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Efficacy of two regimens of Iron Supplementation in Thai Infants Without Anemia;
A Randomized Controlled Trial
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ABSTRACT
Background: Iron deficiency anemia screening and iron supplementation in infants aged 6-12
months are the recommendations in the child health supervision guideline. The authors aimed
to compare the effectiveness between daily and weekly iron supplementation to improve the
iron status in the infants.
Methods: A single-blind randomized controlled trial was conducted in infants aged 6 months
visiting the well child clinic between May 2019 and November 2020 at Burapha University Hospital,
Chonburi, Thailand. The intervention consisted of either daily or weekly iron supplementation
combined with iron-rich complementary food promotion for six months. The outcomes were the
differences between iron status and hematological variables before and after being iron
supplemented.
Results: Sixty-nine six-month-old healthy infants were randomized to receive either 10 mg Fe/day
(daily group) or 30 mg Fe/week (weekly group). Forty-five infants (daily group; n = 24 and weekly
group; n = 21) completed the intervention. After six-month period of iron supplementation, the
mean difference of serum ferritin in the daily and the weekly group were 8.78+37.21 and -13.05
+17.53 ng/mL, respectively (95%Cl: 4.54, 39.12; P=0.015). The mean difference of hemoglobin in
the daily and the weekly group were 0.58+0.82 and 0.08+0.59 g/dL, respectively (95%Cl: 0.06,
0.93; P=0.026). Daily supplementation could prevent iron deficiency more than weekly
supplementation significantly (P=0.029), particularly in the exclusive breastfeeding subgroup
(P=0.032).
Conclusions: Daily iron supplementation is more effective compared to weekly iron
supplementation in increasing iron status and hemoglobin in infants, especially in the exclusively
breast-feds.

Keywords: anemia; ferritin; infants; iron deficiency; iron supplementation
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Primary outcome Serum ferritin

1.5 QeuAnd

- Iron repletion @ E:Jjﬂ’wﬁﬁm Serum ferritin > 12 ng/mL waz Hb > 11 g/dL

- Iron deficiency without anemia f® E:\llﬂwﬁﬁm Serum ferritin < 12 ng/mL Wag Hb > 11 ¢/dL

- Iron deficiency anemia A® E:\Tﬂwﬂlﬁﬂ"l Serum ferritin < 12 ng/mL Wag Hb < 11 ¢/dL
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Demographic features Daily (n = 24) Weekly (n = 21) P value
mean + SD mean = SD
Gender, n (%) 0.841
Male 13 (54.2%) 12 (57.1%)
Female 11 (45.8%) 9 (42.9%)
Birth weight, g 3,107 + 440 3,105 £ 319 0.987
Gestational age, wk 38.75£1.15 38.43 +£1.12 0.350
EBF, n (%) 15 (62.5%) 8 (38.1%) 0.102
Average iron intake, mg/day
Infant formula 5.54 + 3.85 5.04 £4.44 0.684
Complementary food 2.77+1.39 2.61+1.18 0.672
Weight, kg
Age 6 months 7.89 +1.06 7.71+0.81 0.530
Age 12 months 9.80+1.54 9.50+1.33 0.498
Length, cm
Age 6 months 69.42 £ 2.90 69.17 £ 3.26 0.787
Age 12 months 75.50 £ 3.05 74.93 + 2.58 0.505

EBF exclusively breast-fed infants

A15199 2 Wisuieudayalainiveuazseausigmanasaussninanguanilasuenunasusinmaniu
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Hematological Daily (n = 24) Weekly (n = 21) P value 95% ClI
variables mean + SD mean + SD
Age 6 months
Hb, g/dL 11.47 £ 0.68 11.63+0.48 0.367 -0.52,0.19
Hct, % 34.79 £1.93 34.90 £1.37 0.825 -1.14,0.91
MCV, fL 71.62 +7.85 75.80 +4.83 0.040 -8.17,-0.19
Ferritin, ng/mL 32.95 + 26.68 42,13 £27.92 0.266 -25.61,7.25
Age 12 months
Hb, g/dL 12.05+0.91 11.71+0.76 0.195 -0.18,0.84
Hct, % 36.29 + 2.39 35.42+2.04 0.202 -0.48,2.21
MCV, fL 74.84 +8.03 77.41+4.98 0.212 -6.66 , 1.52
Ferritin, ng/mL 41.74 £ 28.47 29.08 + 22.39 0.108 -2.91,28.21
Differences
Hb, g/dL +0.58 £0.82 +0.08 £ 0.59 0.026 0.06,0.93
Hct, % +1.50 £ 2.00 +0.52+£1.99 0.109 -0.23,2.18
MCV, fL +3.22+3.74 +1.61+£1.29 0.058 -0.06 , 3.27
Ferritin, ng/mL +8.78 £37.21 -13.05+17.53 0.015 4.54 ,39.12

CI confidence interval, Hb hemoglobin, Hct hematocrit, MCV mean corpuscular volume
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Total, n (%) EBF, n (%) Non-EBF, n (%)
ID status Daily Weekly Daily Weekly Daily Weekly
(n=24) (n=21) (n =15) (n=8) (n=9) (n=13)
ID
Age 6 months 7 (29.2%) 2 (9.5%) 7 (46.7%) 2 (25%) 0 0
Age 12 months 3(12.5%) 7(33.3%) 2(13.3%) 5(62.5%) 1(11.1%) 2 (15.4%)
Status change* [-2, +6] [-5, +0] [-1, +6] [-3,+0] [-1,+0] [-2,+0]
[-n, +n]
P value® 0.029 0.032 1.000

EBF exclusively breast-fed, ID iron deficiency
* Frequency of ID status change was reported as follows: -n the non-ID have changed to ID, +n the ID have changed

to non-ID
# Chi-square test: P value of ID status changes between daily and weekly group

A15099 4 uansdayanadiufissninnislienunasusinman
Side effect Daily (n = 30) Weekly (n = 29) P value
Total, n (%) 7 (23.3%) 9 (3.0%) 0.506
spit/ vomit 5 (16.7%) 8 (27.6%)
constipation 2 (6.7%) 1 (3.4%)
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Articles Country  Age Iron Duration of Intervention (Intermittent group) Control (Daily group) Outcome (Intervention vs control)
(mon) formulation iron supp n Baseline Admin Total dose n Baseline Admin Total dose Incidence of Mean Hb diff Mean ferritin -~ Mean MCV diff
Hb + SD (mg/week) Hb £ SD (mg/week) ID/IDA/anemia (g/dL) diff (ng/mL) (fL)
(g/dL) (g/dL) (%)
Thisstudy  Thailand 6 iron 6 mon 21  11.6+0.48 30 mg/wk 30 24 115+0.68 10 mg/d 70 ID/IDA +0.08 vs +0.58 -13.05vs+8.78  +1.6 vs+3.2
polymaltose 33vs 125 (P=0.026) (P=0.015) (P=0.058)
(P=0.029)
Khademloo Iran 6-24 ferrous 12 wk 50 11.9+0.68 30 drops/wk N/A 50 11.7+0.53 15 drops/d N/A N/A +0.35 vs +0.59 +2.8 vs +0.1 N/A
M et al. 2009 sulfate (P=0.14) (P=0.2)
(25)
Engstrom Brazil 6 ferrous 24 wk 150 N/A 25 mg/wk 25 147 N/A 12.5 mg/d 87.5 anemia +0.29 vs +0.58 N/A N/A
EM etal. sulfate 60.5 vs 50.7 (P=0.103)
2008 @9 (P=0.124)
Ermis B etal. Turkey 5 ferrous 4 mon 27 11.0+0.33 14.2 mg/EOD 49.7 28 11.0+0.36 7.1 mg/d 49.7 ID +0.6 vs +0.6 +15.8 vs +9.2 +2.1vs+2.0
2002 @9 sulfate (2mg/kg/EOD)  (Avg wt (Img/kg/d)  (Avg wt OvsO (P=0.92) (P=0.038) (P=1)
7.1kg) 7.1kg)
Yurdakok K Turkey 4 ferrous 3 mon 22 114407 7mg/kgiwk  7mg/kg/wk 23  11.1+04 1 mg/kg/d 7 mg/kg/wk ID/IDA +0.2 vs +0.3 +17.6 vs +14.2 -09vs-1.1
et al. 2004 @ (EBF)  sulfate 13.6 vs 26.0 (NS) (NS) (NS)
(NS)
Schultink W Indonesia 24-60  ferrous 2 mon 32 104411 30 mgx 2 d/wk 60 33 10.8+1.1 30 mg/d 210 N/A +0.7 vs +1.3 +18.0 vs +25.8 N/A
et al. 1995 @9 sulfate (NS) (NS)

admin administration, diff difference, EBF exclusively breast-fed, EOD every other day, Hb hemoglobin, ID iron deficiency, IDA iron deficiency anemia, MCV mean corpuscular volume, supp supplementation, NS non-

significant, N/A not applicable
* Some of the studies had more than 2 arms but this table was simplified to compare with this study.



Enrollment Assessed for eligibility (n=149)

| Excluded (n=80)
Screened for anemia > anemia (n=42)

| declined to participate (n=38)

Randomized (n=69)

A\ 4

Allocation
\ 4

Allocated to daily supplementation group (n=35) Allocated to weekly supplementation group (n=34)

l Follow-Up l
Lost to follow-up: unwillingness to continue

Lost to follow-up: unwillingness to
continue participating in the study during participating in the study during the COVID-
the COVID-19 pandemic/ personal reasons/ 19 pandemic/ personal reasons/ not
not contactable (n=5) contactable (n=7)
Discontinued intervention: cannot tolerate Discontinued intervention: cannot tolerate the
the constipation side effect (n=1) constipation side effect (n=1)
Analyzed (n=24) Analyzed (n=21)

Excluded from analysis (non-adherence) Excluded from analysis (non-adherence)
(n=5) (n=5)
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fom”’, Efficacy of two regimens of Iron Supplementation i
%:’:::;::i;« in Thai Infants Without Anemia; A RCT N
Baseline characteristics Date 25
Birth date DD/MM/YYYY 25
Sex O Male O Female
Birth history GA wk  Birth weight g
Perinatal complication Ono O YES (SPECITY) v
Nutrition O Exclusive breast feeding 6 mo
O Breast feeding ....... mo + infant formula ....... MO Other ..o
BF:IF : onz/day %
Complementary food O no O yes since age mo
O Meat tbsp/meal meals/day days/week
O Liver tbsp/meal meals/day days/week
O Yolk tbsp/meal meals/day days/week
O Fruits: banana/papaya tbsp/meal meals/day days/week
O Vegetables: green leafy/carrot/pumpkin tbsp/meal meals/day days/wk

Hospital admission before 6 mo O no O yes (specify)

Maternal information

Fe supplement during pregnancy

months

Pregnancy complicationo GDM O Preeclampsia/HT O IUGR O Anemia

O Others (specify)

6 month visit

Weight

g Height

Lab Hb

g/dl Hct

% MCV

Ferritin

ng/L

Nutrition advice O no O yes

cm

Anemia O no O yes

Inflammation within 7 days O no O yes

Iron supplement O Received




Efficacy of two regimens of Iron Supplementation

in Thai Infants Without Anemia; A RCT

Number

Wi 2/4

9 month visit

Weight

Side effect O no O yes O vomiting O diarthea O constipation O Infection

Food record

g Height

cm

7 month

BF:IF onz/day %

O Meat tbsp/meal meals/day days/week

O Liver tbsp/meal meals/day days/week

O Yolk tbsp/meal meals/day days/week

O Fruits: banana/papaya tbsp/meal meals/day days/week
O Vegetables: green leafy/carrot/pumpkin tbsp/meal meals/day

8 month

BF:IF onz %

O Meat tbsp/meal meals/day days/week

O Liver tbsp/meal meals/day days/week

O Yolk tbsp/meal meals/day days/week

O Fruits: banana/papaya tbsp/meal meals/day days/week
O Vegetables: green leafy/carrot/pumpkin tbsp/meal meals/day

9 month

BF:IF onz %

O Meat tbsp/meal meals/day days/week

O Liver tbsp/meal meals/day days/week

O Yolk tbsp/meal meals/day days/week

O Fruits: banana/papaya tbsp/meal meals/day days/week
O Vegetables: green leafy/carrot/pumpkin tbsp/meal meals/day

..................................................................................................................................................................

days/wk

days/wk

days/wk
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Efficacy of two regimens of Iron Supplementation
in Thai Infants Without Anemia; A RCT

Number

W 3/4

12 month visit

Weight g Height cm
Lab Hb g/dl Hct % MCV Anemia O no O yes
Ferritin ng/L  Inflammation O no O yes

Side effect O no O yes O vomiting O diarthea O constipation O Infection .............

Food record

10 month

BF:IF onz %

O Meat tbsp/meal meals/day days/week

O Liver tbsp/meal meals/day days/week

O Yolk tbsp/meal meals/day days/week

O Fruits: banana/papaya tbsp/meal meals/day days/week

O Vegetables: green leafy/carrot/pumpkin tbhsp/meal meals/day days/wk
11 month

BF:IF onz %

O Meat tbsp/meal meals/day days/week

O Liver tbsp/meal meals/day days/week

O Yolk tbsp/meal meals/day days/week

O Fruits: banana/papaya tbsp/meal meals/day days/week

O Vegetables: green leafy/carrot/pumpkin tbsp/meal meals/day days/wk
12 month

BF:IF onz %

O Meat tbsp/meal meals/day days/week

O Liver tbsp/meal meals/day days/week

O Yolk tbsp/meal meals/day days/week

O Fruits: banana/papaya tbsp/meal meals/day days/week

O Vegetables: green leafy/carrot/pumpkin tbsp/meal meals/day days/wk




Efficacy of two regimens of Iron Supplementation | Number

in Thai Infants Without Anemia; A RCT wuN 4/4

..................................................................................................................................................................
..................................................................................................................................................................

Randomized to group O Fe 10 mg daily O Fe 30 mg weekly
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