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Abstract 

Background and aim: The worldwide prevalence of celiac disease (CD) of 1 % results in a global burden 

which necessitates rapid diagnosis and treatment. The aim of this study was to verify the efficacy of the Point-

of-Care Test (POCT); BIOCARDTM Celiac Test for the diagnosis of CD.  

Methods: 500 children with symptoms suggestive of CD were included in this study and all of them underwent 

testing for CD using the BIOCARDTM Celiac Test and those with positive or query test results underwent 

serological testing for CD by anti-tissue transglutaminase immunoglobulin A (anti-tTG IgA) antibodies and 

upper gastrointestinal endoscopy along with small intestinal biopsies for histopathological examination for 

features suggestive of CD to confirm the diagnosis.  

Results: The BIOCARDTM Celiac Test results were positive for CD in 16 children (3.2 %), query in 3 (0.6 %) 

and were negative in 481 children (96.2 %). Out of the 16 positive POCT results, 14 children were confirmed by 

both biopsy histopathological results and serum anti-tTG IgA antibodies test to have CD, one of them had 

negative anti-tTG IgA antibodies test but had biopsy-confirmed CD and the last one had positive anti-tTG IgA 

antibodies test but the biopsy result was not suggestive of CD. The sensitivity of the POCT; BIOCARDTM 

Celiac Test in detecting CD in our study was 93.75 % when confirmed by histopathological examination of 

biopsy samples and serum anti-tTG IgA antibodies test as reference standard diagnostic tests.  

Conclusion: The POCT; BIOCARDTM Celiac Test was successfully validated as a rapid, simple and cheap 

biomarker for early detection and diagnosis of CD, and hence it can be applied for CD case-finding in primary 

care settings.  
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1. Introduction 

 

Celiac disease (CD) is an immune-mediated 

enteropathy, induced by intolerance to dietary 

gluten present in wheat, rye and barley, in 

susceptible individuals (1). The clinical presentation 

is extremely variable; patients may have severe 

gastrointestinal symptoms and mal-absorption, 

extra-intestinal symptoms or have no symptoms at 

all (2). Poor growth and anemia tend to be the most 

common extra-intestinal manifestations in children 
(3). Owing to the multifaceted clinical presentation, 

diagnosis remains a challenge and CD is heavily 

underdiagnosed. There is no single test that can 

completely exclude or diagnose CD with 100 % 

certainty; however, the collection of clinical 

findings, serologic tests, intestinal biopsy and the 

demonstration of the characteristic 

histopathological changes in the small bowel 

biopsy and clinical or histologic response to a 

gluten free diet (GFD) treatment, all together may 

diagnose CD (4).  

 

CD has emerged as an increasingly recognized 

public health problem, and is now considered as a 

global phenomenon affecting both developing and 

developed nations, being one of the most common 

autoimmune disorders affecting around 1 % of the 

population worldwide (5). Given the high 

prevalence of CD, a delay in diagnosis is expected 

to increase morbidity, in terms of nutritional 

deficiencies and, especially, of gluten related 

autoimmune diseases and mortality. In order to 

face this non-communicable epidemic, it is 

necessary to have accurate tests available (6). 

 

Aim of the study 

The aim of our study was to verify the use of the 

Point-of-Care Test (POCT); BIOCARDTM Celiac 

Test for CD diagnosis in children aged 1-18 years 

with symptoms suggestive of CD (growth disorders 

and/or persistent diarrhea, vomiting, abdominal 

discomfort or distension, anemia). 

 

2. Methods 

The study, an open-label clinical trial, was 

conducted at the Pediatric Gastroenterology Unit, 

Abu El-Reesh Children's Hospital, Cairo 

University, Cairo, Egypt, over the period from July 

2013 till March 2015. The study included 500 

children with the following inclusion criteria; 

children aged 1-18 years, with no specific gender 

or ethnicity, with symptoms suggestive of CD 

(growth disorders and/or persistent diarrhea, 

vomiting, abdominal discomfort or distension, 

anemia). Those less than one year or above 18 

years of age were excluded.  

 

Ethical approval: The study was approved by the 

Ethical Committee of the Faculty of Medicine, 

Cairo University, Cairo, Egypt on 17/06/2013. 

Informed consents were obtained from the parents 

or legal guardians of the children prior to inclusion 

in the study after explaining the nature of the study 

to them. 

 

Initial assessment: Demographic data and medical 

history were taken from the participating children 

regarding their personal details (name, age, sex and 

residence), symptoms suggestive of CD (diarrhea, 

abdominal discomfort, abdominal distension, 

constipation, vomiting, nausea, faltering growth or 

failure to gain weight), history of weight loss, 

nutritional history (breast or artificial feeding and 

timing of introduction of wheat) and family history 

of CD. Also, full physical examination was done 

and anthropometric parameters including weight, 

height and body mass index (BMI) were taken for 

all the included children. 

All the included children were tested for CD using 

the Point-of-Care Test (POCT); BIOCARDTM 

Celiac Test. For the children with positive or query 

POCT results, further testing by serum anti-tTG 

IgA antibodies and upper gastrointestinal 

endoscopy and histopathological examination of 

the small intestinal biopsies were performed, as 

reference standard diagnostic tests. 

 

BIOCARD™ Celiac Test (Ani Biotech, Vantaa, 

Finland):  

It is an immunochromatographic test for the 

qualitative detection of anti-tTG IgA antibodies 

from a fingertip capillary whole blood sample. The 

test requires only 1 drop (10 microliter) of blood 

from the fingertip, but also intravenous whole 

blood samples may be used. If the sample contains 

anti-tTG IgA antibodies, these will bind with the 

gold-labeled antibodies, with the tTG derived from 

the red blood cells in the sample and with the 

stationary reagents in the test membrane forming a 

visible red test line. The test also contains an 

integrated detection system for total IgA. Red line 

in the control window shows that the sample 

contains enough IgA antibodies for CD diagnosis. 

The test can be carried out and evaluated in about 5 

minutes, but no longer than 15 minutes; positive 

results can be seen already after 1-2 minutes. 

 

Interpretation of the test results (Figure 1):  

The test result is positive if a red control line 

appears in the control field (C) and a light to dark 

red line forms in the test field (T) which indicates 

that there are anti-tTG antibodies in the blood 

sample, with a high probability of an existing CD. 

The test result is negative if a red control line 

appears in the control field (C) and no red line 

forms in the test field (T), which indicates that 

there are no anti-tTG antibodies in the tested blood 

or the antibody level is below the cut-off of the test 

(5 U/ml). In this case, CD can virtually be ruled 



Validation of The Rapid Test “Point-of-Care  

Test” for the Diagnosis of Celiac Disease  

Compared to the Standard Diagnostics                                                                           Section A-Research paper 

 

 

 

Eur. Chem. Bull. 2023, 12 (S3), 1730 – 1735                                                                                                   1732  

 

out. However if gastrointestinal complaints are 

present, further medical investigation is necessary. 

The test result is query if there is no line in the test 

field or in the control field or the line intensity in 

the control field is faint, which indicate that there 

are either no IgA antibodies or that the titer of  the 

IgA antibodies is low in the sample (since the test 

line measures IgA antibodies against tTG).  In this 

case there is no possibility to detect CD with the 

BIOCARD™ Celiac Test and separate testing of 

the IgG antibodies against tTG (anti-tTG IgG) 

should be done, as there is higher prevalence of 

selective IgA deficiency in patients with CD (7). 

 

 
Figure 1: Interpretation of the test results 

 

Measuring serum anti-tissue transglutaminase 

IgA antibodies: 

An enzyme immunoassay test (IPR-Immuno 

Pharmacology Research, Catania, Italy) indicated 

for the detection of antibodies of class A anti-

human transglutaminase present in the serum 

sample was used. The presence of anti-tTG IgA 

antibodies in the sample means a positive result 

and should be considered indicative of CD.  

 

Upper gastrointestinal endoscopy and 

histopathological examination of the small 

intestinal biopsy:  

The duodenum and upper part of the small intestine 

were examined by upper endoscopy using fiber-

optic video-scope Olympus Type GIF XP 260 

(Olympus Medical Systems, Hamburg, Germany) 

and multiple biopsies were obtained from the 

duodenum and the bulb using punch biopsy 

forceps. Microscopic (histopathologic) description 

of the small intestinal villous lesion characteristic 

of CD was classified according to the modified 

Marsh-Oberhuber classification, where Marsh type 

2 or 3 at histology were considered the gold 

standard of CD diagnosis (8).  

 

Data management and analysis 

The collected data was revised, coded, tabulated 

and introduced to a personal computer (PC) using 

Statistical package for Social Science (SPSS 15.0.1 

for windows; SPSS Inc, Chicago, IL, 2001). Data 

was presented and suitable analysis was done 

according to the type of data obtained for each 

parameter. 

 

3. Results 

 

The mean age of the study participants was 3.7±3.1 

years and ranged between 1 to 18 years with a 

median of 2.5 year. The mean duration of breast 

feeding and the mean time of wheat introduction 

was 11.7±4.3 months and 7.5±3 months, 

respectively. The mean BMI was 15.5±3. Males 

represented 51.2 % of the participants; where the 

male: female ratio was almost 1:1. About 44 %, 

66.7 %, and 68 % had normal (average) weight for 

age, height for age and weight for length, 

respectively. The most common manifestations of 

CD among the participants were failure to gain 

weight (88 %) followed by diarrhea and abdominal 

discomfort (74.8 % each), vomiting (57.2 %), 

abdominal distension (55.2 %), faltering growth 

(20 %), while the least common manifestations 

were dystrophy and dermatitis (8.8 % and 8.4 %, 

respectively).  

 

 

Table 1: The prevalence of the signs and symptoms suggestive of celiac disease among the 

participating children 

Signs and symptoms Number of patients Percentage (%) 

Failure to gain weight 440 88 
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Diarrhea 374 74.8 

Abdominal discomfort 374 74.8 

Vomiting 286 57.2 

Abdominal distension 276 55.2 

Nausea 144 28.8 

Faltering growth 100 20 

Pallor 70 14 

Constipation 64 12.8 

Dystrophy 44 8.8 

Dermatitis 42 8.4 

 

Among the total number of the 500 participating 

children in this study, the POCT rendered positive 

results in 16 of them (3.2 %), query results in 3 (0.6 

%) and was negative in 481 children (96.2 

%)(Figure 2).  

 

 
Figure 2: The results of the POCT among all of the participating children 

 

Out of the 16 children with positive POCT results, 

14 of them were diagnosed to have CD as 

confirmed by both serum anti-tTG IgA antibodies 

test results and histopathological results of the 

biopsy samples; one child had negative anti-tTG 

IgA antibodies test but had biopsy 

histopathological results suggestive of CD and the 

last one had positive serum anti-tTG IgA antibodies 

test but the biopsy result was not 

histopathologically suggestive of CD. The 3 cases 

with query POCT results showed also negative 

serum anti-tTG IgA antibodies test and only one of 

them had CD as confirmed by biopsy 

histopathological assessment (Table 2). 

 

Table 2: The relation between POCT results and the results of the serum anti-tTG IgA antibodies test 

and biopsy histopathological assessment results 

 

 

serum anti-tTG IgA 

antibodies test results 

Biopsy histopathological 

findings suggestive of CD 

Positive Negative Yes No 

Number Number Number Number Number 

POCT 
Positive 16 15 1 15 1 

Query 3 0 3 1 2 

 

The sensitivity, specificity, positive predictive 

value (PPV) and negative predictive value (NPV) 

of the POCT when compared to the biopsy-

confirmed cases as a reference were 93.75 %, 99.79 

%, 93.75 % and 99.79 %, respectively with an 

overall 99.5 % diagnostic accuracy. The sensitivity, 

Positive Negative Query

POCT 

Results 
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specificity, PPV and NPV of the POCT when 

compared to the serum anti-tTG IgA antibodies test 

confirmed cases as a reference, were 93.75 %, 75 

%, 93.75 % and 100 %, respectively with an 

overall 94.7 % diagnostic accuracy. 

The prevalence of CD in our study group; when 

confirmed by the POCT results, the serum anti-tTG 

IgA antibodies test results and the biopsy 

histopathological findings suggestive of CD; was 3 

%. It was found that the most common classical 

signs and symptoms of CD presenting in the 

diagnosed cases were failure to gain weight (93.3 

%), followed by diarrhea (86.8 %), abdominal 

discomfort (75 %), abdominal distension and 

vomiting (60 % each).  

 

4. Discussion 

 

The sensitivity of the POCT; BIOCARDTM Celiac 

Test (AniBiotech®, Vantaa, Finland), in detecting 

CD in our study was 93.75 % when confirmed by 

histopathological examination of biopsy samples 

and serum anti-tTG IgA antibodies test as reference 

standard diagnostic tests. The sensitivity, 

specificity, PPV and NPV of the POCT when 

compared to the biopsy-confirmed cases as a 

reference were 93.75 %, 99.79 %, 93.75 % and 

99.79 %, respectively with an overall 99.5 % 

diagnostic accuracy, and when compared to the 

serum anti-tTG IgA antibodies test confirmed cases 

as a reference, they were 93.75 %, 75 %, 93.75 % 

and 100 %, respectively with an overall 94.7 % 

diagnostic accuracy. Point-of-Care tests (POCTs), 

such as BIOCARDTM Celiac Test, have been 

developed and their high diagnostic accuracy for 

CD diagnosis has also been previously validated in 

many studies, in order to screen the general 

population and speed up CD diagnosis. A study 

similar to ours by Singh et al., (9) successfully 

validated the BIOCARDTM Celiac Test for CD 

diagnosis, in north India, in children aged 2-18 

years with symptoms suggestive of CD. The test 

showed 83.6 % sensitivity and 90 % specificity 

compared to reference tests (positive serology plus 

histology suggestive of CD). Also two previously 

published studies which were performed in two 

centers, from countries participating in the 

MEDICEL network project (Mediterranean 

Network for the Management of Food Induced 

Diseases), obtained the highest PPV (100 %) by 

using the same POCT;  one of them in Greece by 

Karagiozoglou-Lampoudi et al., (10) and the other 

one in Tunisia by Ben Hariz et al., (11). The efficacy 

of a POCT based on deamidated gliadin peptides 

(DGP) for the detection of CD in pediatric patients 

was also evaluated and rendered similar results. 

One was a study by Polanco et al., (12) which 

showed 95.8 % sensitivity, 98.1 % specificity, 97.9 

% PPV and 96.2 % NPV value with a 100 % 

diagnostic accuracy and another study by Esteve et 

al., (13) with a sensitivity of POCT in detecting CD 

of 100 %, a specificity of 93 %, PPV of 14 % and 

NPV of 100 %. In a systematic review by Singh et 

al., (14); the pooled sensitivity and specificity for 

tTG-IgA-based POCTs were 90.5 % and 94.8 %, 

respectively  and the pooled sensitivity and 

specificity of all POCTs (based on tTG or DGP or 

tTG + anti-gliadin antibodies) for diagnosing CD 

were 94.0 % and 94.4 %, respectively.  The 

prevalence of CD in our study was 3 % which is 

higher than the prevalence in the general 

population studies. This could be the result of the 

higher prevalence rate of CD in those at-risk, like 

subjects included in our study with symptoms 

suggestive of CD (growth disorders and/or 

persistent diarrhea, vomiting, abdominal 

discomfort or distension, anemia), than in the 

general population screening studies. A study by 

Abu-Zekry et al., (15) showed the prevalence of CD 

to be 0.5 % among the not-at risk (general 

population) and 4.7-6.4 % in the at-risk (type 1 

diabetes mellitus, diarrhea) Egyptian children, 

based on serological and biopsy-confirmed 

cases.  In a systematic review, the prevalence of 

CD reported worldwide was 1.4 % based on 

serologic test results and 0.7 % based on biopsy 

results. This prevalence was found to vary with 

sex, age and location (16).  

 

5. Conclusion  

 

Detection of anti-tTG IgA antibodies in the serum 

using commercial enzyme-linked immunosorbent 

assays (ELISA) for testing for CD represents a 

valuable tool for diagnosis. However, it is time-

consuming, requires a serum sample, and is too 

expensive for countries with poor resources and 

needs equipped laboratories that are not readily 

available in developing countries where patients 

are not able to reach referral centers or centralized 

laboratories located far away.  Introducing a simple 

blood drop based POCT may represent the only 

way to diagnose CD in these countries, as it is a 

low-cost, quick with immediate results, widely 

accessible, easy-to-perform test, that does not 

require a laboratory or experienced staff and has 

comparable sensitivity and specificity to the 

standard diagnostics methods.  BIOCARD™ 

Celiac Test may be also used for monitoring the 

effects of GFD, where the anti-tTG IgA antibodies 

titers diminish with the institution of GFD, often 

within weeks, and may become undetectable after 6 

months.  
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