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Celiac Disease is a common systemic disorder including immunologic, ge- 
netic, and environmental factors. To describe the different haematological 
finding of Celiac Disease in Karbala city. This is a cross-sectional study con- 
ducted in the Children Teaching Hospital in Karbala city comprising data 
sheets of complete blood count (CBC) for 119 children, 70 males and 59 fe- 
males (with the average age of 7). Tissue transglutaminase antibody (IgA and 
IgG) are performed for all patients after recording their history and clinical 
examination. CBC results are divided into three categories as 1) red blood 
cells (RBC) showing iron deficiency or anaemia, 2) white blood cells (WBC) 
showing the status of disease if it's in the acute or chronic state serological 
obtained from tissue transglutaminase antibody (IgA and IgG) and 3) clinical 
examination providing a new scientific explanation for the samples bordered 
to detect IgA and IgG. Celiac Disease is associated with a diversity of haema- 
tological findings especially Iron deficiency anaemia characterised by no re- 
sponse to iron supplement, leukopenia, lymphopenia, neutropenia, and eo- 
sinophilia, as well as thrombocytopenia and thrombocytosis. Due to the in- 
teraction between the clinical signs of food intolerance against gluten and ce- 
liac disease, few other studies have been suggested. 
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INTRODUCTION 

Celiac Disease is a common systemic disorder with 
immunologic, genetic, and environmental factors 
including 1% incidence rate of the population. Ce- 
liac Disease patients have a long duration of symp- 
toms before diagnosis; the disease is considered to 
be underdiagnosed. The diagnostic period be- 
tween the beginning of symptoms and diagnosis of 
Celiac Disease is still unacceptably long. One of the 

so that the symptoms might be diagnosed in first 
phases by patients and physicians. Disability of 
iron absorption leading to anaemia is diagnosed in 
Celiac Disease (Bao et al., 1999). Therefore, the 
iron malabsorption symptom has been continued 
for different times after starting of the treatment 
with food free gluten (Bingley, Norcross, Lock, 
Ness, & Jones, 2004). 

Iron deficiency anaemia recorded from school stu- 
dents and adults have strong prevalence to show 
the symptoms of Celiac Disease (Bottaro, Cataldo, 
Rotolo, Spina, & Corazza, 1999; Carroccio et al., 
2002). Celiac Disease in children has an arousing 
curiosity relation with their iron malabsorption 
and deficiency maintaining less estimation be- 
tween the haematologists as well as subspecialty 
physicians (Cook, 2005). Hematopoietic deficiency 
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seen in Celiac Disease patients has appeared as an 
unexpected experience in undiagnosed adults 
(Carmel, 2004) so that the mentioned deficiency in 
Celiac Disease has shown multifactorial causes. 

The Hematopoietic deficiency in Celiac Disease is 
described as hyperproliferative haemoglobin in 
the intestinal mucosa, leading to malabsorption of 
iron and other essential nutrients such as vitamins, 
folate and cobalamin appeared to ameliorate after 
starting a gluten-free diet (Dahele & Ghosh, 2001). 
One of the most important factors that explain the 
mechanism of anaemia in Celiac Disease is abnor- 
mal iron absorption; respectively, Iron is absorbed 
in the first part of small intestine depending on 
several factors such as the intraluminal intestinal 
pH and intact mucosal surface. In CD patient, the 
intestinal mucosa is Villous atrophy negatively re- 
flected in iron absorption (Poggi, Conenna, Fiorillo, 
& Scippa, 1992). 

Aims of the study 

The purpose of this study is to interpret the rela- 
tionship among the haematological findings, sero- 
logical results and clinical symptoms of the chil- 
dren with Celiac Disease in Karbala. 

METHODS 

The current study has been conducted at AL- 
Hussain Medical City and Children Teaching Hospi- 
tal as a tertiary teaching hospital for children in 
Karbala, Iraq. The study samples are 111 children 
(2-12 years old) admitted to the hospital in three 
months (between July - September of 2017). 

Based on the clinical examination, children have 
been suffered from symptoms suspected to be ce- 
liac. To perform the haematological and serological 
investigation, the blood samples are collected in la- 
belled 5ml tubes, stored and delivered at 4°C cool 
containers. Also, the sera are stored in 0.2 ml ali- 
quots at -20°C till testing. 

Red blood cells, White blood cells, Hemoglobin, 
Hematocrit, MCV, MCH, MCHC, RDW, and Platelets 
are measured through the tests. Subsequently, hu- 
man tissue trans-glutaminase IgG and IgA antibod- 
ies are measured according to – Euroimmun 
Medizinische Labordiagnostike AG (ELIZA) by 
Luebeck, Germany. Test process has started by 
adding 100uL of calibrated, positive or negative or 
diluted patient samples to each well plate, then in- 
cubated for 30 minutes at room temperature 
(+18°C bis 25 C) emptying the wells and rinsing 3 
times by 300 ul washing buffer/wash, then leaving 
the wash buffer in each well for 30 to 60 seconds 
per rinsing cycle. 100μL of the conjugated enzyme 
(peroxidase-labelled anti-human lgA) is added to 
each plate and incubated for 30 minutes at 37°C 
(+18°C bis 25 C) while empty and rinsed. Further, 

100 μL chromogen/substrate solution has been 
added to each plate and incubated for 15 minutes 
at 37°C (+18°C bis 25C) followed by the addition 
of 100 ul of stop solution to each plate. The optical 
density (OD value) of each well plate is measured 
in 30 minutes of adding stop solution by using a mi- 
croplate reader set at 620-650 nm resulted in 
pg/mL” (Meyer, Scheper, Lehmann & Stocker, 
2003). 

RESULTS 

Table 1: Hematological results in female-group 
Test Name No. of children with 

abnormal results 
RBC (Erythrocytes) 31 
HCT (Haematocrit) 58 
HGB (Hemoglobin) 55 
MCV 43 
MCH 59 
MCHC 41 
RDW-SD 31 
RDW-CV 30 
WBC (Leukocyte) 23 
NEU % 23 
NEU # 15 
LYM % 35 
LYM # 30 
MON# 14 
MON% 20 
EOS# 23 
EOS% 11 
BASO# 0 
BASO% 0 
PLT (Platelet Count) 10 
MPV 11 
PDW 16 
PCT 13 
P-LCR 21 

119 children, 70 males and 59 females (with an av- 
erage age of 7 years old) have been participated to 
AL-Hussain Medical Hospital for Children in Kar- 
bala for three months (July - September of 2017). 
They are suffered from various occasional symp- 
toms such as gaseousness, bloating, nausea and 
vomiting as transitory, esophagus spasm, difficulty 
in swallowing (dysphagia), noncardiac chest pain, 
abdominal pain, unexplained weight loss, and con- 
stipation or diarrhoea. All haematological results 
are measured by automated haematology device 
through the Sysmex kit. During the test, most chil- 
dren have positive tissue transglutaminase anti- 
body IgA, IgG or both as a result of the serological 
examination. The haematological finding repre- 
sented by CBC results (complete blood count) (Ta- 
ble, 1 & Table, 2) are lower than normal value. Both 
groups have been suffered from anaemia as a re- 
sult of the low concentration of haemoglobin. Ac- 
cordingly, the haemoglobin concentration of 64 
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samples from 70 male children and 55 samples 
from 59 female children is lower than normal value 
synchronized with HCT percentage (Hematocrit) 
and RBC numbers (Erythrocytes) for both genders. 
Regarding all samples, there is a decline in haemo- 
globin concentration (hypochromic) in 59 females 
and 70 males. Meanwhile, small cells size (micro- 
cytic) is also seen in 63 samples from 70 male chil- 
dren align with 43 samples of 59 children from an- 
other group. 

Table 2: Hematological results in male-group 
Test Name Abnormal results 
RBC (Erythrocytes) 34 
HCT (Haematocrit) 67 
HGB (Hemoglobin) 64 
MCV 63 
MCH 70 
MCHC 43 
RDW-SD 45 
RDW-CV 42 
WBC (Leukocyte) 23 
NEU % 34 
NEU # 15 
LYM % 36 
LYM # 48 
MON# 30 
MON% 43 
EOS# 13 
EOS% 18 
BASO# 0 
BASO% 2 
PLT (Platelet Count) 12 
MPV 11 
PDW 2 
PCT 14 
P-LCR 21 

Regarding leukocytes account, there is a high in- 
crement in lymphocytes (lymphocytosis), mono- 
cyte (monocytosis), and eosinophilia (eosino- 
philia). 

DISCUSSION 

Celiac Disease is an autoimmune inflammatory dis- 
ease in the small intestine (Nelsen, 2002). Also, 
anaemia is the most common laboratory manifes- 
tation of celiac disease (Iovino et al., 1998; Clem- 
ens, 1996). According to the haematological re- 
sults, there is a decline in erythrocyte numbers, 
haemoglobin concentration and hematocrit level. 
These results have been strongly related to Iron 
deficiency anaemia characterised by no response 
to iron supplement as chronic cases. Therefore, 
this type of anemia might be considered as the first 
choice in diverse diagnosis for Celiac Disease iden- 
tified through serological laboratory tests (tissue 
transglutaminase antibodies) and histopathol- 

ogy examination (Bao et al., 1999). Leukopenia, es- 
pecially neutropenia, lymphopenia, eosinophilia 
and thrombocytosis plus clinical signs of Celiac 
Disease are aligned with acute and chronic cases. 
To sum up, the majority of children who are sensi- 
tive to gluten are diagnosed during chronic cases. 
Therefore, CBC interpretation in reducing white 
blood cells (leukopenia), especially lymphopenia, 
and neutropenia have completely matched to these 
results. 
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