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Celiac disease - diagnosis

Serology and laboratory test:

• anti transglutaminase ab (tTG) 

• anti endomysial ab (EMA) → to confirm tTG positivity

• anti deamidated gliadine peptide (DGP) 

• total IgA

Histology test

• Oesophageal-gastroduodenal endoscopy (EGDS) 

• Duodenal biopsies



Celiac disease - diagnosis

Increased anti-tTG IgA titers can be especially important for children, where a titer 10 

times the upper limit of normal (>10ULN) may eliminate invasive duodenal biopsies.

2012



HISTOLOGY

• The histological features of the small 

intestinal enteropathy of CD may be 

patchy 

• Duodenal damage may appear only in the 

duodenal bulb

• Biopsies’ orientation may affect the result

• Needs skill pathologists, high inter-

subject variability, subjective evaluation of 

damage

5-25% false negative results 

(mild lesions are more difficult to diagnose than 

duodenal atrophy)

SEROLOGY

• Pre-analitical and post-analitical errors

• False Positive or False Negative results

• Newborn anch children, patients with Down/Turner 

syndrome or T1D are at high risk of developing CD 

but may also experience temporary anti-tTG 

positive results: they may become negative or 

develope CD within 10 years. 

Celiac disease – diagnostic pitfalls



International multicenter study (33 centers in 21 

countries) to verify the clinical performance of 

the ESPGHAN 2012 no-biopsy protocol

48 (7%) re-classified histology results

26 neg cases 

to pos

Low agreement between histology e diagnosis !!!!

22 pos cases 

to neg



From the ideal world…to the real world!

It is important that laboratory expert deeply know the performance of anti-tTG in order 

to support clinicians in the management, evaluation and follow up of patients with 

discrepancies between serology and duodenal biopsy

CLINCIANS LABORATORY
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The laboratory added value



The laboratory added value

• SEROLOGICAL TEST  (anti-tTG IgA) 

performed in our laboratory with BIO-

FLASH®

• DUODENAL BIOPSY  performed within + 

3 months (from the serological test)

• CLINICAL INFORMATION  available

2116 consecutive patients on whom duodenal biopsy 

was performed at Papa Giovanni XXIII hospital 
from July 2012 to December 2015

827 enrolled patients



The laboratory added value

Confirmed cut-off «Real» performance



,

We retrospectively collected the data of all patients who were 

tested for anti-tTG between June 2012 and December 2013

10914 patients

❑  5 YEARS FOLLOW UP

❑ CLINICAL, SEROLOGICAL, GENETIC AND      

     HISTOLOGICAL DATA COLLECTION

516 with anti-tTG >20 CU (4.7%)

63/105 (60%) CD diagnosis 

within 5 years

Predictive of serological test



Anti-tTG median values are statistically different 

between CD and no-CD patients (p< 0.0001)

342.7      vs      35.23 

Predictive of serological test

Although EMA is more frequently positive (with higher 

title) in patients diagnosed within 5 years than patients 

with Potential CD/CD excluded, the difference is not 

statistical significative (p< 0.007)

EMA 

Positive

EMA pos 

1:10

EMA pos 

>1:10

42/105 (40%) CD 

excluded/ 

Potential CD

18/42 

(42.8%)

12/18  

(66.6 %)

6/18 

(33.3 %)

63/105 (60%) CD 

within 5 years

45/63 

(71.4%)

19/45 

(42.2%)

26/45 

(47.3%)



Is it a common issue or 
is lack of specificity of 
the test???

• 130 samples anti-tTG IgA positive, EMA negative

• 5 methods: ELISA (Eurospital), 2 CLIA (Werfen, 

Menarini), 1 FEIA (Thermofisher), 1 MFI (Biorad)



10x ULN the universal cut-off???

01gen2017-31mar2023

51 pediatrics patients (<18y) with 

anti-tTG between 200-560 CU



• Lack of international standard

• The number of patients eligible for no-biopsy protocol 

vary according to the method used for anti-tTG detection 

(77% vs 57%)

91 CD pediatric patients and 605 controls, 

biopsy-proven

10x ULN the universal cut-off???



Results dispersion: lack of international 

standard reference

PPV between 98.97 % and 100% for all the test for 

CD diagnosis

If patients has malabsorption or the indeterminate 

cases were excluded, no false positive results were 

detected (all method with 100% PPV)

International multicenter study (33 centers in 21 

countries) to clinically verify the clinical performance of 

the ESPGHAN 2012 no-biopsy protocol



Comments and note on the report

Pediatrici fino a 18 anni

La contemporanea positività di anticorpi anti endomisio e anti transglutaminasi è suggestiva della presenza di 

malattia celiaca. È consigliato rivolgersi ad un centro di gastroenterologia pediatrica per l'applicazione degli 

specifici protocolli diagnostici, SENZA RIDURRE O ELIMINARE IL GLUTINE DALLA DIETA.

TTG TRA 20 E 100 EMA POS

Un valore tra 20 e 100 U/mL è da considerare come basso positivo; in presenza di positività EMA è necessaria la 

correlazione con i dati clinici e l'eventuale follow up a DIETA LIBERA e con carico di glutine, e ripetizione dei test 

tra 6-8 mesi.

Adulti

La contemporanea positività di anticorpi anti endomisio e anti transglutaminasi ha una specificità elevata per 

malattia celiaca. In questi casi è consigliata l'esecuzione della biopsia duodenale PRIMA DI INTRAPRENDERE 

QUALSIASI REGIME DIETETICO

TTG TRA 20 E 100 EMA NEG

Un valore tra 20 e 100 U/mL è da considerare come basso positivo; in assenza di EMA e di sintomi significativi si 

consiglia follow up a dieta libera.



Aptiva: Particle Based Multi-Analyte Technology

• Automation of all steps

• High precision

• High reproducibility

• True Controls and Calibrators

• Pooled positive sera

• Human recombinant antibodies

• High throughput

• Up to 660 results per hour
Paramagnetic beads 

specific for each analyte  + 

isotype bead controls

Two leds detect 

• different beads 

• Fluorescence intensity

All raw data stored 

for up to 90 days 

Unveils additional 

results without further 

blood draws or retesting



199 enrolled patients:

• 9 excluded patients (6 IgA deficiency and 3 GFD patients)

• 165 patients with duodenal biopsy available (not only for CD suspiciuos), 

were tested both on Aptiva and BIO-FLASH for anti-tTG IgA antibodies

• 25 pediatric patients tested both on Aptiva and BIO-FLASH for anti-tTG

IgA antibodies that were diagnosed with the ESPGHAN no-biopsy 

protocol

Preliminary data- Aptiva Celiac Disease

190 patients



584 samples:

• 190 biopsy-tested 

samples

• 394 consecutive 

samples from daily 

routine

Dynamic Range:

APTIVA → 1,02-600 FTU

BIOFLASH → 1,9-4965,5 CU

Preliminary data- Aptiva vs BIOFLASH



PMAT and CLIA vs CD diagnosis

APTIVA

(190 patients)

BIO-FLASH

(190 patients)

SENSITIVITY 96,8% 100%

SPECIFICITY 91,4% 89,2%

LR- 0,035 0

LR+ 11,2 9,3



Aptiva and BIOFLASH vs 10x ULN cut-off

87 pediatric patients 

vs CD diagnosis

APTIVA BIO-FLASH

SENSITIVITY 10X 68,6% 68,6%

SPECIFICITY 10x 97,2% 97,2%

PPV 10x 97,2% 97,2%

PPV 100% 60 FLU (12x) 260 CU (13x)

68,2% of positive 

children can avoid 

duodenal biopsy

ESPGHAN 2020 

requires PPV 95%



Results – IgA deficency samples

• The IgA control bead is intended to be used to detect 

instrument error – no samples or no tracer added.

• However, correlation to this bead can be an indicator 

for IgA deficiency. 

• As expected, IgA levels were significantly lower in 

samples defined as IgA deficient 

• Of the 54 IgA deficient samples tested, none of the 

samples were positive on tTG IgA or DGP IgA.

A total of 549 samples were tested 

(54 of them defined as IgA deficient). 



Possible future application for the profile approach

Image result for bio-flash cartridge

IgG or IgA 

cartridge
tTG

DGP

Pediatric guidelines for diagnosis of celiac 

disease suggest to test patients only for tTG, 

DGP testing is no more raccomended even in 

children under 2 years old

Is it possible to 

evaluate new 

applications for DGP 

in selected cases??

• Patients with persitent low positive/borderline 

tTG: can DGP identify those patients who are at 

higher risk of developing clincal CD?

• Patients on gluten free diet with long-lasting 

positive tTG: can DGP differentiate compliant and 

non-compliant patients?

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwidqOTWz9DZAhWCr1QKHXqBAewQjRx6BAgAEAY&url=http://www.inovadx.com/store/categories/bio-flash/13&psig=AOvVaw2HVQzoS40hzlD2qTrkOn_P&ust=1520182601556296


Celiac disease in Lithuania

Urbonas V, Sadauskaite J, Varnas D. Population-Based Screening for Coeliac Disease in Lithuanian Children from 2009 to 2014. 

Medicina (Kaunas). 2023 Sep 8;59(9):1630. 

• Random sample of 1,458 children aged 11–13 from several Lithuanian schools. 

• Used a point-of-care fingertip test for IgA class TG2 antibodies; positives confirmed by duodenal biopsy.

• Prevalence found: ~0.14% (1 case in 729 children). 

• Some children had IgA deficiency; in those cases, IgG‐based testing was used. IgA‐deficiency was ~4/1458 

in this cohort.



Celiac disease in Italy

265102 celiac patients

 

Mean new diagnosis from 2020 to 2023: 

9921/year 

About 400.000 patients not diagnosed

Catassi C, Lancet 2022

Italian Ministry of Health 

Annual report on Celiac Disease 2023



Is it time for mass screening??

First degree relatives: 7,5%
Iron deficiency anemia: 10-20%
Autoimmune thyroiditis: 3-10%

Type I diabetes: 4-6 %
Genetic disordes (Down or Turner syndrome, IgA 

deficiency): 4-6 %

Up to now, case 

finding in high risk 

groups is the 

suggested strategy

High througput, easy to use, reliable analysers are 

now available. Compared to oncological programs, 

CD mass screening will be less expensive and 

invasive



13th Semptember 2023:

• Mass screening for T1D e CD in pediatric patients (1-

17 yo)

• The screening will last three years starting from 2024 

(about 3 million €/year)

• Aims: prevent chetoacidosis in T1D patients and slow 

the progression of the disease; early diagnosis of CD 

• 4 regions (Lombardia, Marche, Campania, Sardegna) 

will start the screening in 2024 as a study pilot to 

evaluate the partecipation, costs and efficacy of a 

mass screening



D1Ce Screening

Vincentini O, et al. Study protocol of D1Ce Screen: A pilot project of the Italian national screening program for type 1 diabetes and 

coeliac disease in the paediatric population. PLoS One. 2025 Aug 13;20(8):e0328624. 

• Healthy children tested at the ages of 2-3, 6-7, and 10-11 years 

using capillary blood

• To assess the feasibility, adherence, organizational challenges, 

and cost–benefit ratio of implementing the program on a national 

scale.

• Pilot screening program was conducted in four Italian regions: 

Lombardy, Marche, Campania, and Sardinia.

About 5363 (1.6% italian pediatric population) children were screened: 

• 0.97% positive children for T1D tests (GAD65, IA-2, ZnT8) 

• 2.8% positive children for tTG IgA

• 26% decrease in the incidence of diabetic ketoacidosis and a 49% decrease 

in the incidence of severe ketoacidosis were observed among children in the 

pilot regions compared with those in regions not participating in the screening 

program.



THANK YOU FOR YOUR ATTENTION
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