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Celiac disease is characterized by malabsorption of micro and macro-nutrients in the small intestine 
triggered by consumption of gluten protein. Thus, leading to malnutrition and development of 
complications like cancers, anemia, osteoporosis and neuropathy. This study was aimed to investigate 
serological detection and clinical spectrum with age group dependency in celiac disease. All 999 
suspected CD patients were subjected for the detection of tissue transglutaminase (tTG IgA/IgG) by 
ELISA. The data was measured as frequency & percentages and possible association of variables was 
studied by chi-square test (significant p-value < 0.05). 
Sero-prevalence for CD was 17.8 % with higher ratio of males age <10 (67.7%) and females age >10 
(57.1%) with significance (p = 0.04). Altogether, most positive cases were presented with classical GI 
symptoms i.e.; abdominal pain & discomfort (94.9%), chronic diarrhea with anemia (54.4%), vomiting 
(19.6%), failure to thrive (83.1%). Atypical manifestations include short stature (1.6%) mild anemia 
(43.2%), moderate anemia (19.1%), severe anemia (3.3%), thrombocytosis (11.2%), anemia with 
thrombocytosis (65.1%), and anemia with Leucopenia (25.2%). Biopsy confirmed positive cases were 
(78%). This study is suggestive of an easier approach to identify those at higher prospect of developing 
celiac disease rather than biopsy. Subsequently, advancement of positive cases for biopsy could lower 
the attempts of needless investigations which causes significant delay and presentation of atypical 
features. Unsolved anemia should be screened for possible presence of CD particularly during early age 
of life. Furthermore, follow up data of compliance, National Awareness seminars can aid in early 
detection and diagnosis. 
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INTRODUCTION 
       Celiac disease (CD) develops against 
intestinal mucosal villi by a reaction to gluten 
proteins as a result of interaction between genetic 
susceptibility, immunologic and exogenous 
influences. Clinical manifestations of patients vary 
from being totally asymptomatic to experiencing 
altered Gastro-intestinal activity, growth failure 

and extra-intestinal conditions (Qureshi et al. 
2020). Alternative diet options are gluten-free 
foods like rice or maize which are expensive and 
socially restrictive in Pakistan for longer run usage 
as compared to wheat which is common and cost-
effective grain. However, maize could be utilized 
as a less costly substitute; yet contamination with 
gluten-containing particles remains a concern 
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(Rashid and Khan, 2009). 
There is no broad scale epidemiological study on 
CD burden in Pakistan, however, it is presumed 
that frequency rate resembles to Indian population 
(35%) because of similar ethnic predisposition 
and wheat consumption pattern (Javed et al. 
2019). Every 1 out of 10 children has a risk of 
developing CD and delay in treatment can lead to 
extra- intestinal complications predominant in 
adults like anemia, type 1 diabetes, osteoporosis, 
intestinal cancer, dermatitis herpetiformis and 
neuropathy. Furthermore, unnecessary 
investigations and repeated OPD visits cause 
burden on patients and healthcare system 
(Diamanti et al., 2014, Squires et al. 2014). The 
most common clinical feature of celiac disease is 
chronic pale diarrhea. The inability to metabolize 
macromolecules causes weight loss, stunted 
growth and fatigue (Abu-Zekry et al. 2008). The 
iron, folic acid and vitamin B12 malabsorption 
cause iron deficiency or megaloblastic anemia 
respectively. Similarly, Calcium and vitamin D 
malabsorption leads to osteopenia or 
osteoporosis (Kapur et al. 2004). Around 2.3% of 
the CD patients express Immunoglobulin A (IgA) 
deficiency and consequently, increases a tenfold 
risk of developing CD (Hopper et al. 2007).  
The use of serological markers for celiac disease 
is very helpful in screening low to moderate 
probability of celiac disease rather than being 
subjected to small bowel biopsies directly 
(Spaenij-Dekking et al. 2005). In CD, tissue 
transglutaminase modifies gluten peptides into a 
form that may stimulate the immune system more 
effectively (Lammers et al. 2008). Most of the 
times Celiac Disease remains undiagnosed as 
compared to diagnosed cases with ratio 5:1 to 
8:1. Therefore, current study was designed to 
carry out initial screening by serological detection 
and its clinical spectrum in growing children and 
late diagnosed individuals.  
 
MATERIALS AND METHODS 

Study design & approval: 
The study was designed at the University of 
Lahore and conducted at Children’s Hospital 
Lahore for the period of 8 months and approved 
by the institute’s Ethics Committee in accordance 
with the declaration of World Medical Association 
(WMA) made at Helsinki (2008).  

Sample collection and inclusion criteria:  
A total of 999 suspected individuals from both 
genders with CD were included under & over 10 

years age, requested for serological detection. 
Patients with other chronic disorders, already 
diagnosed with CD and on follow up treatments 
were excluded. 3-5 mL of blood sample was 
drawn, centrifuged for serum collection and stored 
at -20°C until use. Detection of anti-tTG (tissue 
transglutaminase) IgG and IgA was performed by 
ORGENTEC Diagnostika GmbH® ELISA KIT. 
Some essential parameters like complete blood 
count (CBC), ferritin, iron and folate and vitamin B 
levels in serum were also studied. 

Tools:  
Data was statistically analyzed as frequency 
percentages compared with control group. 
Possible association of variables was studied by 
chi-square test. A p-value of <0.05 was 
considered significant.  
 
RESULTS  
This study was divided in two age groups i.e. <10 
and >10 age groups. Cumulatively, we found 178 
(17.8%) positive cases for both anti-tTG IgG & 
anti-tTG IgA and 821 individuals were screened 
as negative. Individually positive group had 80 
males and 98 females while negative group had 
345 and 476 males & females respectively.  
 
Table 1: Association of age groups among 
male and female positive cases  

Age 
groups 

Male= n 
(%) 

Female= n 
(%) 

p-value 

<10 50(67.7%) 47(48.3%) 
0.04 

>10 30(39.3%) 51(51.7%) 

Chi-square test was used for categorical variables 
where p-value <0.05 was considered as 
significant. 
 
Among two age groups, predominant male ratio 
was seen in age group <10 (67.7%) than females 
(48.3%). In contrast, higher ratio of females was 
observed in >10 age group (51.7%) than males 
(39.3%) where there was significant correlation 
between age groups and gender p= 0.04 (table 1). 
Table no. 3 indicates that area of residents was 
urban for most positive cases 149 (83.7%) and 
rural for (16.2%).  The mean age for positive 
screening was 5.93±2.28 years (age group <10 
years), and 12.6±4.1 (age group >10 years). 
Frequency of Anti tTG-IgA positive was 102 
(57.4%) where 48 (47.05%) were males and 54 
(52.9%) were females. Likewise, frequency of 
positive Anti tTG-IgG was 76 (42.6%) where 32 



  Bashir et al.                                                         Clinical spectrum and Seroprevalence of celiac disease 

 

    Bioscience Research, 2022 volume 19(1): 182-187                                                             184 

 

(42.1%) were males and 44 (57.8%) were females 
(table.2). The positive TTG (IgG-IgA) cases were 
advanced for biopsy and among total, 139 (78%) 
were positive for celiac disease. 
Family history was positive for CD in n=37 
(20.7%) patients. At the time of presentation, all 
positive patients reported classical gastrointestinal 
symptoms where 169 (94.9%) patients had 
abdominal pain and discomfort, chronic diarrhea 
with anemia= 97 (54.4%), vomiting= 35 (19.6%), 

failure to thrive/under-weight=148 (83.1%), short 
stature= 3 (1.6%).  
Altogether, the most frequent findings include mild 
anemia =77(43.2%), moderate anemia =34 
(19.1%), severe anemia = 06 (3.3%), 
thrombocytosis= 20 (11.2%), Leucopenia= 26 
(14.6%), Anemia with thrombocytosis= 116 
(65.1%), Anemia with Leucopenia= 45 (25.2%) 
given in (table. 4). 

 
 

Figure 1:  Shows age & gender wise frequency of CD patients 
 

Table 2: Frequency distribution of all positive cases 

Antibody type Frequency (%) Male= n (%) Female= n (%) p-value  

Anti tTG-IgA positive  102 (57.4%) 48 (47.05%) 54 (52.9%) 0.07 

Anti tTG-IgG positive 76 (42.6%) 32 (42.1%) 44 (57.8%) 0.06 

Biopsy positive cases 139 (78.0%) 61 (43%) 78 (56%) 0.04 

Total column 178 80 98  

Chi-square test was used for categorical variables where p-value <0.05 was considered as significant.  
Table no. 3 Hematological & clinical indications for celiac disease  

Parameters Frequency  Percentage 

Mild Anemia  (Hb=8-10gdl) 77 43.2% 

Moderate Anemia  (Hb=6-8gdl) 34 19.1% 

Severe anemia  (Hb=<6gdl)  06 3.3% 

thrombocytosis  20 11.2% 

Leucopenia 26 14.6% 

Anemia with thrombocytosis 116 65.1% 

Anemia with Leucopenia 45 25.2% 

Chronic diarrhea with anemia 97 54.4% 

Short stature 03 1.6% 

Frequent Abdominal pain 169 94.9% 

Frequent Vomiting  35 19.6% 

Failure to thrive or under weight 148 83.1% 

Family history 37 20.7% 

Folate deficiency 35 19.6% 

Iron deficiency 68 38.2% 

Vitamin B12 deficiency 33 18.5% 

Urban residents 149 83.7% 

Rural residents 29 16.2% 

Data is expressed in percentages of the given variables. 
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While no substantial association was found 
between the gender and seroprevalence of Anti-
tTG antibodies (p > 0.05) given in table 2. The 
degree of anemia varied from mild (43.2%) to 
moderate (19.1%) and severe anemia (3.3%) that 
required transfusion. Iron and folate deficiency 
was recorded as (38.2% & 19.6%) respectively. 
Vitamin B12 deficiency was seen in n=33 (18.5%). 
 
DISCUSSION  

A small intestinal biopsy showing a flat jejunal 
mucosa and abnormal intestinal villi is a gold 
standard to confirm CD (Mäki et al. 1984). 
However serological tests are not replacement for 
histology but aid in detection of individuals with no 
symptom yet at higher risk of developin g CD 
(Murray et al. 1999). Serological detection of CD 
involves autoantibodies, such as endomysial, 
tissue transglutaminase (tTG), and deamidated 
gliadin. Among all, most significant lab parameters 
are IgA endomysial antibodies and Tissue 
transglutaminase (tTG) having about 98% 
sensitivity and specificity (Sblattero et al. 2000, 
Tesei et al. 2003). Sometimes, tTG test may 
identify CD subjects left undiagnosed by 
endomysial assay and vice versa (Lock et al., 
2004). Therefore, anti tTG- IgA/ IgG detection has 
become the recent serologic assay when IgA is 
deficient and has substituted IgA-gliadin and anti-
endomysial antibody (EMA) (Husby et al. 2020). 
To contain the intervention of intestinal biopsy, 
European society of Pediatric Gastroenterology 
Hepatology and Nutrition (ESPGHAN) have also 
endorsed the serology testing for prompt CD 
diagnosis when tTg-IgA >10 times (upper normal 
range) (Holtmeier et al. 2006). In Our study 
confirmation of serological positive cases was 
done by biopsy which confirmed the presence of 
CD in 78% of positive serology cases. 

The children usually present with classic form 
of CD while atypical form presents late which is 
progressively becoming more common. The 
undiagnosed CD or late diagnosis leaves the 
patients exposed to the danger of long-term 
complications (Silano et al. 2010). In our findings, 
the sero-prevalence for CD was 17.8 % and there 
was no age group dependency on antibodies 
detection which is comparable with the findings of 
Ahmad et al. (2021) where prevalence ratio was 
8.9% and no statistically strong correlation was 
reported between gender and Anti-tTG antibodies 
(p>0.05). Locally the average age of CD 
presentation among children has been reported 
as 3.4 or 6 years while in western countries 9-18 
months (Jamila et al. 2018). In our study, females 

were more affected n=98 as compared to males 
n=80 where females age >10 (57.1%) were 
predominantly higher (fig. 1) which indicates the 
reported fact that autoimmune disorders including 
CD are more commonly found in females (Saeed 
et al. 2019). The pattern of atypical clinical 
manifestations in our study was more visible with 
increasing age >10 years age group. Similar 
pattern was reported by Farooq et al. 2020 where 
non-classical CD patients were presented at 8.9 
years of age. The degree of anemia varied from 
mild to severe and anemic patients showed 
microcytic picture with iron deficiency given by low 
levels of iron (38.2%) and complete blood count 
(CBC) parameters.  Moderate to severe anemia 
needing transfusion could be due to delayed 
diagnosis predominantly in non-classical CD 
patients. 

Vitamin B12 deficiency was seen in (18.5%) 
patients indicative of nutritional deficiency and 
marked by macrocytosis. Association of nutritional 
status and gender was prominent in age <10 
years, though not statistically significant but 
presented cases were generally growing children. 
The frequency of short stature was significantly 
lower in our study (1.6%) as compared to that 
reported by Javed et al, 2019 who observed 83% 
children having short stature below 3rd centile for 
age.  

The clinical manifestations are not dependent 
on severity of the mucosal lesions.  The patients 
may be asymptomatic while present with complete 
villous atrophy or have subclinical symptoms like 
muscular cramps and iron deficiency. Recently, 
there has been more no-to-less prominent 
symptoms appearance rather than the classical 
indications of severe malabsorption (Farell et al. 
2006). Celiac disease is caused by environmental 
factors and genetic predisposition. There are 
seven human leukocyte antigens (HLA-DQ) 
variants which are susceptible to celiac disease. 
Most important among these (about 95%), 
inherited in families are HLA-DQ2/DQ8 (Farooq et 
al. 2020). However, about 20% of the healthy 
population possess the similar gene but will never 
progress CD. Consequently, there is not any 
specific genetic screening test that could detect 
"celiac genes". However, uncertain CD diagnosis 
may be advanced to detect the HLA genes. 
Furthermore, CD positive patients can be treated 
with certain diet options and have a normal life 
expectancy (Wong et al. 2003). 
 
CONCLUSION 
Because biopsy is an invasive and costly process, 
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serologic and genetic detection becomes an 
easier approach to identify those having a higher 
prospect of developing celiac disease. Afterwards, 
positive patients can be advanced for small 
intestinal biopsy, thus lowering the attempts of 
needless invasive techniques. Screening may be 
more significant during early age of life (<10 year) 
in order to prevent the disease. Furthermore, 
unsolved anemia patients should be screened for 
possible presence of CD. Nonetheless follow up 
data of compliance, National Awareness seminars 
can aid in early detection and diagnosis.  
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