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ABSTRACT

Objective: To describe the hematological findings among children with celiac disease on
presentation.

Methods: This is a retrospective review which was conducted in the Pediatric Gastroenterology
Department at Queen Rania Al Abdullah Hospital for Children. The records of children with celiac
disease were reviewed between January 2006 and December 2012. The age of children included in the
study was less or equal to 14 years on diagnosis. Complete blood count, serum ferritin, folate, vitamin
B12, prothrombin time, partial prothrombin time, international normalized ratio, and tissue glutaminase
antibody (IgA and IgG) were performed for all patients prior to the diagnosis. Upper gastrointestinal
endoscopy was performed for all children included in the study and multiple duodenal biopsies samples
were obtained during the procedure for routine histological analysis.

Results: A total of 111 children were included in the study; 53 (47.7%) were males and 58 (52.3%)
were females. The mean age at diagnosis was 9 years. All children had positive tissue glutaminase
antibody IgA, IgG, or both. Eleven children had leukopenia, 13 had lymphopenia, two had neutropenia,
while eight had eosinophilia. Thirty four (30.4%) children had anemia. Twenty eight (25.2%) children
had serum ferritin less than 7ng/ml, 30 (27%) had serum folate less than 5Sng/ml and 9 (8.1%) children
had vitamin B12 less than 200 pg/ml. Seventeen (60.7%) children who had serum ferritin less than
7ng/ml had also low serum folate (p=0.001). Four (36.4%) out of eleven children with leukopenia had
serum folate below 5ng/dl (p=0.2). Vitamin B12 level in children with absolute lymphocyte count less
than 1500/uL was significantly less than that of children with equal or more than 1500/uL (P value
0.02). Twelve (10.8%) children had thrombocytosis. The mean hemoglobin level and serum ferritin
were significantly lower in children with thrombocytosis than those with normal platelets (p<0.01).

Conclusion: Celiac disease is associated with a diversity of hematological findings that include
leukopenia, lymphopenia, neutropenia, and eosinophilia, as well as anemia, thrombocytopenia and
thrombocytosis.
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Introduction

Celiac disease is a common systemic disorder
that has genetic, immunologic, and environmental
components. Its incidence approaches 1% of the
population.*® As the patients with celiac disease
have a long duration of symptoms prior to
diagnosis, the disease is considered to be under
diagnosed.""® The diagnostic intervals between
the onset of symptoms and diagnosis of celiac
disease are still unacceptably long.” Awareness
about celiac disease should be increased in the
community in order to decrease this interval so
that patients can recognize their symptoms and
doctors can suspect celiac disease sooner when
patients present with suggestive symptoms.

The clinical presentation of celiac disease varies
greatly and ranges from asymptomatic to severe
malnutrition. Celiac disease may present with
classic signs and symptoms of malabsorption
syndromes (classic celiac disease), or without
these symptoms (atypical celiac disease).®) The
diagnosis of celiac disease required positive
serologic markers in addition to presence of
characteristic mucosal abnormalities on intestinal
biopsy.® If the histological examination is
negative and the serologic markers are positive
with symptoms highly suggestive of celiac
disease, the results of biopsies should be
reviewed with expert gastrointestinal pathologist
before additional biopsies are considered.
Because nearly all patients with celiac disease
have the HLA-DQ2 or HLA-DQS8 markers, HLA
typing may be useful if the biopsy results are
equivocal although 30% of the general population
has these markers.%

Celiac disease is a common cause of various
hematologic disorders, the most common of
which is anemia, this includes iron, folate, and
vitamin B12 deficiency anemias. Additionally,
celiac disease may be implicated in the etiology
of other abnormalities in blood count, splenic
hypofunction, and intestinal lymphoma."? Our
aim in this retrospective study is to review the
hematological abnormalities in children with
celiac disease wupon diagnosis that were
encountered at our institution over a seven-year
period.

Methods
This review was conducted at the Pediatric
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Gastroenterology Department of Queen Rania
Hospital for Children which is a tertiary teaching
hospital for children in Amman, Jordan. The
medical records of children with celiac disease
were reviewed between January 2006 and
December 2012. The age of children included in
the study was less or equal to 14 years on
diagnosis. Children included in the study
presented to the Pediatric Gastrointestinal Clinic
because of failure to thrive (4.5%), short stature
(13.5%), chronic diarrhea (18.9%), abdominal
distention 7.2%), constipation (10.8%), first
degree relative with celiac disease (14.4%),
unexplained iron deficiency anemia (11.7%), type
I diabetes mellitus (17.1%), and Down syndrome
(1.8%).

Diagnosis of celiac disease was based on the
clinical presentation, positive serology, and
histological changes suggestive of celiac disease.
The new diagnostic criteria for celiac disease
from the European Society for Paediatric
Gastroenterology, Hepatology, and Nutrition
(ESPGHAN) published in 2012 may be based on
a combination of symptoms, high antibody levels
specific for celiac disease, and HLA testing
(HLA-DQ2 and/or HLA-DQS), thus omitting the
duodenal biopsy. The diagnosis is confirmed by
an antibody decline and preferably a clinical
response to a gluten free diet. Gluten challenge
and repetitive biopsies will be necessary only in
selected patients in whom diagnostic uncertainty
remains.

Complete blood count, serum ferritin, folate,
vitamin B12, prothrombin time, partial
prothrombin time, international normalized ratio,
and tissue glutaminase antibody (IgA and IgG)
were performed for all patients prior to the
diagnosis. Serum ferritin below 7ng/ml, serum
folate below 5ng/ml and vitamin B12 below
200pg/ml were considered low.

Upper  gastrointestinal ~ endoscopy ~ was
performed for all children included in the study
with a Pentax endoscope (model PMK,
Endoscope pentax EG 2770 K, EG 2490 K).
Multiple duodenal biopsy samples were obtained
during the procedure for routine histological
analysis. Celiac disease March scoring was used
to assess the severity of damage in the small
intestine."® The spectrum of histological changes
according to March classification is as follows;
March I: normal villous architecture with



Table I: Descriptive data for main blood indices of the whole group

Mean 95% CI
White blood count (/uL) 7593 7167-8020
Males 6951 6441-7462 P-Value
Females 8180 7534-8820 0.003
ANC (/uL)’ 3624 3383-3864
ALC (/uL)* 3127 2864-3389
AEC (/uL)* 212 162-262
Hemoglobin (g/dl) 11.8 11.49-12.12
Males 11.82 11.35-12.3 P-Value
Females 11.78 11.35-12.2 0.89
Platelets (x10°)" 327.4 307.5-347.2
S. ferritin (ng/ml)" 25.97 19.95-31.99
S. folate(ng/ml)” 8.02 7.17-8.88
Vitamin B12(pg/ml) 388.36 355.45-421.27
I: Absolute neutrophil count; £: Absolute lymphocyte count; ¥: Absolute eosinophil count; w: Serum.
Table 11: Hematological findings among the study group
Normal High Low
White blood count (/uL) 100 (90.1%) 0 11(9.9%)
ANC (/uL)’ 109 (98.2%) 0 2(1.8%)
ALC (/uL)* 98 (88.3%) 0 13(11.7%)
AEC (/uL)* 103 (92.8%) 8(7.2%) 0
Hemoglobin (g/dl) 77 (69.4%) 0 34(30.6%)
Platelets (x10°) 0
S. ferritin(ng/ml)” 83 (74.8%) 28(25.2%)
S. folate(ng/ml)” 81 (73%) 30(27%)
Vitamin B12(pg/ml) 102(91.9%) 9(8.1%)
I: Absolute neutrophil count; £: Absolute lymphocyte count; ¥: Absolute esinophil count; 7: Serum.
intraepithelial ~ lymphocytosis  abnormalities, leukopenia, 13 (11.7%) had lymphopenia, two
Marsh II: intraepithelial lymphocytosis is  (1.8%) had neutropenia, and eight (7.2%) had

accompanied by crypt hypertrophy, Marsh III:
partial, subtotal, and total villous atrophy. Data is
presented as counts and percentages. Chi-square
test was used to study the relation between
variables. P-Value was considered significant at
0.05. Confidence intervals (CI) were calculated
when appropriate.

Results

A total of 111 children were included in the
study; 53 (47.7%) were males and 58 (52.3%)
were females. The mean age at diagnosis was
nine years. Forty eight (43.2%) children
presented with  gastrointestinal ~ symptoms
including chronic diarrhea, abdominal distention
and constipation. All children had positive tissue
glutaminase antibody IgA, IgG or both.

Table I shows the mean and 95% confidence
interval for blood indices in our patients. The
mean white blood cells, neutrophil, lymphocyte
and eosinophil count were 7593, 3624, 3127, 212
/uL respectively. Eleven (9.9%) children had

eosinophilia (Table II). March III histological
changes were found in one hundred four (93.7%)
patients while March II in seven (6.3%) patients.

Thirty four (30.4%) children had hemoglobin
level below the third percentile for their age.
There were no significant difference between
hemoglobin level or white blood count between
males and females (p=0.08, p=0.31, respectively).

Twenty eight (25.2%) children had serum
ferritin less than 7ng/ml, 30 (27%) had serum
folate less than 5ng/ml and nine (8.1%) children
had vitamin B12 less than 200pg/ml. Seventeen
(60.7%) children who had serum ferritin less than
7ng/ml had also low serum folate (p value 0.001).
Of nine children who had low vitamin B12, three
(33.3%) had iron deficiency, two (22.2%) had
folate deficiency, three (33.3%) had isolated
vitamin B 12 deficiency and only one (11.1%)
had combined deficiency in iron, folate and
vitamin B12. Serum folate had a positive
correlation with serum ferritin (p=0.02) and
vitamin B12 (p=0.005).
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Four (36.4%) out of 11 children with leukopenia
had serum folate below 5ng/dl. In addition, there
was no difference between the mean white blood
cell count in children with normal serum folate
and those with low serum folate (p=0.8). Vitamin
B12 level in children with absolute lymphocyte
count less than 1500/puL. was significantly less
than that of children with equal or more than
1500/uL (p=0.02).

Twelve (10.8%) children had thrombocytosis.
The means of hemoglobin level and serum
ferritin are significantly lower in children with
thrombocytosis than those with normal platelets
(p<0.01). The mean lymphocyte count in children
with thrombocytosis was significantly higher than
those  with  normal platelets (p<0.01).
Prothrombin time and partial prothrombin time
were normal in all studied children.

Discussion

Celiac disease is a multisystem disorder that has
gastrointestinal and extra intestinal manifestation.
Hematologic  abnormalities that may be
associated with celiac disease include leukopenia,
anemia, thrombocytosis or thrombocytopenia.

Leukopenia has been reported in some children
with celiac disease.™ The possible etiology
implicated for this finding in cases of celiac
disease is deficiencies of both folate and
copper.*9 In this study, 36.4% of children with
leukopenia had low serum folate, but there is no
difference in the means of white blood cell count
in patients with normal or those with low serum
folate. In addition we found lower levels of
vitamin B12 in association with lymphopenia.
Serum copper was not performed for our patients
at time of diagnosis to determine the combined
effect of copper and folate on total white blood
cells. Interestingly all children had normal total
white blood cell count on follow up after
initiation of gluten free diet.

In patients with untreated celiac disease,
peripheral reduction of both total and T-
lymphocytes was confirmed.*” In addition, an
increased susceptibility of peripheral blood
lymphocytes from untreated celiac disease
patients to undergo Fas-mediated apoptosis.*®
This will act as protective mechanism to limit the
expansion of unwanted T-cells and responsible
for both lymphopenia and immunogenic exposure
of phospholipids with subsequent production of
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auto antibodies. In this study, thirteen children
(11.7%) had lymphopenia.

Data regarding peripheral blood eosinophilia in
children with celiac disease is limited. A recent
study showed that peripheral blood eosinophilia
was linked with several genes including celiac
disease locus that contains SH2B3 (also known as
LNK).®® We had eight children with absolute
eosinophils above 500, two of them had type I
diabetes mellitus, two had first degree relative
with celiac disease, and one had first degree
relative with celiac disease and type I diabetes
mellitus. Other causes of eosinophilia were
excluded. These findings may be explained by
celiac disease locus genes abnormalities on DR3-
DQ2 which is shared by celiac disease and type I
diabetes mellitus. Homozygosity for DR3-DQ2 in
a population with type I diabetes carries a 33%
risk for the presence of tissue transglutaminase
auto antibodies.®”

Anemia may be encountered frequently in
patients with celiac disease and it may be the only
presenting feature or abnormality
identified.®*#*?® The prevalence of anemia in
newly diagnosed children with celiac disease
varies and has been reported in 12% to 69%. %
In our study the prevalence was 30.6%.

Iron deficiency anemia is a common finding in
children with celiac disease which may reach up
to 47% of cases with subclinical celiac disease.®?
Iron deficiency anemia is characterized by
microcytic, hypochromic anemia, low serum iron
levels, elevated total iron-binding capacity, and
low ferritin levels.?” In our study, we depended
on blood film interpretation by expert
hematopathologist and on serum ferritin level to
diagnose patients with iron deficiency anemia.
The prevalence of iron deficiency anemia in this
study was 25.2%. Iron deficiency anemia in
patients with celiac disease may result from
defect in absorption of iron and occult blood loss
in the gastrointestinal tract depending on the
degree of villous atrophy.?®%?

Folic acid deficiency is another common finding
in patients with newly diagnosed celiac disease
and in those with celiac disease detected by
screening.®®® Serum folate level is dependent
mainly on folate intake and is frequently
increased in patients with vitamin B12
deficiency.®*® 1In this study, thirty (27%)
children had low serum folate. A correlation



between serum folate and vitamin B12 levels was
also seen in this cohort of patients (p< 0.01). Our
data showed that 8.1% of children had vitamin
B12 deficiency. Previous studies suggested that
8% to 41% of previously untreated subjects with
celiac disease were deficient in vitamin B12.G%%7
Vitamin B12 deficiency in celiac disease may be
due to decreased gastric acid, bacterial
overgrowth, autoimmune gastritis, decreased
efficiency of mixing with transfer factors in the
intestine, or perhaps subtle dysfunction of the
distal small intestine.%39

Thrombocytosis was reported in up to 60% of
patients with celiac disease.®**) It is more
common than thrombocytopenia.®3***"  About
10.8% of our patients had thrombocytosis. In
addition there was a positive correlation between
lymphocyte count and platelet count which might
need further studies. Thrombocytosis may be
secondary to inflammatory mediators, iron-
deficiency anemia or functional hyposplenia.“®
This finding may resolve after institution of a
gluten free diet.%*%

Conclusion

Anemia, due to iron deficiency, folate
deficiency, vitamin B12 deficiency or combined
remains the most common hematological finding
in children with celiac disease. Other
hematological findings including leukopenia,
neutropenia, lymphopenia, eosinophilia and
thrombocytosis were found. Celiac disease
should be considered in the differential diagnosis
of any unexplained hematological finding in
children.
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