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Abstract

Objective: To identify the value some of haematologicalparametersexamination in diagnosis of celiac disease patients.

Patients and methods: A prospective case series study was conducted at private clinics in Al-Muthanna city during the
period from July 2020 to March 2021. A total of 75 patients (35 males, 40 females) and total of 25 healthy individuals ( 13
males, 12 females). with symptoms suggestive of celiac disease were screened by haematological testing using Mythic™ 18
(RINGELSAN CO., Turkey) . Data were processed by using statistical program social science (SPSS 22). T test was used to find

the P value of antiradar markers. The level of significance was 0.05 (or less) in all statistical testing, (p value less than 0.05).

Results:(RBC, HGB, MCV) was lower significant (P < 0.05) in the patients group, male patients and female patients than the
control group, male control and female control. (RDW) was significant increase (P < 0.05) in the patients group, male
patients and female patients , compared with the control group, male control and female control . All the parameters non-

significant (P < 0.05) difference between male patient and female patient.
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Introduction

Celiac disease is a genetically predisposed disorder characterized by villous atrophy, crypt
hyperplasia, and lymphocyte infiltration in the small intestine in response to gluten-containing foods
such as wheat, rye, oats, and barley (1).Celiac disease, on the other hand, is a systemic ailment that
can affect organs other than the small intestine, including the colon, thyroid, skin, pancreas, and liver
(2).Gluten's immune reactivity progresses over time, resulting in pathological alterations (3). Wheat
gluten proteins, which cause celiac disease, are the grain's primary storage proteins, which are
further divided into gliadins and glutenins (4). The global prevalence of celiac disease in the general
population is estimated to be between 1% to 2% (5). Celiac disease develops as a result of damage to
the mucosa of the upper small intestine caused by gluten (6). the most considerably seen
hematological disorder seen in celiac disease (7). Anemia is the presenting symptom in at least 10%—
20% of CD patients, and iron deficiency is the major cause (8).There is directory supporting that
diverse environmental factors, such as recurrent gastrointestinal infections or early infant weaned
may also contribute to triggering the celiac disease (9).
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Material and methods

Subjects

One hundred children , adolescents, adults and elderly from three year to fifty five years were
enrolled in this study, including seventy five celiac patients and twenty five healthy individuals as
control group.All patients in the study were referred and diagnosed by serological marker in the
celiac in Al-Hussein teaching hospital in Al-Muthannaand in Al-Muthannachildren's Hospital and
some specialized medical clinics in Al-Muthanna.

Serum Sampling

Blood samples were taken from all patients and healthy individuals in this study for serological
studies. Approximately six milliliters of blood samples was collected intravenous from patient and
control groups. Blood was divided into two parts: two milliliters of the blood was immediately
transferred into EDTA tube, 10ul placed in EDTA tubes for measurement of haematological
parameters.

Classification Criteria:
The seventy five celiac patients were classified into two groups according to the gender as follows:

1. Group female (F): Forty patients.
2. Group male (M): Thirty five patients.

The twenty five healthy individuals were classified into two groups according to the gender
as follows:

1. Group female (F): Twelve healthy individuals.
2. Group male (M): Thirteen healthy individuals.

Methods

The haematological parameters were performed on EDTA blood using Mythic™ 18 (RINGELSAN CO.,
Turkey) in Haematology Laboratory of Al-Hussein teaching hospital in Al-Muthannagovernorate.
Mythic 18 is a fully automated haematology analyzer performing complete blood count (CBC) on
EDTA anticoagulated blood. This instrument was used widely in human medicine.

Statistical analysis

Data were processed by using statistical program social science (SPSS 22). T test was used to find the
P value of antiradar markers. The level of significance was 0.05 (or less) in all statistical testing, (p
value less than 0.05).

Results and discussion

Determine the number of red blood cells in the celiac patients with the control group ( male and
female):

As provided in table (1-1), the mean counts of (RBC) was lower significant (P < 0.05) in the patients
group, male patients and female patients (4.23 +0.1, 4.23 0.1, 4.24 %0.1) respectively,than the
control group, male control and female control (4.70 £0.1, 4.72 +0.2, 4.68 +0.1) respectively.
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Table (1-1): A comparison between the number of (RBC) in the celiac patients, male and female,
with the control group:

. male male female female
RBC Patients Control . .
9 Patients Control Patients Control
x 10°/L n=75 n=25
n=35 n=13 n=40 n=12
Mean 4.232 4.70b 4,232 4.72b 4,242 4.68P
+ SE 0.1 0.1 0.1 0.2 0.1 0.1
p - value <0.0001 0.003 0.009

The same letters indicate non-significant difference between groups but different letters indicate
significant between groups, based on t-test.

The present study indicated significant decrease in RBC count, in all groups of patients with
celiac disease compared to healthy control group, the results obtained from this study matched with
(9),who had stated the deterioration of the production of erythrocytes associated with autoimmune
diseases, decrease in half-life of red blood cells and direct inhibition of hematopoiesis, and relative
deficiency of erythropoietin which controls the formation of red blood cells by a process called
Erythropoiesis.

This study suggest to deficiency ferritin levels of the celiac patients other words, iron-
deficiency in the serum lead to decrease in RBC count, this inference were in identical with (10),who
had stated the among people with iron-deficiency up to 9% will test positive for celiac disease the
cause of their red blood cells less, because they're not absorbing enough iron
from the food they eat, that's because in CD, eating gluten-containing foods causes body to attack
the lining of small gut, weaken ability to absorb nutrients (including iron).

May be occult blood loss in the gastrointestinal (Gl) is why it decrease in RBC count, these
results were in agreement with (11), who has stated there is occult gastrointestinal bleeding was
seen in 25 percent to 54 percent of CD patients, depending on the degree of villous atrophy, also
according to another study (12), who have stated in 26.7 percent of children with CD, occult Gl blood
loss was observed, and it appears to respond to therapy with a gluten-free diet GFD.

We believe the cause of the body does not receive a regular supply of necessary nutrients,
the RBCs may become malformed or die off at a faster rate than the body can replace them, can give
the low RBC levels, this is consistent with previous studies (13), who has stated the bone marrow
continuously produces RBCs, and when it is not absorbed enough essential nutrients (Vitamin B-12
,Iron, Copper) the RBCs may become malformed or die off at a faster rate than the body can replace
them

Determine the levels of hemoglobinin the celiac patients with the control group ( male and
female):

The results of the current study showed that there is significant decrease (P < 0.05) in levels of
hemoglobin(9.42 +0.2, 9.40 +0.3, 9.43 +0.3) in the patients group, male patients and female patients
respectively,Compared with the levels hemoglobin (13.68 +0.3, 13.62 +0.4, 13.74 +0.4) in the control
group, male control and female control respectively. As in the table (1-2).
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Table (1-2): A comparison between the levels of hemoglobin in the celiac patients, male and
female, with the control group:

. male male female female
Patients Control . .
HGB g/dI Patients Control Patients Control
n=75 n=25
n=35 n=13 n=40 n=12
Mean 9.42% 13.68P 9.407 13.62° 9.43% 13.74°
+ SE 0.2 0.3 0.3 0.4 0.3 0.4
p - value <0.0002 <0.0001 <0.0001

The same letters indicate non-significant difference between groups but different letters indicate
significant between groups, based on t-test.

Our findings are incoming ware the levels of hemoglobin decrease in the celiac patients, this
is consistent with previous studies (14;15), who had stated this pathological process is characterized
by the concentration of hemoglobin (Hb) is abnormally low because the production of smaller red
cells. As well as (16), who have stated there is Low serum levels of hemoglobin, are more commonly
detected in CD.

This study suggest occurring anemia in the celiac patients that occurs when blood production
is disturbed, there is blood loss, and there is poor or a lack of iron absorption, The results obtained
from this study matched with (17;18), who has stated the iron is an essential trace element that
actsas a catalytic center for a broad spectrum of metabolic functions, iron, as a component of heme
in hemoglobin, deficiency of iron, resulting in anemia. The anemic patients, defined by the World
Health Organization (WHO, 2008) as those people of a haemoglobin concentration below 12 g/dl in
women and 13 g/dl in men, they are the common people with celiac disease.

One of the most frequent causes of anemia in CD patients is iron deficiency anemia (IDA),
also the results in this study were shown microcytic hypochromic anemia (decreased MCV ) and this
occur in iron deficiency anemia. The low level of the hormone Erythropoietin and malnutrition are
the most important causes of a deficiency in hemoglobin, which leads to anemia (19).

Anemia can be caused by a drop in ferritin levels in the blood serum, as ferritin is the body's
principal store of iron, and its lack causes iron deficiency anemia and this result was in agreement
with study (20). Also these results were in agreement with (22),who have stated the most prevalent
kind of anemia in humans is iron deficiency anemia (IDA), which is caused by either excessive iron
loss or reduced iron absorption.In addition, the study (3), determined lower Hb, Hct and MPV values
in the CD group.

Determine the levelof mean corpuscular volumein the celiac patients with the control group ( male
and female):

The results of the current study showed that there is significant decrease (P < 0.05) in levels
of mean corpuscularvolume(68.88 +1.3, 68.78 +1.7, 68.99 £1.8) in the patients group, male patients
and female patients respectively,Compared with the levels of mean corpuscularvolume(89.12 0.9,
89.02 +1.3, 89.21 +1.2) in the control group, male control and female control respectively.

Table (1-3):A comparison between the levelof mean cell volume in the celiac patients, male and
female, with the control group:
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. male male female female
Patients Control . .
MCV fl Patients Control Patients Control
n=75 n=25
n=35 n=13 n=40 n=12
Mean 68.88% 89.12b 68.78% 89.02P 68.99° 89.21P
* SE 1.3 0.9 1.7 1.3 1.8 1.2
p -value <0.0001 <0.0002 <0.0001

The same letters indicate non-significant difference between groups but different letters indicate
significant between groups, based on t-test.
As in the table (1-3).

It's probably the reason which mentioned (20 ; 21), in the study who have stated there is as
a decrease in (Basophilic erythroblast) causes a decrease in the red blood cells count, which is mainly
reflected in the values of MCV, which causes a decrease, and this is what was observed in the results
of the current study which the level of mean corpuscularvolume (M.C.V) was significant decrease in
the patients group comparison with the control group.

The results of the current study indicated that there was a significant decrease in the
concentration of hemoglobin, and this could lead to a significant decrease (P <0.05) in the level of
mean cell volume (M.C.V) and the mean of cellular hemoglobin (M.C.H), These results were similar
to him (23) and (24).

Determine the percent ofred cell distribution widthin the celiac patients with the control group (
male and female):

The results of the current study showed that there is significant increase (P < 0.05) in percent
ofred cell distribution width(16.3 +0.3, 16.21 +0.3, 16.42 +1.8) in the patients group, male patients
and female patients respectively,Compared with the percent of red cell distribution width(89.12
+0.9, 89.02 +1.3, 89.21 +0.5) in the control group, male control and female control respectively. As in
the table (1-4).

Table (1-4): A comparison between the percent of red cell distribution width in the celiac patients,
male and female, with the control group:

. male male female female
Patients Control . .
RDW % Patients Control Patients Control
n=75 n=25
n=35 n=13 n=40 n=12
Mean 16.32 15.2b 16.212 15.29P 16.422 15.06°
+ SE 0.3 0.1 0.3 0.2 0.5 0.1
p - value 0.001 0.017 0.016

The same letters indicate non-significant difference between groups but different letters indicate

significant between groups, based on t-test.

The results of the current study showed that there is significant increase in (RDW) in the
patients group compared with the (RDW) in the control group, Our findings are consistent with those
of previous studies, which also reported high rates of elevated RDW in newly diagnosed CD patients
(25; 26).
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RDW is a good indicator of the degree of anisocytosis, may be the increase due to in iron
deficiency, when there is defective and delayed synthesis of hemoglobin the continued cell division
leads to microcytosis, similar results ware also reported by (27).

The increase was probably due to IDA can reveal anemia, low mean corpuscular volume
(MCV), low serum iron, low serum ferritin or anisocytosis, this study shows that increased red blood
cell distribution width ( RDW ), this is consistent with previous studies (26),who have they concluded
that in their studies.
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