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Abstract

Background Iron supplementation in children with iron deficiency
anemia could decrease the incidence of stunting.

Objective To study the effect of iron therapy on growth velocity
in children with iron deficiency anemia.

Methods A randomized clinical trial study was conducted at
Labuhan Batu on November 2006 to May 2007. Iron deficiency
anemia was diagnosed if there were anemia, with mean corpuscular
hemoglobin concentration <31%, red cell distribution width index
>220, and Mentzer index > 13. Elementary school children (6-12
year old) with iron deficiency anemia were randomly assigned
either to iron therapy group (children were given 6 mg iron/kg/
day) or to placebo group for 3 months.

Results Among 300 children recruited, there were 125 children,
who suffered from iron deficiency anemia. After one month of
iron therapy, means of hemoglobin concentration were 12.4 g/dl in
iron group and 11.7 g/dl in placebo group. There was a significant
increase of height in iron group (129.9 (SD 7.58) cm vs. 132.2
(SD 7.23) cm) and in placebo (130.8 (SD 8.78) cm vs. 128.7 (SD
8.79) cm), However, no significant difference was found in the
mean of growth velocity between placebo and iron groups (2.1
(SD 0.01) cm vs. 2.0 (SD 0.9) cm.

Conclusion There is a significant increase in height, but no
significant difference between both groups in growth velocity.
[Paediatr Indones. 2009;49:249-52].
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ssessment of growth in stature is an
essential part of pediatric examination.!
Growth is an important index of physical
nd mental health.? At the Division of
Pediatric Endocrinology, H. Adam Malik Hospital,
Medan, during the year of 2000 to 2004, there were
27 children (29%) with height below 3 percentile.?
Chronic illness is one of the factors that influence
children’s growth.* There are three stages of post-natal
growth which have to be considered: infant, childhood,
and puberty. Growth velocity in childhood stage is 5-7
cm per year until puberty. The alteration of body height
will not stabilize on time but episodically, and because
of that the growth velocity can only be seen on 4-6
months minimally.>® Growth velocity can be evaluated
by calculating the increment of body height between
two different observation periods, and it is counted by
cm/year? with formula: (Ht2 — Htl)/Interval, where
'Htl' is first height measurement (cm)'Ht2' is second
height measurement (cm), and 'Interval 'is time of
measurement (year).

Presented at the Workshop & Symposia: New Trend in Management of
Pediatric Problems, 14-18 January 2008, Yogyakarta, Indonesia.

From the Department of Child Health, Medical School, North Sumatera
University, H. Adam Malik Hospital, Medan, Indonesia.

Reprint request to: Dina Lyfia, MD, Department of Child Health, Medical

School, North Sumatera University, H. Adam Malik Hospital, JI. Bunga Lau
no. 17, Medan, Indonesia. Tel. 62-61-8361721. Fax. 62-61-8361721.

Paediatr Indones, Vol. 49, No. 5, September 2009 * 249



Dina Lyfia et al: Growth velocity in IDA children after iron therapy

Anemia is decrement of red blood cell or
hemoglobin concentration below the second standard
deviation of mean hemoglobin according to age and
sex.’ Iron deficiency anemia is caused by decrement of
iron required for hemoglobin synthesis.® In developing
countries, iron deficiency anemia is commonly
found due to economic problem, decreased intake
of animal protein, and endemic problem of parasite
infestation.”10 Angeles et al!! concluded that iron
supplementation in anemic children could decrease
short stature incidence. Chwang et al,!? from their
study in Indonesia, stated that by giving 10 mg ferrous
sulphate in elementary school children for 12 weeks
resulted in growth increment after intervention.
Sungthong et al'3, who conducted a study in Thailand,
found that by giving iron supplementation for 16
weeks had an effect on increasing height in elementary
school age children. However, Dijkhuizen et al'* found
that iron supplementation in infant for six months
did not give a significant influence on growth. 14 The
aim of our study was to determine the effect of iron
on growth velocity in elementary school age children
who suffered from iron deficiency anemia.

Methods

This was a randomized clinical trial performed for
six months, since November 2006 to May 2007 in
five elementary schools at Bilah Hulu, Labuhan
Batu, North Sumatra. Blood samples at capillary tip
were taken from elementary school children aged
6-12 years. According to WHO criteria (1975),
anemia in children aged 6-14 years was determined
if hemoglobin level (Hb) <12g/dl. Iron deficiency
anemia criteria was determined if anemia was found,
with mean corpuscular hemoglobin concentration
(MCHC) <31%, red cell distribution width index
>220 and Mentzer index >13, as inclusion criteria.
Exclusion criteria were other blood disease, severe
malnutrition, severe chronic infection, neurological
deficit, any suspected syndrome, also severe anemia.

Children were randomly assigned in two groups
of iron treatment and placebo. Iron was given in
capsule containing ferrous sulphate, 6 mg of elemental
iron per kilogram body weight per day (40 mg ferrous
sulphate/capsule was given three times daily with
total dosage of 120 mg/day). Placebos were capsules
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containing saccharum lactis and were given three
times daily. The capsules containing iron and placebo
had the same size and color. These capsules must be
taken every day in front of teacher and parents for
three months.

Body height anthropometry measurement was
performed before and six months after treatment. Body
height was measured with stadiometer (microtoise)
MIC labeled (with sensitivity of 0.1 cm).

Minimum subjects for this study were 60
subjects for each group and data was processed with
SPSS for WINDOW (SPSS Inc, Chicago). The data
for laboratory and anthropometry in each groups
before and after intervention were analyzed with
independent t-test, paired t-test, and Mann-Whitney
test. The test was significant if P<0.05.

Results

Among 300 elementary school children examined,
there were 125 children suffering from iron deficiency
anemia (IDA) who were taken as subjects. These
subjects were divided into two groups. Those two
groups consisted of 63 subjects who were given iron
treatment and 62 subjects who were given placebo.
At the end of study, only 121 subjects, 60 subjects in
the iron group and 61 subjects in the placebo group,
finished the study within six months (Figure 1).

From blood sample and anthropometry mea-
surement before intervention, there was no difference
in characteristic of study subjects. (Table 1).

There was a significant increased of hemoglobin

level between the two groups after one month therapy
(Table 2).

| Children Withdraw blood sample (n=300) |

.

| Children with IDA (n=125) |

v N

Iron (6 mg/kg/d ) group, n=63 Placebo group, n=62
- Anthropometric measurement - Anthropometric measurement

| !

Complete analyzed ( n=60 ) Complete analyzed ( n=61)

- Anthropometric measurement - Anthropometric measurement
After 3 months After 3 months

- Excluded (n=3) - Excluded (n=1)

Figure 1. Consort algorithm
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There was a significant increase in height
between placebo and iron groups after therapy
(Table 3), but no significant mean of height and
growth velocity was found between both groups

(Table 4).

Table 1. Characteristics of study subjects

Characteristic (nlr=06n3) F;L?:Geg)o
Age, mean (SD) months 117.9 (15.71) 119.4 (15.58)
Sex; n (%)

- male 33 (52.4) 30 (48.4)

- female 30 (47.6) 32 (51.6)
Body height, mean (SD) cm 129.6 (7.65) 128.8 (8.73)
Father’s height, mean (SWD) cm 164.8 (6.46) 161.6 (7.28)
Mother’s height. mean (SD)cm  155.8 (6.80) 155.1 (5.67)
Hb, mean (SD) g/dI 10.1 (1.22) 10.2 (1.35)
MCHC, mean (SD) % 29.8 (0.75) 29.8 (0.71)
Mentzer Index, mean (SD) 17.3 (2.88) 16.8 (3.41)
RDW Index, mean (SD) 262.6 (50.17) 251.3 (35.06)

Table 2. Mean hemoglobin (g/dl) level before and one month after
iron therapy

Before After

Groups n (g/dl) (g/d) P
Iron 60 10.1 (1.22) 12.4(1.16)  0.0001*
Placebo 61 10.2 (1.35) 11.7 (0.77)  0.0001*
Value in mean (SD)
*P< 0.05
Table 3. Body height before and after therapy
Body height (cm)
Group n Before therapy  After therapy P
Iron 60 129.9 (7.58) 132.2(7.23) 0.0001*
Placebo 61 128.7 (8.79) 130.8 (8.78)  0.0001*

Value in mean (SD)
*P <0.05

Table 4. Comparison of body height and growth velocity between
the two groups

Parameter Iron Placebo P
(n=60) (n=61)
Body height 129.9 (7.58) 128.7 (8.79) 0.39

before therapy (cm)

Body height 132.2(7.23) 130.8(8.78) 0.32
after therapy (cm)
Growth velocity (cm) 2.1 (0.01) 2.0 (0.9) 0.16

Value in mean (SD)

Discussion

Children growth is influenced by genetic, nutritional,
metabolic, and endocrine factors. The growth velocity
in childhood stage is 5-7 cm per year until puberty.*>
The alteration of body height will not be stable on
time but episodically, therefore, growth velocity will
only be seen in 4-6 months, minimally.>¢

Iron plays an important role in children’s
growth and development, such as brain development,
cognitive function, motoric function, behavior, and
immunity.!> High prevalence of IDA in developing
countries is associated with economic problem
(incidence of malnutrition, poor sanitation, high
morbidity), low intake of animal protein, and endemic
problem of parasite infestation.”!¢ Children with IDA
have low body weight and are shorter than children
who do not suffer from IDA.!2

In treatment of IDA, it is important to give iron
supplementation in order to increase hemoglobin to
normal level and to fulfill iron deposit. This is our
consideration to treat the underlying cause of IDA,
such as improving the nutrition intake or treating the
parasite infestation.!?

This study showed that there was no significant
difference in subjects’ characteristics between iron
and placebo groups. Before iron treatment, we gave
nutritional education to parents, children, and
teacher, such as kind of food containing iron, and
factors influencing iron absorption. One of the topic
given was also about the hygiene sanitation which was
important to prevent and treat IDA.

After one month therapy, there was a signi-
ficant change in hemoglobin level in each group.
Unfortunately, this study did not include iron profile
(serum iron, Total Iron Binding Capacity/TIBC, serum
ferritin, transferrin saturation, and Free Erythrocyte
Porphyrin/FEP) due to the expensive costs.

Growth velocity of less than 4.5 cm per year
which is started at the age of 4 years old and lasts until
the stage of puberty is considered abnormal.? In this
stage, growth velocity until puberty is constantly 5-7
cm per year. Growth hormone is the most important
hormone that influences growth in this stage.2 18 This
study showed that there was a significant increase
in height between placebo and iron groups, but no
significant mean of height and growth velocity found
between both groups before and after treatment.
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There were some limitations in this study. The
incidence of morbidity in the subjects during six
months study period was unknown and we did not
perform nutritional evaluation, also intervention
compliance was given under parents and teacher
supervision. Due to cost and time limitation, iron
intervention was given only within three months.

The study concluded that iron treatment will
increase hemoglobin concentration and there is a
significant increment of height in both placebo and
iron groups, but no significant difference is found
between both groups on growth velocity.
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