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Introduction

~200 ABSTRACT Cosr

Anemia is one of the common health problems of childhood with significant
consequences including growth retardation and increased propensity to in-
fections. Iron deficiency is the most common cause of anemia and still a pub-
lic health problem. However, iron deficiency is not the only cause and the
deficiencies of other nutrients may also be underlying. Additionally, the de-
ficiencies of these nutrients and trace elements may exist in the absence of
anemia. On the other hand, the correction of these deficiencies is easy and
the treatment has invaluable impact on the general health condition of these
children. Herein, we analyzed the frequencies of iron deficiency, iron defi-
ciency anemia, vitamin B12 deficiency, combined deficiencies of iron and vi-
tamin B12 among pediatric and adolescent age group of patients (n=600) who
presented to pediatrics out-patient clinic in Antakya State Hospital, where
there is no adequate data in the reported literature related to the frequencies
of the abovementioned conditions. Patients with hemoglobinopathies were
excluded. The rate of anemia was found 16.6% among the pediatric patients
presented to out-patient clinic for non-chronic diseases. Iron deficiency was
the most common underlying etiology in 68 (73.9%) of the anemic cases. Iron
deficiency was detected in 246 (44.4%) patients. Of the 518 patients who were
evaluated for vitamin B12, 76 (14.7%) were found to be deficient. Our study
was enrolled in 2011 and prior to full-establishment of family physician sys-
tem and our results may be repeated in order to see the current status after
family physician screenings and follow-ups were available.
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Iron deficiency (ID) is the most common nutrition-
al deficiency and is still a problem of both developed
and developing countries [1,2]. The United States
surveys indicated existence of ID without anemia
in 7% of toddlers aged 1 to 2 years, 9% of adoles-
cent girls, and 16% of women of childbearing age
[2]. During childhood ID has two peaks of preva-
lence due to rapid growth: first peak occurs at late
infancy with additional risks of inadequate iron in-
take and and second peak occurs at adolescent pe-
riod especially in girls with initiation of menstrual
bleeding [3]. Although anemia is the most common
consequence of ID, without development of anemia
neurocognitive impairment, immune suppression,
and inadequate weight gain may occur as compli-
cations of ID [2]. Vitamin B12 deficiency is another

nutritional cause of anemia that is characterized
by macrocytic anemia. Co-existing iron deficiency
anemia (IDA) may mask the macrocytosis of vita-
min B12 deficiency [4] .

In Turkey, there are a number of studies from
different regions of country about prevalence of IDA
during childhood [5-9], but there is insufficient data
about prevalence of ID without anemia [10-12]. In
our study, we aimed to investigate the prevalence of
ID, IDA, vitamin B12 deficiency and co-existence of
vitamin B12 deficiency and ID, among pediatric and
adolescent age groups in Antakya, which is a city in
the southern part of Turkey with mostly agriculture
based economy.
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Material and Methods

Study was performed among 600 consecutive pa-
tients, prospectively who came to Pediatrics Out-
patient Clinic of Antakya State Hospital between
February 2011 and August 2011 and who were old-
er than six months of age at admission. The patients
who came to clinic for any reason other than homo-
zygous state for a hemoglobinopathy or a chronic
disease (such as autoimmune disorders, chronic re-
nal failure, cardiac disease, malignancy or a chronic
infection like tuberculosis) were included. The pa-
tients who have no chronic infection, but have pre-
sented to clinic with an acute infection such as up-
per respiratory tract infection, acute gastroenteritis
or urinary tract infection were also included. Of the
study group, 291 were males and male to female ra-
tio was 0.94. All patients were evaluated with com-
plete blood count, serum iron (SI) and serum ferri-
tin (SF). Serum iron was measured with calorimet-
ric method. Serum ferritin analyses were done with
enzyme-linked immunoassays. Patients were con-
sidered as anemic if hemoglobin (Hb) level is less
than two standard deviation for their age and gen-
der [2]. Of the study group 560 were further tested
for vitamin B12 and folic acid deficiency. Serum vi-
tamin B12 level below 200 pg/ml was defined as vi-
tamin B12 deficiency, whereas serum ferritin below
10 ng/ml was taken as a cut-off value iron deficien-
cy state.

Iron deficiency anemia is the overt stage of ID
with accompanying anemia to ID, whereas stage 1
ID is defined as iron deficiency without anemia [2].
Antakya is an endemic region for sickle cell ane-
mia and thalassemia, so hemoglobin electrophoresis
with high pressure liquid chromatography (HPLC)
was achieved in 433 of the patients in order to de-
fine the heterozygous states for  thalassemia and
Hb variants including Hb S, C, D and E. Of these pa-
tients, those who have HPLC and were found to be
heterozygous for a hemoglobinopathy were exclud-
ed from the analyses for iron status. Local Ethical
Committee approval was obtained.

Results

Mean age of cases were 84.5 +51.3 months (6-106).
Of the patients whose HPLC results were available
27 (6.2%) were found to have -thalassemia trait, on
the other hand 15 (3.5%) were found to have sick-
le cell trait. The rates of Hb C, Hb D and Hb E trait
among this study group was found as 0.46%, 0.23%
and 0.23%, respectively. These 46 patients were

excluded from analyses and anemia and etiology
evaluations were made among the remaining 554
patients. Hematological evaluations and iron status
revealed: Hb: 11.9 +1.2 g/dl (5.4-15), hematocrit: 36.5
+3.2% (24-43), MCV: 75 +74 fl (31.5-92.9), SI: 49.3
+36.4 pg/dl (2-292), SF: 43.7 +49.5 ng/dl (1.09-464).
Anemia was detected in 92 (16.6%) of the patients ac-
cording to their age and gender normals. Mean Hb
level of anemic patients were 10 £0.95 g/dl (5.4-10.9).
Iron deficiency was the underlying etiology in 68
(73.9%) of the anemic cases. Iron deficiency was de-
tected in 246 (44.4%) patients and 72.3% of patients
with iron deficiency were found to have normal Hb
levels for their age and gender.

Of the 518 patients who were evaluated with vi-
tamin B12 analysis 76 (14.7%) were found to have vi-
tamin B12 deficiency. Nineteen (25%) of the patients
who had vitamin B12 deficiency were found to be
anemic, whereas 45 (59.2%) had ID and 17 (22.3%)
had IDA. In all study group of the 89 anemic patients
whose vitamin B12 levels were available, 19 (21.3%)
were found to have vitamin B 12 deficiency. None of
the patients were found to have folic acid deficiency.

When patients were grouped according to their
age, anemia prevalence was 47.6% in age group be-
tween 6 months and 2 years-old, 20.3% between 2
and 5 years-old, 9.3% between 6 and 10 years-old,
and 4.5% in patients who were older than 10 years
of age. Iron deficiency rates were 70.9%, 52.6%,
34%, and 34.6% among each age group, respective-
ly (Table 1).

Discussion

Insufficient dietary intake of iron is the most com-
mon reason of ID and IDA among pediatric age
group [2] and ID is more prevalent among countries
with less advanced economies [13]. Besides, 1/4 of
world children suffer from IDA [14] .

Iron deficiency anemia is the overt stage of ID,
which corresponds to decrease in hemoglobin levels
2SD below the age and gender appropriates, in ad-
dition to low transferrin saturation and low SF lev-
els [2]. A very important social and economical con-
sequence of ID is the neurocognitive impairment of
children and adults with chronic, severe ID during
infancy period, which may even persist after iron
treatment [15-18] .

In Turkey, ID prevalence has been reported in
a few studies with variable values based on area
where it was performed. Urk et al. have carried on
their investigation on 848 healthy children with ages
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Table 1. Anemia, iron deficiency, and iron deficiency without anemia prevalences according to age groups

. - . Iron deficiency Iron deficiency
. Anemia Iron deficiency anemia . : . . .
Age groups Group size n (%) n (%) without anemia (with or without anemia)

’ ’ n (%) n (%)
6 mounts—2 years 86 41 (47.6) 31(36) 30 (34.8) 61(70.9)
2-5years 133 27(20.3) 20 (15) 50 (37.6) 70 (52.6)
6-10 years 182 17(9.3) 12(6.5) 50(27.4) 62 (34)
>10 years 153 7(4.5) 5(3.2) 48(31.3) 53 (34.6)

of between 7-12 years from Manisa and showed ID
and IDA prevalences 24.7% and 1.4%, respective-
ly [11]. Ber¢em et. al. [12], have found ID in 30.7%
and IDA 5.5% of 328 adolescents from Sivas and
they pointed out that both ID and IDA were signifi-
cantly more frequent among girls. In another study
from Adana, Kocgak et. al. [10] have notified ID prev-
alence according to age ranges as 48% between 0-2
years, 19.6% in 3-14 years, and 14.7% in children
above 14 years of age. In contrast IDA was detect-
ed in 12.9% of 0-2 years, and in 18.3% of 3-14 years
of patients [10]. Although this study by Kocak et al.
[10] includes data of almost 20 years ago from a re-
gion close to Antakya, unfortunately our results at
infancy is worse with 70.9% rate of ID and 36% rate
of IDA. However, our sample includes patients who
came to out-patient clinic with any type of infection,
whereas the study by Kocgak et al includes a popula-
tion based screening [10]. In our study, the concom-
itant acute infections of the patients who present-
ed to the out-patient clinic may even have normal
SF levels, that may caused some of the patients with
stage 1 ID to be evaluated as normal and the ex-
act rate of ID may even be higher than this rate. On
the other hand, our study reflects the rate among
patients who came to hospital for an acute diasese
and the rates of anemia, ID or IDA of this current
study may not reflect the rates in the all population.
However, the very high rates of both ID and anemia
among children in Antakya, emerges the impor-
tance of size of this problem in Antakya.

Iron deficiency anemia rate in our study is also
greater than previous reports from Turkey. For in-
stance Kara et al. [6] found IDA in 5.8% of 338 ado-
lescents from Kocaeli. In another investigation from
Sanliurfa, Kog et al. [8] showed IDA in 3.1% of 2913
children with ages between 6-16 years. Low value of
IDA rate in this study has been attributed to dietary
habits of this area which includes consumption of
large amounts of meat.

In Turkey, Ministry of Health initiated a pro-
gramme named “Iron-Like Turkey” in 2004 which
involves iron supplementation to infants under 12
months of age [9]. In a cross-sectional study that
was performed by Yalcin et al. [9] to search IDA rate
in different regions of Turkey after initiation of iron
supplementation programme, they found IDA in 59
(3.7%) of 1589 children with ages of 12-23 months.
However our study denotes that ID is still an im-
portant health problem of Turkish infants among
some parts of the country.

Co-existence of vitamin B12 deficiency and ID
is common among elderly patients with pernicious
anemia [19]. However, malnourished children may
also have vitamin B12 deficiency and ID, concom-
itantly especially when their diet is poor for meat
sources [20]. During childhood vitamin B12 defi-
ciency may cause neurodevelopmental delay, impair-
ment in overall growth and development, hypotonia,
feeding difficulties, lethargy, tremors, hyperirritabil-
ity, and coma; in addition to peripheral neuropathies,
and cytopenias [21]. In a previous study vitamin B12
deficiency frequency was reported as 5.9% among
adolescents in Turkey [22]. Co-existence of vita-
min B12 deficiency and IDA has been examined in
a study from Turkey by Isik Balci et al. [23] and they
found the rate of IDA as 3.3%, on the other hand the
concomitant presence of IDA and vitamin B12 defi-
ciency was found in 2.3% of 1120 adolescents living
in Denizli [23]. Of the anemic patients, 21.3% were
found to have vitamin B12 deficiency in our study
and almost half of vitamin B12 deficient children
had concomitant ID and one-fifth had IDA. These
results may indicate that the cause of deficiency in
both of these nutrients may be related to lesser avail-
able sources of meat in the diet of the children. Dried
beans and dark green leafy vegetables are especially
good sources of iron for individuals who have a diet
poor in animal sources. However, although Antakya
is a place with agricultural economy, the soils are
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planted for at least three times a year and this may
cause a decline in the miconutrients of the soil and
in turn those of the beans and vegetables.

Unlike previous reports from Turkey in our study
we tried to investigate both iron and vitamin B12
status of pediatric population. As mentioned before,
deficiency of both of these nutrients can cause clini-
cal impairments without anemia [2,21]. In our study,
only one-forth of the children with vitamin B12 defi-
ciency were found to have anemia, in Antakya.

In our study, we found the rates of B-thalassemia
trait and sickle cell trait as 6.2% and 3.5%, respec-
tively among the pediatric patients who came to
out-patient clinic. The prevalances of p-thalassemia
trait and sickle cell trait have previously reported as
between 2.3-4.6% and 3-47%, respectively in various
studies in Cukurova region, where Antakya is also
included [24] .

Our study group includes patients who came to
out-patient clinic for any reason other than a hemo-
globinopathy disease or a chronic disease and is not
a population-based screening. This may be a limit-
ing factor in the prediction of the exact rate of ID
or IDA. Since most of the patients who came to our
out-patient clinic were those who had acute infec-
tions and IDA has been reported to potentially in-
crease the risk of common childhood infections
[25], this may have caused higher rates of ID or IDA

among our study group. On the other hand, as SF is
an acute phase reactant some of the ID patients in
stage 1, may have been underestimated. Additionally,
a survey for the investigation of the cause of the ane-
mia would be rational to have a more definitive
idea about the cause of the anemias in this region.
Although each physician who got involved in the pa-
tient recruitment in this current study, investigat-
ed for the underlying potential etiologies for anemia
prior to treatment initiation, including nutrition-
al causes and bleeding, this data have not been re-
corded as to be reported within the study, since the
aim was to define the frequencies of these nutrition-
al deficiencies.

Our study was held in 2011 and the family physi-
cian system has been established by the end of 2010.
After that time, the iron supplementations of the in-
fants were held by the responsible family physicians
and this may have caused a decline in the iron and
anemia status of infants in Antakya. The current
status of ID and IDA in Antakya should be repeated
in order to test the current effectivity of our system
in terms of prevention of ID and IDA.

In conclusion, preventive strategies for iron and
vitamin B12 should be built and dietary recommen-
dations should be given to population of this area.
Besides, similar studies should be performed in dif-
ferent areas of Turkey to detect children at risk.
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