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Abstract

AIM: To assess: (1) frequency and clinical relevance

of gluten sensitive enteropathy (GSE) detected by
serology in @ mass screening program; (2) sensitivity
of antitransglutaminase (tTGA) and antiendomysium
antibodies (EmA); and (3) adherence to gluten-free
diet (GFD) and follow-up.

METHODS: One thousand, eight hundred and sixty-
eight subjects recruited from an occupational health
department underwent analysis for tTGA and EmA and,
if positive, duodenal biopsy, DQ2/DQ8 genotyping,
clinical feature recording, blood tests, and densitometry
were performed. Since > 98% of individuals had tTGA
< 2 U/mL, this value was established as the cut-off
limit of normality and was considered positive when
confirmed twice in the same sample. Adherence to a
GFD and follow up were registered.

RESULTS: Twenty-six (1.39%) subjects had positive
tTGA and/or EmA, and 21 underwent biopsy: six Marsh
I (one IMa, four Tb, one Iic), nine Marsh T and six
Marsh 0 (frequency of GSE 1:125). The sensitivity of
EmA for GSE was 46.6% (11.1% for Marsh 1, 100%
for Marsh 1), while for tTGA, it was 93.3% (88.8%
for Marsh 1, 100% for Marsh II). All 15 patients with
abnormal histology had clinical features related to
GSE. Marsh I and I subjects had more abdominal
pain than Marsh 0 (P = 0.029), and a similar trend was
observed for distension and diarrhea. No differences
in the percentage of osteopenia were found between
Marsh I and I (P = 0.608). Adherence to follow-up
was 69.2%. Of 15 GSE patients, 66.7% followed a GFD
with 80% responding to it.

CONCLUSION: GSE in the general population
is frequent and clinically relevant, irrespective of
histological severity. tTGA is the marker of choice. Mass
screening programs are useful in identifying patients
who can benefit from GFD and follow-up.

© 2009 The WG Press and Baishideng. All rights reserved.
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INTRODUCTION

Screening for celiac disease (CD) in the general population
is still a controversial issue. Recent papers have reviewed
the benefits and drawbacks of CD diagnosis in this
situation'". CD is a highly prevalent disease (1:100 to
1:300) which fulfils some of the criteria favoring mass
screening, That is, the availability of accurate and non-
invasive diagnostic methods and an effective treatment
(gluten-free diet: GFD) which restores health and
prevents disease-associated complications”. The major
concerns regarding mass screening are the reported lack
of GID adherence in asymptomatic patients detected
in screening programs™ and the limited available data
on the cost-effectiveness of such an approachm. In
addition, the benefits of early diagnosis in patients with
mild disease, in terms of preventing late complications,
are poorly understood'”. In this sense, knowledge of
the natural history of mild CD has been hampered by
its imprecise definition in the medical literature, with
frequent ovetlapping of the terms “mild enteropathy” (i.e.
lymphocytic enteritis and partial atrophy) and “silent CD”’.
In fact, it was recently demonstrated that these terms
may not be considered synonymous since gluten sensitive
enteropathy (GSE) with preserved villous architecture
may be symptomatically similar to patients with atrophy!”
showing a good response to a GFD"™ and conversely,
silent patients with atrophy do exist, and ate at risk of
subsequent severe complications“oj.

Occupational health departments provide care
for the working population on environmental issues
associated with work processes, but also help detect very
frequent preventable diseases. In this setting, the aims
of the present study were: (1) to assess the frequency
and clinical relevance of GSE (both Marsh 1 and Marsh
) detected by serology in a mass screening program;
(2) to compare the sensitivity of antitransglutaminase
antibodies (tTGA) and antiendomysium antibodies
(EmA) in detecting the whole spectrum of GSE
(Marsh I to Marsh IlI); and (3) to assess the degree
of adherence to a mass-screening program and the
effectiveness of GFD.

MATERIALS AND METHODS

Subjects and study design

One thousand, eight hundred and sixty-eight individuals
(1308 males, 560 females, 36.6 £ 0.5 years) were
recruited from the Occupational Work Surveillance
Department in Catalonia, Northeastern Spain, between
January 2004 and December 2005. None of the 1868

subjects included had previously been diagnosed with
CD. After obtaining written informed consent, blood
sampling for serum EmA and tTGA assay was carried
out and clinical features for gastrointestinal and systemic
symptoms, and associated diseases (yes/no questions)
were obtained. HLA DQ2/DQ8 genetic study and
duodenal biopsy were offered to those subjects positive
for either EmA or tTGA. Furthermore, as previously
described, a self-administered questionnaire of symptom
severity using a visual analogue scale (VAS) ranging
from 0 to 100 was recorded in these subjectsmﬂ, The
symptoms evaluated were diarrhea, abdominal pain,
abdominal distension, flatulence and asthenia. Anemia
and hypertransaminasemia, as well as abnormalities
in bone mineral density (BMD), were also recorded.
Subjects were considered to be symptomatic when they
complained of at least one of the above-mentioned
symptoms and/or had impaired blood test and/or
densitometry. A symptom was considered to be present
when it scored more than 20 points and was considered
severe when it scored more than 50 points on the VAS.

Antibody detection

Serum IgA-EmA was determined by indirect
immunofluorescence (IFI) assay in serum samples at 1/5
dilution, as previously described"”. Commercial sections
of monkey distal oesophagus (BioMedical Diagnostics,
France) were used as the IFI substrate.

IgA-class tTGA was analyzed in serum using a
quantitative automated ELISA method by means of a
commercially available detection kit (Varelisa CelikeyTM,
Phadia AB, Freiburg, Germany) using recombinant
human tT'G as antigenm. Since > 98% of individuals had
tTGA < 2 U/mlL, this value was established as the cut-
off limit of normality and was considered positive when
confirmed twice in the same sample (recommended cut-
off by the manufacturer > 8 U/mL). Total serum IgA
was measured using rate nephelometry (BN II, Siemens
Healthcare Diagnostics SL, Marburg, Germany). In cases
of IgA deficiency, IgG-class EmA was measured.

When one or both serological markers were positive,
an upper endoscopy with duodenal biopsy was proposed.

Genetic markers

Standard techniques for DNA extraction, PCR
amplification and product detection were used. To purify
genomic DNA from whole blood, a commercial reagent
Generation® Capture Column Kit (Gentra Systems,
Minnesota, USA) was used. HLA-DQ2 (DQA1*0501 and
DQB1*0201 alleles) and HLA-DQ8 (DQA1*0301 and
DQB1*0302 alleles) genotyping was performed by PCR
amplification using sequence specific primers (PCR-SSP)"
on a GeneAmp PCR 2400 System (Applied Biosystems,
Foster City, CA, USA). PCR products were detected by
electrophoresis on 2% agarose gel and were visualized
under UV light. Analysis of HLA-DQS8 haplotype was
performed only on those patients with negative DQ2.

Duodenal biopsy and diagnosis criteria for GSE
Four endoscopic biopsies from the 2nd-3rd portions of
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the duodenum were processed by using hematoxylin/
cosin staining and CD3 immunophenotyping, and were
blindly evaluated by an expert gastrointestinal pathologist
(A.S.). Histopathological findings were staged according
to the Marsh criteria''”, as revised by Rostami ez a/'":
‘Infiltrative’ lesions with intraepithelial lymphocytosis
are defined as Marsh type 1, ‘infiltrative/hyperplastic’
lesions are defined as Marsh II, and ‘partial (A), subtotal
(B) and total (C) villous atrophy’ as Marsh IlI. A cut-off
of 25 intraepithelial lymphocytes (IELs)/100 epithelial
cells was established to diagnose lymphocytic enteritis
(LE)"". Other frequent causes of LE, such as parasites,
NSAID ingestion, Crohn’s disease and autoimmune
diseases were ruled out""™. Helicobacter pylori (H pylori)
infection was investigated by means of the urease test
and histopathological assessment using hematoxylin/
eosin staining of the gastric mucosa in all the cases.

The diagnosis of GSE was considered when some
degree of histological abnormality was found and a good
response to a GFD was demonstrated (see below) at least

after one year of follow-up, according to AGA criteria”

Measurement of BMD

BMD was assessed in all patients showing some degree
of histological abnormality (Marsh I to III), both at
baseline and after GFD. T and Z-scores were measutred
in the lumbar spine and left femoral neck using a dual-
energy X-ray absorptiometry (DXA) (Lunar DPX-
aph, Madison, WI, USA). According to World Health
Organization criteria, osteopenia is defined as a value
of BMD between 1 SD and 2.5 SD below the average
for young adults (T score -1 to -2.5), and osteoporosis is
defined as a value of BMD morte than 2.5 SD below the
average value for young adults (T score < -2.5) 2,

Patient follow-up and response to GFD

GFD was recommended to all patients with villous
atrophy and to all symptomatic LE patients, and
adherence was recorded. To ensure the correct intake of
a strict GFD, patients were referred to the Catalan Celiac
Society (‘Celiacs de Catalunya’, Barcelona). Iron and/or
calcium plus vitamin D supplements were prescribed
when deficiencies or bone density impairment were
detected. Clinical, histological, analytical and serological
assessments were carried out in all patients who adhered
to a GFD at least 1 year after starting the diet. In addition,
a second densitometry assessment was carried out when
the basal assessment was impaired. For the remaining
individuals with positive tTGA at baseline, who were on
a gluten-containing diet, clinical, analytical and serological
assessments were requested, as a minimum. A patient
was considered to have achieved a complete clinical
response when all symptoms disappeared (VAS < 20
points) and when normalization of analytical and bone
densitometry abnormalities occurred. A partial clinical
response was defined as more than a 30-point reduction
in the VAS score and/or a significant improvement but
not normalization of analytical and bone densitometry
abnormalities. A complete histological response was
defined as a decrease from Marsh IIl to Marsh I or Marsh

0, and in Marsh [ cases, 2 normalization in the IEL count
or a reduction of at least 50% from the basal biopsy. An
improvement in the degree of atrophy (i.e. from Marsh
[c to Marsh Ila) or a reduction in the IEL count from
25% to 50% of the basal biopsy in Marsh [ cases, was
considered a partial histological response.

In patients who did not accept a biopsy after GFD,
negative serology was considered a criterion of at least
partial response. Patients with LE and those with the
lowest tTGA positive values were particularly encouraged
to undergo histological retesting during follow-up.

Statistical analysis

Categorical parameters were expressed as proportions,
whereas continous variables were expressed as both
mean and standard error of the mean (SEM). Since
intestinal biopsy was performed when EmA and/or
tTGA were positive, the ratio of sensitivities of the
two serological tests was calculated by an estimation of
test sensitivity when disease confirmation was limited
to positive results. Differences in sensitivities were
assessed using a modified McNemar test as previously
described”". Statistical comparisons for qualitative
variables were made by an extension of Fisher’s exact
test for 2 X 3 contingency tables (Freeman-Halton
test)*”. One-way ANOVA and paired Student # test were
used to compare quantitative variables. P < 0.05 was
considered statistically significant. All statistical analyses
were performed using the SPSS for Windows Statistical
package (SPSS Inc., Chicago, 1L, USA).

RESULTS

Frequency of GSE and histological severity related to
positive serology and genetic markers
Figure 1 represents a flow diagram of the evaluated
patients. Twenty-six of the 1868 individuals (1.39%) had
positive markers for CD (18 males, eight females, mean
age 37.7 £ 11.0 years). Of the 26 patients with positive
markers, seven were positive for both EmA and tT'GA,
one was positive only for EmA, and the remaining 18
were positive only for tTGA. Twenty-one of these 26
individuals (80.7%) underwent an intestinal biopsy, which
disclosed the following histological findings: six Marsh
Il (one IMa, four Ib, one Ilc), nine Marsh 1 and six
Marsh 0. Three Marsh 1 cases had H pylori infection
but the IEL count remained unchanged after 6 mo of
eradication therapy. Thus, 0.80% of subjects initially
tested had a biopsy proven lesion of the GSE spectrum
(1:125) and 0.32% had villous atrophy (1:312). Values of
tT'GA related to the degree of mucosal damage are shown
in Figure 2. All Marsh I patients were positive for both
EmA and tT'GA, and all Marsh [ and 2 Marsh Il patients
had tTGA values higher than 2 U/mL but lower than the
cut-off recommended by the manufacturer (8 U/mL).
The sensitivity of EmA for GSE diagnosis was
46.6% (11.1% for Marsh I and 100% for Marsh III),
whereas the sensitivity of tTGA was 93.3% (88.8%
for Marsh I and 100% for Marsh II) (P = 0.04). The

sensitivity ratio demonstrated a two-fold sensitivity
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Figure 1 Flow diagram of recruited subjects. GCD: Gluten-containing diet.
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Figure 2 Values of tTGA related to the degree of histological damage.

for tTGA compared with EmA to diagnose the whole
spectrtum of GSE (from Marsh [ to III).

Thirteen of the 21 biopsied subjects (62%) were
DQ2 +, 1 (4.7%) was DQ8 +, six had one allele of
the DQ2 + (28.6%) (DQB1*0201 in five subjects and
DQA1*0501 in one) and only one Marsh Il (4.7%) was
negative for both alleles of DQ2 and DQ8. A detailed
description of the genetic markers related to the degree
of histological damage is shown in Figure 3.

In five subjects with positive markers a biopsy was not
performed, four because they did not accept the procedure
and one patient could not be located [one was positive for
both EmA (1/20) and tTGA (3.94 U/mL) and four were
positive only for tTGA (2.21 to 5.10 U/mL)].

Clinical characteristics of GSE related to the severity of
intestinal damage
No significant differences were found in the percentage
of autoimmune diseases (P = 0.415), thyroid diseases (P
= 0.632), type 1 diabetes mellitus (P = 1), previous anemia
(P = 0.765), diarrhea (P = 0.764), abdominal pain (P = 1),
flatulence (P = 0.965) or abdominal distension (P = 0.621)
between individuals, in the general working population, or
in those with positive and negative serological markers.

All 15 subjects with abnormal histological findings
had clinical features related to the disease. In one

O = N W h U1 O N 0 VO
T

With 4 alleles of both
i DQ2/DQ8 negatives

Marsh0,7=6 Marsh1,n=9 Marshll,n=6

Figure 3 HLA DQ2/8 related to the degree of histological damage.

Normal LE Atrophy P
mucosa (Marsh 1) (Marsh ) value
(Marsh0) n =9 (%) n =6 (%)
n = 6 (%)
Flatulence 4 (66.7) 6 (66.7) 4(66.7) 1
Distension 2(33.4) 7 (77.8) 4(66.7) 0.282
Abdominal pain 0 (0.0 6 (66.7) 4(66.7)  0.029
Diarrhea 1(16.7) 4(44.5) 4(66.7)  0.300
Asthenia 2(33.4) 2(22.3) 4(66.7) 0213
Anemia 0(0) 0(0) 1(16.7) 0571
Hypertransaminasemia 1 (16.7) 1(11.9) 2(33.3) 0.783

Statistical comparisons were made by an extension of Fisher’s exact test
(Freeman-Halton test).

Marsh Il and two Marsh I patients, the only clinical
feature was osteopenia (20%). The frequencies
of clinical manifestations related to the degree of
histological severity are described in Table 1. Subjects
with Marsh [ and Marsh III lesions had significantly
more abdominal pain (66.7%) than those with normal
mucosa (0%; P = 0.029). A similar but non-significant
trend was observed for distension and diarrhea, whereas
asthenia was mote often found in Marsh Il patients. No
differences were found for hypertransaminasemia and
only one Marsh Il patient had anemia. A progressive
increase in the severity of most symptoms from
Marsh 0 to Marsh Il was observed when symptoms
were assessed by means of a VAS (Table 2), reaching
statistically significant differences for distension (P =
0.035) and asthenia (P = 0.031).

Moreover, severe abdominal pain (VAS > 50) was
more frequent in Marsh [ (33.4%) than in Marsh 0 (0%0)
and in Marsh 1l (16.7%) (P = 0.006), while distension
and asthenia were more frequent in Marsh Il (66.7%)
than in Marsh 0 (0%) and Marsh I (11.2%) (P = 0.001
for both symptoms).

BMD was only assessed in those patients with
abnormal biopsy. No significant differences in the
percentage of osteopenia were found between
Marsh 1 (55.6%) and I (33.4%) (P = 0.608). There

were no patients with osteoporosis.

Follow-up after GFD
Eighteen of the 26 subjects with positive serology at
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Figure 4 Evolution of the mean values of the VAS after GFD.

baseline accepted follow-up, disclosing a 69.2% adherence
to the mass-screening program, with a mean follow-
up of 28 months (range, 20 to 33). Of the 15 patients
with histopathological lesions compatible with GSE, 10
followed a GED (66.7%, five Marsh I and five Marsh III).
Table 3 shows a detailed description of the patients who
adhered to a GFD. Overall, nine of 10 patients (90%) (five
Marsh Il and four Marsh 1) had a complete histological
and/or serological response to a GFD. A dramatic clinical
improvement was observed in both Marsh [ and Marsh
Il patients; response was complete for two of the 10
patients (one Marsh Il and one Marsh [) and partial for
five (three Marsh Il and two Marsh ). The main reason
for Marsh [ patients’ adherence to GFD was the presence
of osteopenia (four of five Marsh [ patients). In contrast,
osteopenia was only diagnosed in one Marsh [ patient of
the four who did not follow a GFD. No differences were
found for either the number or the severity of symptoms
between patients who followed a GFD and those who did
not. At the end of follow-up, those patients who followed
a GFD showed an improvement in the mean value
of the VAS for all symptoms, and this was statistically
significant for distension (P = 0.014), flatulence (P = 0.028)
and abdominal pain (P = 0.007) (Table 4). In Figure 4,
evolution of the mean values of the VAS are shown
separately for Marsh [ and Marsh III.

Anemia and hypertransaminasemia reverted after
GFD in those patients who had these conditions at basal
evaluation. BMD normalized in two of the six patients
with abnormal values at baseline. In the remaining cases,
a trend for T score improvement in both the femoral
neck (initial -0.74 + 0.22, final -0.69 £ 0.18; P = 0.144)
and lumbar spine (initial -1.27 * 0.30, final -1.09 £ 0.30;
P = 0.068) was observed.

Normal mucosa  LE (Marsh 1) Atrophy P
(Marsh 0) n=9 (Marsh 1) value
n==é n==aé
Flatulence 36.6 +12.0 28.8+8.2 36.6+14.7 0.839
(0-60) (0-60) (0-80)
Distension 6.67 £4.2 28.8+6.7 50.0+£16.9 0.035
(0-20) (0-60) (0-100)
Abdominal 0.0+0.0 31.1+10.0 266+9.8 0.06
pain (0-20) (0-80) (0-60)
Diarrhea 8.33+8.3 17.7£9.1 30.0+12.3 0.384
(0-50) (0-80) (0-80)
Asthenia 10.0+ 6.8 11.1+£75 50.0+16.9 0.031
(0-40) (0-60) (0-100)

Statistical comparisons were made by one-way ANOVA. Results are
expressed as mean (SE) and range.

Eight additional patients with initial positive serology,
who decided to follow a gluten-containing diet (one
Marsh I, three Marsh [ and four Marsh 0), accepted a
clinical, serological and/or histological follow-up (Table 5).
A progression from Marsh 0 to Marsh [ was observed in
one case and from Marsh I to Marsh Il in another. This
progression was accompanied by worsening of symptoms
and an increase in tTGA values in the Marsh Il patient.
In the remaining cases with the exception of one, tTGA
values diminished below 2 U/mL in the follow-up,
although clinical symptoms remained unchanged.

DISCUSSION

The frequency of biopsy proven CD with atrophy
found in this study (1:312) is within the range previously
described in our geographical area™. All Marsh I cases
in our study had positive tTGA and EmA, confirming
that both serological tests have a similar high sensitivity
for diagnosing CD with villous atroph5f[24‘. However, it
1s well known that the sensitivity of serology sharply
decreases in mild forms of GSE. Although not
universally accepted, the recognition of Marsh [ patients
is important since a significant proportion of these
patients have severe syrnptornsm and could benefit from
a GFD. The observation that less than 2% of individuals
in the general population have tTGA values higher than
2 U/mL prompted us to establish this value as the normal
cut-off limit, instead of the 8 U/mL recommended
by the manufacturer. This fact allowed us to identify
two additional Marsh III and eight Marsh [ patients by
using tTGA alone, and it increased the sensitivity of this
serological marker with respect to EmA at the expense
of a greater number of diagnosed patients with mild
enteropathy (88.8% versus 11.1% sensitivity in Marsh 1 for
tTGA and EmA, respectively). With the combined use of
EmA and tT'GA the prevalence of biopsy proven GSE
increased to 1:125.

A recently published study performed in Iran™,
evaluating both Marsh | and Marsh Il patients, found
a similar number of GSE patients to that found in
our study, with most Marsh [ patients detected only
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At basal evaluation After GFD
Clinical features EmA (TGA Biopsy IELs Clinical features EmA tTGA Biopsy IELs
(U/mL) (U/mL)
Case 1 ¢ 47 years Flatulence, distension, >1/160 74 Marsh Mb - Asthenia Neg. 33 Marsh1 35%
abdominal pain, diarrhea,
asthenia, anemia, osteopenia
Case 2 @ 24 years Flatulence >1/160 159 Marsh b~ --- No symptoms Neg. 1.9 - -
Case 3 3 41 years Flatulence, distension, >1/160 63.4 Marsh Ilic -— Asthenia, Neg. 2.0 Marsh I  28%
abdominal pain, hypertransaminasemia
diarrhea, asthenia,
hypertransaminasemia
Case 4 ¢ 32 years Osteopenia 1/80 8.5 Marsh lla - Osteopenia Neg. - -
Case 5 @ 22 years Distension, abdominal 1/10 434  Marsh b - Distension, osteopenia ~ Neg. 1.0 MarshI 42%
pain, diarrhea, asthenia,
hypertransaminasemia,
osteopenia
Case 6 @ 42 years Flatulence, distension, Neg. 2.0 Marsh I 40% Osteopenia Neg. 24 Marsh 0 22%
osteopenia
Case 7 3 41 years Osteopenia Neg. 3.34 Marsh I 26% No symptoms Neg. 124 Marsh I 26%
Case 8 ¢ 38 years Flatulence, distension, Neg. 4.04 Marsh I 42% Flatulence Neg. 2.0 Marsh 0 17%
abdominal pain
Case 9 3 37 years Distension, abdominal pain, Neg. 3.20 Marsh 1 26% Abdominal pain, Neg. 24 Marsh I  28%
diarrhea, osteopenia diarrhea, osteopenia
Case10 3 32years  Flatulence, distension, Neg. 2.34 Marsh I 35%  Flatulence, distension,  Neg. 1 Marsh 0 14%
abdominal pain, diarrhea, abdominal pain, diarrhea,
asthenia, osteopenia asthenia, osteopenia
existence of a similar degtree of calcium and/or vitamin
D-impaired absorption. This study also demonstrated
that the Marsh [ patients detected in this mass-screening
program, with low positive levels of tT'GA, were true
S (e A 1y el e P GSE patients with a gluten-dependent lesion and with a
values of VAS) (mean values of VAS) L. .
Flatulonce SIS e S0 similar response to a GFD as those with Marsh III.
Distension 42 +10.9 7+47 0.014 It is noticeable that tTGA values ranging from 2.6 to
Abdominal pain 28+9.0 7+51 0.007 3.9 U/mL were detected in six Marsh 0 individuals who
Diarrhea 24102 4126 0.063 could be considered false positives. However, a frequency
Asthenia 28+123 12+ 6.6 0.133

by positive tTGA and not with EmA. These results
demonstrated, as did ours, the increased sensitivity of
tT'GA in detecting mild enteropathy. Unfortunately, the
clinical characteristics of these patients and response
to a GFD were not assessed in the Akbari ¢ a/ study,
raising some doubts about the reliability of the diagnosis
of GSE in LE patients®. In fact, other causes of LE
should be ruled out before considering the possibility of
GSE diagnosism].

Interestingly, despite the limitations of small sample
size, the clinical features of Marsh I patients identified
in the general working population duplicate those
previously published in a group of first degree relatives
of CD patients, confirming that Marsh [ patients
may be symptomatic similar to patients with atrophy'.
Again, distension, abdominal pain and asthenia were
the symptoms most consistently associated with GSE
irrespective of the severity of the intestinal lesions,
whereas non-significant differences were found for
diarrhea and flatulence. In addition, as previously
described, similar percentages of osteopenia were
found in Marsh 1 and Marsh Il patients, suggesting the

higher than expected of DQ2/DQ8 positivity in these
individuals, as well as the progression from Marsh 0 to
Marsh [ in one case, suggests that these individuals might
have latent CD and therefore merit follow-up.

The genetic characteristics of the 21 individuals
with available duodenal histology merit an additional
comment. Sixty-two per cent and 4.7% were DQ2 and
DQ8 positive, respectively, and 28.6% (five Marsh 1 and
one Marsh 0) had only one allele of the DQ2 (DQB*0201
in five cases and DQA1*0501 in one more case). Thus,
the percentage of DQ2 positivity in the present study
was lower than that described for CD patients, among
whom more than 90% express both DQ2 alleles”".
However, it has been reported that in the majority of
DQ2-negative CD patients (approximately 5%), one
of the DQ2 alleles is present, generally DQB*0201
and rarely DQA1*¥0501"%". Consistent with this, the
DQ2 negative patients in the present study, most of
them Marsh I, expressed only one allele of the DQ2,
predominantly DQB*0201. It may be speculated that
the presence of only the  chain or o chain of the DQ2
heterodimer, encoded by DQB*0201 or DQA1*0501,
respectively, could impede the progression from mild
enteropathy to atrophy in these subjects. Taking together
all these data, individuals with tTGA values = 2 U/mL
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At basal evaluation Follow-up
Clinical features EmA (TGA Biopsy IELs Clinical features EmA tTGA Biopsy IELs
(U/mL) (U/mL)
Case 1 3 23 years Flatulence, distension, 1/40 6.76 Marsh b~ --—-- Flatulence, distension, Neg. 1.70 Notaccepted -
abdominal pain, diarrhea, abdominal pain, diarrhea,
asthenia asthenia
Case 2 3 63 years Osteopenia Neg. 4.07 Marsh I~ 29% Osteopenia Neg. 22 Marsh I 25%
Case 3 3 24 years Flatulence, distension, Neg. 3.47 Marsh I~ 25%  Flatulence, distension,  Neg. 1.0  Notaccepted --
abdominal pain, diarrhea, diarrhea, asthenia
asthenia
Case 4 ¢ 66 years Flatulence, distension, Neg. 5.60 Marsh 1 35% Diarrhea, abdominal Neg. 15 Marsh Ia -
abdominal pain pain, distension,
flatulence
Case 5 3 45 years Asthenia Neg. 2.68 Marsh 0 5% Asthenia Neg. 2.0 Marsh I 28%
Case 6 3 47 years Flatulence Neg. BIY5 Marsh0  22% Flatulence Neg. 1.0 Marsh 0 5%
Case 7 3 36 years Distension Neg. 2.78 Marsh0  20% Distension, Neg. 12  Notaccepted —
hypertransaminasemia
Case 8 3 36 years Flatulence Neg. 2.80 Marsh0  18% Flatulence Neg. 1.0  Notaccepted --

detected in this study have, with a very high probability,
some form of the GSE spectrum of conditions (from
Marsh O to Marsh IIT).

The present study also shows that GSE patients in
the general population may not be identified by clinical
features, since a similar percentage of related CD
symptoms was found in individuals with positive and
negative markers. This fact explains why CD remains
underdiagnosed in a high proportion of affected subjects
and is an additional argument for mass-screening using
other approaches, such as serology, irrespective of clinical
symptoms. Unfortunately, serology had limitations due to
its low sensitivity in detecting individuals with mild GSE.
In addition, fluctuations from time to time in tTGA
values may allow the identification of CD patients at
some time points but not in others. In fact, most of the
tT'GA values in patients on a gluten-containing diet were
negative in the follow-up.

Almost 70% of subjects with positive serology
adhered to the follow-up program, which included GFD
compliance or simple clinical, histological and serological
surveillance. The reported degree of GFD adherence has
been shown to vary greatly in different studies ranging
from less than 10% (4) to 90%*”, and is probably
highly dependent on the patient-doctor relationship and
confidence. In addition, the GFD adherence in this and
other studies of CD detected by screening is similar to
ot better than that reported for other diseases, such as
hypercholesterolemia or coronary heart disease®™, in
which specific diets or changes in lifestyle are required to
prevent life-threatening complications.

It has been argued that the lack of adherence to
a GFD in patients identified in screening programs
is due to an absence of symptoms in these cases. We
have demonstrated in the present study that, when
systematically assessed, signs or symptoms related to
GSE may be identified in all cases, taking into account
that osteopenia was the only clinical feature detected
in 20% of patients. Thus, the low GFD adherence due
to an absence of potential benefit perceived by the

patient should never be used as an argument against the
performance of mass screening for CD in the general
population.

In conclusion, GSE in the general population is
frequent and is clinically relevant, irrespective of the
severity of the histological lesion. Mass screening
programs are useful for identifying these patients in order
to initiate either a GFD or close follow-up monitoring,
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COMMENTS

Background

Screening for celiac disease (CD) in the general population is still a
controversial issue. CD is a highly prevalent disease (1:100 to 1:300) that fulfils
most of the criteria favoring mass screening. The benefits of early diagnosis in
patients with mild disease, in terms of preventing late complications, are poorly
understood.

Research frontiers

In this study, the authors demonstrate that mass screening programs allow
detection of CD cases with the whole gluten sensitive enteropathy (GSE)
spectrum, which otherwise would have not been diagnosed, and that the
adherence and response to a gluten-free diet (GFD) in these subjects was
much better than that previously reported for other chronic diseases.

Innovations and breakthroughs

This study shows unpublished information on GSE detected in the general
population. It was demonstrated that Marsh I subjects detected by
antitransglutaminase (tTGA) in this setting are as symptomatic as Marsh III and
that they also respond equally to a GFD, reinforcing the final diagnosis of GSE
in mild enteropathy.

Applications

Understanding the evolution of GSE with mild enteropathy can help important
decision-making, such as initiating a GFD in particular cases. Starting a GFD in
symptomatic patients may prevent potential complications such as anemia and
osteoporosis. The risk of lymphoma in mild GSE is at present unknown. A close
follow-up of patients on a gluten-containing diet may help clarify this point.

Terminology
GSE is characterized by a permanent intolerance to ingested gluten in susceptible
individuals and leads to immunologically mediated inflammation of the small
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intestine mucosa. Common histopathology findings range from mild enteropathy,
which consists of an increase in intraepithelial lymphocytes (> 25 IEL/100 IELs)
(Marsh T lesion), to ‘classic’ celiac disease with crypt hyperplasia and partial
(Marsh IIa), subtotal (Marsh IIIb) or total (Marsh IIc) atrophy.

Peer review

In this interesting retrospective study the power of screening tests for gluten
sensitive enteropathy are critically evaluated in a cohort of 1868 patients. The
authors conclude from their data that evaluation of tTGA is more essential in
diagnosis of gluten sensitive enteropathy than EmA and histology. In order
to select patients for gluten free diet and follow-up mass screening programs
are proposed as useful. Statistical analyses are well. The manuscript is well-
written and illustrated. The topic is of high interest for a readership interested in
gastrointestinal diseases.
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