Paediatrica Indonesiana

NUMBER 2

Original Article

VOLUME 55 March ¢ 2015
Ferric sodium edetate therapy in children
with iron deficiency anemia
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Abstract

Background Iron deficiency anemia (IDA) is frequently
found in school-aged children. The main treatments for IDA
are overcoming the causal factors and iron supplementation.
Noncompliance in taking iron tablets and the possibility of iron
absorbtion or transport difficulties, can reduce efficacy of daily oral
iron supplementation. Because excess iron storage in the intestinal
cells can lead to mucosal blockage, twice weekly oral iron therapy
may be considered instead of daily dosage.

Objective To compare the effects of daily vs. twice weekly ferric
sodium edetate (NaFeEDTA) on hemoglobin (Hb), hematocrit
(Ht), mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), and mean corpuscular hemoglobin
concentration (MCHC) levels on children with IDA.

Methods We conducted an open-label, randomized, prospective
study in 36 children with IDA aged 5-11 years. Subjects were
divided into two groups. For a one-month period, group I received
daily iron therapy (NaFeEDTA) and group II received twice
weekly iron therapy. Examinations of Hb, Ht, MCV, MCH, MCHC
were performed before and after iron therapy.

Results There were no significant differences in Hb, Ht, MCV,
MCH or MCHC levels after therapy between the daily and twice
weekly NaFeEDTA groups (P > 0.05).

Conclusion Twice weekly NaFeEDTA therapy is as effective as
daily NaFeEDTA administration in children with IDA. [Paediatr
Indones. 2015;55:91-4.].
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ron deficiency anemia (IDA) is a common

nutritional disorder and is one of the main causes

of nutritional anemia in the world. The highest

IDA incidence is in children and infants, with
40-50% of children worldwide suffering from IDA.12
In Indonesia, the prevalence of IDA in infants was
reported to be 61.3% in those aged 0-6 months, 64.8%
in those aged 6-12 months, and 48.1% in toddlers.?
In the United States, about 6% of children aged one
to two years are known to be iron deficient and 3%
suffer from anemia. In boys, about 50% of their iron
storage is reduced during puberty.+>

The main form of therapy for IDA is oral iron
administration.®? The World Health Organization
(WHO) has recommended a wide-ranging program of
daily iron supplementation to reduce the prevalence
of IDA in high risk areas. The inability to digest iron
tablets due to side effects in the intestinal tract is the
main problem with this strategy, along with compliance
issues in taking iron tablets for a prolonged time.3-1°
Weekly iron supplementation as a substitute to daily
iron supplementation has been widely discussed in
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developing countries, as it has been theorized that
iron absorption and transportation may decrease with
daily iron supplementation. These effects may be due
to excess iron in intestinal cells which causes mucosal
blockage.!1-13

The aim of this study was to compare the effects
of daily to twice-weekly oral iron supplementation on
hemoglobin, hematocrit, MCV, MCH and MCHC

levels.

Methods

We conducted an open-label, randomized, prospective
study on children from the Darul Istiqgamah, Princess
Assalam, Ar Rahma, An Nur, Al Ikhwan, Siti Kadijah
and Darul Saadah Orphanages in Manado City
from February to May 2013. Subjects were children
aged 5-11 years with IDA. The inclusion criteria
were children with IDA diagnosed according to the
WHO criteria,* who had parent/guardian approval,
and who resided in the dormitory during the study
period. The exclusion criteria were malnutrition,
obesity, gastrointestinal bleeding, severe anemia with
hemoglobin <5 g/dL, or had co-morbidities such as
tuberculosis, chronic kidney diseases, malignancy, or
infection/acute illness requiring specific treatment.
The head of the orphanages agreed to the
study following an explanation of the study protocol.
All children with symptoms of suspected IDA such
pallor, bleeding, and organomegaly, but without fever,
underwent fecal examinations for worms and occult
blood test (benzidine test). Children who had worm
infections were treated and included in the study

Table 1. Characteristics of subjects

sample. All children with positive occult blood tests
were excluded. Subjects’ venous blood specimens
(5 mL) were used for the examinations of Hb, Ht,
MCV, MCH, MCHC and ferritin levels. There were
40 children with IDA, randomised into two groups.
Group I received daily iron supplementation and group
II received twice weekly iron supplementation. The
iron preparation used was NaFeEDTA (Ferriz®) 115.4
mg (15 mg elemental iron), administered orally at a
dose of 3-3.75 mg/body weight per day. After a month
of therapy, blood specimens were drawn again for Hb,
Ht, MCV, MCH and MCHC levels examinations.
Side effects that occurred during therapy were noted
in detail. Iron administration was discontinued in
subjects who had severe gastrointestinal side effects,
such as vomiting or diarrhea.

Descriptive data analysis was used for the
subjects’ characteristics. Differences before and after
iron supplementation were examined using paired
T-test, for normally distributed data. For non-normally
distributed data, Wilcoxon signed rank test was used.
In addition, independent T-test was used for normally
distributed data from both groups, but Mann Whitney
U test was used for non-normal data distribution.

Results

Forty children with IDA were initially included in the
study, but only 36 children remained until the end of
the study period. Characteristics of subjects are shown
in Table 1. The comparisons of hematological profiles
between the groups who received either daily or twice

weekly NaFeEDTA therapy are shown in Table 2.

Characteristics Daily NaFeEDTA Twice weekly NaFeEDTA
(n=18) (n=18)

Gender

Male, n 9

Female, n 9

Age

5-<7years, n 4 4

7—11years,n 14 14

Mean age (SD), years 8.28 (1.77) 8.28 (1.77)

Mean body weight (SD), kg, 20.17 (5.30) 21.63 (6.52)

Nutritional status

Good nutrition, n 11 9

Under nutrition, n 7 9
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Table 2. Differences of Hb, Ht, MCV, MCH and MCHC levels before and after therapy

Therapy type

Variables Daily Twice weekly P value
Median Hb, gr/dL 1.55 1.65 0.4802
Mean Ht (SD), % 3.67 (1.49) 3.47 (0.82) 0.315°
Mean MCV (SD), fl 7.24 (3.79) 6.55 (2.29) 0.253°
Mean MCH (SD), pg 3.36 (1.11) 3.08 (0.66) 0.190°
Mean MCHC (SD), % 1.25 (1.11) 1.03 (0.73) 0.244b

a: Mann-Whitney U test; b: Paired Ttest

Discussion

This study was conducted on children aged 5-11 years
with anemia from several orphanages in Manado. The
subjects of the study were school-aged children aged
five to eleven years who lived in the orphanage and
had a high risk of iron deficiency anemia, originated
from a low socioeconomic background. In Indonesia,
the prevalence of IDA is remains high, especially in
pregnant woman, toddlers, school-aged children, and
low income workers. According to Soemantri,’ based
on a few surveys in Indonesia, the prevalence of IDA
in children aged 5-14 years who were under nourished
and from low socioeconomic background was about
47-64%.

The oral administration of iron in the form of
NaFeEDTA at a dose of 3-3.75 mg/body weight/
day was found to be adequate for IDA therapy.®:!4
Increases in hemoglobin level can be accomplished
after one month of therapy, but it is advised to
continue the supplementation up to five months in
order to fulfill iron storage requirements. Another
study advised continuing iron therapy for two months
after the anemia is resolved.*

We found that NaFeEDTA significantly increased
Hb, Ht, MCV, MCH and MCHC, after one month of
daily or twice weekly therapy (Table 2). Similarly, Afzal
et al. studied the efficacy, tolerability and compliance for
iron edetate, iron polymerase complex and intramuscular
iron sorbitol in 146 children. They found that oral
iron edentate increased Hb level faster than the other
2 therapies, after four weeks of treatment.!> A meta-
analysis in China also reported that NaFeEDTA therapy
could increase Hb levels after four weeks of therapy.!6

We found no significant differences in the

increases of Hb, Ht, MCV, MCH, or MCHC levels

between the two groups, daily vs. twice weekly
NaFeEDTA therapy (P>0.05). Similarly, a study in
Turkish found no significant differences in daily vs.
twice weekly supplementation in children aged five
months to six years with IDA.17 In addition, another
study in Karachi concluded that within two months
of either daily or twice weekly supplementation there
was a similar increase in hemoglobin level in children
aged 5-10 years with IDA.10

Various studies on iron supplementation
in children with IDA found twice-weekly iron
supplementation to be as effective as daily iron
supplementation therapy. These studies were based on
observations of iron absorption and transport, which
decreased during daily iron administration because
of excess iron in intestinal cells resulting in mucosal
blockage.!0-12 Another theory was that greater iron
absorption occurs when administered at the time of
new intestinal mucosa formation, which occurs every
three to five days. As such, this may explain why twice-
weekly iron supplementation may be as effective as
daily supplementation.16:18

No adverse reactions to iron supplementation
were observed in either group. A study reported
NaFeEDTA was safe.?

In conclusion, both daily and twice weekly iron
supplementation for a one-month period significantly
increase hemoglobin, hematocrit, MCV, MCH and
MCHC levels. Twice-weekly iron supplementation
is as effective as daily iron supplementation for the
treatment of IDA.
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