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ABSTRACT 

Objectives: To determine the prevalence of anti-tissue transglutaminase antibodies in apparently healthy general populations in the 

Kingdom of Saudi Arabia. Subjects and Methods: This cross-sectional study was conducted at the King Abdulaziz University in the 

period 13 May 2019 – 1 October 2019. We used blood samples in ethylene diamine tetra acetic acid (EDTA) tubes, taken from 714 

healthy blood donors, consisting of 622 Saudi (311 males) and 92 non-Saudi (46 males). The anti-tissue Transglutaminase-IgA (tTG-
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IgA), was determined in the plasma using ELISA kits (Euroimmun Medical Laboratory Diagnostics, Seekamp, Luebeck, Germany). The 

ABO and Rh blood groups were determined by the slide agglutination method using antisera from Dialab GmbH – Neudor, Austria. 

For the data analysis we used the statistical package for social science (IBM SPSS Inc., version 20). Results: 1-tTG-IgA in Saudi normal 

subjects. Eighteen (2.9%) plasma samples were positive for tTG-IgA antibodies. Positive males were twice as much as positive 

females, with no significant difference (p=0.151).  Positivity for tTG-IgA also showed no significant correlations (p>0.05) neither with 

the blood groups (ABO and Rh) nor with the age groups. 2- tTG-IgA in non-Saudi normal subjects. Three (3.2%) samples were 

positive for tTG-IgA, with no significant difference between Saudi and non-Saudi subjects (P>0.05). Conclusion: High prevalence of 

tTG-IgA in apparently healthy blood donors suggesting a high prevalence of undiagnosed celiac disease in the Saudi population. 

Males were double the rate of females for the tTG-IgA positivity.  

 

Keywords: tTG-IgA in SA, tTG-IgA in general population, tTG-IgA in blood donors, prevalence of tTG-IgA. 

 

 

1. INTRODUCTION  

Celiac disease (CD) is an autoimmune disorder that affects genetically predisposed individuals in response to gluten ingestion 

(Fasano, 2012). In addition to the gluten-dependent symptoms, diagnosis of CD depends on the CD-specific antibody levels and the 

histological changes in the duodenal biopsy (Klapp et al., 2013). The global pooled antibodies-proven prevalence (seroprevalence) of 

CD is 1.4% (Singh et al., 2018); whereas the biopsy-proven prevalence is 0.58% (Biagi et al., 2010), and 0.7% (Singh et al., 2018). CD is 

also common in the Arab population (Abu-Zekry et al., 2008; Ben Hariz et al., 2007; Bdioui F et al., 2006). In Saudi Arabia, the pooled 

seroprevalence of CD is 2.7% (Safi, 2018), representing the fixed event rate (by meta-analysis) of the four different concerned studies 

in Saudi Arabia (Khayyat, 2012; Al-Hussaini, et al., 2017; Aljebreen et al., 2013; Al Hatlani, 2015). Three of these studies involved 

school-aged students (children and adolescents) with a CD seroprevalence of 2.2-3%, which was higher in females than in males (Al-

Hussaini, et al., 2017; Aljebreen, et al., 2013;  Al Hatlani,  2015),  whereas one study (Khayyat, 2012)  involved adult normal subjects 

(204 blood donors), but with lower seroprevalence (1.5%), which was higher in males than in females. Thus, the aim of our current 

study was to evaluate the CD seroprevalence (using IgA anti-tTG) among a larger cohort (622) of adult Saudi blood donors with its 

relation to gender, age groups and blood groups.  

 

2. SUBJECTS AND METHODS  

This cross-sectional study was conducted at king Abdulaziz University in the period 13 May 2019 – 1 October 2019, following the 

approval of the Research Committee / Biomedical Ethics Unit, KAU (Reference No 309-19). This study included seven hundred and 

fourteen healthy blood donors that included six hundred and twenty-two Saudis and ninety-two of none-Saudi nationality. At time 

of blood donation, all blood donors provided a written consent of no objection for using their blood in research or for any other 

required purpose. We used blood samples in ethylene diamine tetra acetic acid (EDTA) tubes that were tested negative for HCV, HBV 

and HIV by the molecular diagnostic laboratory at KAUH. The blood samples had been labeled by specific codes that were assigned 

by the blood bank at KAUH. We used these codes to obtain some data from the donors’ files in the blood bank that included age , 

gender and nationality for each blood donor. Plasma was separated from all EDTA blood samples, divided into two aliquots and 

stored at –75 °C until required. The anti-tissue Transglutaminase-IgA (tTG-IgA) was determined in the plasma using ELISA kits 

(Euroimmun Medical Laboratory Diagnostics, Seekamp, Luebeck, Germany). Samples with tTG-IgA value >20 unit/ml were 

considered positive according to the manufacturer’s instructions. All positive samples were reconfirmed using the same type of kit. 

The ABO and Rh blood groups were determined, in the whole blood, by the slide agglutination method using monoclonal antisera 

from Dialab GmbH – Neudor, Austria. For the data analysis we used the Statistical Package for Social Science (IBM SPSS Inc., version 

20). Chi-square tests were used to compare proportional data. A Pearson's correlation was used to determine the bivariate 

relationship. A non-parametric Mann-Whitney U test was used for categorical variables. A P value less than 0.05 was considered 

statistically significant. The results were illustrated as tables, diagrams and figures. 

 

3. RESULTS 

Selection and characterization of cohorts 

During a period of five months (13 May 2019 – 1O October 2019), 4951 EDTA blood samples were obtained that involved 61 non-

Saudi females and 311 Saudi females (Fig 1). All of the 311 (100%) Saudi females’ samples were used in this study, in addition to an 

https://www.facebook.com/DialabGmbhAustria/
https://www.facebook.com/DialabGmbhAustria/
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equal number (311) of males’ samples that were randomly selected to be age-matching with the females. Among the 61 (100%) 

non-Saudi females, we selected those nationalities containing more than four females; thus 46 none-Saudi females were used in this 

study, in addition to an equal number (46) of non-Saudi males’ samples that were randomly selected to be matching with the 

females for age and nationality. Thus, the total cohort involved 622 Saudi plasma samples and 92 non-Saudi plasma samples. The 

demographic and baseline characteristics of the Saudi and none-Saudi cohorts involved are shown in Table 1. Males and females 

numbers were equal within the Saudi and the non-Saudi groups with no significant difference between genders among each group 

(p>0.05) (Table 2).  

 

Period
13 May 2019 – 1O ctober 2019 

4951 (100%) blood samples in 
ethylenediaminetetraacetic acid (EDTA) tubes

Samples frequencies

Characterization

Saudi
2710(54.7%) [100%]  

Non-Saudi
2241 (45.3%)[100%]

Male
2399 [88.50%)

Female
311[11.50%]

Male
2180[97.2%]

Female
61[2.80%]

Selection

All; 311
(100.0 %)

Random selection of age-
matching males with the 

females; 311(11.80%)

Testing for tTG-gA

+ve=12
3.8%

+ve=6
1.9%

Total +ve=18/622 ( 2.9 %)

Selected*
46

Random selection of age-
matching males with the 

females; 46(11.80%)

+ve=1.0
2.1%

+ve=2.0
4.3%

Total +ve=3/92=3.2%)
21/714
=2.94 %

 

Figure 1 PRISMA flow-diagram showing the overall process of the study. *Among the 61 non-Saudi females, we selected the 

nationalities containing more than 4 females. 

 

Table 1 Demographic and basic characteristics of the cohort of the study. 

Category Variable Mean (SD) or Number (%) 

 Number 92 

 Age 32.7 years (SD 10.34) 

 Age range 17-59 years 

 Gender (F/M) 46/46 (1/1) 

 Rh +ve 90 (97.8%) 

 O blood group 46(50%) 

Non- Saudi cohort A blood group 17(18.5%) 

 B blood group 26((28.3%) 

 AB blood group 3 (3.3%) 

 tTG-IgA    +ve 
3 (3.2 %)    

 

 tTG-IgA    value  >154.7 U/ml (SD>78.5 U/ml)** 

 TTG-IgA    value range 65 -  >200 U/ml** 

 Number 622 
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Saudi cohort  

Age 26.36 years (SD 8.22) 

Age range 17-58 years 

Gender (F/M) 311/311 (1/1) 

tTG-IgA    +ve 18 (2.9%) 

 TTG-IgA    value  >108.1 U/ml (SD >64.3 U/ml)* 

 tTG-IgA    range 23 -  >200 U/ml* 

Age groups of the  

Saudi cohort 

1-19 years 60 (9.6%) 

20-29 years 419 (67.4%) 

30-39 years 83(13.3%9) 

40-49 years 50 (8.9%) 

5-59 years 10 (1.6%) 

Blood groups of the  

Saudi cohort 

 0 307 (49.5%) 

A 192 (30.9%) 

B 97 (15.6%) 

AB 26 (4.2%) 

Rh+ve 568(91.3%) 

Total (100%) 

*Four samples showed tTG-IgA values  >200 U/ml, three with values >100, Eight with values > 50 U/ml, two with values > 40 U/ml 

and one with 23 U/ml; all result  were  confirmed by retesting. ** Two samples showed tTG-IgA values >200 U/ml and one with a 

value of 65 U/ml. 

 

Table 2 Saudi and non-Saudi genders among the cohort of the study  

 
Gender 

Total P* P* 
Male Female 

 

Saudi 

Count 311 311 622  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.00 

% within saudi 50.0% 50.0% 100.0%  

% within Gender 87.1% 87.1% 87.1%  

% of Total 43.6% 43.6% 87.1%  

 Age mean/years(SD) 26.36(8.2) 26.36(8.2) 26.36(8.2) 0.88** 

 Age range/year 17-58 17-58 17-58  

None-

Saudi 

Count 46 46 92  

% within saudi 50.0% 50.0% 100.0%  

% within Gender 12.9% 12.9% 12.9%  

% of Total 6.4% 6.4% 12.9%  

  Age mean/years(SD) 33.1(10.6) 32.2(10.1) 32.7(10.3) 0.7** 

  Age range/year 17-59 17-57 17-59  

                

Total 

Count 357 357 714  

% within saudi 50.0% 50.0% 100.0%  

% within Gender 100.0% 100.0% 100.0%  

% of Total 50.0% 50.0% 100.0%  

* Mann-Whitney U test **p>0.05 

 

Results concerning tTG-IgA in the Saudi cohort 

A total number of 622 [311 male (50%)] Saudi plasma samples were tested for tTG-IgA and for blood grouping. Eighteen (2.9%) 

samples showed positive results for tTG-IgA antibodies that were double in males (12 males and 6 females), with no significant 

correlation between tTG-IgA positivity and gender (P=0.15) (Table 3 and Figure 2). All of the 18 positive tTG-IgA reactors were 
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Rh+ve (100%), eight (44.4%) were O (Rh+ve), eight (44.4%) were A(Rh+ve), two (11.1%) were AB (Rh+ve) and none were B blood 

group; with no significant correlation neither between tTG-IgA positivity and the ABO blood groups (P=0.1) nor between tTG-IgA 

positivity and the Rh blood group (P=0.185) (Table 3). Within each blood group, tTG-IgA positivity was at a maximum in the AB 

blood group (2/26=7.7%) followed by A blood group (8/192=4.2%) then O blood group (8/307=2.6%) and none for the B blood 

group (Table 3 and Figure 3). 

 

 

 

 

 

 

Figure 3 tTG-IgA positivity within each blood group group.*  * tTG-IgA positivity wase zero in the B blood group and The Rh-ve 

blood group. 
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Table 3 Demographic variables in relation to tTG-IgA 

Variable 

Negative tTG-gA 

N 

(% within each group) 

[% within tTG-IgA 

positivity] 

Positive tTG-IgA 

N 

(% within each group) 

[% within tTG-IgA    

positivity] 

Total 

N 

(% within each group) 

[% within tTG-IgA    

positivity] 

Correlation 

significance 

Strength of 

association 

Saudi 

 

Yes 
604 (97.1%) 18 (2.89%) 622 (100%) 

Χ2 =0.038; 

DF=1; 

 P=0.846* 

 

Phi= 0.007 

Cramer's 

V=0.007 

 

 

 

No 

88 (98.9%) 3 (3.2%) 92 (100.0%) 

Total 693 (97.06%) 21 (2.94%) 714 (100%) 

Saudi gender 

Male 
299 (96.1%) [49.5%] 

 

12 (3.9%) [66.7%] 

 

311 (100.0%) [50.0%] 

 
Χ2 =2.0;  

DF=1; 

 P=0.15* 

 

Phi= -0.058 

Cramer's 

V=0.058 

 

 

Female 
305 (98.1%) [50.5%] 

 

6 (1.9%) [33.3%] 

 

311 (100.0%) [50.0%] 

 

Total 
604 (97.1%) [100.0%] 

 

18 (2.9%) [100.0%] 

 

311 (100.0%) [100.00%] 

 

 

Saudi age groups/Year 

1-19 
59 (98.3%) [9.8%] 

 

1 (1.7%) [5.6%] 

 

60 (100.0%) [9.6%] 

 

Χ2 =2.04;  

DF=4; 

 P=0.728* 

 

Phi= -0.057 

Cramer's 

V=0.057 

 

 

20-29  
408 (97.4%) [67.5%] 

 

11 (2.6%) [61.1%] 

 

419 (100.0%) [67.4%] 

 

30-39  
79 (95.2%) [13.1%] 

 

4 (4.8%) [22.2%] 

 

2 (4.0%) [11.1%] 

 

83 (100.0%) [13.3%] 

 

40-49  
48 (96.0%) [7.9%] 

 

50 (100.0%) [8.0%] 

 

50-59  
10 (100.0%) [1.7%] 

 

0,0 (0.0%) [0.0%] 

 

10 (100.0%) [1.6%] 

 

Total 
604 (97.1%) [100.0%] 

 

18 (2.9%) [100.0%] 

 

622 [100.0%] [100.0%] 

 

Saudi blood groups 

O 
299 (97.4%) [49.5%] 

 

8 (2.6%) [44.4%] 

 

307 (100.0%) [49.4%] 

 

Χ2 =6.2;  

DF=3; 

 P=0.1* 

 

Phi= 0.1 

Cramer's V=0.1 

 

 

A 
184 (95.8%) [30.5%] 

 

8 (4.2%) [44.4%] 

 

192 (100.0%) [30.9%] 

 

B 
97 (100.0%) [16.1%] 

 

0 (0.0%) [0.0%] 

 

97 (100.0%) [15.6%] 

 

AB 
24 (92.3%) [4.0%] 

 

2 (7.7%) [11.1%] 

 

26 (100.0%) [4.2%] 

 

Total 
604 (97.1%) [100.0%] 

 

18 (2.9%) [100.0%] 

 

622 (100.0%) [100.0%] 
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Saudi Rh blood group 

Negative 

 

54 (100.0%) [8.9%] 

 
0.0 (0.0%) [0.00 

54 (100.0%) [8.7%] 

 Χ2 =1.76;  

DF=1; 

 P=0.185* 

 

Phi= 0.53 

Cramer's V=0.53 

 

 

Positive 
550 (96.8%) [91.1%]   

 

18 (3.2%) [100.0%] 

 

568 (100.0%) [91.3%} 

 

Total 
604 (97.1%) [100.0%] 

 

18 (2.9%) (100.0%) 

 

622 (100.0%) [100.0%] 

 

tTG : tissue transglutaminase; DF: Degrees of freedom; *p>0.05 

 

The 18 positive tTG-IgA (100%) reactors were distributed between age groups as follows: 11 (61.1%) in 20-29 years, four (22.2%) 

in 30-39 years, two (11.1%) in the 40-49 years and one (5.6%) was <20 years, while none were in the >50 years group; with no 

significant correlation between tTG-IgA positivity and the age groups (P=0.728). On the other hand, within each age group, tTG-IgA 

positivity was maximum in 30-39 years (4/83=4.8%), then 40-49 Years (2/50= 4%), then 20-29 years (11/419 = 2.6%, then 1-20 yers 

(1/60 =1.7%), and 00.00% (/00.00/10) for 50-59 years (Table 3 and Figure 4).  

 

 

Figure 4 tTG-IgA positivity within each age group.*  * tTG-IgA positivity wase zero in the age group 50-59Years. 

 

Table 4 A Pearson's correlation between tTG-IgA positivity and different variables (gender, ABO blood groups, Rh blood group and 

age groups) among the 622 normal Saudi blood donors.  

 Age group Blood groups Rh groups Gender 

tTG-IgA    positivity 

Pearson Correlation 0.031 0.006 0.053 -.058 

P value 0.44* 0.875* 0.185* .152* 

     

N 622 622 622 622 

                   *p>0.05 
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A Pearson's correlation was also performed to determine the relationship between tTG-IgA positivity and each of the following 

independent vasriables: gender, blood groups, Rh groups and age groups, among the 622 normal populations (Table 4). tTG-IgA 

positivity showed no correlation neither with gender (r = -0.058, N=622, p=0.152), ABO blood groups (r = 0.006, N=622, p=0.875), 

Rh blood group (r = 0.053, N=622,  p=0.185),  nor age groups (r = 0.03, N=622, p=0.44). 

 

Results concerning the non-Saudi cohort 

The non-Saudi cohort involved 92 subjects, from five different nationalities; these being three Arabs [Yemeni 30(32.5%), Egyptian 

12(13.0%), and Palestinian 12(13.0%)] and two non-Arabs (Philippino 26(28.2%) and Indians 12(13.0%)). The numbers of females and 

males were equal in each nationality. Three (3.2%) samples were positive for tTG-IgA, with no significant correlation (Pearson's 

correlation: -0.038; p: 0.316) between nationalities and tTG-IgA positivity (Table 5).  

 

Table 5 Positivity tTG-IgA among the non-Saudi cohort of the study according to their nationalities 

 Nationalities that were selected for serology* 

 

 

 

Total 

Nationalities 

that were 

not selected 

for 

serology** 

 

 

 

Total 

 Yamani Egyptian Palestinian Pilipino Indian    

Count (%) of non-Saudi 

females in the cohort 

15 

(32.6%) 

 

6 

(13.0%) 

 

6 

(13.0%) 

 

13 

(28.2%) 

 

6 

(13.0%) 

 

46 

(100%) 

[75.5%] 

15 

 

{24.5%] 

61 

 

[100%] 

Count (%) of non-Saudi 

males selected 

matching with females 

15 

(32.6%) 

 

6 

(13.0%) 

 

6 

(13.0%) 

 

13 

(28.2%) 

 

6 

(13.0%) 

 

46 

(100%) 

[75.5%] 

  

Count (%) of the 

selected non-Saudi 

subjects  

30 

(32.6%) 

 

12 

(13.0%) 

 

12 

(13.0%) 

 

26 

(28.2%) 

 

12 

(13.0%) 

 

92 

(100%) 

[75.5%] 

  

tTG-IgA  positivity 

% 

1 

1.1% 

1 

1.1% 

Negative 

0.00% 

 

1 

1.1% 

Negative 

(0.00% 

3/92 

(3.2%) 
  

Pearson's correlation 

(p value) 

-0.038 

 

(0.316) 

   

#Nationality with females’ number > 4 were selected for tTG-IgA serology ## Nationality with females ≤ 4 were not selected for tTG-

IgA serology; which included:  Syrian, Jordanian, Pakistani, Bangladeshi, Djibouti, Chadian, Sudanese, Eritrean, Chinese and Kenyan. 

 

4. DISCUSSION 

Celiac disease (CD) is an autoimmune enteropathy that requires gluten ingestion to affect individuals who are genetically susceptible 

(Fasano et al., 2012). It was not until the last decade of the last century when it became obvious that CD is not a rare condition (Biagi 

et al., 2010), but is rather a common disorder in Europe, both North and South Americas, Australia, North Africa, the Middle East and 

in South Asia (Accomando et al., 2004). Concerning the CD-seroprevalence in the kingdom of Saudi Arabia, there have been only 

four different studies; three of them (Al-Hussaini et al., 2017; Aljebreen et al., 2013; Al Hatlani, 2015) involved large cohorts (1141 - 

7930) of school-aged students (children and adolescents), with CD seroprevalence of 2.2-3% which was higher in females than in 

males. However, the fourth study (Khayyat, 2012) differs in that it involved apparently normal adult subjects, different geographical 

area (the western region) of KSA and lower CD seroprevalence (1.5%), which was higher in males than in females. These disparities 

stimulated us to perform this study that involved 622 adult Saudi blood donors in which the male and females were matched, not 

only in number (311 each) but also age wise; in order to evaluate the CD seroprevalence using tTG-IgA and its relation to gender, 

age groups and blood groups.  

In this study, we present a CD seroprevalence of 2.9%, which was estimated among supposedly healthy Saudi blood donors aged 

17 to 58 years. This seroprevalence (2.9%) was closely similar to that reported by Al-Hussaini et al. (2017) (2.78%) and by Al Hatlani 

(2015) (3%), who both used school-aged students within different regions in the KSA. On the other hand, our reported 
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seroprevalence (2.9%) was almost twice the prevalence (1.5%) reported by Khayyat (2012) who conducted his study within the same 

region of our study (the western region of the KSA), within the same group of subjects (adult blood donors), using the same 

serological method (tTG-IgA), but we used three times larger cohort in which the females and males were matching in frequency 

(311 each) and age. Interestingly, our results also found a higher prevalence in males versus females, opposite to findings that have 

been published in the KSA (Al-Hussaini,  et al., 2017, Aljebreen, et al., 2013,  Al Hatlani, 2015)  and globally (Singh et al., 2018)  that 

CD is more common in females than in males. Moreover, our study was conducted seven years after the study of Khayyat (2012) 

suggesting an increase in CD-seroprevalence over time, a conclusion which was also drawn by the meta-analysis of Singh (2018). 

Globally, our result (2.9%) was twice as high as the global seroprevalence (1.4%) reported by the meta-analysis of Singh (2018), and 

3.6 times higher than the seroprevalence (0.8%) in the USA (Katz et al., 2011) in health-care subjects aged ≥ 18 years. In comparison 

with the reported international CD-seroprevalence, among adult blood donors, using the same serological method (tTG-IgA), our 

results (2.9%) was markedly higher than the CD-seroprevalence in Brazil (Alencar et al., 2012; Pereira et al., 2006) (0.6% and 0.28%), 

0.5% in Spain (García Novo et al., 2012), 0.86% in Iran (Bahari et al., 2010), 0.55% in  India (Kochhar et al., 2012),  0.21% in Tunisia 

(Bdioui et al., 2012). This was also higher than the seroprevalence (0.73%) reported in the Akureyri region of Iceland (Johannsson et 

al., 2009) among adult and children blood donors using the same serological method we used (tTG-IgA).  

We used the tTG-IgA testing due to its high sensitivity (98%), and high specificity (98%) and its availability as ELISA, whereas EMA 

(95% sensitivity and 99% specificity) and ARA (72% sensitivity and 99% specificity) both possess inter-observer variability because 

they are both immunofluorescence that requires individual reading of each sample under a fluorescent microscope (Leffler and 

Schuppan, 2010; Nandiwada and Tebo, 2013; Parizade et al., 2009). On the other hand, the AGA test was abandoned for routine 

diagnosis as it also existed in healthy individuals and in non-celiac enteropathies (Hill et al., 2005). A new promising test was 

introduced for the detection of deamidated gliadin peptide Abs (DGPAs) (Schwertz et al., 2004), particularly for children below seven 

years old and/or for IgA-immuno compromised patients (Barbato et al., 2012; Mozo et al., 2012),  and a recent electrochemical 

immunosensor for DGPAs was described, as an alternative to the ELISA kits (Neves et al., 2013).   

We found that the rate of tTG-IgA was lower in those of blood groups O (2.6%) or A (4.2%) than in those of blood group AB 

(7.7%) (mean relative incidence 0.33: 1 and 0.55:1, respectively) with no significant correlation (P >0.05) between tTG-IgA positivity 

and blood groups. There was no study concerning the relation between CD and blood groups in the Saudi population (Safi, 2018). In 

the UK, Langman et al. (1969) demonstrated a slightly lower incidence of the CD disease in those of blood groups O or B than in 

those of blood group A, which was related to chance (P >0.05) but not to a genetic predisposition association. In this respect, we are 

in concordance with these findings. It was in the middle of the last century when the association between blood group A and gastric 

cancer was reported by Aird et al. (1953). Studies concerning associations between ABO blood groups and GIT diseases included 

also the association between blood group A and salivary tumors (Cameron, 1958; Osborne and De George, 1962), and gastric cancer 

(McConnell, 1966); and the association between blood group O with duodenal and gastric ulcers (Aird et al., 1954; Clarke  et al., 

1955). 

We found that the rate of tTG-IgA was at a maximum in those of age group 30-39 years (4/83=4.8%), then 40-49 Years (2/50= 

4%), then 20-29 years (11/419 =2.6%, then 1-20 yers (1/60 =1.7%), and zero (00.00/10) for 50-59 years; with no significant 

correlation (P >0.5) between tTG-IgA positivity and age groups. 

One limitation in this study is that it does not include testing for the total IgA, the absence of which may have produced false-

negative results in our study. However, the common rate of IgA deficiency is 0.15-0.2%, and 2%–3% in those with CD (Kumar et al., 

2002), thus  the seroprevalence in our study (2.9%) could had been slightly higher (2.98%) if we excluded the expected IgA deficient 

subjects (up to 3% = 12 subjects). Furthermore, no IgA-deficient individual was detected in the Saudi blood donors (Khayyat, 2012). 

The strengths of this study are that (1) we used a large sample size of 622 samples, which were double that are needed to be 

included to determine the prevalence in the Middle East (Khayyat,  2012). (2) the study involved matched male and female subjects 

in both number and age (3) we used plasma samples that were proven to be free of HIV, HBV and HCV that may cause false–

seropositivity (Kurien et al., 2012),  (4) we used a non-Saudi group that showed higher female positivity than male positivity.  

 

5. CONCLUSION  

High prevalence of tTG-IgA in apparently healthy blood donors suggesting a high prevalence of undiagnosed celiac disease in the 

Saudi population. Males were double the rate of females for the tTG-IgA positivity. Suggestion for further work. The results of the 

study justify the evaluation of MHC-DQ2 and –DQ8 in both male and female of apparently healthy Saudi blood donors.  

 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurien%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22064557


                                                                                                                      

 

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e5
5

5
 

ARTICLE RESEARCH 

Acknowledgment 

Our special gratitude is expressed to Mr. Raied A. Badierah (MSc), Molecular Diagnostic Laboratory, King Abdulaziz University 

Hospital (KAUH), Jeddah, Kingdom of Saudi Arabia (KSA), for help in obtaining some demographic data (age, gender and nationality) 

of the blood donors from the blood bank at KAUH, Jeddah, KSA. 

 

Disclosures 

The current study was not funded or supported by any drug company. This paper is unique, is not under consideration by any other 

publication and has not been published elsewhere.  

 

Ethical approval 

The study was approved by the Research Committee / Biomedical Ethics Unit, KAU (Reference No 309-19).  

 

Conflicts of Interest 

The author declares that he has no conflicts of interest. 

 

RREEFFEERREENNCCEE  

1. Abu-Zekry M, Kryszak D, Diab M, Catassi C, Fasano A. 

Prevalence of celiac disease in Egyptian children disputes the 

east-west agriculture-dependent spread of the disease. J 

Pediatr Gastroenterol Nutr 2008; 47:136-40. 

2. Accomando S, Cataldo F. The global village of celiac disease. 

Dig Liver Dis 2004;36 :492-8,  

3. Aird I, Bentall HH, Mehigan JA, Roberts J A F.  The blood 

groups in relation to peptic ulceration and carcinoma of 

colon, rectum, breast, and bronchus. Brit. med J 1954; 2: 

315-321. 

4. Aird T, Bentall, HH, Roberts JAF.  A relationship between 

cancer of stomach and the ABO blood groups.  Brit. med. J 

1953; 1: 799-801. 

5. Al Hatlani MM. Prevalence of celiac disease among 

symptom-free children from the Eastern Province of Saudi 

Arabia. Saudi J Gastroenterol 2015; 21: 367-371.   

6. Alencar ML, Ortiz-Agostinho CL, Nishitokukado L, et al. 

Prevalence of celiac disease among blood donors in São 

Paulo: the most populated city in Brazil. Clinics (São Paulo) 

2012; 67:1013–1018. 

7. Al-Hussaini A, Troncone R, Khormi M,  et al. Mass Screening 

for Celiac Disease Among School-aged Children: Toward 

Exploring Celiac Iceberg in Saudi Arabia. J Pediatr 

Gastroenterol Nutr 2017; 65: 646-651. 

8. Aljebreen AM, Almadi MA, Alhammad A, Al Faleh FZ.  

Seroprevalence of celiac disease among healthy adolescents 

in Saudi Arabia. World J Gastroenterol 2013; 19:2374-2378.  

9. Bahari A, Karimi M, Sanei-Moghaddam I, et al. Prevalence of 

celiac disease among blood donors in Sistan and 

Balouchestan Province, Southeastern Iran. Arch Iran Med 

2010; 13:301–305. 

10. Barbato M, Maiella G, Di Camillo C, et al. The antideamidated 

gliadin peptide antibodies unmask celiac disease in small 

children with chronic diarrhea. Dig Liver Dis 2012; 43: 465–

469. 

11. Bdioui F, Sakly N, Hassine M, et al. Prevalence of celiac 

disease in Tunisian blood donors. Gastroenterol Clin Biol 

2006; 30:33–36. 

12. Bdioui F, Sakly N, Hassine M, Saffar H. Prevalence of celiac 

disease in Tunisian blood donors. Gastroenterol Clin Biol 

2006;30: 33-36  

13. Ben Hariz M, Kallel-Sellami M, Kallel L, et al. Prevalence of 

celiac disease in Tunisia: Mass-screening study in 

schoolchildren. Eur J Gastroenterol Hepatol 2007;19:687-94 

14. Biagi F, Klersy C, Balduzzi D, Corazza GR. Are we not over-

estimating the prevalence of coeliac disease in the general 

population? Ann Med 2010; 42: 557-561. 

15. Cameron JM.  Blood groups in tumours of salivary tissue. 

Lancet 1958; 1: 239-240. 

16. Clarke CA, Cowan W K, Edwards J W, et al. The relationship 

of the ABO blood groups to duodenal and gastric ulceration.  

Brit. med. J 1955; 2: 643-646. 

17. Escanlar E, Bousoño C, Gutiérrez C. Diagnostic value of anti-

deamidated gliadin peptide IgG antibodies for celiac disease 

in children and IgAdeficient patients. J Pediatr Gastroenterol 

Nutr 2012; 55: 50-55. 

18. Fasano A, Fasano A, Catassi C. Clinical practice. Celiac 

disease. N Engl J Med 2012; 367:2419–2426 . 

19. García Novo MD, Garfia C, Acuña Quirós MD, et al. 

Prevalence of celiac disease in apparently healthy blood 

donors in the autonomous community of Madrid]. Rev Esp 

Enferm Dig 2007; 99:337–342. 

20. Hill ID, Dirks MH, Liptak GS, et al. Guideline for the diagnosis 

and treatment of celiac disease in children: 

recommendations of the North American Society for 

Pediatric Gastroenterology, Hepatology and Nutrition 2005;  

J Pediatr Gastroenterol Nutr 40: 1–19.  



                                                                                                                      

 

© 2020 Discovery Publication. All Rights Reserved. www.discoveryjournals.org     OPEN ACCESS 

 
 

P
ag

e5
5

6
 

ARTICLE RESEARCH 

21. Johannsson GF, Kristjansson G, Cariglia N, et al. The 

prevalence of celiac disease in blood donors in Iceland. Dig 

Dis Sci 2009; 54:348–350. 

22. Katz KD, Rashtak S, Lahr BD, et al. Screening for Celiac 

Disease in a North American Population: Sequential 

Serology and Gastrointestinal Symptoms. Am J 

Gastroenterol 2011; 106:1333-9 

23. Khayyat YM. Serologic markers of gluten sensitivity in a 

healthy population from the western region of Saudi Arabia. 

Saudi J Gastroenterol 2012; 18: 23-25.  

24. Klapp G, Masip E, Bolonio M, Donat E, Polo B, Ramos D, et al. 

Celiac disease: the new proposed ESPGHAN diagnostic 

criteria do work well in a selected population. J Pediatr 

Gastroenterol Nutr 2013; 56:351–6. 

25. Kochhar R, Sachdev S, Kochhar R, et al. Prevalence of celiac 

disease in healthy blood donors: a study from north India. 

Dig Liver Dis 2012; 44:530–532. 

26. Kumar V, Jarzabek-Chorzelska M, Sulej J, et al. Celiac disease 

and immunoglobulin a deficiency: How effective are the 

serological methods of diagnosis? Clin Diagn Lab Immunol 

2002; 9:1295–300.  

27. Kurien M, Chalkiadakis I, Evans K, Sanders DS. False-positive 

tissue transglutaminase antibody levels occur in HIV-positive 

patients: HLA typing is essential.J Clin Gastroenterol 2012; 

46:346.  

28. Langman MJS, Banwsll JG, Stewart JS, Robsone EB. ABO 

blood groups, secretor status and intestinal alkaline 

phosphatase concentrations in patients with celiac disease. 

Gastroenterology 1969; 57: 19-23.  

29. McConnell RB. The Genetics of Gastrointestinal Disorders. 

Oxford University Press, London.1966 

30. Mozo L, Gómez J, Leffler DA and Schuppan D. Update on 

serologic testing in celiac disease.  Am J Gastroenterol 2010; 

105: 2520-2524 

31. Nandiwada SL, Tebo AE. Testing for antireticulin antibodies 

in patients with celiac disease is obsolete: a review of 

recommendations for serologic screening and the literature. 

Clin Vaccine Immunol 2013; 20: 447-451. 

32. Neves MM, Gonzalez-Garcia MB, Nouws HP, Costa-Garcia A. 

An electrochemical deamidated gliadin antibody 

immunosensor for celiac disease clinical diagnosis. Analyst 

2013; 138: 1956–1958.  

33. Osborne R H, De George FV. The ABO blood groups in 

parotid and submaxillary gland tumours.  Amer. J. hum. 

Genet 1962; 14: 199-2G9. 

34. Parizade M, Bujanover Y, Weiss B, et al. Performance of 

serology assays for diagnosing celiac disease in a clinical 

setting. Clin Vaccine Immunol 2009; 16: 1576-1582 

35. Pereira MA, Ortiz-Agostinho CL, Nishitokukado I, et al. 

Prevalence of eliac disease in an urban area of Brazil with 

predominantly European ancestry. World J Gastroenterol 

2006; 12:6546–6550 

36. Safi M-A A. Prevalence of Celiac disease in Saudi Arabia: 

meta-analysis. GVI 2018; 3:1-6.  

37. Schwertz E, Kahlenberg F, Sack U, et al. Serologic assay 

based on gliadin-related nonapeptides as a highly sensitive 

and specific diagnostic aid in celiac disease. Clin Chem 2004; 

50: 2370-2375 

38. Singh P, Arora A, Strand TA, et al. Global Prevalence of Celiac 

Disease: Systematic Review and Meta-analysis. Clin 

Gastroenterol Hepatol 2018; 16: 823-836. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurien%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22064557
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chalkiadakis%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22064557
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evans%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22064557
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sanders%20DS%5BAuthor%5D&cauthor=true&cauthor_uid=22064557
https://www.ncbi.nlm.nih.gov/pubmed/?term=False-Positive+Tissue+Transglutaminase+Antibody+Levels+Occur+in+HIV-Positive+Patients%3A+HLA+Typing+is+Essential

