape in the future will be an exciting
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2. CAUSES OF NONRESPONSIVE
COELIAC DISEASE

Incorrect diagnosis of coeliac disease

* Ongoing gluten exposure (advertent or
inadvertent)

Gastrointestinal cause (luminal)

* |rritable bowel syndrome and fructose
intolerance

e Small intestinal bacterial overgrowth

e Lactose intolerance

e Diverticular disease

e Crohn’s disease

* Microscopic colitis

» Refractory coeliac disease (rare)

Gastrointestinal cause (nonluminal)

* Exocrine pancreatic insufficiency

* Bile acid diarrhoea

Immune causes

e Common variable immunodeficiency

* Related autoimmune conditions, such
as thyroid disease

Drug-induced enteropathy

¢ NSAIDs, olmesartan and other
angiotensin Il blockers, mycophenolate

Psychiatric comorbidities

Malignancies

* Enteropathy-associated T-cell
lymphoma

e Other bowel malignancies

Other:

* Eosinophilic enteritis

e Gastrointestinal infections

challenge for those involved in treating

coeliac disease.

Several novel therapies have progressed
to phase 2 studies; however, none have yet
successfully completed a phase 3 study,
which is required for a therapy to be com-
mercially available. The potential thera-
peutic targets follow the pathogenesis of
coeliac disease and can be broadly divided
into therapies acting:

« within the gut lumen to prevent
exposure to gluten or to reduce the
gluten load

o to regenerate the bowel wall
epithelium or reduce epithelial
permeability

o within the lamina propria to alter the
aberrant immune response

« to restore the body’s immune
tolerance to gluten.
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TABLE. NOVEL THERAPEUTICS FOR COELIAC DISEASE IN CLINICAL TRIAL DEVELOPMENT
Area of target Therapeutic Mechanism of action Phase completed or entered
Luminal IMGX-003 Decreases gluten load by increasing the digestion of toxic 2
(latiglutenase) immunogenic peptides
TAK-062 Decreases gluten load by increasing the digestion of toxic 1/2
immunogenic peptides
E82 Genetically modified bread 1
AGY Binds and prevents the absorption of gluten peptides 1/2
BL-7010 Prevents the formation of toxic immunogenic peptides 1
Bowel wall IMU-856 Regenerates bowel wall epithelium and reduces permeability | 1
AT-1001 (larazotide) Modulates tight junctions reducing permeability 2/3 (discontinued)
Lamina propria ZED-1227 Transglutaminase-2 inhibition 2
PRV-015 IL-15 inhibition 1/2
TEV-53408 IL-15 inhibition 1
CAL-002 IL-15 inhibition 1
FB-102 Targets CD122 (subunit of 11-2/I1L-15) 1
DON-Q52 HLA-DQ2.5 neutralising antibody 1
MTX-101 Restores CD8 T, function eliminating pathogenic CD4 T cells 1
Amlitelimab Binds to OX40L on APCs, preventing interaction with OX40 1/2
on activated T cells
Ritlecitinib JAK3/TEK inhibitor 1/2
Tofacitinib Pan-JAK inhibitor in refractory coeliac disease type Il Pilot
Immune TAK-101 Encapsulation of gliadin by nanoparticles presented to 2
tolerance tolerogenic APCs
KAN-101 Deamidated gliadin peptide re-educating T cells 1/2
TPM-502 Harnesses the liver to promote antigen-specific tolerance 2

Abbreviations: APC = antigen-presenting cell; HLA = human leucocyte antigen; IL = interleukin; JAK = Janus kinase.

These current therapeutic targets
are illustrated in the context of the
pathophysiology of coeliac disease in
Figure 2.

Therapies targeting within the lumen

Luminal strategies encompass four main

mechanisms to reduce exposure to gluten

peptides:

o genetically modifying wheat to
remove toxic gluten peptides

o breaking down immunogenic gluten
peptides in the gut before they are
absorbed
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« binding and sequestering gluten
peptides out of the body before

they can be absorbed
« reducing intestinal permeability to

prevent absorption.

Latiglutenase and TAK-062 are
designed to increase the intraluminal
digestion of toxic gliadin peptides, ren-
dering them nonimmunogenic when
absorbed. Latiglutenase is the most pro-
gressed investigational therapy with sev-
eral phase 1 and 2 studies published. It
has been shown to be safe and able to
reduce mucosal damage.'”*'% TAK-062

JUNE 2025, VOLUME 26, NUMBER 6
Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2025. https://medicinetoday.com.au/mt/2025/june

has completed a phase 1 study showing
that it was well tolerated with a median
gluten degradation of more than 97% and
is currently being trialled in a phase 2
study.'””

E82 is a genetically modified wheat
line that has been shown to reduce
immune responsiveness, although a
symptom improvement has not been
shown.'”” AGY is an egg yolk-derived
antigliadin antibody that has been shown
to bind to and prevent the absorption of
gliadin in the intestine. It was deemed
safe in a phase 1 study with a small
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Figure 2. Pathophysiological targets of investigational therapies for coeliac disease.
Abbreviations: IL = interleukin; HLA = human leucocyte antigen; tTG = tissue transglutaminase.

number of participants.'’ BL-7010 binds
to gliadin and protects it from digestive
enzymes, preventing their formation of
immunogenic peptides. It has been shown
to reduce immune reactivity with a
decrease in tumour necrosis factor-a in
patients with coeliac disease.!'"!!?

Therapies targeting the bowel wall
epithelium

Acting as a regulator of intestinal barrier
function and regenerator of the bowel wall
epithelium, IMU-856 is an orally available
and systemically acting small-molecule
modulator that targets sirtuin-6. IMU-856
has been shown in a phase 1 study to be
well tolerated, improve measures of nutri-
ent absorption (zinc, vitamin B12), reduce
gluten-induced symptoms and attenuate
mucosal damage.'”?

Larazotide (AT-1001) modulates tight
junctions aiming to prevent the passage
of gliadin peptides through the epithelial
barrier. Despite being well tolerated and
improving symptoms in patients with

coeliac disease, a phase 3 study was halted
when an interim analysis with disappoint-
ing results led to its discontinuation."*'

Therapies targeting the lamina
propria

ZED-1227 (a covalent and irreversible inhib-
itor of transglutaminase-2) was shown to
attenuate mucosal damage and symptom
scores when compared with placebo in a
phase 2 study.*""® PRV-015 (previously
AMG-714) was the firstanti-IL-15 evaluated
in coeliac disease and, in a phase 2 study,
was shown to be well tolerated with a symp-
tom benefit, although it has not been shown
to prevent mucosal injury."”""* TEV-53408
was also designed to block IL-15 and is
currentlybeing trialled ina phase 1 study.""®
CALY-002 similarly aims to block IL-15
and has completed a phase 1 study
(NCT04593251). FB102 targets CD122, a
subunit of IL-2/IL-15 receptors, which are
key regulators of natural killer cells and
certain T-cell subsets and is currently in a
phase 1 study (ACTRN12624000974505).
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DON-Q52, a multispecific gluten peptide
targeting the HLA-DQ2.5 neutralizing
antibody preventing T-cell activation, is
currently in a phase 1 study."

MTX-101 is a bispecific autoimmune
checkpoint inhibitor designed to restore
CD8 T,, functionality and the cytolytic
elimination of pathogenic CD4 T cells. Its
dual configuration binds the CD8 T,
receptors, killer immunoglobulin-like
receptors and CD8 and is currently in a
phase 1 study (NCT06324604). Amlitelimab
is an anti-OX40L monoclonal antibody
that binds to OX40L on antigen-presenting
cells, preventing interaction with OX40 on
activated T cells, and is currently in a
phase 2 study enrolling patients with NRCD
(NCT06557772). Ritlecitinib is a selective
and orally available inhibitor of Janus
kinase-3 and the tyrosine kinase expressed
in hepatocellular carcinoma family cur-
rentlybeing tested in a phase 2 clinical study
(NCT05636293).

Tofacitinib is a pan-Janus kinase inhib-
itor approved for the treatment of rheumatic
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conditions, such as rheumatoid arthritis
and ankylosing spondylitis, as well as ulcer-
ative colitis. In an open-label prospective
pilot study (Eudra clinical trial number:
2018-001678-10) of six patients with
RCD-II, 12 weeks of treatment with tofac-
itinib led to a clinical resolution. Mucosal
improvement was observed in four of six
patients. Rapid recurrence of symptoms
including weight loss was observed in all
patients after discontinuation of treatment,
but restitution of therapy again led to a
rapid and complete response.'?"1*

Therapies to restore immune
tolerance to gluten
Several therapies have aimed to restore
immune tolerance to gluten by rendering
the pathogenic T cell unresponsive. Nexvax2
passed through multiple phase 1 studies
before a phase 2 study was halted midway
because of a lack of statistically significant
protection from gluten-induced symp-
toms.'”® Studies using the human hook-
worm Necator americanus to increase the
regulatory T-cell population began around
the same time as studies of Nexvax2.'#* A
more recent larger study showed that
although gluten-associated symptoms
improved after the intermittent consump-
tion of low gluten doses, quality-of-life
symptom scores were better in those with-
out a hookworm infection and immune
tolerance was not restored.'>

More recently, several other compounds
have been trialled to restore immune tol-
erance. TAK-101, similar to Nexvax2 in its
aim to restore immune tolerance to gluten,
differs in that it is gliadin encapsulated in
ananoparticle and delivered intravenously
to tolerogenic antigen-presenting cells. A
phase 1 study showed that it was well tol-
erated with no profound adverse effects,
with the first of two phase 2 studies show-
ing a decreased cytokine response to a
gluten challenge, as well as protection from
mucosal injury.!?**?” A further phase 2
study is ongoing (NCT04530123).

KAN-101 is a liver-targeting glycosyla-
tion signature conjugated to a deamidated
gliadin peptide, aiming to re-educate T cells
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so they do not respond to gluten antigens,
and is currently in phase 1 and 2 studies
(NCT05574010). TPM-502 is also designed
to harness the liver to promote antigen-
specificimmune tolerance without broadly
suppressing the immune response, with a
phase 2 study having recently been com-
pleted (NCT05660109).

Conclusion

Initially a gut disease thought to predomi-
nantly affect children, coeliac disease is now
recognised as a systemic immune disorder
with a diverse range of extraintestinal symp-
toms and a global prevalence of around 1%.
The approach of suspecting coeliac disease
in patients with gastrointestinal symptoms,
followed by a request for serology and, if
the results are positive, small bowel biopsies
for a diagnosis, although correct, may not
hold true when looking to identify an
underdiagnosed condition accurately.

Appreciating the chameleon-like sys-
temic nature of the symptoms of coeliac
disease, the historical inaccuracy of early
serological tests, the requirement for accu-
rate HLA typing and correct collection of
duodenal biopsies post-maintenance of
sufficient gluten intake, as well as an appre-
ciation of the limitations of biopsies as the
gold-standard test at the time of diagnosis
and follow-up, will lead to greater rates of
diagnostic accuracy. The potential incor-
poration of new diagnostics using IL-2 may
eventually augment this diagnostic arma-
mentarium. The early finding of micro-
amounts of gluten being required to illicit
an immune response and understanding
the challenges of a strict GFD underscore
the need to include expert dietitians in the
management of coeliac disease.

Finally, although the GFD has been the
only treatment since the end of World
War II, multiple candidates are emerging
as potential novel therapies. The GFD
seems likely to remain an important part
of clinical management, like dietary ther-
apies for other diseases such as diabetes.
However, given the limitations of the GFD,
new therapies will hopefully lessen the
burden of strict adherence in those not
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able, augment mucosal healing in those
for whom such is not possible and reduce
the debilitating symptoms experienced
when inadvertently exposed to gluten
while following a strict GFD. Australia
has been and remains an important and
active participant in the clinical trial land-
scape searching for a treatment other than
the GFD for people with coeliac disease,
which may finally be on the cusp of
change. MT
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