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Abstract

The histological Marsh classification distinguishes three types of lesion, among which gluten-
sensitive enteropathy with a Type 1 Marsh lesion is the most difficult to diagnose. Unlike Marsh 3
lesion, which almost always corresponds to celiac disease, Marsh 1 lesion has a wider differential
diagnosis. This is further compounded by the absence of celiac disease-specific antibodies in up
to 80% of the patients with a Marsh 1 lesion. For all these reasons, gluten-sensitive enteropathy
diagnosis in Marsh type 1 lesions has become a challenge for clinicians. In recent years, new
diagnostic techniques have emerged in order to distinguish gluten-dependent from non-gluten
dependent Marsh 1 lesions. In this sense, the presence of transglutaminase IgA subepithelial
deposits or increased intraepithelial lymphocytes expressing TCR gamma/delta in the duodenal
mucosa strongly suggest the diagnosis of celiac disease. Another important issue is to determine
which patients with a Marsh type 1 lesion should be treated. It should be noted that up to 50%
of patients with minimal lesions present the same symptoms as those with Marsh 3 lesion, which
suggests that they will benefit from a Gluten-Free Diet (GFD). Ultimately, the diagnosis of celiac
disease cannot rely on the results of a single test and requires a good understanding of clinical,
serological, genetic and histological criteria and of the GFD response.
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1. Introduction

Celiac disease (CD) is an enteropathy caused by an immune reaction triggered by dietary gluten,
a protein found in wheat, rye and barley, that manifests in genetically predisposed individuals.
Since the first morphological lesion description by John Paulley in 1954, CD diagnosis was based
precisely on the demonstration of the characteristic, gluten-dependent small intestinal lesion.
This basic general concept is still valid. However, in recent decades, the discovery of accurate
diagnostic methods (serological and genetic), through mass screening techniques or evaluating
risk groups, has allowed the identification of large numbers of patients with silent or
paucisymptomatic forms. This has afforded the knowledge that CD is not a rare disease, that its
spectrum of clinical manifestations, both in type and severity, is very wide, and that there is not
always a correlation between the severity of the histological lesion and intensity of the clinical
manifestations. In this regard, an important change in CD diagnostic criteria has been the gradual
acceptance that histologically mild enteropathy forms (type 1 Marsh lesions, also called
lymphocytic enteritis, lymphocytic enteropathy or lymphocytic duodenosis) are also part of the
CD spectrum and are to be treated as such when they produce clinically relevant symptoms or
signs.

2. Histological Spectrum of Celiac Disease

In 1992 Michael N. Marsh published a classification scheme of histological lesion degrees based
on the results of dynamic studies on gluten challenge which allowed to describe the whole
histological injury spectrum.’ This classification, subsequently modified by Oberhuber, Granditsch
and Vogelsang, is the most widely accepted one among clinicians and patologists.> However,
simpler schemes have been proposed, with fewer categories, allowing a greater degree of
consistency and reproducibility between pathologists (Table 1).>* In these more recent
classifications type 2 or crypt hyperplasia has been eliminated, as this histological lesion phase is
very unstable (fleetingly detected during lesion’s progression towards atrophy)* and type 4 (related
to CD refractory forms) which is usually diagnosed with cytometric and immunohistochemical
techniques, showing an aberrant clonal expansion,” has also been eliminated.

In the most recent classification scheme, Ensari proposes maintaining Corazza’s classification of
lesion severity levels, but exchanges the term "degree" for "type", in order to avoid using a term
which pathologists use for grading tumors.*

Thus, the most recent classification scheme foresees 3 levels of lesion severity:

Type 1: Preserved villous structure with increased intraepithelial lymphocytes (lymphocytic
enteropathy, lymphocytic duodenosis or lymphocytic enteritis) and the few detected cases of
crypt hyperplasia.

Type 2: Villi shortening (<3:1 or <2:1 in duodenal bulb) plus type 1 findings.

Type 3: Complete flattening of the villi plus type 1 findings.
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An essential aspect of anatomopathological diagnosis is to establish the normal limits of the
intestinal mucosa, this is particularly important in lesions with preserved villous architecture. The
generally accepted limit of normality for the amount intraepithelial lymphocytes is of 25 for each
100 epithelial cells®” and it is advisable to systematically perform CD3 immunostaining which
allows for a better differentiation between lymphocytes and epithelial cell nuclei.* To facilitate
cell count it has been proposed to examine 20 enterocytes on 5 well-oriented villi considering
the normal limit to be of less than 5 lymphocytes per each 20 enterocytes.”

Marsh 1992*

Oberhuber et al. 19992

Corazza & Villanaci 2005°

Ensari 2010*

Type 1 Type 1 Grade A Type 1
Infiltrative lesion Infiltrative lesion Infiltrative lesion Infiltrative lesion
Type 2 Type 2 Discarded Discarded
Crypt hyperplasia | Crypt hyperplasia Incorporated into Grade A | Incorporated into Type 1
Type 3 Type 3: Atrophy Atrophy Atrophy
Atrophy Type 3A: Partial

Type 3B: Subtotal Grade B1 Type 2

Type 3C: Total Grade B1 Type 2

Grade B2 Type 3

Type 4 Type 4 Obsolete Obsolete

Destructive lesion | Destructive lesion

Table 1. Classification schemes for the histopathological evaluation of gluten-sensitive enteropathy.

3. Definition of Marsh Type 1 Lesions and Differential Diagnosis of Lymphocytic
Enteropathy

The gluten-sensitive enteropathy spectrum of histopathological lesion is not pathognomonic to
this entity, since other entities may produce indistinguishable microscopic lesions (Table 2).*%°
The differential diagnosis is even broader for minimal lesions with conserved architecture than
for villous atrophy. Lymphocytic enteropathy-type lesions can result from an unspecific and
transient response of the intestine to multiple lesions (allergic, infectious, and toxic). In many
cases the frequency of these alterations and their clinical relevance are not well established.
However, in cases where there have been systematic studies to determine the frequency and
severity of a lesion associated with specific agents, such as the parasite Giardia lamblia, it has
been observed that atrophy and intraepithelial lymphocytosis are rarely produced by this
parasite.’

Villous atrophy-causing diseases, besides CD, are generally too infrequent, such as microvillus
inclusion disease, neonatal enteropathy or autoimmune enteropathy, which primarily affect
children. In developed countries, gastrointestinal atrophy-causing infections are also much less
frequent than in developing countries. On the other hand, the differential diagnosis with
lymphocytic enteropathy is more difficult.’**® Lymphocytic enteropathy caused by Helicobacter
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pylori is a challenging diagnosis and, in much the same way as that produced by gluten
sensitivity, it may be clinically relevant. Therefore, reaching an etiologic diagnosis is essential.
Other common lymphocytic enteropathy causes to be ruled out are NSAIDs lesion, food
hypersensitivity in children, Blastocystis hominis parasitosis and Crohn’s disease. Currently, an
etiologic diagnosis can take a long time, since the response to sequential treatments must be
determined and this requires a great deal of motivation, discipline and acceptance by both the
patient and the physician.”*"” Research in this field is nowadays focusing on finding cell markers
(immunohistochemical and cytometric) and/or molecular which may allow the establishment of
a baseline etiologic diagnosis without having to wait for the response to a specific treatment.

Intraepithelial lymphocytosis (Type 1) Atrophy (Types 2 and 3)

*  Gastroduodenitis caused by H. pylori ¢ Microvillus inclusion disease

*  Hipersensitivity to food * Autoimmune enteropathy

* Infections (viral, parasitic, bacterial) e Tropical sprue

*  Bacterial overgrowth * Collagenous sprue

*  Pharmacological drugs (mainly NSAIDs) * Refractory celiac disease (including enteropathy
e  IgA deficit associated T cell ymphoma).

*  Common variable immunodeficiency e Lesions due to irradiation and/or chemotherapy.
e  Crohn’s disease e Graft vs host disease

* Nutritional deficits

Table 2. Histopathological differential diagnosis of gluten-sensitive enteropathy.*%*%

4. Diagnostic Criteria for Celiac Disease Patients with Lymphocytic Enteropathy-
Type Lesion

Recently, it has been considered that, to reach a CD diagnosis, 4 out of 5 of the diagnostic criteria
described in Table 3 are needed. This is what has been called the "4 out of 5" rule.*® According to
these criteria, patients with type 1 Marsh lesions can be diagnosed with CD upon finding of
typical CD serum antibodies (IgA anti-endomysium, IgA anti-transglutaminase or deamidated
anti-gliadin) or, if there is negative serology, when subepithelial IgA transglutaminase deposits
can be found. Recent ESPGHAN diagnostic criteria for CD in children and adolescents are plentiful
in this sense.”

However, it is well known that celiac serology is often negative in the milder forms of CD: in 30%
of the patients with partial villus atrophy and up to 80% of those with Marsh 1 lesions.?®* Gluten
challenges have been performed in these patients in order to determine if this tends to worsen
the histologic lesion or if antibodies become positive™??, which would lead to a CD diagnosis.
Furthermore, the presence of subepithelial IgA transglutaminase deposits or increased
intraepithelial lymphocytes expressing gamma/delta TCR has been considered suggestive of
celiac disease.”?* To benefit from these new diagnostic techniques it is necessary to obtain
duodenal mucosa samples which must be immediately frozen in liquid nitrogen and processed by
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immunofluorescence under confocal microscopy to determine subepithelial deposits or by
means of immunohistochemistry for TCR gamma/delta.

. Typical celiac disease symptoms™

. High titers of IgA-class celiac disease serum antibodies™
. HLA-DQ2 o DQ8 haplotypes™

. Celiac type enteropathy in small intestinal biopsy ™

. Response to the GFD™

"Examples: chronic diarrhea, growth delay in children or weight loss in adults, iron deficit anemia.
210 x times the normal value (IgG-class in subjects with IgA deficit).

*Also with only half the heterodimer (positive HLA-DQB1*02).

“Including Marsh 1 to 3 lesions associated with positive celiac serology with high/low titers and
Marsh 1 to 3 lesions associated to IgA subepithelial deposits.

“Clinical and histologic response in patients with negative serology.

Table 3. Celiac disease diagnostic criteria: “4 out of 5” rule.”

Response to the GFD is an important diagnostic criterion in patients with type Marsh 1 lesions
and it is still essential to document the histological response in patients with negative serology
for proper diagnosis of CD. In research studies our group has used the following criteria in order
to define whether a complete or partial histological response to the GFD is occurring:* a)
Complete response: Evolution of Marsh-Oberhuber types 3, 2 and 1 to type 0, or, in type 1, at
least a reduction of over 50% in the number of intraepithelial lymphocytes in relation to a
baseline biopsy; b) Partial response: Improvement of the atrophy degree (Marsh-Oberhuber type
3C to 3B-3A or Ensari type 3 to type 2) and in the case of patients with a type 1 baseline biopsy,
at least an intraepithelial lymphocyte reduction of 25% to 50% in relation to the baseline biopsy.
Given the possible existence of a patchy lesion and to properly assess the response it is
necessary to clearly identify the location (bulb, distal duodenum or jejunum) for the taking of
samples in both the basal biopsy and in posterior control biopsies. These criteria may be useful
and applicable in routine clinical practice.

The adequate time to carry out the follow-up biopsy after starting the gluten-free diet has not
yet been well established, even in patients with villous atrophy. In a recent systematic review of
the literature it has been recommended not to perform it before 1-2 years have elapsed after
beginning of the diet.?® If there is mucosal healing, there is no justification for further biopsies,
except for the appearance of changes in clinical status. If histological improvement is incomplete,
it would probably be necessary to perform a new control 1-2 years later.

4.1. Usefulness of Intraepithelial y6+ Determination

The y6+ intraepithelial lymphocyte determination is considered useful in doubtful or difficult
cases.” In CD patients these y&+ T cells are increased in all stages of the disease, both in
untreated CD and under the gluten-free diet.? It has also seen that they are increased both in
potential and latent CD.%2% This increase in y6+ T cells has not been observed in other common
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intestinal diseases, thus it is possible to affirm that CD is the only disease in which they are
systematically, permanently and intensely increased.”

An increase in this type of cells has been detected in most patients with mild enteropathy.*
Therefore, their determination may be useful in the differential diagnosis of lymphocytic
enteropathy.

4.2. Diagnostic Utility of Tissue IgA Transglutaminase Subepithelial Deposits

It has been shown that the production of CD autoantibodies happens locally in the small
intestinal mucosa, where they pass into to the bloodstream. However, besides being detectable
in the bloodstream, these autoantibodies remain sequestered in the place where they have been
produced. In untreated CD it is possible to detect tTG IgA deposits in the intestinal mucosa
subepithelially and around blood vessels.® Interestingly, these deposits can be detected in
patients with positive EMA and without villous atrophy****® and even in patients with negative
serology and Marsh type 1-3 lesions.>*3¢

In a recent series of studies on untreated CD it was demonstrated that 100% of 261 patients with
villous atrophy had subepithelial IgA tTG deposits (9% had negative serum EMA), 90% had
moderate to strong intensity. In contrast, 18% of the controls had deposits of minor intensity.
After the gluten-free diet, there was a gradual decrease in the intensity of these deposits, which
remained positive, in the long term, in 56% of the patients. The sensitivity and specificity of
these deposits for CD diagnosis was of 100% and 82%, however, serology sensitivity and
specificity were of 91% and 100% respectively.®®

In a study on children with positive EMA or tTG and positive genetics (HLA-DQ2 or DQ8) but no
villous atrophy, IgA tTG deposits were detected in 85% of 39 patients. Similarly, a study on
another group of children revealed negative serology and Marsh type | lesions, with increased
gamma/delta intraepithelial lymphocytes, allowing the detection of IgA tTG deposits in 66% of 18
patients. Instead such deposits were detected in 9% of 34 children with normal intestinal mucosa
and absence of gluten sensitivity markers.*

4.3. Emerging Diagnostic Tools: Intraepithelial CD3+TCRyd+ and CD3- Determination by Flow
Cytometry

Flow cytometry is a powerful analytical tool for the study of intraepithelial lymphocytes (IEL)
compared to immunohistochemistry. It allows fast, sensitive, reproducible and objective semi-
quantitative results. Since an increase of CD3+TCRy&6+ and a decrease in CD3- IEL has been
previously described as a characteristic flow cytometric pattern (FCP) of CD with atrophy,®* a
recent study® has evaluated the usefulness of this technique for diagnosing lymphocytic enteritis
due to CD. In this recent study 205 patients (144 females) who underwent duodenal biopsy for
clinical suspicion of CD and positive celiac genetics were evaluated. Fifty had villous atrophy, 70
lymphocytic enteritis, and 85 normal histology. Eight patients with non-celiac atrophy and 15
with lymphocytic enteritis secondary to Helicobacter pylori acted as control group. Duodenal
biopsies were obtained to assess two typical flow cytometric patterns (FCP): complete CD FCP,
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was defined when TCRy&+ 28.5% and CD3- <10% were detected, and incomplete CD FCP was
defined when an isolated TCR y6+ increase (>8.5%) was detected. Moreover, anti-TG2 IgA
subepithelial deposit analysis (CD IF pattern) was also assessed. Sensitivity of IF pattern, and
complete and incomplete cytometric patterns for CD diagnosis in patients with positive serology
(Marsh 1+3) was 92%, 85 and 97% respectively, but only the complete cytometric pattern had
100% specificity. CD cytometric pattern showed a better diagnostic performance than both IF
pattern and serology for CD diagnosis in lymphocytic enteritis at baseline (95% vs 60% vs 60%,
p=0.039). Thus, IEL flow cytometric pattern seems to be an accurate method for identifying CD in
the initial diagnostic biopsy of patients presenting with lymphocytic enteritis, even in
seronegative patients, and seems also to be better than anti-TG2 intestinal deposits.

5. Relationship between Clinical Manifestations and Degree of Histological
Lesion

It was formerly thought that type 1 Marsh lesions were not associated with symptoms or signs of
malabsoption.* However, recent studies suggest otherwise. In a multicenter study on first-
degree relatives, using a diagnostic method consisting of genetic testing followed by intestinal
biopsy in positive cases, we observed that a similar percentage of relatives with type 1 and 3
lesions had symptoms when compared with relatives with normal intestinal mucosa (56% and
54% vs 21%, p=0.002) (Table 4).%° It is important to note that, in this study, relatives with
lymphocytic enteropathy were diagnosed by screening within this risk group and not by their
symptoms, yielding, therefore, the actual frequency of symptomatic patients in this group.

Symptoms (% mucosa | leson | lewon | PValue
Abdominal pain 23 41 38.5 0.20
Diarrrhea 22 41 38.5 0.14
Flatulence 39 69 57 0.02
Bloating 22 56 57 0.003
Asthenia 16 47 46 0.002
Hypertransaminasemia 15 9 7 0.11
Osteoporosis/ Osteopenia - 37 44 0.76

Table 4. Frequency of symptoms in first-degree relatives depending on the type of
histological lesion (Modified from Esteve et al.”°).

Another recent study compared the clinical features and analytical alterations between 1249
atrophy patients and 159 with mild enteropathy.* Gastrointestinal manifestations (70% vs 70%)
and extraintestinal (66% vs 57%) appeared with similar frequencies in both groups.
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These and similar studies have unequivocally established that patients with mild histological
forms of celiac enteropathy do not suffer from a mild disease and can benefit from the GFD as
well as those with atrophy.?*

Although it is unknown whether individuals with lymphocytic enteropathy have the same risk of
malignancy and autoimmune diseases than patients with atrophy, indirect evidence suggests
that it is probably not so.” Therefore, the GFD is recommended for patients with lymphocytic
enteropathy only if they are symptomatic (anemia, osteoporosis or both intestinal and
extraintestinal bowel symptoms), mainly if the symptoms are serious and affect the quality of
life. Moreover, and as already mentioned, in patients with lymphocytic enteropathy it is very
important to make a correct differential diagnosis. The gluten-free diet is indicated only in
symptomatic cases in which there is an unequivocal demonstration of the relationship between
histological lesions and gluten intake.

6. Proposed Diagnostic Algorithm

Antibodi
Symptoms ntibodies Genotype Endoscopy/ Histology Score
s A G E Points
Malabsorption EmA+ and/or X Marsh 3b o 3¢ 2
syndrome anti-TG2 >10xULN
Relevant CD Anti-TG2+ <10xULN Full HLA-DQ2 Marsh 2 or 3a or Marsh 0- 1
symptoms or type 1 or only anti-DGP+ and/or DQ8 1 with anti-TG2 deposits
diabetes or first- heterodimer and/or an increase in
degree relatives lymphocytes expressing
TCR gamma/delta
Asymptomatic No serology No HLA results or No available histology or 0
available only half of DQ2 Marsh 0-1
(DQB1*0202)
x All CD antibodies Negative x -1
negative DQ2/DQS8

Table 5. Celiac disease diagnostic algorithm: SAGE score (modified from Husby et al.”’;
the presence of gamma/delta T cells+ has been added to 0-1 Marsh histology as suggested in the literature
(see corresponding section).

Recently a diagnostic algorithm has been proposed which is based on using a point scale ranging
from -1 to 2 to rate symptoms, celiac antibodies, celiac genotype and suggestive endoscopic and
histological changes which allows the CD diagnosis without referring to the response to the GFD
(table 5).° The CD diagnosis becomes firm with a final score of 4 points or more. To diagnose CD
when this score is lower than 4, which generally occurs in patients with negative celiac serology,
it is necessary to consider the response to the GFD. In patients with suspected type 1 CD it is
always necessary to assess the clinical and histological response to the GFD.
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7. Difficult Cases: Overlap with Non-Celiac Gluten Hypersensitivity

Recent studies, including a placebo-controlled clinical trial have shown the existence of an entity
known as non-celiac gluten-sensitivity.***® This entity appears in patients who, having no
duodenal histological lesion nor genetic predisposition to CD, have symptoms triggered by gluten
consumption. There are still important problems in defining these patients since many authors
consider that the definition encompasses those who have positive celiac disease genetics (40%
of these patients are HLA-DQ2 positive) and lymphocytic duodenal infiltration. Therefore, the
overlap between patients with non-celiac gluten sensitivity and celiac disease patients with type
I Marsh lesion becomes evident and differential diagnosis quite difficult. It is possible that, in the
future, the availability of cellular or molecular markers may help in the differential diagnosis.

8. Conclusions

In conclusion, all studies and data reviewed here demonstrate that CD diagnosis cannot rely on
one single test. Collaboration between clinicians, immunologists and pathologists is essential to
integrate clinical, serological, genetic and histological criteria, as well as the response to the GFD.
In other words, although in many patients the presumptive diagnosis, with a high probability of
success, can be performed with fewer data (“4 out of 5” rule),®® it is necessary to have as much
information as possible whenever possible (“5 out of 5”rule). And this is not only important for
the initial diagnosis as it also is for management during the follow-up, as it is common for
diagnostic doubts to arise when basal key points are not well known, and it is of relevance when
there is an inadequate patient evolution. In the case of type 1 lesions, the requirement to obtain
as much information as possible is even more accentuated, being necessary to frequently
employ new diagnostic tools such as counting intraepithelial lymphocytes which express
gamma/delta TCR or the study of IgA tTG subepithelial deposits.

298



Celiac Disease and Non-Celiac Gluten Sensitivity

References

1.

10.

11.

12.

13.

14.

Marsh MN. Gluten, major histocompatibility complex, and the small intestine. A
molecular and immunobiologic approach to the spectrum of gluten sensitivity ('celiac
sprue'). Gastroenterology. 1992; 102: 330-54.

Oberhuber G, Granditsch G, Vogelsang H. The histopathology of coeliac disease: time for
a standardized report scheme for pathologists. Eur J Gastroenterol Hepatol. 1999; 11:
1185-94. http://dx.doi.org/10.1097/00042737-199910000-00019

Corazza GR, Villanacci V. Coeliac disease. J Clin Pathol. 2005; 58: 573-4.
http://dx.doi.org/10.1136/jcp.2004.023978

Ensari A. Gluten-sensitive enteropathy (celiac disease): controversies in diagnosis and
classification. Arch Pathol Lab Med. 2010; 134: 826-36.

Hayat M, Cairns A, Dixon MF, O'Mahony S. Quantitation of intraepithelial lymphocytes in
human duodenum: what is normal?. J Clin Pathol. 2002; 55: 393-5.
http://dx.doi.org/10.1136/jcp.55.5.393

Walker MM, Murray JA, Ronkainen J, Aro P, Storskrubb T, D'Amato M, et al. Detection of
celiac disease and lymphocytic enteropathy by parallel serology and histopathology in a
population-based study. Gastroenterology. 2010; 139: 112-9.
http://dx.doi.org/10.1053/j.gastro.2010.04.007

Walker MM, Murray JA. An update in the diagnosis of coeliac disease. Histopathology.
2011; 59: 166-79. http://dx.doi.org/10.1111/j.1365-2559.2010.03680.x

Chang F, Mahadeva U, Deere H. Pathological and clinical significance of increased
intraepithelial lymphocytes (IELs) in small bowel mucosa. APMIS 2005; 113: 385-99.
http://dx.doi.org/10.1111/j.1600-0463.2005.apm_204.x

Carmack SW, Lash RH, Gulizia JM, Genta RM. Lymphocytic disorders of the
gastrointestinal tract: a review for the practicing pathologist. Adv Anat Pathol. 2009; 16:
290-306. http://dx.doi.org/10.1097/PAP.0b013e3181b5073a

Koot BG, ten Kate FJ, Juffrie M, Rosalina I, Taminiau JJ, Benninga MA. Does Giardia
lamblia cause villous atrophy in children?: A retrospective cohort study of the
histological abnormalities in giardiasis. J Pediatr Gastroenterol Nutr. 2009; 49: 304-8.
http://dx.doi.org/10.1097/MPG.0b013e31818de3c4

Van de Voort JL, Murray JA, Lahr BD, Van Dyke CT, Kroning CM, Moore SB et al.
Lymphocytic duodenosis and the spectrum of celiac disease. Am ) Gastroenterol. 2009;
104: 142-8. http://dx.doi.org/10.1038/ajg.2008.7

Memeo L, Jhang J, Hibshoosh H, Green PH, Rotterdam H, Bhagat G. Duodenal
intraepithelial lymphocytosis with normal villous architecture: common occurrence in
H. pylori gastritis. Mod Pathol. 2005; 18: 1134-44.
http://dx.doi.org/10.1038/modpathol.3800404

Nahon S, Patey-Mariaud De Serre N, Lejeune O, Huchet FX, Lahmek P, Lesgourgues B et
al. Duodenal intraepithelial lymphocytosis during Helicobacter pylori infection is reduced
by antibiotic treatment. Histopathology. 2006; 48: 417-23.
http://dx.doi.org/10.1111/j.1365-2559.2006.02358.x

Kakar S, Nehra V, Murray JA, Dayharsh GA, Burgart LJ. Significance of intraepithelial
lymphocytosis in small bowel biopsy samples with normal mucosal architecture. Am )
Gastroenterol. 2003; 98: 2027-33.

http://dx.doi.org/10.1111/j.1572-0241.2003.07631.x

299


http://dx.doi.org/10.1111/j.1572-0241.2003.07631.x
http://dx.doi.org/10.1111/j.1365-2559.2006.02358.x
http://dx.doi.org/10.1038/modpathol.3800404
http://dx.doi.org/10.1038/ajg.2008.7
http://dx.doi.org/10.1097/MPG.0b013e31818de3c4
http://dx.doi.org/10.1097/PAP.0b013e3181b5073a
http://dx.doi.org/10.1111/j.1600-0463.2005.apm_204.x
http://dx.doi.org/10.1111/j.1365-2559.2010.03680.x
http://dx.doi.org/10.1053/j.gastro.2010.04.007
http://dx.doi.org/10.1136/jcp.55.5.393
http://dx.doi.org/10.1136/jcp.2004.023978
http://dx.doi.org/10.1097/00042737-199910000-00019

300

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

F. Ferndndez Bafares, M. Mariné, M. Rosinach, A. Carrasco, M. Esteve

Aziz 1, Evans KE, Hopper AD, Smillie DM, Sanders DS. A prospective study into the
etiology of lymphocytic duodenosis. Aliment Pharmacol Ther. 2010; 32: 1392-7.
http://dx.doi.org/10.1111/.1365-2036.2010.04477.x

Rosinach M, Esteve M, Gonzalez C, Temifio R, Mariné M, Monzén H et al. Lymphocytic
duodenosis: aetiology and long-term response to specific treatment. Dig Liver Dis. 2012;
44: 643-8. http://dx.doi.org/10.1016/j.dld.2012.03.006

Monzén H, Forné M, Gonzdlez C, Esteve M, Marti JM, Rosinach M et al. Mild
enteropathy as a cause of iron-deficiency anaemia of previously unknown origin. Dig
Liver Dis. 2011; 43: 448-53. http://dx.doi.org/10.1016/j.dld.2010.12.003

Catassi C, Fasano A. Celiac disease diagnosis: simple rules are better than complicated
algorithms. Am J Med. 2010; 123: 691-3.
http://dx.doi.org/10.1016/j.amjmed.2010.02.019

Husby S, Koletzko S, Korponay-Szabd IR, Mearin ML, Phillips A, Shamir R et al. ESPGHAN
Working Group on Coeliac Disease Diagnosis; ESPGHAN Gastroenterology Committee;
European Society for Pediatric Gastroenterology, Hepatology and Nutrition. European
Society for Pediatric Gastroenterology, Hepatology, and Nutrition guidelines for the
diagnosis of coeliac disease. J Pediatr Gastroenterol Nutr. 2012; 54: 136-60.
http://dx.doi.org/10.1097/MPG.0b013e31821a23d0

Rostami K, Kerckhaert J, Tiemessen R, von Blomberg BM, Meijer JW, Mulder CJ.
Sensitivity of antiendomysium and antigliadin antibodies in untreated celiac disease:
disappointing in clinical practice. Am J Gastroenterol. 1999; 94: 888-94.
http://dx.doi.org/10.1111/j.1572-0241.1999.983_f.x

Santaolalla R, Fernandez-Bafiares F, Rodriguez R, Alsina M, Rosinach M, Mariné M et al.
Diagnostic value of duodenal antitissue transglutaminase antibodies in gluten-sensitive
enteropathy. Aliment Pharmacol Ther. 2008; 27: 820-9.
http://dx.doi.org/10.1111/j.1365-2036.2008.03652.x

Wahab PJ, Meijer JWR, Goerres MS, Mulder ClJ. Coeliac disease: Changing views on
gluten-sensitive enteropathy. Scand J Gastroenterol. 2002; 37 Suppl 236: 60-5.
http://dx.doi.org/10.1080/003655202320621472

Jarvinen TT, Kaukinen K, Laurila K, Kyrénpalo S, Rasmussen M, Maki M et al.
Intraepithelial lymphocytes in celiac disease. Am ) Gastroenterol. 2003; 98: 1332-7.
http://dx.doi.org/10.1111/j.1572-0241.2003.07456.x

Jarvinen TT, Collin P, Rasmussen M, Kyrénpalo S, Maki M, Partanen J et al. Villous tip
intraepithelial lymphocytes as markers of early-stage coeliac disease. Scand J
Gastroenterol. 2004 May; 39(5): 428-33.
http://dx.doi.org/10.1080/00365520310008773

Mariné M, Fernandez-Bafares F, Alsina M, Farré C, Cortijo M, Santaolalla R, et al. Impact
of mass screening for gluten-sensitive enteropathy in working population. World )
Gastroenterol. 2009; 15: 1331-8. http://dx.doi.org/10.3748/wjg.15.1331

Haines ML, Anderson RP, Gibson PR. Systematic review: The evidence base for long-term
management of coeliac disease. Aliment Pharmacol Ther. 2008; 28: 1042-66.
http://dx.doi.org/10.1111/j.1365-2036.2008.03820.x

Leon F. Flow cytometry of intestinal intraepithelial lymphocytes in celiac disease.
J Immunol Meth. 2011; 363: 177-86. http://dx.doi.org/10.1016/j.jim.2010.09.002



http://dx.doi.org/10.1016/j.jim.2010.09.002
http://dx.doi.org/10.1111/j.1365-2036.2008.03820.x
http://dx.doi.org/10.3748/wjg.15.1331
http://dx.doi.org/10.1080/00365520310008773
http://dx.doi.org/10.1111/j.1572-0241.2003.07456.x
http://dx.doi.org/10.1080/003655202320621472
http://dx.doi.org/10.1111/j.1365-2036.2008.03652.x
http://dx.doi.org/10.1111/j.1572-0241.1999.983_f.x
http://dx.doi.org/10.1097/MPG.0b013e31821a23d0
http://dx.doi.org/10.1016/j.amjmed.2010.02.019
http://dx.doi.org/10.1016/j.dld.2010.12.003
http://dx.doi.org/10.1016/j.dld.2012.03.006
http://dx.doi.org/10.1111/j.1365-2036.2010.04477.x

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Celiac Disease and Non-Celiac Gluten Sensitivity

Camarero C, Eiras P, Asensio A, Leon F, Olivares F, Escobar H et al. Intraepithelial
lymphocytes and celiac disease: permanent changes in CD3-/CD7- and T cell receptor y&
subsets studied by flow cytometry. Act Paediatr. 2000; 89: 285-90.
http://dx.doi.org/10.1111/j.1651-2227.2000.tb01330.x

Arranz E, Ferguson A. Intestinal antibody pattern of celiac disease: occurrence in
patients with normal jejunal biopsy histology. Gastroenterology. 1993; 104: 1263.

Salmi TT, Collin P, Reunala T, Maki M, Kaukien K. Diagnostic methods beyond
conventional histology in celiac disease diagnosis. Dig Liver Dis. 2010; 42: 28-32.
http://dx.doi.org/10.1016/j.dld.2009.04.004

Korponay-Szabd IR, Halttunen T, Szalai Z, Kirdly R, Kovacs JB, Fésiis L et al. In vivo
targeting of intestinal and extraintestinal transglutaminase 2 by celiac autoantobodies.
Gut. 2004; 53: 641-8. http://dx.doi.org/10.1136/gut.2003.024836

Kurppa K, Ashorn M, lltanen S, Koskinen LLE, Saavalainen P, Koskinen O et al. Celiac
disease without villous atrophy in children: A prospective study. J Pediatr. 2010; 157:
373-80. http://dx.doi.org/10.1016/j.jpeds.2010.02.070

Salmi TT, Collin P, Korponay-Szabd IR, Laurila K, Partanen J, Huhtala H et al. Endomysial
antibody-negative celiac disease: clinical characteristics and intestinal autoantibody
deposits. Gut. 2006; 55: 1746-53. http://dx.doi.org/10.1136/gut.2005.071514

Salmi TT, Collin P, Jarvinen O, Haimila K, Partanen J, Laurila K et al. Immunoglubulin A
autoantibodies against transglutaminase 2 in the small intestinal mucosa predict
forthcoming celiac disease. Aliment Pharmacol Ther. 2006; 24: 541-52.
http://dx.doi.org/10.1111/j.1365-2036.2006.02997.x

Tosco A, Maglio M, Paparo F, Rapacciuolo L, Sannino A, Miele E et al. Immunoglubulin A
anti-tissue transglutaminase antibody deposits in the small intestinal mucosa of children
with no villous atrophy. J Pediatr Gastroenterol Nutr. 2008; 47: 293-8.
http://dx.doi.org/10.1097/MPG.0b013e3181677067

Koskinen O, Collin P, Lindfords K, Laurila K, Maki M, Kaukinen K. Usefulness of small
bowel mucosal transglutaminase-2 specific autoantibody deposits in the diagnosis and
follow-up of celiac disease. ) Clin Gastroenterol. 2010; 44: 483-8.

Calleja S, Vivas S, Santiuste M, et al. Dynamics of non-convencional intraepithelial
lymphocytes-NK, NKT and y6 T-in celiac disease: Relationship with age, diet and
histopathology. Dig Dis Sci 2011; 56:2042-9.
http://dx.doi.org/10.1007/s10620-010-1534-5

Fernandez-Bafiares F, Carrasco A, Garcia-Puig R, Rosinach M, Gonzalez C, Alsina M, Loras
C, Salas A, Viver JM, Esteve M. Intestinal intraepithelial lymphocyte cytometric pattern is
more accurate than subepithelial deposits of anti-tissue transglutaminase IgA for the
diagnosis of celiac disease in lymphocytic enteritis. Plos One 2014; 9:e101249.
http://dx.doi.org/10.1371/journal.pone.0101249

Ciclitira PJ. AGA technical review on coeliac sprue. Gastroenterology. 2001; 120:
1526-40. http://dx.doi.org/10.1053/gast.2001.24056

Esteve M, Rosinach M, Fernandez-Bafiares F, Farré C, Salas A, Alsina M et al. Spectrum
of gluten-sensitive enteropathy in first-degree relatives of patients with coeliac disease:
clinical relevance of lymphocytic enteritis. Gut. 2006; 55: 1739-45.
http://dx.doi.org/10.1136/gut.2006.095299

Zanini B, Caselani F, Magni A, Turini D, Ferraresi A, Lanzarotto F et al. Celiac Disease
With Mild Enteropathy Is Not Mild Disease. Clin Gastroenterol Hepatol. 2012 Sep 27.
http://dx.doi.org/10.1016/j.cgh.2012.09.027

301


http://dx.doi.org/10.1016/j.cgh.2012.09.027
http://dx.doi.org/10.1136/gut.2006.095299
http://dx.doi.org/10.1053/gast.2001.24056
http://dx.doi.org/10.1371/journal.pone.0101249
http://dx.doi.org/10.1007/s10620-010-1534-5
http://dx.doi.org/10.1097/MPG.0b013e3181677067
http://dx.doi.org/10.1111/j.1365-2036.2006.02997.x
http://dx.doi.org/10.1136/gut.2005.071514
http://dx.doi.org/10.1016/j.jpeds.2010.02.070
http://dx.doi.org/10.1136/gut.2003.024836
http://dx.doi.org/10.1016/j.dld.2009.04.004
http://dx.doi.org/10.1111/j.1651-2227.2000.tb01330.x

302

42.

43.

44,

45.

46.

F. Ferndndez Bafares, M. Mariné, M. Rosinach, A. Carrasco, M. Esteve

Kurppa K, Collin P, Villamaa M, Haimila K, Saavalainen P, Partanen J et al. Diagnosing
mild enteropathy celiac disease: A randomized, controlled clinical study. Gastroentero-
logy. 2009; 136: 816-23. http://dx.doi.org/10.1053/j.gastro.2008.11.040

Esteve M, Carrasco A, Fernandéz-Banares F. Is a gluten-free diet necessary in Marsh |
intestinal lesions in patients with HLADQ2, DQ8 genotype and withoutgastrointestinal
symptoms? Curr Opin Clin Nutr Metab Care. 2012; 15: 505-10.
http://dx.doi.org/10.1097/MC0O.0b013e3283566643

Lundin KAE, Alaedini A. Non-celiac gluten sensitivity. Gastrointest Endoscopy Clin N Am.
2012; 22: 723-34. http://dx.doi.org/10.1016/j.giec.2012.07.006

Volta U, De Giorgio R. New understanding of gluten sensitivity. Nat Rev Gastroenterol
Hepatol. 2012; 9: 295-9. http://dx.doi.org/10.1038/nrgastro.2012.15

Biesiekierski JR, Newnham ED, Irving PM, Barrett JS, Haines M, Doecke JD et al. Gluten
causes gastrointestinal symptoms in subjects without celiac disease: a double-blind
randomized placebo-controlled trial. Am J Gastroenterol. 2011; 106: 508-14.
http://dx.doi.org/10.1038/ajg.2010.487



http://dx.doi.org/10.1038/ajg.2010.487
http://dx.doi.org/10.1038/nrgastro.2012.15
http://dx.doi.org/10.1016/j.giec.2012.07.006
http://dx.doi.org/10.1097/MCO.0b013e3283566643
http://dx.doi.org/10.1053/j.gastro.2008.11.040

	Type 1 Marsh Celiac Disease: Diagnosis and Response
	Abstract
	1. Introduction
	2. Histological Spectrum of Celiac Disease
	3. Definition of Marsh Type 1 Lesions and Differential Diagnosis of Lymphocytic Enteropathy
	4. Diagnostic Criteria for Celiac Disease Patients with Lymphocytic Enteropathy-Type Lesion
	4.1. Usefulness of Intraepithelial γδ+ Determination
	4.2. Diagnostic Utility of Tissue IgA Transglutaminase Subepithelial Deposits
	4.3. Emerging Diagnostic Tools: Intraepithelial CD3+TCRgd+ and CD3- Determination by Flow Cytometry

	5. Relationship between Clinical Manifestations and Degree of Histological Lesion
	6. Proposed Diagnostic Algorithm
	7. Difficult Cases: Overlap with Non-Celiac Gluten Hypersensitivity
	8. Conclusions
	References




