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Abstract

Microscopic enteritis (ME) is an inflammatory condition
of the small bowel that leads to gastrointestinal
symptoms, nutrient and micronutrient deficiency. It
is characterised by microscopic or sub-microscopic
abnormalities such as microvillus changes and
enterocytic alterations in the absence of definite
macroscopic changes using standard modern endoscopy.
This work recognises a need to characterize disorders
with microscopic and submicroscopic features, currently
regarded as functional or non-specific entities, to obtain
further understanding of their clinical relevance. The
consensus working party reviewed statements about
the aetiology, diagnosis and symptoms associated with
ME and proposes an algorithm for its investigation and
treatment. Following the 5" International Course in
Digestive Pathology in Bucharest in November 2012,
an international group of 21 interested pathologists
and gastroenterologists formed a working party with a
view to formulating a consensus statement on ME. A
five-step agreement scale (from strong agreement to
strong disagreement) was used to score 21 statements,
independently. There was strong agreement on
all statements about ME histology (95%-100%).
Statements concerning diagnosis achieved 85% to
100% agreement. A statement on the management of
ME elicited agreement from the lowest rate (60%) up
to 100%. The remaining two categories showed general
agreement between experts on clinical presentation
(75%-95%) and pathogenesis (80%-90%) of ME. There
was strong agreement on the histological definition
of ME. Weaker agreement on management indicates
a need for further investigations, better definitions
and clinical trials to produce quality guidelines for
management. This ME consensus is a step toward
greater recognition of a significant entity affecting
symptomatic patients previously labelled as non-specific
or functional enteropathy.

Key words: Microscopic enteritis; Enteropathy; Gluten;
Malabsorption; Non-celiac gluten; Bucharest consensus

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a global consensus on the classification,
etiology, diagnosis and multidisciplinary treatment of
milder enteropathy. There is no such thing as non-specific.
The consensus on microscopic enteritis (ME) brings an
end to the era of the non-specificities and opens a new
prospect in characterisations of milder enteropathies
including submicroscopic small intestinal mucosal changes
in patients presenting with unexplained malabsorption
syndrome and other category of so called non-specific
gastrointestinal disorders. Recognition of ME is the first
step toward identifying the masked etiologies under
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the out of date diagnoses like irritable bowel syndrome
and other so called functional gut disorders. It proposes
the algorithm for imposing specific targeted treatment
according to the etiologies instead of symptomatic
treatment aiming to prevent the long term comorbidities.
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INTRODUCTION

Microscopic inflammatory conditions affecting the
gastrointestinal tract include eosinophilic/ and
lymphocytic oesophagitis, gastritis or enteritis,
lymphocytic and collagenous gastroenteritis*! and
other autoimmune disorders®®!, Microscopic enteritis
(ME) is an emergent diagnostic category first described
in 2009*!. Clinically, the condition may be associated
with symptomatic malabsorption, or more subtle
micronutrient deficiencies. At the histological level, villous
structure is largely preserved, but the epithelium is
variably infiltrated by small lymphocytes, and there may
be increases in crypt depth (crypt hyperplasia). These
mucosal abnormalities may extend to subtle microvillous
changes at sub-microscopic level, an increase in plasma
cells, eosinophils and other inflammatory cells is likely to
be present in the lamina propria.

It is increasingly recognised that subtle abnormalities
of small bowel mucosa may be associated with
significant symptoms and malabsorption” ™, Relevant
aetiologies include coeliac disease!®, non-coeliac
gluten sensitivity with microscopic or sub-microscopic
changes™", microvillous inclusion disease™”, common
variable immunodeficiency™?, tufting enteropathy!**,
parasitic infestations or infections like Helicobacter
pylori (H. pylori) *?, drugs including non-steroidal anti-
inflammatory agents (NSAIDs) and inflammatory bowel
disease (IBD)!®.

Malabsorption is multifactorial with several
aetiologies. The concept of ME is an attempt to take
the first steps in explaining how specific histological
changes could potentially lead to malabsorption despite
association with only submicroscopic abnormalities™”*®!,
The concept of ME has arisen from the mucosal changes
associated with celiac disease, as originally described
in detail by Marsh in 1992 (Marsh 0; Marsh I ; Marsh
I; and Marsh II)". Note that the original Marsh
IV is no longer in use, as it was thought to represent
lymphomatous destruction of the mucosa. However,
following widespread adoption of this classification,
certain laboratories began to question the validity of

March 7, 2015 | Volume 21 | Issue9 |



———— e —

Marsh 0 Marsh 1

Rostami K et a/. Microscopic enteritis: Bucharest consensus

Marsh I

Figure 1 Legends for micrographs. A: Microscopic enteritis (ME), normal villi with pathological increase of T lymphocytes, HE x 10; B: ME with
immunohistochemistry for CD3 x 10; C: ME; evident pathological number of T lymphocytes in the superficial epithelium of villi. CD3 immunohistochemistry x 40; D:
This diagram is representative of the phases of ME, in addition to the Marsh I ("infiltrated") and Marsh II ("infiltrated-hyperplastic") lesions, it is important to note
that a histologically normal-appearing mucosa is a part of the ME spectrum, and that its underlying pathological connotations should therefore not be overlooked nor

ignored.

the earlier Marsh categories, dismissing them as “non-
specific”, which was entirely inappropriate.

It has become clear that “non-specific” referred
to multiple aetiological conditions, other than gluten
related disorders, giving rise to identical, or similar,
changes in the mucosa (Marsh 0, I, II.. In other
words, there is a differential diagnosis attached to
Marsh 0-1I categories which needs to be recognised.
This collection of diseases, now referred to as ME, is
the subject of this paper (Figure 1).

A contentious point in the histological characterisation
of small bowel mucosa is the quantitation of intra-
epithelial lymphocytosis (IEL). The normal duodenal
IEL™**" count remains contentious, with figures ranging
from 11-25 IELs/100 enterocytes™?. Marsh used a
computerised method to enumerate absolute values
for IEL, against an invariant structure, the muscularis
mucosae. He showed that the Ferguson technique
(IEL/100 Enterocytes) grossly over-estimates IEL
“counts” by a factor of 21%>%°,

Moreover, he asserted that the IEL population is a
graded characteristic (like height, weight, blood pressure,
acid secretion etc.) and therefore cannot be separated
as “normal” or increased: in other words, there is no
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biphasic IEL population discernible, and the imposition
of arbitrary “IEL cutoff norms” by various pathologists
does not make sense and is therefore inappropriate.
Whether the IEL population is abnormal is dependent on
measurable changes following the appropriate treatment
for the underlying disease. Finally, Marsh recognised
that the IEL population is non-normally distributed, and
therefore should be normalised by log-transformation.
Even so his distributions of IEL counts for controls and
coeliac disease overlapped. These factors complicate the
histological analysis of ME, and ultimately need to be
addressed.

The clinical significance of ME, although not fully
determined, is increasingly being understood particularly
in Crohn’s disease (CD) where the majority of research
has been focused. Recent studies have reported severe
weight loss unrelated to the severity of duodenal
mucosal damages!?’). Despite growing interest
and understanding of ME, there is little guidance for
clinicians faced with interpreting pathology reports. To
encourage targeted therapy against specific symptoms,
a consensus on key aspects of ME is proposed. This
work was undertaken in recognition of an increasing
need to characterize disorders with microscopic and
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Table 1 Results consensus agreement

Total responses  Agreement Comments

Definition 21/21 95%

Clinical 21/21 95%

Aetiology 21/21 95%

Histological 21/21 100%

Immunogenetic 21/21 90%

Pathogenesis 1-2 21/21 80%-90%

Diagnosis 1-3 21/21 85%-100%

Investigation 21/21 95%

Management 21/21 60%-100%

submicroscopic presentations. To date, these have
either been categorized as “functional” (clinical) or
“non-specific” (histological), making it difficult to assess
their clinical relevance. The consensus working party
reviewed statements regarding the aetiology, diagnosis
and symptoms associated with ME and to proposed an
algorithm for its investigation and treatment.

RESEARCH

Following the 5th International Course of Digestive
Pathology in Bucharest organised by Carol Davila
University in November 2012 and 2013, a group of
expert pathologists and gastroenterologists from
around the world with an interest in small bowel
disorders formed a working party to formulate a
consensus statement on ME. A 5-step agreement
score (from strongly agree to strongly disagree) was
used independently by 21 experts, who reviewed 20
statements (Table 1).

Each panel member completed a pre-determined
statement form relating to the definition, aetiology,
diagnosis and treatment of ME. Statements were
considered unanimously endorsed if more than 75%
of the panel members shared a similar opinion (agree
and strongly agree or disagree and strongly disagree).
The consensus statements with supporting evidence
are summarised below.

DEFINITION

ME is a histopathological condition that affects the
small bowel and is characterised by microscopic
and sub microscopic changes that may lead to
micronutrient deficiencies (agreement: 95%).

ME is an early stage of mucosal abnormalities
in several inflammatory conditions. It represents a
common finding in patients with intestinal inflammation
from different aetiologies. Recent advances in
immunohistochemical staining techniques highlight sub-
microscopic changes and enhanced detection of other
microscopic abnormalities described by Marsh and
others™”',

The ill-defined mucosal lesions consistent with
ME previously known as functional and non-specific
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may affect the duodenum, jejunum and/or ileum
with associated micronutrient malabsorption. It is well
known that celiac disease with mild enteropathy is not
necessarily a mild disease, as there is no correlation
between mucosal lesion and dlinical presentation of CD".

Pathological changes can range from mild enteropathy
with sub-microscopic abnormalities [alteration of
enterocytes, shortening of microvilli and increased o/p/
v/8 T cell receptors (Marsh 0)] to microscopic changes
[increased IEL count (> 20 IEL/100 enterocytes) and/or
crypt hyperplasia (Marsh I - 11)] (agreement: 100%).

Marsh described a spectrum of small intestinal
mucosal changes associated with CD but these are
not specific and may be seen in other inflammatory
disorders of the small intestine™®. Truly normal
mucosal architecture and IEL count (Marsh stage 0)
was considered possible but rare for CD. The mucosal
appearance then progressed to an “infiltrative type”,
characterised by normal architecture with increased
IEL infiltration (Marsh stage I ),’'hyperplastic type,’
characterised by crypt hyperplasia and increased
mitotically active epithelial lymphocytes (Marsh stage
IT') and “destructive type”, characterised by partial or
complete villous atrophy (Marsh stage IlI). The latter
classification was modified to describe the degree
of villous blunting in Marsh stage Il destructive
lesions: mild, marked and complete (Illa, b and I
c respectively)®?%*1 However, recent evaluations
suggest that destructive lesions cannot be usefully
subdivided into A, B, C subcategories with the basic
tools available to most pathologists, and therefore is
best abandoned.

Nevertheless the original widely used Marsh
classification, seems to be the most reliable way
of evaluating intestinal lesions not limited to CD.
Inflammation associated with ME is better understood
if the original Marsh classification is used as originally
described. Several studies have observed that normal
IEL counts are less than that initially defined by
Marsh and may range between 11 and 25 IELs/100
enterocytes!™?* %%,

Before the development of the ‘infiltrative type’
lesion of Marsh stage I has occurred, many other sub-
microscopic abnormalities may occur, including subtle
alteration to enterocytes, shortening of microvilli®***
and altered ratio of T cell receptor off and 8 subsets
of IELs!*®*3*®!_ Interleukin (IL)-2 receptor upregulation
may also be detected in conjunction with IEL T cell
activation™”.

These cases, with sub-microscopic changes but
normal mucosal architecture and IEL counts, currently
fall into Marsh stage 0. ME is characterised by mucosal
changes of Marsh stages 0 to II and additional
inflammatory changes not described in the current
Marsh classification (Figure 1D).

From these critical studies, important conclusions arise:
(1) A histologically “normal” mucosa doesn’t exclude an
underlying intestinal disease process; and (2) the term
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Table 2 Aetiology of microscopic enteritis

Conditions Ref.
Coeliac disease [7,8]
Non coeliac gluten sensitivity [52,53]
Helicobacter pylori [15,57]
Other infections, parasites [92]
Non-steroidal anti-inflammatory drugs [64]
Bacterial overgrowth [58-60]
Common variable immunodeficiency [13]
Eosinophilic gastroenteritis [90]
Collageneous gastroenteritis [1]
Microvillous inclusion disease [12]
Autoimmune enteropathy [68]
Autoimmune disorders [2,15,68]
Irritable bowel syndrome [3,75]
Inflammatory bowel disease [16]
Food allergy [93]
Food intolerances [76]
Idiopathic [94]

“non-specific” should never be used diagnostically since
every biopsy reflects the physiologic or pathological
state of the small intestinal mucosa at the time of
biopsy.

AETIOLOGY

ME is a multifactorial inflammatory process that may
be caused by gluten intolerance, infections (including
H. pylori), drug therapies and other systemic infla-
mmatory processes (agreement: 100%).

ME results from an inflammatory process with
several aetiological triggers. Recruitment and activation
of IELs is pivotal and it is likely this is aetiology-specific
with unique pro-inflammatory cytokine profile and
triggering antigens. Established causes of ME include
gluten exposure, infection, drug therapy, systemic
inflammatory conditions and autoimmune diseases.
In most cases an aetiology can be identified. Aziz
et al® and Brown et a/®® found a definite cause
for lymphocytic duodenitis (LD) in 66% of their
patients®*®l, Multiple aetiologies may co-exist (Table
2) and a detailed diagnostic workup is imperative.
Rosinach et al*”? found more than one initial potential
aetiology in 44% of patients with LD (Table 2).

Gluten related disorders

The gluten related disorders associated with ME are
CD with minimal macroscopic changes, gluten/wheat
allergy and non-coeliac gluten sensitivity (NCGS)
(agreement: 83%).

Gluten related disorders are a major aetiology
for ME affecting the small bowel and other organs
in different ways. Gluten related disorders include
CD, gluten/wheat allergy and NCGS. The triggering
factor is exposure to the protein component of wheat
and associated species of barley, rye and oats. Oats
are safe in most CD patients. Innate and adaptive
immune reactions lead to various abnormalities and
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symptoms!*”’

genetically susceptible individuals™ !,

Subtypes of gluten intolerance have distinct
mechanisms. In CD, ingestion of gluten and related
prolamins stimulates adaptive immunity by tissue
transglutaminase-mediated deamidation, human
leucocyte antigen (HLA)-DQ2 complex formation and
T-cell activation™®%. In comparison, enteropathic
gluten/wheat allergy results from an IgE-mediated or
cell-mediated reaction to allergenic intra-luminal gluten

and wheat-proteins®",

The nature and timing of reactions following oral or
epicutaneous gluten challenge is crucial for diagnosis.
NCGS is a re-discovered condition applicable to
patients who fail to satisfy diagnostic criteria for CD or
gluten/wheat allergy but benefit from GFD™***l, The
pathogenesis of NCGS is currently poorly understood
but an enhanced innate immune response has
been™"***>3] " Further research should clarify the

differences between NCGS and CD.

ME is a common presenting histological finding in
CD"'%?7) Symptom severity may not correlate with

the degree of enteropathy in patients with CD"*”),

Therefore recognition of subtle villous abnormalities
is extremely important so that symptoms are not
attributed inappropriately to a functional disorder. It
should be noted that villous atrophy may be present
in asymptomatic CD or persist despite treatment
and clinical improvement. Similarly, deterioration of
mild enteropathy into frank villous atrophy might
not be associated with deterioration in symptoms or

micronutrient deficiency.

Infection

Alongside more established associations with peptic
ulceration, non-autoimmune chronic gastritis, primary
gastric mucosa-associated lymphoid tissue (MALT) and
gastric cancer, H. pylori infection is a prominent cause
of intestinal ME. Mirbagheri et al*® found that H. pylori
infection was associated with the presence and severity
of microscopic duodenitis in patients with functional
dyspepsiat*>*”, A prospective study of 90 patients with
LD attributed H. pylori infection as the single cause
in 24.4% of cases™. Furthermore H. pylori has been
highlighted as the most frequent aetiology in patients
with LD and abdominal pain®®**°!. Santolaria et a/**
found small bowel bacterial overgrowth caused LD in

22% of patients™**” (Table 2).

The increased bacterial burden on the small
intestine may cause ME by depleting of essential
nutrients necessary for normal mucosal function and
the subsequent generation of toxic metabolic products.
, post-infective malabsorption and
parasite infections including giardiasis and threadworm

Tropical spruel®

represent less prevalent infectious causes of ME#%%3,

Drug therapy

NSAIDs and aspirin therapy are widely recognised

in and out of the gastrointestinal tract in
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causes of ME with a prevalence of up to 14%
reported in patients with LD"**?. Epithelial damage
may result from local exposure to the drug on
ingestion or enterohepatic recirculation and/or due
to systemic actions following absorption. Although in
vitro mechanisms of NSAID-induced intestinal injury
requires further evaluation, villous ischemia caused
by focal slowing of villous blood flow and damage to
surface microvasculature, have been identified in a
murine model®". Prior to mucosal ulceration, villous
shortening and endothelial swelling were observed and
may represent early NSAID-induced damage'®*. More
recently Olmesartan has been implicated in a severe
sprue like enteropathy™®®®,

Systemic inflammatory conditions

Microscopic abnormalities could be the presenting
or at least the early stage of chronic inflammatory
conditions including IBD and microscopic colitis (MC)
(agreement 93%).

Systemic inflammatory conditions implicated in ME
include sarcoidosis and IBD™. Vidali et ai®” identified
microscopic duodenitis in 26.6% of patients with
ulcerative colitis and significantly increased CD3+
and CD8+ IELs and lamina propria mononuclear cells
compared with disease free controls. In some cases
ME may be an initial non-specific finding that leads to
diagnosis of a chronic inflammatory condition.

Autoimmune disease

Several autoimmune conditions may be associated with
ME including rheumatoid arthritis, Hashimoto’s thyroiditis,
Graves' disease, psoriasis and multiple sclerosis™.
Mucosal changes may result from an associated
autoimmune enteropathy characterised by elevated
gut epithelial cell antibodies. The incidence of CD
is greater in patients with autoimmune disease, so
careful diagnostic workup is needed'®.

ME AND MALABSORPTION

The malabsorption is due to activation of local and
systemic cytokines leading to inhibition of the uptake
of micronutrients (agreement: 80%).

Brar et al'**”! found that the clinical presentation
in CD did not correlate with the degree of mucosal
damage. Instead the underlying inflammatory process,
common to each stage of enteropathy, may impair
micronutrient uptake contributing to symptoms. Tumour
necrosis factor o and IL-1, key pro-inflammatory
cytokines, may act directly on the intestinal mucosa
to cause malabsorption!®®”?, This has been observed
in non-gastrointestinal malignancies in which systemic
cytokines are increased”".

Similarly IL-6 may impair iron transport in
enterocytes by direct action at the local level or
indirectly via hepcidin induction. Impaired iron
absorption and elevated IL-6 levels were demonstrated
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in patients with active CD compared with inactive
disease controls”?. Future studies should further
characterise the effects of cytokines on mucosal cells,
specifically their absorptive function.

Malabsorption does not correlate with the length
of small bowel micro/macroscopically affected
(agreement: 80%).

Despite a macroscopically normal small bowel,
microscopic and sub-microscopic mucosal abnormalities
consistent with ME may exist with associated
malabsorption. Brar et a/*®”! found that clinical
presentation did not correlate with the degree of villous
atrophy in a retrospective study of 499 patients with
CD. However patients with partial villous atrophy
had greater haemoglobin and bone mineral density
(measured at lumbar spine, hip and distal radius) than
patients with subtotal and total villous atrophy.

This may be explained by ongoing inflammation,
causing progressive bowel damage and cumulative
systemic micronutrient deficiency. Instead, gastrointestinal
symptoms may be the acute manifestation of micronutrient
malabsorption that correlates with the severity of
inflammation at that time. Therefore micronutrient
absorption rate may not correlate with the degree of
villous atrophy since it is not reflective of the duration
of inflammation. Further studies are needed to test this
theory and confirm that micronutrient absorption capacity
does not relate to the degree of macroscopic small bowel
damage.

DIAGNOSIS

The term ME can be proposed in cases of Marsh 0-
II mucosal changes with clinical, serological, genetic
and histological data supportive or unsupportive for a
specific aetiology (agreement: 100%).

ME is confined to microscopic or sub-microscopic
small intestinal enteropathy (Marsh 0-1I1) even if the
aetiology is undetermined despite extensive clinical,
serological, genetic and histological investigation. An
underlying aetiology may not be detected on initial
screening so further investigations become necessary
to cover particular suspected diagnoses. Investigations
may cover clinical suspicions according to the
algorithm below.

A diagnosis of underlying aetiology of ME is
dependent upon taking a careful history and detailed
examination in suspected cases (agreement: 93%).

An accurate evaluation of ME requires a careful
history and detailed clinical examination in the first
instance. The findings elicited will help to select further
investigations so that an accurate underlying diagnosis
can be arrived at.

The history should pay particular attention to any
chronic inflammatory conditions, drug therapies and
symptoms affected by dietary changes (agreement:
100%).

Chronic inflammatory disease, drug therapies and
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EMA, tTGA, AgA,
HLA DQ2/8

Positive serology
and or HLA DQ2/8

Coeliac disease

Negative serology
and HLA DQ2/8

Coeliac disease
excluded

?NCGS, trial a gluten
free diet

Treat for H. pylori

Consider other
infections/parasitic
infestation

Positive
H. pylori tests
ME
Negative
NSAIDs other drugs Withdraw the drug
olmesartan
Exclude: IBD, AE,
If all above negative EGE, CGE, CVID,
MVID

Figure 2 Algorithm for diagnosis the underlying condition behind microscopic enteritis. HLA: Human leucocyte antigen; EMA: Endomysial antibodies;
tTGA: Tissue transglutaminase antibodies; AgA: Antigliadin antibodies; NCGS: Non coeliac gluten sensitivity; NSAIDs: Non-steroidal anti-inflammatory drugs; IBD:
Inflammatory bowel disease; AE: Autoimmune enteropathy; EGE: Eosinophilic gastroenteritis; CVID: Common variable immunodeficiency; CGE: Collageneous

gastroenteritis; MVID: Microvillous inclusion disease; H. pylori: Helicobacter pylori.

gluten intolerance are common causes of ME and
hence should be evaluated with particular attention to
the history. Occasionally an underlying occult chronic
inflammatory disease may exist and therefore the
practitioner should explore potential extra-intestinal
features including arthritis, inflammatory ocular
disease and dermatological peculiarities. Current and
recently ceased medications should be reviewed,
including NSAIDs angiotensin 1I inhibitors and “over
the counter” medications. Time required for complete
mucosal recovery following the cessation of medications
is unclear. Many patients may have trialled particular
diets in an attempt to alleviate symptoms following
formal medical advice or, increasingly, attempted self-
diagnosis. Others modify diet for weight loss. The effect
of current or previous dietary modifications may provide
useful diagnostic information.

Symptomatic improvement with gluten or lactose
free diet suggests underlying gluten intolerance.
Furthermore a current GFD may influence coeliac
antibody serology results.

The clinical presentation of cases with ME with
different aetiology may include gastrointestinal symptoms
of abdominal discomfort, bloating, steatorrhoea, chronic
diarrhoea and constipation; and systemic symptoms
of lethargy and fatigue. Abnormal liver transaminases,
specific micronutrient deficiency or weight loss may
be present'”>’¥, Some studies suggest irritable bowel
syndrome (IBS) may present with mild enteropathy®”*
and Fritscher-Ravens et af’® demonstrate exposing the
food intolerant cases labelled as IBS to food antigens
may cause immediate breaks, increased intervillous
spaces and IEL in the intestinal mucosa. The symptoms
are clearly similar in both cases with milder enteropathy
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(ME) compared to severe mucosal damages despite the
form of underlying conditions”>”>””? (Figure 2).

Investigations should include routine blood tests
including a renal, liver and bone profile, serum
B12, folate, ferritin and thyroid function tests,
serum immunoglobulins, coeliac serology, H. pylori
assessments (faecal antigen or blood serology) and
HLA typing (agreement: 100%).

Initial investigations may help to establish the
aetiology of ME and should evaluate micronutrient
deficiency. Full blood count, renal and bone profile
including vitamin D (25-OH-D3). Vitamin B12, folate
and ferritin may reveal anaemia, electrolyte imbalance
or specific micronutrient deficiency. Liver function
tests may demonstrate elevated transaminases and
cholestasis suggesting a chronic inflammatory disease
such as primary biliary cirrhosis or sclerosing cholangitis
potentially with concomitant IBD. Thyroid function
tests are important. These investigation are useful
in assessing systemic conditions that may affect any
organs.

Coeliac serology should include anti-tissue trans-
glutaminase (anti-tTg) and endomysial antibodies (EMA),
immunoglobulin titres and HLA typing. Several studies
have found that the sensitivity of coeliac antibody
serology is poor in CD with mild enteropathy!”®”*’,

Detection of HLA DQ2 and to lesser extent DQ8
genotypes (both strongly associated with CD) may
be more useful when investigating patients with
ME for underlying CD. HLA DQ2 and DQS8 genotype
is however present in 25%-40% of the general
population, so their absence is more useful in tending
to exclude CD.

Evaluation for concomitant CD is particularly
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important in patients with pre-existing autoimmune
disease given its increased prevalence and since
multiple potential ME aetiologies may co-exist®®!, In ME
with negative coeliac serology and no clear alternative
aetiology the authors recommend a trial of GFD for
potential underlying non-coeliac gluten sensitivity™* %,
Vande Voort et al’® found that 38% of patients with
LD and non-HLA DQ2 or DQ8 genotype improved with
initiation of GFD. In contrast Biagi et a®* recommend
that patients with Marsh I or 1I intestinal lesions
should only commence GFD if coeliac antibody serology
becomes positive.

Further investigations should be guided by clinical
suspicion based on the history, examination and initial
serological screen.

Other investigations include colonoscopy, ideally
with intubation of the terminal ileum, and multiple
colonic biopsies to look for MC (agreement: 80%).

MC may rarely be a precursor of IBD. Therefore
colonoscopy, ideally with intubation of the terminal
ileum and multiple biopsies from right and left colon,
may be a useful additional investigation when an
aetiology for ME cannot be identified or in patients
with other potential aetiology who do not respond
to treatment. Microscopic colitis may cause a similar
spectrum of clinical symptoms as ME including
abdominal pain, cramping, bloating and diarrhoea.
Early detection and treatment of IBD will minimise
long term complications.

For ME upper gastrointestinal (GI) endoscopy with
multiple duodenal biopsies (at least four) from the
second part of the duodenum, 2 from first part of
duodenum in cases with high risk for coeliac disease
is required and additional biopsies should be taken to
investigate for helicobacter infection and lymphocytic
gastritis (agreement: 100%).

To detect ME the authors advocate upper GI
endoscopy with at least four duodenal biopsies from
D2. In a retrospective study of 132352 patients without
known CD, a minimum of four biopsies was significantly
more effective at achieving a pathological diagnosis of
CD, defined as Marsh stage MMA/B/C, compared with
less than four biopsies (1.8% vs 0.7%, P < 0.0001)®4,
Marsh stage [ and II lesions were found in 4.5% of
patients although the cause was not reported. There
may be additional diagnostic yield from including a
duodenal bulb biopsy particularly in patients with patchy
villous atrophy. Bonamico et a/® found that in 16
children with patchy villous atrophy and positive coeliac
serology (EMA, anti-tTg antibodies and HLA-DQ2/DQ8
heterodimers), villous atrophy was detected at the
duodenal bulb in all patients and was the only duodenal
biopsy demonstrating atrophy in 31% of cases.

Hopper et al®® advised at least three duodenal
biopsies including one from the duodenal bulb to
detect villous atrophy in patients with serology
suggestive of CD. Concurrent antral gastric biopsies are
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recommended to assess for lymphocytic gastritis and
H. pylori infection (rapid urease test “RUT", biopsies
from antrum and corpus), a common treatable cause of
ME. C13 breath test should be considered as sensitivity
of RUT is low. Biopsies from oesophagus and stomach
might also be indicated in dyspeptic patients.

ME can progress to overt coeliac disease in genetically
susceptible patients (agreement: 93%).

Following a diagnosis of ME, regular follow up is
vital to detect initially silent but potentially treatable
aetiology and to evaluate for evolving micronutrient
deficiency. This includes CD which may not be detected
on initial investigations. It is well documented that
initially negative serology for CD may subsequently
become positive. Duodenal abnormalities may
progress from ME to Marsh stage I with continued
ingestion of a gluten containing diet in genetically
susceptible patients!'”’.

TREATMENT

Treatment of ME is dependent on the aetiology:
(agreement: 100%).

In coeliac and non-coeliac gluten sensitivity;
dietetic review and initiation of a gluten free diet is the
cardinal intervention (agreement: 100%).

The cardinal intervention for gluten related disorders
is dietetic review and initiation of GFD™”. This supersedes
advice that a GFD should only be recommended in CD
patients with severe enteropathy. A GFD should be
trialled to assess possible non-coeliac gluten sensitivity
in patients with ME and no clear alternative aetiology.
In the absence of clinical improvement repeat coeliac
serology and follow-up duodenal biopsies may be
required to assess for histopathological improvement
before the patient is considered gluten tolerant. The
optimal interval of GFD trial prior to repeat biopsy is
poorly established but anecdotally at least six weeks
seems to be appropriate. Aziz et a/”®! initiated a six
week gluten challenge with repeat coeliac serology and
duodenal biopsies in patients with LD of undetermined
aetiology after primary investigation although the
diagnostic yield was unclear.

For treatment of ME, any enteric infections including
H. pylori should be eradicated (agreement: 93%).

Eradicating existing enteric infections is important
both in the management of ME and to reduce
potentially overlapping morbidity from alternative
sources. H. pylori infection is also associated with
peptic ulcer disease, non-ulcer dyspepsia, gastric
cancer and gastric MALT lymphoma. Standard triple
therapy eradication regimen is recommended for H.
pylori infection in the first instance'. Some enteric
infections may cause concomitant microscopic colitis.
Giardiasis is empirically treated with metronidazole™,
Other parasitic infections such as threadworm may
require mebendazole or piperazine therapy.
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Wherever possible any drugs associated with ME
should be stopped (NSAIDs, aspirin or angiotensin II
inhibitors) (agreement: 93%).

Currently a small group of medications, specifically
NSAIDs, are known to cause ME however this will
expand as clinical experience and understanding of
the condition grows. Olmesartan has been described
associated with severe enteropathy. But mild
enteropathy might also be associated with this drug
and so far this association has not been excluded.
A thorough clinical assessment of drugs and their
indication is essential when looking for the aetiology
of enteropathy with different severity and contributory
medications should be stopped where possible. In
cases of ME where offending medication like NSAIDs
or angiotensin II inhibitors cannot initially be ceased
regular review is recommended to assess the ongoing
need for the medication and to detect micronutrient
deficiencies amenable to treatment.

Appropriate diet associated to medical therapy is
required for eosinophilic enteritis (agreement: 93%).

Eosinophilic enteritis®™, characterised by unexplained
intestinal mucosal eosinophilia, is often associated
with atopy and food allergies. Elimination of allergenic
foods or initiation of an amino-acid based elemental
diet may provide symptomatic benefit however some
patients may need concomitant treatment with anti-
inflammatory medications (e.g., oral corticosteroids).

Other causes of ME including systemic inflammatory
conditions and autoimmune disease should be managed
with targeted medical therapy guided by the appropriate
specialist.

It is important to review progress and a repeat
upper GI endoscopy should be considered to confirm
response to therapy (agreement: 87%).

Following initiation of aetiology-targeted treatment
it is important to assess clinical and/or histological
improvement particularly in patients with multiple
potential aetiologies, where a stepwise approach to
treatment with regular review to determine response
is recommended. If there is no improvement despite
treatment the perceived aetiology should be re-
evaluated. The duration of an ineffective treatment
should be minimised since dietary modifications may
be socially inhibiting and expensive and medical
therapies may cause unpleasant side effects.

Patients should be considered for repeat assessments
including an endoscopy and duodenal biopsies if
symptoms persist (agreement: 87%).

In patients who fail to clinically improve despite
treatment directed at the presumed aetiology,
reassessments including endoscopy and gastroduodenal
biopsies are indicated to evaluate for concomitant
aetiology and to re-evaluate mucosal integrity. There
is no known treatment for idiopathic ME. Regular
assessments are keys to detecting initially undetected
aetiologies and correcting micronutrient deficiencies,
particularly in patients with persistent or worsening
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symptoms. The increased IEL in so called idiopathic
cases may normalise in the majority of cases at six
weeks, although it is unclear whether this improvement
correlates with symptom resolution™. This suggests
idiopathic ME may be self-limiting in a proportion of
cases.

Further work is needed to better define the natural
history and long-term clinical significance of ME,
particularly whether it represents a precursor for more
sinister pathology such as lymphoma which has a well-
recognised association with CD®". Whilst this remains
unclear the authors advocate that all patients with
ME including those who improve with treatment are
monitored and considered for repeat upper GI endoscopy
if clinically indicated.

SUMMARY AND RECOMMENDATIONS

The number of pathology reports identifying ME
has increased markedly in recent years alongside
advances in immuno-histochemical techniques and an
increasing caseload of patients undergoing endoscopic
investigation. This has created uncertainty amongst
some clinicians faced with interpreting a finding of ME
in the clinical setting. This expert consensus opinion
provides evidence-based recommendations to aid
clinical practice, particularly regarding the diagnosis,
investigation and management of ME.

CONCLUSION

ME is a histopathological condition that affects the small
bowel characterised by microscopic and submicroscopic
changes (Marsh stage 0-1I). Even sub microscopic
abnormalities may lead to micronutrient deficiencies and
symptoms. ME is associated with several recognised
aetiologies including gluten intolerance, gastrointestinal
infections, allergy, drug therapy, systemic inflammatory
disease like IBD and autoimmune conditions. The
severity of symptoms in Coeliac Disease is unrelated
to the degree of mucosal damage or length of bowel
affected and it clear that there is no correlation between
the degree of mucosal abnormalities and malabsorption.
A diagnosis of ME is indicated when Marsh [ or 1I
mucosal abnormalities exist. In the presence of gastro-
intestinal symptoms or evidence of malabsorption, a
Marsh 0 lesion should be subjected to further detailed
examination. Indeed and clinical, serological, genetic
and histological and in some cases imaging data
may all be needed to determine the aetiologies. ME
should be investigated with a thorough history and
examination, a full serological screen and upper GI
endoscopy with gastric biopsies, H. pylori testing and (=
4) duodenal biopsies from D2 and 2 from D1 in high-
risk patients. A colonoscopy with biopsies taken from
both the left and right side may be useful in selected
cases. Treatment should be directed at the suspected
underlying aetiology. Regular reassessment is important
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all cases particularly if symptoms persist and whilst

the natural history of ME remains unknown. Future
research should further evaluate the clinical significance,
aetiology-specific pathogenesis, natural history, specific
biomarkers and long-term sequelae of ME and the
essential pathological/immunological mucosal features
of each contributory cause.
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