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Background: Celiac disease is a common lifelong disorder. Recent studies indicate that the number of 

clinically detected cases has increased over the last decades, however little is known about changes in 

the prevalence and the detection rate of celiac disease. 

Aim: To evaluate the current prevalence and detection rate of celiac disease in Italy by a multicenter, 

mass screening study on a large sample of school-age children. 

Methods: children aged 5–11 years were screened at school by HLA-DQ2 and -DQ8 determination on 

a drop of blood in six Italian cities; total serum IgA and IgA anti-transglutaminase were determined in 

children showing HLA-DQ2 and/or -DQ8 positivity. Diagnosis of celiac disease was confirmed according 

to the European guidelines. 

Results: 5994 children were eligible, 4438 participated and 1873 showed predisposing haplotypes (42.2%, 

95% CI = 40.7–43.7). The overall prevalence of celiac disease was 1.65% (95% CI, 1.34%–2.01%). Only 40% of 

celiac children had been diagnosed prior to the school screening. Symptoms evoking celiac disease were 

as common in celiac children as in controls. 

Conclusion: In this multicenter study the prevalence of celiac disease in school-age Italian children was 

one of the highest in the world. Determination of HLA predisposing genotypes is an easy and fast first- 

level screening test for celiac disease. Without a mass screening strategy, 60% of celiac patients remain 

currently undiagnosed in Italy. 

© 2023 The Authors. Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

Celiac disease (CeD) is a chronic immune-mediated enteropa- 

hy triggered by gluten ingestion in genetically susceptible individ- 

als [1] . Well identified haplotypes in the human leukocyte anti- 

en (HLA) class II region (DQ2 [DQA 

∗0501-DQB 

∗0201] and DQ8 

DQA 

∗0301-DQB1 ∗0302]) confer a large part of the genetic suscep- 
rologica Italiana S.r.l. This is an open access article under the CC BY license 
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ibility to CeD [2] . An average 1% prevalence of CeD in the general

opulation is reported, with remarkable differences between coun- 

ries [3] . The clinical presentation of CeD is highly variable and 

anges from gastrointestinal symptoms and extraintestinal mani- 

estations to asymptomatic cases. CeD is diagnosed by a combi- 

ation of serum disease-related antibodies and evidence of villous 

trophy at the small-intestinal biopsy. Currently, the only effective 

reatment for CeD is a lifelong, strict, gluten-free diet (GFD) [1] . 

Due to the heterogeneity of the clinical presentation, a large 

roportion of CeD-affected subjects escape diagnosis and remain 

xposed to the risk of late complications such as osteoporosis 

nd intestinal tumors [1] . In the recent literature there is a vi- 

rant debate on which strategy may be the most suitable for early 

dentification of hidden cases of CeD, particularly mass screening 

r active case-finding, i.e. offering test to individuals with certain 

ymptoms or conditions that may be associated with CeD. While 

he first strategy is more effective but complex and expensive, the 

atter is easier to perform but less sensitive [ 4 , 5 ]. 

Recent studies suggest a general increase in the number of 

eD patients that are diagnosed on clinical ground (CeD incidence) 

n the last decades, particularly in Western countries [6] . This is 

ainly due to increased awareness of CeD among physicians and 

eneral population, as well as increased availability of easy-to- 

erform serological testing for CeD. Nevertheless, little is known 

bout changes in CeD prevalence and detection rate (% ratio be- 

ween clinically diagnosed cases and overall CeD prevalence) over 

ime. In Italy a previous study performed in two areas of North 

nd Middle Italy reported a prevalence of CeD of 1.58% in school- 

ge children, with a significant increase of prevalence over the past 

5 years [7] . 

The purpose of the present study was to re-evaluate the CeD 

revalence and detection rate in Italy on a nationwide/multicenter 

asis, in a large sample of school-age children screened at school 

y an innovative screening algorithm based on the determination 

f CeD predisposing genes (HLA -DQ2 and -DQ8) as the first-level 

est. 

. Methods 

.1. Study-design 

This is a multi-center, nationwide, cross-sectional study per- 

ormed by a Study Group of the Italian Society for Pediatric Gas- 

roenterology, Hepatology and Nutrition (SIGENP) between May 

017 and February 2020 in school-age children living in six Italian 

ities (Milan, Padua, Rome, Reggio Calabria, Cava de’ Tirreni, Bari) 

cattered through the country. The study design is the same of a 

revious survey conducted by some of us (S.G., E.L., G.C., C.C.) in 

wo urban areas of Italy (Ancona and Verona) from May 2015 to 

ecember 2016 [7] . 

Briefly, eligible participants were primary school students aged 

–11 years screened at school by HLA-DQ2 and -DQ8 determina- 

ion on a drop of whole blood taken by capillary draw. Exclu- 

ion criteria were (a) previous diagnosis of CeD, and (b) being on 

 GFD for any reason. Children positive for CeD-compatible HLA 

aplotypes were invited to return at the outpatient clinic to per- 

orm a full clinical evaluation and blood drawing to determine to- 

al serum IgA and IgA class anti-tissue transglutaminase (tTG) (or 

gG class anti-deamidated gliadin peptide antibodies [DGP] in chil- 

ren showing levels of serum IgA lower than 2 standard deviations 

SD] the normal value for gender and age). Parents were asked 

o provide basic demographic information, family history, and to 

omplete a symptom questionnaire. Symptoms suggestive of CeD 

ver the past 3 months were assessed and included: recurrent ab- 

ominal pain, constipation, frequent diarrhea, recurrent vomiting, 

rowth failure, poor appetite, iron deficiency anemia, oral aptho- 
609 
is. The second-level evaluation was considered positive in chil- 

ren showing either (1) IgA anti-tTG higher than upper normal 

imit (UNL) or (2) selective IgA deficiency (SIgAD = total serum IgA 

ower than 5 mg%) associated with IgG anti-DGP positivity. Anti- 

ndomysial antibody (EMA) was determined on a second serum 

ample in cases showing IgA anti-tTG positivity. According to the 

uropean Society for Pediatric Gastroenterology, Hepatology, and 

utrition (ESPGHAN) 2012 criteria [8] , a small intestinal biopsy 

as recommended in children showing either (a) EMA positivity 

nd IgA anti-tTG levels higher than 1x and lower than 10x the up- 

er normal limit or (b) IgG anti-DGP positivity and SIgAD. The di- 

gnosis of CeD was eventually determined in children showing ei- 

her: (1) IgA anti-tTG, EMA positivity and villous atrophy (Marsh- 

berhuber grade 3 lesion) at the small intestinal biopsy; (2) IgA 

nti-tTG levels higher than 10x UNL and EMA positivity, in 2 dif- 

erent samples; (3) IgG anti-DGP positivity, SIgAD and villous at- 

ophy (Marsh-Oberhuber grade 3 lesion) at the small intestinal 

iopsy; Potential CeD was diagnosed in subjects with IgA anti- 

TG and EMA positivity in two different sam ples, and a Marsh- 

berhuber grade 0–1 enteropathy at the small intestinal biopsy. 

ubjects showing isolated IgA anti-tTG positivity (EMA negative) 

ere left on a gluten-containing diet and re-evaluated after 3–6 

onths. 

The study was approved by the Ethical Committees of partici- 

ating Centers, and informed consent from the parents/caregivers 

as obtained. 

.2. HLA genotyping 

For HLA-DQ2/-DQ8 determination, a quick HLA-DQ typing test 

Celiac Gene Screen; Biodiagene, Palermo, Italy) was used. The 

eliac Gene Screen identifies the alleles DQB1 ∗02 codifying for the 

eta chain of the DQ2 antigen and the DQB1 ∗0302 alleles codify- 

ng for the DQ8 beta chain, as previously described in details [9] . 

 validation study showed a 100% concordance of this test with 

he conventional assay [10] . This method allows a yes/no assess- 

ent of HLA-DQ2 and -DQ8 genes but does not define the different 

LA-DQ2 and -DQ8 haplotypes/genotypes. Based on this assess- 

ent, the children were classified as having no risk of CeD (lack 

f HLA-DQ2 and HLA-DQ8), or CeD predisposition (the presence of 

LA-DQ2 and/or HLA-DQ8). 

.3. Serological assays 

All serum samples were kept frozen at −20 °C until anal- 

sis by one of us (M.B.) in the Clinical Chemistry Unit at the 

ava de’ Tirreni Hospital. IgA anti-tTG and IgA EMA antibodies 

ere determined by an ELISA test (Eu-tTG IgA; Eurospital SpA, 

rieste, Italy) and an indirect immunofluorescence assay (Antien- 

omysium; Eurospital SpA), respectively. IgG anti-DGP were per- 

ormed by an ELISA test ( α-Glia-Pep IgG; Eurospital SpA). Samples 

howing IgA anti-tTG < 16 UA/mL, IgG anti-DGP < 15 UA/mL and 

MA titer < 1:5, were considered negative. Total serum IgA concen- 

ration was determined by nephelometric technique (N Latex IgA; 

iemens Healthcare Diagnostics, Siemens Healthcare GmbH, Erlan- 

en, Germany). 

.4. Small intestinal biopsies 

Small bowel biopsy was performed by upper gastrointestinal 

ndoscopy under deep sedation. At least 4 biopsy samples were 

aken from the second or third part of the duodenum and at least 

 from the duodenal bulb. Lesions in the small intestine were 

raded according to the Marsh-Oberhuber classification [11] . 
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Fig. 1. Study flow diagram. CeD: celiac disease; EMA: anti-endomysial antibody; sIgA: serum IgA; tTG: tissue transglutaminase. 
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Table 1 

Demographic characteristics of participating children. 

Demographic features HLA screened children ( n = 4438) 

Male, n (%) 2248 (50.65%) 

Age, mean (SD) 8.14 ( ± 1.30) 

Origin, n (%) 

Europe 4320 (97.34%) 

Asia 56 (1.26%) 

North Africa 21 (0.47%) 

Sub-Saharan Africa 12 (0.27%) 

Central and South America 28 (0.63%) 
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.5. Analysis 

Descriptive statistics were performed on demographic and clin- 

cal characteristics in the data set. Results are presented as mean 

nd standard deviation for continuous variables or percentages (%) 

or categorical variables. Chi-square tests with Yates’ correction for 

ontinuity and Mann-Whitney tests were used to compare cate- 

orical and continuous variables between groups. Data were ana- 

yzed by the statistical package Graph Pad Prism version 7.00 for 

indows (GraphPad Software, La Jolla, CA). All analyses were con- 

ucted at an α-level 0.05 significance. 

. Results 

The screening flow-chart and the main results of the study are 

hown in Fig. 1 . 

.1. Screened sample and first-level test 

Overall, 5994 children were eligible and 4438 agreed to par- 

icipate (74%): they were 1002 in Milan, 160 in Padua, 824 in 

ome, 1169 in Bari, 428 in Reggio Calabria and 855 in Cava de’ 

irreni; 1873 of them showed CeD permissive haplotypes (42.2% 

f the screened children, 95% CI = 40.7–43.7), but 262 of them re- 

used further testing. The total number of children refusing the 

rst- or second-level testing was 1818, with an overall adherence 

o the screening project of 69,6%. Demographic characteristics of 

he study participants are shown in Table 1 . 

.2. Second-level test 

Sixty-nine children showed IgA anti-tTG positivity (69/1612; 

.28%, 95% CI: 3.35–5.39). Six of these refused a second antibody 

etermination (mean anti-tTG 1.5x; SD 0.44, 3 of them were EMA 

ositive), while 11 showed transient, low-grade isolated IgA anti- 

TG positivity (mean anti-tTG 2.27x; SD 0.99) that normalized at 
610 
-month follow-up. In 4 of 69 subjects, persistent and isolated IgA 

nti-tTG positivity was found (mean anti-tTG level 1.3x; SD 0.11; 

MA negative), as confirmed at 6-month follow-up. 

.3. Diagnosis of CeD 

Forty-eight children had serum CeD autoimmunity confirmed at 

he second test. Out of these 48 cases, (a) 20 children presented 

ith anti-tTG levels 10-fold higher the upper normal limit ( > 10) 

nd anti-endomysial antibody (EMA) IgA positivity, so fulfilling the 

SPGHAN criteria for a biopsy-sparing CeD diagnosis [8] . (b) 24 pa- 

ients performed a small intestinal biopsy; of them, 23 (95%) had 

illous atrophy (Marsh 3a-3c), whereas 1 showed a normal mucosa 

nd a Marsh 1 lesion, and was diagnosed as potential CeD. (c) 4 

TG-IgA and EMA positive children refused to perform the biopsy, 

ut were counted in the CeD group. CeD prevalence was signifi- 

antly higher in females ( n = 40 females, 83%; n = 8 males, 17%,

 = 0.001). 

Table 2 shows the demographic and clinical features of CeD 

hildren as compared to anti-tTG negative, HLA-DQ2 or DQ8 pos- 

tive subjects. Approximately half (43.7%) of them did not report 

ny symptom as documented by the clinical notes. Upon his- 

ory, the most common clinical symptoms in children with CeD 
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Table 2 

Demographic and clinical characteristics of subjects with celiac disease and controls (HLA-positive and Anti-tTG negative). 

Demographic and clinical features Controls (HLA pos, anti tTG neg) n = 1543 Celiac Disease n = 48 p -value 

Females, n (%) 749 (48.6) 40 (83.3) < 0.001 

Median Age (IQR) 8.1 (7.0–9.2) 8.3 (9.3–7.3) 0.329 

Family history of CeD, n (%) 130 (8.4) 7 (14.6) 0.22 

No symptoms, n (%) 781 (50.6) 21 (43.7) 0.42 

Recurrent abdominal pain, n (%) 247 (16.0) 13 (27.1) 0.066 

Constipation, n (%) 279 (18.0) 10 (20.83) 0.766 

Frequent diarrhea a , n (%) 64 (4.2) 4 (8.3) 0.294 

Recurrent vomiting b , n (%) 19 (1.23) 0 (0) 0.921 

Growth failure, n (%) 64 (4.2) 3 (6.3) 0.721 

Poor appetite, n (%) 124 (8.2) 2 (4.1) 0.479 

Iron deficiency anemia, n (%) 44 (2.9) 0 (0) 0.486 

Oral apthosis, n (%) 210 (13.6) 6 (12.5) 0.994 

IQR, interquartile range; tTG, tissue transglutaminase. 
a Frequent diarrhea was defined as more than 1 episode of loose stools in a week. 
b Recurrent vomiting was defined as more than 4 episodes of vomiting in a month. 

Fig. 2. Celiac disease (CeD) prevalence in each center, and in three macroareas: North, Center and South of Italy. 
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ere abdominal pain ( n = 13, 27.1%) and constipation ( n = 10, 

0.8%). Family history of CeD in a first-degree relative was reported 

n 14.6% of CeD patient, not significantly different from controls 

 p = 0.23). 

.4. Epidemiology of CeD in Italy 

The prevalence of screening-detected CeD in the 1612 children 

ith HLA positivity was 2.98% (95% CI, 2.20%–3.92%) and 1.15% 

95% CI, 0.85%–1.52%) in the screened sample. 

In order to determine the overall CeD prevalence, cases with 

reviously diagnosed CeD were included in the calculations. Since 

hese cases belonged to the eligible population, all the following 

alculations were referred to the eligible population. The overall 

eD prevalence in the eligible population sample ( n = 5994) was 

alculated (1) including the 32 cases of known CeD, and assum- 

ng (2) 100% negative predictive value of HLA determination, (3) 

he same prevalence of CeD in screened children ( n = 4176) and 

n those refusing the screening ( n = 1818) . The estimated overall 
611 
revalence of CeD in the eligible study-group was 1.65% (95% CI, 

.34%–2.01%), and was 2.57% (95% CI, 1.83%– 3.52%) in Bari, 1.15% 

95% CI, 0.60%– 2.01%) in Cava de’ Tirreni, 1.09% (95% CI, 0.56%–

.90%) in Milan, 2.07% (95% CI, 0.84%– 4.22%) in Padua, 1.78% (95% 

I, 1.02%– 2.87%) in Reggio Calabria, 1.23% (95% CI, 0.67%– 2.05%) 

n Rome samples, respectively. Overall, 60% of the children with 

eD were diagnosed by mass screening ( n = 48) while only 40% 

 n = 32) were diagnosed on clinical ground prior to the screening 

roject. 

In order to extend the countrywide data on CeD prevalence, 

e merged the current results with those of a previous study 

onducted in the years 2015–16 in North/Central Italy, with the 

ame study-design and methods [7] . The following results were ob- 

ained on an overall sample of 9008 school-age children screened 

t school in different areas of Italy ( Fig. 2 ). Overall the percentage

f HLA-DQ2 and/or -DQ8 among Italian school-age children was 

2.5 (95% CI, 41.5–43.6), 43.7% (95% CI, 42.0–45.5) in subjects from 

orth, 40.4% from Center (95% CI 38.7- 48.1), and 43.8% (95% CI, 

1.8 - 45.8) from South Italy, with significant differences between 
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Fig. 3. Celiac Disease% detection rate (ratio between cases diagnosed on clinical 

ground and the overall prevalence of disease) over time in Italy. All data were col- 

lected by means of a targeted mass screening project. CeD: celiac disease. 

N  

s

1

(

t

I

s

d

2

s

i

f

1

2

4

l

l

e

I

t

a

o

s

2

m

s

o

S

2

i

p

a

J

a

d

p

a

a

s

a

b

p

D

[

a

B

s

w

a

p

a

A

r

i

n

o

s

r

p

t

1

t

a

t

b

d

i

N

m

g

t  

g

N

l

s

d

t

a

a

t

s

t

(

s

o

m

d  

t

“

C

b

fi

s

p

p

i

m

C

n

i

[

i

t

o

p

t

t

orth vs Center and Center vs South ( p = 0.006 and p = 0.01 re-

pectively). The overall prevalence of CD in Italy was 1.62 (95% CI, 

.39–1.86), 1.62% (95% CI 1.25–2.06) in the North of Italy, 1.36% 

95% CI 1.04–1.75) in the Center, and 1.93% (95% CI 1.50–2.45) in 

he South, with a statistical difference between Central and South 

taly ( p = 0.0482) ( Fig. 2 ). 

The prevalence of CeD was 1.58% (95% CI, 1.26–1.90) in the 

creening project performed in the years 2015–16, not significantly 

ifferent from that found in the current study (1.65%, 95% CI 1.34%–

.01%) performed in the years 2017–20 ( p = 0.68). 

The percentage of CeD cases diagnosed previous to the school 

creening (detection rate), i.e. the so-called “visible part of the CeD 

ceberg”, was 40% in this study, significantly higher than the 11% 

ound in a pioneer screening performed in Italy in the years 1992–

994, but not significantly different from the 30% found in the 

015–2016 study ( p = 0.18) [7] ( Fig. 3 ). 

. Discussion 

According to a recent meta-analysis, the pooled world preva- 

ence of serological CeD autoimmunity is 1.4%, while the preva- 

ence of biopsy-confirmed CeD is much lower (0.6%) [12] . How- 

ver, CeD frequency is widely variable in different countries. This 

talian multicenter, cross-sectional study provides accurate data on 

he prevalence of CeD in a large population sample. The over- 

ll prevalence of CeD in Italy was 1.65% (95% CI, 1.34–2.01), one 

f the highest in the world . In Sweden cross-sectional screening 

tudies have shown a CeD prevalence in school-age children of 

.2 and 2.7% in two different birth cohorts, respectively [13] . In a 

ass screening project performed in Finland in the early 20 0 0s on 

chool-age children, Mäki and co-workers found a CeD prevalence 

f 1% [14] . In a population-based study performed in the United 

tates on 22,277 participants (children and adults) from 2009 to 

014, a prevalence of 0.7% was found [15] . In Argentina, a screen- 

ng study involving 2230 children showed a prevalence of biopsy- 

roven CeD of 1.26% [16] . In China, CeD prevalence was estimated 

round 0.27%, with great variability within the country [17–18] . In 

apan CeD is so rare (0.05%) [19] that this country may be defined 

s a “Celiac heaven”. This variable prevalence worldwide is depen- 

ent on several factors, either intrinsically related to CeD patho- 

hysiology (population prevalence of HLA predisposing genotypes 

nd amount of gluten consumption) or screening-dependent, such 

s age of screened subjects and diagnostic algorithm. 

The determination of HLA predisposing genes as the first-level 

creening test was one of the distinctive features of our diagnostic 

lgorithm. A similar procedure has been adopted to select new- 

orns at risk of type 1 diabetes in long-term follow-up studies, 

articularly the TEDDY study [20] . Since the percentage of HLA- 

Q2 and -DQ8 negative CeD patients is negligible (about 0.3%) 

21] , lack of HLA CeD-predisposing genotypes exclude CeD with 
612 
 high level of confidence (very high negative predictive value). 

ased on our data, the prevalence of CeD in HLA-positive screened 

ubjects ( ∼ 3%) is comparable to other at-risk groups, e.g. patients 

ith other autoimmune diseases. Therefore, the HLA determination 

s first-level test “transforms” a mass screening into a case-finding 

rocedure. Need of a single blood drop, quick result and low cost 

re further advantages of the HLA determination used in our study. 

nother strong point of our protocol was the application of the 

ecent ESPGHAN diagnostic guidelines [8] , requiring clear-cut pos- 

tivity of CeD serology and, in selected cases only, small intesti- 

al biopsy confirmation. This diagnostic algorithm avoided both 

verestimation (typical of studies evaluating the prevalence of CeD 

erological autoimmunity) and underestimation (typical of studies 

equiring always intestinal biopsy confirmation) of CeD prevalence. 

In Italy the previously reported tendency of increasing CeD 

revalence in children during the last three decades [7] , seems 

o be slowing down in the last years (from 1.58% in 2014–16 to 

.65% in 2017–20). However, further investigation will be helpful 

o confirm this trend, as our observation time may be too short 

nd the sample size too small to register a significant variation. In- 

erestingly, our study spotted differences in the prevalence of CeD 

etween Central and South Italy. Similar or even higher regional 

ifferences have been reported in other countries. For instance, 

n India there is great variability in CeD prevalence between the 

orth and the South of the country, and this probably reflects the 

uch higher consumption of wheat in the northern area [22] . Re- 

ional variations of CeD prevalence have been registered also in 

he United Kingdom and USA [ 15 , 23 ]. In particular, in the USA the

radient was inverted, with a higher risk of CeD in those living 

orth of the 40th degree [15] . We speculate that the higher preva- 

ence of CeD in the South of Italy may be related to higher con- 

umption of wheat [24] . The slightly higher prevalence of HLA pre- 

isposing genes in the South of Italy may also contribute to explain 

his finding. 

The CeD detection rate reflects the incidence of CeD cases that 

re newly diagnosed on clinical ground. Our study documented an 

ctive trend of increasing CeD detection rate over time (from 30 

o 40% of cases during the last years). However, even in a country 

howing (1) high CeD awareness among primary care doctors and 

he general audience, (2) an easily accessible gluten-free food and 

3) a financial support for patients with CeD, still 60% of affected 

ubjects remain undiagnosed. These data have been confirmed in 

ther countries, where the proportion of clinically detected CeD 

ostly remains below 30%, and is occasionally very low, e.g. in In- 

ia and China [5] . The main reasons of low CeD detection rate are

he wide clinical variability of CeD, the high frequency of clinically 

silent” CeD cases (44% in this study) and poor CeD awareness. 

CeD-related symptoms were as common in screening-detected 

eD cases and non-CeD children, a finding that had previously 

een reported [25] . This result further confirms that the case- 

nding strategy, i.e. serological testing of subjects with CeD-related 

ymptoms, is not enoughly efficient for CeD detection at the 

opulation level. On the other hand, our study confirms that a 

opulation-based screening approach is the most effective way to 

dentify asymptomatic patients with CeD and potentially prevent 

orbidity due to diagnostic delay [26] . Recent data suggest that 

eD mass screening is not only very sensitive but does not have a 

egative impact on the adherence to the GFD [27] and the qual- 

ty of life [28] even though this last issue is still controversial 

29] . Norström et al. recommended CeD mass screening accord- 

ng to the thresholds for cost-effectiveness, especially in popula- 

ion where there is easy accessibility to GFD [30] . Some aspects 

f CeD mass screening remain to be elucidated, possibly by large 

rospective studies with long-term follow-up, such as the best 

arget age, the cost/benefit ratio for the Health Care System, and 

he long-term impact on CeD complications. 
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Besides the already mentioned precision of our diagnostic algo- 

ithm, strengths of this work are the population-based design and 

he large sample size. Merging the results of this and our previous 

tudy [7] , more than 90 0 0 subjects were involved in 8 Italian cen-

ers, with the first level CeD screening conducted at school and not 

n a clinical setting. This allowed a realistic estimate of the preva- 

ence rate and a good representation of the countrywide Italian sit- 

ation. The main limitations were the less than optimal adherence 

69.6%), the assumption that CeD frequency was the same in the 

ligible children who did not partecipate in the screening and the 

ossibility of missing the occasional CeD patient HLA-DQ2 and - 

Q8 negative. Since our population sample was mainly composed 

y children of European origin, we cannot extrapolate our findings 

o other minority groups. 

In conclusion, the present study shows a high prevalence of 

eD (1.65%) among children in Italy. CeD affects more females and 

s more frequent in the South of Italy. Despite recent efforts for 

mprovement, the CeD detection rate remains low in this coun- 

ry. The weakness of the “case finding” strategy in diagnosing CeD 

uggests that alternative approaches, particularly a well-designed 

chool screening, should be implemented to offer an early diagno- 

is and possibly prevent long-term CeD complications. 
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