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Introduzione

Il progetto di ricerca presentato per lo studio delle malattie metaboliche del bambino nell'anno
2011 si suddivideva in due aspetti specificic lo screening neonatale delle malattie da
accumulo lisosomiale e la possibile predittivitd del danno intestinale associato a malattia
celiaca. Poiché, il suddetto progetto ha trattato degli aspetti impegnativi sia dal punto di vista
metodologico che applicativo, il progetto di ricerca proposto questanno (2012, “screening
delle malattie da accumulo lisosomiale mediante tecnologia di Spettrometria di Massa
Tandem® e "Il danno intestinale associato a malattia celiaca pud essere predetto utilizzando
la combinazione degli anticorpi anti-transglutaminasi (tTG-IgA)} con altri marcatori sierologici e
genetici”) presenta degli elementi di continuita con it precedente, pur essendo un progetto a
sé stante.

Infatti, mentre il progetto del 2011 si & concentrato, dal punto di vista econcmico,
sulfacquisto di beni materiali e servizi utili ali'attivitd di ricerca svolta dal laboratorio,
quest'anno si & ritenuto indispensabile un approfondimento della ricerca sulle malattie
lisosomiali e sulla celiachia, attraverso un ulteriore impiego di risorse umane, essendosi di
fatto estesa I'attivita di ricerca ai primi mesi del 2013 (da gennaio 2012 a maggio 2013).

Si fa presente ad ogni modo che pit in generale I'attivita per lo studio della malattie ereditarie
del metabolismo nel bambinc coinvolge altre specificita nel campo delle patologie autoimmuni
per cui ci si @ avvalsi anche quest'anno della collaborazione cltre che con it laboratorio
Malattie Metaboliche del Bambino, con altri laboratori come Citogenetica, Epatopatie

genetiche e Genetica molecolare.
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Progetto di screening delle malattie da accumulo lisosomiale mediante tecnologia di

Spettrometria di Massa Tandem

Relazione Conclusiva
Nel corso del 2012 abbiamo acquisito la nuova strumentazione spettrometro di massa

tandem che viene utilizzato per lo screening neonatale esteso su tutti i neonati della
Sardegna come da delibera regionale. Questa strumentazione oltre allo screening neonatale
ha alire potenzialita per cui nei giorni in cui non viene utilizzato per lo screening neonatale &
stato utilizzata per la diagnosi delle malattie da accumulo lisosomiale, ossia per il dosaggio
degli enzimi specifici di ogni specifica patologia. Da precisare che in alternativa questi esami
vengono eseguiti solo al di fuori della Sardegna con impegno economico importante in
quanto spesso non & possibile spedire il singolo campione ma deve essere autorizzato il
viaggio del paziente (e della famiglia, trattandosi di pazienti in eta pediatrica} in quanto il
prelievo deve essere eseguito e subito lavorato dal laboratorio diagnostico.

Con la nuova strumentazione invece & stato possibile analizzare non solo i campioni dei
pazienti ricoverati o seguiti in ambulatorio presso la Il Clinica Pediatrica, ma anche i campioni
provenienti da altri Centri Clinici della Sardegna pediatrici o dell'adulto, in quanto il campione
utilizzato & rappresentato da sangue essiccato su apposita carta prelievo.

L'importanza di una diagnosi precoce ¢ legata alla possibilitd di terapia. Infatti mentre
assume minore rilevanza nel caso di una diagnosi di malattia genetica senza possibilita
terapeutiche, discorso differente deve essere fatto per le malattie che hanno possibilita di
terapia, infatti questo determina il manifestarsi di complicanze che se tardivamente trattate
non sono piu curabili, con maggiori costi a carico del singolo ma anche a carico della
comunita (vedi situazioni di grave invalidita a cui queste patologi e passono portare).

Nel corso del 2012 abbiamo analizzato 243 campioni provenienti da tutta la Sardegna e
abbiamo eseguito le seguenti diagnosi:

Malattia di Gaucher 1 diagnosi

Malattia Fabry 2 diagnosi in emozigosi e 1 portatore

Malattia di Pompe 1 diagnosi

Si prevede di continuare lo studioc ampliando la diagnostica alle mucopolisaccaridosi, sempre

malattie da accumulo lisosomizle.
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Il danno intestinale associato a malattia celiaca pud essere predetto utilizzando la
combinazione degli anticorpi anti-transglutaminasi (tTG-IgA) con altri marcatori
sierologici e genetici

Relazione canclusiva 2012,

Nel corso del 2012 abbiamo condotto una analisi retrospettiva sulle famiglie di pazienti
celiaci e verificato I'efficacia di un algoritmo recentemente pubblicato nelle nuove linee guida
prodotte dal’lESPGHAN che consente di proporre alla famiglia la diagnosi di malattia celiaca
senza necessariamente eseguire la biopsia duodenale [1]. Il lavoro da noi eseguito &
coerente con tali linee guida e ha confermato la predittivita sia di tale algoritmo che I'efficacia
degli anticorpi anti-actina (AAA) nel predirre it danno intestinale anche quando manchi da
tale algoritmo un valore elevato degli anticorpi anti-transgiutaminasi (anti-TG2).

Le nuove linee guida per la diagnosi della malattia celiaca prevedono che quando si & in
presenza di sintomi associati a malattia celiaca, di un titolo elevato {> 10 volte i valori normali
della anti-TG2) e della positivita del’HLA -DQ2 o del -DQ8 (si tratta di alleli che conferiscono
rischio di malattia celiaca) & possibile formulare diagnosi di maiattia celiaca senza praticare
la biopsia duodenale. Tali nuove linee guida sono valide solo per bambino e per
I'adolescente mentre per il paziente adulto si dovra ricorrere ancora alla biopsia duodenale.

Infatti, il titolo degli anti-TG2 & stato correlato al danno intestinale con un valore predittivo
positivo del 100% quando il titolo & almeno 10 volte piu elevato rispetto ai valori normali [2,
3).

Comunque da tale algoritmo rimangono ancora esclusi una serie di bambini e adolescenti
che pur avendo segni clinici correlati a malattia celiaca con associata positivita per HLA -
DQ2 o del -DQ8 non presentano valori maggiori di 10 volte del titolo degli anti-TG2 e quindi
devono ancora praticare la biopsia ducdenale.

Il nostro lavoro ha mostrato che grazie alla positivita degli AAA & possibile prevedere un

danno intestinale elevato (Marsh 3) anche nei soggetti con valori compresi tra 4 e 10 volte il

titolo degli anti-TG2 (vedi pubblicazione allegata).

Tale attivita ha richiesto una proroga nei tempi di attuazione che si sono estesi ai primi mesi
del 2013.
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ABSTRACT

AlM: An optian to reduce the number of duodenal biopsies in the
diagnosis of coeliae disease (CD) has recently been reported by the
European Society for Paediatric Gastroenterology, Hepatology, and

Nutrition. New criteria showed that the ducdenal biopsy may be
avoided in presence of symptoms. high anti-transglutaminase type 2
antibody (anti-TG2) levels, anti-endomysial antibodies (EMA) and
at-risk HLA, whilst biopsy still remains mandatory for individuals
with moderate and low anti-TG2 levels. In this study, we considered
the addition of serum measurement of anti-actin IgA antibody
(AAA-IgA) 1o the new criteria, with the aim of further reducing the
number of duodenal biopsies.

METHODS: One hundred and lorty consecutive symptomatic CD
children and 78 controls were studied. All subjects were classified
according to the new criteria with the addition of AAA-TgA levels
and results were compared with the outcome of duodenal biopsy.
RESULTS: The biopsics from the sixty-four individuals (out of
218) identified by the new criteria, presence of symptoms, anti-T(2
levels »10 thnes upper linit of normal (ULN), positive EMA and
at-risk HLA, showed CD with a Marsh 3 lesion. In the remaining
individuals, the addition of AAA-IgA allowed the detection of
further 20 CD patients with a Marsh 3 damage when moderate (4 o
19 times VLMY but not low anti-TG2 levels were present.,
CONCLUSIONS: Our study confirms that the new criteria may avoid
the duodenal biopsy in many CI} paticnts. Moreover, although our
finding needs to be confinned, positivity for AAA-1gA may further
reduce the number of duodenal biopsies in moderate anti-T(G2 levels.

© 2013 ACT. All rights reserved.
Key woreds: Celiac disease; ESPGHAN: AAA-1gA; anti-1G2

Schirmi E. Danjou F. Cicotie 1, Musu MP, Frau F, De Virgiliis &,
Rossing R, Macis MD, Lampis R. Jores RD, Congia M. Utility of
Anti-actin Iga Antibedy in Combination with the New ESPGHAN
Guidelines for Coeliac Disease Diagnosis. Jowrnal of Gastroentervl-
ogy and Hepatology Research 2013, 2{3): 571-575 Available from:
URL: hup:/Awww.ghrnet org/index /joghr!

INTRODUCTION

Coeliac disease {CD). is an immune-mediated systemic discase
triggered and maintained by dictary gluten in genctically predisposed
individuals, characterized by a variable small intestinal villous
damage and by different clinical munifistations’™,

In the last 13 years, the knowledge of the disease mechanisms
has increased with the discovery of the autoantipen in CD, tissue

@203 ACT. All rights reserved.
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transglutaminase type 2, and its antibody (anti-TG2) and of a
multitude of different genes hy Genome Wide Associgtion Studies
(GWAS) with the human leukocyte antigen HLA-DQ2 and HLA-
DQ8 being the most strongly associated.

Recently, a synopsis summarizing some of the evidence statements
and recommendations of the guidelines in CD diagnosis for use in
clinical practice has been formulated by a working group within the
Eurcpean Society for Paediairic Gastroenterology, Hepatology. and
Nautrition (ESPGHAN)™

An important statement of these guidelines is the development of
two new algorithms for CD dingnosis which consider as starting point
{1} the presence of symptoms and signs suggestive of CD) in children
and adolescents (algorithm 1) and (2) the absence of symptoms and
signs in persons at genetic risk for devefoping CT) {algorithm 2).

We have considered in the present work the most interesting of
the algorithms, algorithm 1: it aHows the diagnosis of CD) without
performing the duodenal biopsy for those children and adolescents
with symptoms and signs suggestive of CD, anti-TG2 levels>10
times upper limit of normal (ULN), positive confirmation tests of
anti-endornisium-lgA antibodics {EMAY) and with the presence of at-
risk HLA-DQ2 or -8,

If all these requirements were fulfilled, the diagnosis of CD is
canfirmed, glaten free dict is started and the patient is studied for
improvement of symptoms and decline of autcantibodigs, A later
gluten challenge in these patients is not required,

However, it has been established that symptomatic CD patients
with elevated degrees of intestinal damage may also been found
among those with anti-TG2 fevels lower than |G times ULN™
Therefore, # high number of symptomatic CD patients with anti-T(2
levels lower than 10 times 1 LN, not enclosable within algorithm 1,
still necessitate a duodenal biopsy.

Since anti-actin lgA antibadies {AAA-IgA) direcled against
actin filaments are sirongly currelated with total or subtatal
intestinal atrophy™ ™, we hypothesized that serum measuring of this
autoantibody could coniribute in increasing the number of patients
who could avoid the duodenal biopsy.

This study considered the addition of serum measurement of AAA-
IgA 1o algorithm 1, with the aim of further reducing the number of
duodenal biopsies.

MATERIALS

Patients

Our group consisted of 150 consecutive Sardinian CD patients {115
females, 35 males, ratio females/males 3.3, mean age at diagnosis 8
years, range from 2 10 18 years), 140 presented symploms suggesiive
of CD (Table 1) whilst 10 were not included in the study because
asymptomatic and for this reason the algorithm 1 of Husby ef of was
nol applicable. In addition, 5 patients with lgA deficiency, a well-
known condition complicaling the interpretation of the serelogical
pattern of CD, were not included in the study. All patients were
diagnosed according ESPGHAN criteria™ and were recruited
from a larger number of 5680 subjects attending the ambulatory of
the Pediatric Gastroenterological Unit in Cagtiari, laly between
2005-2011. A further group of 78 individuals with persistent
significant gastrointestinal symptoms, already characterized by upper
digestive endoscopy and small bowel biopsy™, were used as non-CD
subjects. All 218 individuals were characterized for histopathology,
anti-TG2, EMA, HLA typing and AAA-IZA,

Anti-TG2
Anti-TG2 was determined using the ELIA commereaj kits

© 2013 ACT. All rights reserved.

Table 1 Prevalence of the symptoms suggestive of CD in ovr cohort of
<hildren and adelescents,

Symptoms CD patients, n (%)
Diarrhoea 39{27.8%)
Iron deficiency anaemia 23 (16.4%)
Shart stature/ growth faiture 23 (16.4%)
Abdominal pain 21 (15%)
Weight foss 9{64%)
Chronic fatigue 8(5.7%)
Constipation 7(5.0%)
Vorniting 4(2.9%)
Increased level of liver enzymes 1{2.9%)
Irritability 2 (1.4%)

ImmunoCAP (Phadia, Milan, Ttaly) after serwin dilution when
necessary. Results were expressed in times upper lintit of normal
with a cut-oft of 7 U/ml..

EMA

EMA was determined by immunofluorescence (Delea
Biologicals, Rome, Italy). Results were expressed as intensity of
immunofluersscence from 0 to 4. With the aim of reducing false
positives, only strong immunofluorescence intensity (fluorescence of
2 or higher) was considered positive,

HLA typing

To type for HLA-DRBI and -DQB1 alleles™. HLA Oterup SSP
Maolecular Typing Kits {Roche, Sweden) were used according to the
manufacturer’s ingtructions. The idemification of the various DRBI.
DQAT. DOB1 haplotypes in CD patients was performed following
the segregation of HLA haplotypes in families™. In this study, the
two forms of HLA-DQ?, termed DQ2.5 and DQ2.2 respectively, were
considered separately as the risk of D(Q2.2 molecule for coeliac disease
is lower than DQ2.5, unless it is expressed together with Q2,5

AAA-TgA

AAA-TgA s an immunofluorcscence-based serological test developed
in our laboratory, which has been validated in a multicenter study™i
as a usetul marker of an clevated grade of intestinal damagce
associated with CD. Results were expressed by immunofluorescence
intensity from 0 to 4. To reduce false positives. only strong
fluorescence intensity (2 or higher) was considered positive.

Histopathology

For each patient, 2 or more biopsics were taken from the second/third
portion of the duodenum (at least 4 samples), and at Jeast | biopsy
was taken from the duodenal buth’™ . Intestinal viflous atrophy has
been graded according to the Marsh classification™ maodified hy
Qberhuber in type 3¢. 3b and 3a 2, 1 and 0", always by the same
board-certified pathologists.

Statistical anabysis
‘The frequencies of vitcomes were analyzed using the chi square test
where appropriate. A p value <0.05 was considered significant.

RESULTS

The one hundred and forly CD patients and 78 controls were
classified according to the presence of symptoms and signs
suggestive of CD, anti-TG2 levels. positivity for EMA and for HLA-
DQ2 {in ¢is or in trans) or -DQE as recentiy reported by Husby et
al” (Figure 1). Among the CD patients, the histopathology according
0 Marsh-Oberhuber classification”™'" showed z type 3¢ lesion in
57, type 3bin 44, type 3a in 16, type 2in 2, type | in 4 and type 0
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18 symplomatic subjects (140 C 1
patients and 78 conrols)

¥

73
1 = anti-1(G2 < 10 ULN

I
78

and-TG2 <1 ULN

65
anti-TG2 &= 10 ULN

Figure 1 Distribution of 140

¥ I CD patients and 78 controls
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positive for EMA ,:egative for EMA positive for EMA I hegative for EMA‘) I proposed by Husby et al.
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3b=21 3b=0 3b=123 3b=9 3b=0 human leukacyte antipen; 3a,
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2=0 2= 2=2 2=0 2=1) grade of intestinal damage
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GFD Liopsies nalysis (see figure 2) bicpsies L biapsies opy; F/u; follow-up; AAA-

and #/n IgA: anb-actin lgA antibody.

73 symptomatic subjects with anti 1033 < 10
ULN positive for EMA and for D2 ¢ D8

}

33 33
positive for AAA-Igﬂ positive for AAA.IgA
¥ 'l
Degrees of atraphy Degrees of atrophy

Je=15 3c=35

=14 3h=9

Ja=1 3a=g

2=0 2=2

1=2 1=2

L normal = normal = 14

Figure 2 Measurement of AAA-IgA among the 73 subjects of subgroup
2. CD: coeliar disease; anti-TG2: anti-transglutaminase type 2 antibody;
ULN: upper limit of normal; EMA: anti-endomysial antibodies; HLA:

human leukecyte antigen; 3a, 3b, 3¢, 2, 1 and ¢ indicate the grade of
intestinal damage according to the Marsh-Oberhuber classification'™*"%

AAA-TEA: anti-actin IpA antibody.

m 17 potential CD patients. whilst in all 78 controls with persistent
significant gastrointestinal symptoms the duodenal histopathological
signs associated with CD were not found.

The application of algorithm 1 10 our eohort ot paticnts and controls
generated 5 different subgroups, The 5 subgroups and the degrees of
intestinal damage associated to them are showed in figure |.

We found that out of the 218 individuals studied, all 64 with
symptotas and signs suggestive of €T, anti-TG? Jevels >} times
ULN, positivity for EMA and for HLA-DQZ (in ¢is ar in srans) or
-DK38, showed a coeliac disease with a Marsh 3 atrophy (Subgroup 1
of figure 1).

As far as the HLA associated risk was concerned, three out of
the 218 were found to express the DO2.2 molecule without DQ2.s.
One of them had anti-TG?2 level higher than 10 times ULN and fell
in the subgroun 2, whereas the remaining two patients, considering
their anti-TG2 level lower than 10 fimes ULN, wete included in the
sulrgroup 4 (Figure 1), The putient ol subgroup two showed Marsh 3¢
histopathology, whilst the two of the subgroup 4 showed Marsh 0 and
were thus classified as potential CD (Figure 1).

Among the 218, sevenly-lhree coeliac disease patients were
included in the subgroup 3, that differed from the subgroup 1 only for

the anti-TG2 levels lower than 10 times ULN {Figure 1.
The remaining subgroup five was constituted by the seveniy-cight
controls (Figure 1},

Based on these data, the association of AAA-lgA with severe
intestinal damage was evaluated in the subgroups one, three and
five. Subgroups two and four were not considered further because
the low number of patients included in these groups did not consent
0 draw conclusions.

As expected, since AAA-lgA is a marker of severe infestinal
damage, a higher frequency of AAA-IgA positive individuals was
found in subgroups one and three that mcluded the CD patients
compared to subgroup five that included controls {Table 2).
However, we found that in subgroup one, the addition of AAA-IgA
1o the outcome of the algorithm ! did not offer any further useful
mformation as only 76.5% of the CT) patients, already defined by
algorithin 1, were AAA-IpA positive {Table 2).

Conversely, in subgroup three the positivity for AAA-IgA
correlated significantly (OR=10.45; p<0.05) with Marsh 3
histopathology (Figure 2). This association became even more
elevated when increasing the cut-off leve] of amti-TG2. In fact, an
unequivocal association between positivity for AAA-IgA and Marsh
3 histopathology was obscrved in patients with an anti-TG2 level
less than 10 times ULN but higher than 4 times ULN (Figure 3),
Using this stalegy, further 20 CT patients of subgroup three were
confirmed to have a Marsh 3 histopathology (Tigurc 3),

Finally. in subgroup five enly 3 aut of 78 controls were AAA-TgA
positive (Table 2).

Table 2 Distribution of pesitive AAATEA amony subgroups ablained with
the algorithm 1 of Husby etal ',

Intestinal atraphy

according to the Marsh/

Oberhuber classification
AAA-[gA+/

Subgroup 1 Subgroup 3 Subgroup 5

AAAIRAY,  AAA IgA+/

Alg. 1 (%) Alg.1(%) Alg 1 {%)
3¢ 50/36 (83.3) 15/20 (75) /
W 18/21 (857)  M/23(E08)
3a 1/7 (145 1/79(11.3) /
012 / /U142 378038
Tatal 9/62(765)  33/73(152)  3/7(im)

'Subgmups two and three were not cansidered because the low number

of patients

D201 ACT. All rights reserved.
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34 symptomatic subjects with 4 <= anti-TG? < 10
ULN positive for EMA and for D2 or D&

|

20 14
] positive for AAA-Iga negative for AAAIEA
¥
Degrees of atrophy Degrees of atrophy
k=9 =2
3b=1G 3b=7
Fa=1 3a=2
2=0 2=z
1= 1=0
normal = normal =1
CD positive OEGY? and
GED biopsies
and F/u

Figure 3 Distribution of AAMA-IgA in the 34 subjects of subgroup 3 with
anti-TG2 levels comprised between 4 and 10 ULN. CD: coeliac disease;
anti-TG2: anti-transglutaminase type 2 antibody: ULN: upper limit
of normal; EMA: anti-endomysial antibodies; HLA: human leukacyte
antigen; 3a, 3b, 3¢, 2, | and 0 indicate the grade of intestinal damage
according to the Matsh-Cberhuber dassification: GED: ghuten free diet;
OLGD: oesophagogastroduodenascopy: F/u: follow-up; AAA-TzA: anti-
actin [gA antibody.

DISCUSSION

The new algorithm 1 recently reporied by ESPGHAN suggested
that in the diagnosis of CD, the duodenal hiepsies could he avoided
in children and adolescents with CD associated symptoms. high
anti-TG2 levels, positivity for EMA and at-risk HLA. The aims of
the present study were to confirm the reliability of algorithm 1 and
to reduce further the number of duodena biopsies by adding the
serum measurement of another marker of intestinal damage (AAA-
TgA)™ 71

In our cohort we found that the new al gorithm would have avoided
the duodenal biopsy in 64 out of 140 CD patients (Subgroup 1 of
figure 13, We also found that all the 64 CD paticnts had a Marsh
3 grade of intestinal damage. This finding confirms, as previousiy
suggested, that anti-TG2 level > 10 times ULN is strongly associated
with the most severe intestinal dzlmages““']"‘. On the ather hand, we
noticed that the algorithm 1 was not able to detect with a sufficient
aceurscy & Marsh 3 damage when the values of anti-T(? were lower
than 10 times ULN, In fact, among the 73 subjects of subgroup 3
(differing from subgroup 1 only for anti-TG2 levels less than 10
times HLN) a variable degree of intestinal damage ranging from
4 Marsh 3 lesion to only an isolated increment in the number of
intraepithelial lymphocyles was found.

Since numerous studies have reporled a sirong association of
AAA-IgA with a severe CD intestinal damage™ "™ and since the
likelihood of CD is unequivocal when a villous atrophy of Marsh
3 is found™"! we measured the AAA-lgA in the subgroups 1. 3
and 5, with the aim o identify subjects with Marsh 3 intestinal
histapathology. The most impartant result comes from the
measurement of AAA-IgA in subgroup 3 in which positivity for
AAA-IgA and a Marsh 3 lesion was restricted 1o subjects having a
levet of anti-TG2 antibody between 4 and 10 times ULN {Fipure
3). Conversely, the addition of AAA-IgA to subjects with anti-TG?
level = 10 times ULN (subgroup 1) did not increase the number of
patients already identificd by algorithun | (Table 2). We also noticed
that AAA-IgA was not unequivocaily associated with a Marsh 3
histopathology in individuals with anti-TG2 levels less than 4 times
VLN, Indecd. three CO patients of subgroup 3 {one with grate Marsh

@ 2013 ACT. Al rights reserved.

0; two with Marsh 1) and three controls (Subgroup 5) were found
AAA-IgA positive.

Io 1otal, adding AAA-1zA in the algorithm allowed the
identification of 20 additional CD patients with a Marsh 3 lesion
(Figure 3), thus increasing from 64 {45% of sensitivity and 100% of
specificity of the algorithm 1) to 84 (60% of sensitivity and 100% of
specificity of the algorithm 1 plus serum AAA-IgA measurement) the
total number of patienis in whom ducdenal biopsies could have been
avoided.

Although a wide range of sensitivity and specificity values of
AAA-IgA have been reported, questioning its utility in the scresning
for CD™. our data suggest that the best manner of using AAA-1gA
measurement in the diagnosis of CD is not as an isolated test, neither
when anti-TG2 antibody has a titer hipher than 10 times ULN (the
association with a Marsh 3 lesion is complete and no other test should
be requested) nor when anti-TG2 has a titer lower than 4 times ULN
(it has been shown that low values of anti-T(2 positivity are found
also in non-CD patients affected by other autoimmune pathologies
as well as infections, tumors, myocardial damage, liver disorders,
and psoriasis™ 1), but in the restricted number of patients having
maoderate values comprised between 4 and 10 times ULN.

Recently, strong positive Red Blood Cells - anti-TG2 (RBC-
T(i2ab) values have been shown o correlate very well with EMA
and hurnan recombinant anti-TG2 (Hr-TG2ab) and with positivity of
DQ2/8, making it possible to establish the diagnosis of CD in 94%
of hoth children and adults helonging to at-risk groups™™. In contrast,
moderately positive RBC-TG2ah showed poor correlation with the
other tests, and the disgnosis of CT) wag formulated in only 69% of
children and 86% of adults™. Qur findings suggest that AAA-IpA
could also be helpfil in improving the diagnosis of CD in this setting:
children and adults belonging to at-risk groups with moderately
positive RBC-TG2ab levels,

In conclusion, our findings confirm that the duodenal biopsy may
be omitled in a significant number of CD patients with the application
of algarithm | as suggested by Husby ef o, In addition, we show
that positivity for AAA-1gA in children and adelescents with anti-
TG2 antibody comprised between 4 and 10 times ULN may further
reduce the numbey of duodenal biopsies.
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