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The effect of supplemental iron
elimination on pregnancy outcome
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ABSTRACT
Objective: To assess the effect of eliminating supplemental iron on pregnancy outcome.
Methodology: A clinical trial was conducted at Alzahra hospital from 2007 to 2009. Nine
hundred sixty healthy women at first trimester of pregnancy with Hb>12 gr/dl and BP<140/90
mmHg were randomized into receiving daily one multivitamin+30 mg elemental iron or
multivation + placebo tablet from 13 weeks of pregnancy. Iron parameters were analyzed at
the 1st trimester and before delivery by using ELISA. Monthly Hb and Hct checkup was
performed for placebo group and whom with Hb < 10.5 gr/dl at the end of 2nd trimester or Hb
< 11 at 3rd trimester, excluded from the study. Finally 410 women in iron group and 372 in
placebo group accomplished the study.
Results: The mean weight gain of mothers in iron group was significantly greater than placebo
group. (11.57kg vs. 11.09kg, p=0.018). Iron parameters at delivery time decreased, in two
groups and were meaningful in placebo group. Neonatal complications were not significantly
different between groups. The rate of preterm labor, IUGR, PROM, placental abruption,
gestational diabetes and preeclampsia were not significantly different between groups except
for pregnancy induced hypertension (6.7 % in iron group vs. 3.4 in placebo group , p=0.04).
Conclusions: Considering iron is a possible source of producing free radicals which has ability
of oxidative damage, it is recommended that in iron-replete non anemic women at beginning
of pregnancy especially who are at high risk for hypertension, iron should not be prescribed
until Hb falls below normal level.
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INTRODUCTION

The total demand to iron in a normal pregnancy is
approximately 1000mg. About 300mg is actively
transported to placenta and fetus and 200mg is ex-
creted from the body. The mean corpuscular volume
is increased about 450ml in pregnancy which needs
500mg iron. Actually the whole iron for this purpose
is used during second half of pregnancy so, the de-
mand for iron is greater in 2nd half of pregnancy and
reaches to 6-7mg per day. Since this much of iron is
not available in most of women from the iron stores
so, adequate intake of hexogen iron is needed for
appropriate rising of maternal erythrocytes and
hemoglobin.
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In the absence of supplemental iron, production
of Hb in fetus is not affected because placenta takes
enough iron from mother to fetus until stabilize the
Hb in a normal level even though the mother is in
severe iron deficiency.1 Serum ferritin level is a use-
ful index of iron stores situation.2 Lao’s study on 488
pregnant women with Hb >10 gr/dl at 28-30 weeks
of pregnancy showed that high level of ferritin has
been associated with poor pregnancy outcome so,
he recommended the routine prescription of iron in
pregnancy be reevaluated.3 The higher level of fer-
ritin has been reported with greater risk of preterm
delivery, preeclampsia, PROM, chorioamnionitis,
low birth weight, neonatal asphyxia and hospital-
ization duration in NICU.3,4

According to Rayman serum iron and ferritin con-
centrations were remarkably higher in preeclamptic
women than control group.5 In another study Xlao
found that probability of preterm delivery before 34
weeks of gestation was 2.7 times in women with
feritin > 96 ng/ml compared with whom had fer-
ritin < 26 ng/ml.6 Although iron deficiency anemia
is one of the common causes of maternal anemia and
supplemental iron is a method to reduce the mater-
nal anemia and it has been a standard recommenda-
tion in developing countries during the past three
decades, the results of Solan’s study revealed that
supplemental iron causes the increase in hemoglo-
bin level.7 It has claimed that iron has a role in in-
creasing the oxidative reactions particularly in preec-
lampsia.8 Considering the previous studies, this
study was conducted to survey the role of supple-
mental iron elimination on pregnancy outcome.

METHODOLOGY

A double-blind-randomized clinical trial study was
carried out at Alzahra University dependent hospi-
tal from 2007 to 2009. Eligible participants included
the women who 1) were at first trimester of preg-
nancy with single fetus 2) had Hb > 12 gm/dl and
had not taken iron containing supplements in the last
month 3)BP < 140/90 mmHg and 4) planned to go
for all their prenatal care to the prenatal clinic at
Alzahra Hospital.

Exclusion criteria included:  Hb < 10.5 gm/dl and
< 11 gm/dl at the end of 2nd and 3rd trimesters re-
spectively, miscarriage of current pregnancy, abnor-
mality of the fetus and loss to follow-up. The pur-
pose and design of the study were explained to eli-
gible participants by a research assistant. From 2000
eligible women after taking written informed con-
sent 960 participants were randomized into two
groups. Iron group received one tablet daily from 13

weeks of pregnancy contained 30 mg elemental iron
and multivitamin. Placebo group took one placebo
+ multivation tablet daily (Figure-1).

Iron parameters including Hb, Hct, serum iron, fer-
ritin and TIBC were analyzed at the first trimester
and before delivery by using ELISA. Hb and Hct
were checked monthly in both groups after first tri-
mester and if the Hb decreased below 10.5 gr/dl at
the end of 2nd trimester and <11 gr/dl at the end of
3rd trimester they would exclude from the study and
receive appropriate dose of iron.

The sample size calculated by

Due to follow up failure and exclusion from the
study 410 participants in iron group and 372 in pla-
cebo group completed the study. The outcome of
pregnancy was recorded on a questionnaire. Data
were analysed using SPSS 15 software and statisti-
cal t-test, Uman Withny, Fisher exact and k2 tests.

RESULTS

Both groups were matched as for as mothers’ age,
BMI, parity, previous obstetric history and iron
parameters at the entry to the study. The basic char-
acteristics of studied women has been shown in
Table-I. There was significant difference between the
mean weight gains of mothers in groups.
(11.57 kg in iron group vs. 11.09 kg in placebo group,
p=0.018).

Figure-1: Flow of the patients.
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No meaningful differences were found between the
means of neonatal age, weight, Apgar scores and
complications included hyaline membrane disease,
asphyxia, convulsion and septicemia in two groups.
Although the average weight of neonates in iron
group was 43.22 gr heavier than placebo group, it
wasn’t significant (3260 gr vs 3216.78 gr , p=0.28).

The level of iron parameters (Hb, Hct, serum iron
and ferritin) at delivery time significantly decreased
in placebo group (Table-II). There wasn’t remarkable
difference between studied groups in the mode of
delivery [(48.8% NVD & 51.2% CS) in iron group vs.
(54.2% NVD & 45.8% CS), in placebo group respec-
tively, p=0.09)]. The outcomes of pregnancy were not
significantly different between two groups except for
pregnancy induced hypertension (6.7% in iron group
vs. 3.4% in placebo group, p=0.04) (Table-III).

DISCUSSION

The present study was designed to explore if non
iron-deficient, non anemic women need iron supple-
mentation during pregnancy and does it affect the
outcome of pregnancy. According to this study, giv-
ing 30 mg supplemental iron to non anemic (Hb >12
gr/dl) women with appropriate iron stores (ferritin
ed 20 µg/l) from 13 weeks of pregnancy resulted in
significant improvement of iron status at 3rd trimes-
ter of pregnancy and rising about 43gm in average
neonatal birth weight, but it wasn’t significant.

Recent studies couldn’t show the causal link be-
tween prenatal iron supplementation and increase
in birth weight whereas Siega-Riz and Cogswell re-
ported significant effect of iron on 100-200gr increase
in birth weight (p=0.03).9,10 In 1995, Steer in a study
of birth weight in more than 115 thousand women
stated that Hb>11 gr/dl has been associated with
lower birth wight.11 Little’s study on more than 200
thousand women revealed that perinatal mortality
has significantly been higher with Hb>12 gr/dl.12

In 2007, Ziaei reported 15.4% SGA in prenatal iron
supplement group vs. 10.1% in control group.13 The

results of a recent study showed no difference in
preterm labor and less than 100gm difference
between birth weights at term but preterm neonates
born from non-supplemented mothers were 200gr
heavier.14 The mean weight of participants in two
groups did not differ at entry to our study (66.55kg
in iron group vs. 64.46kg in placebo group, p=0.055)
but was significantly higher in iron group at deliv-
ery (78.12kg vs. 75.55kg, p=0.018).

As birth weight is affected by mother’s weight so,
higher neonatal weight in iron group seems to be
related to higher mother weight gain in this group.
Previous studies have stated that iron supplementa-
tion raises the concentration of Hb and ferritin but
Cochrane systematic reviews have not found any
evidence of a measurable improvement in any other
outcome in women who are not anemic at the begin-
ning of pregnancy.

Another study in Hong Kong showed that adverse
effects such as an increased risk of preterm labor,

Table-I: Basic characteristics of participants.
Characteristics Iron (n=410) Placebo (n=372)

Age (y) 26.28±(5.25) 25.48±(4.96)
Weight at entry 66.55±(10.89) 64.46±(11.67)
   to study (kg)
Weight at 78.12±(10.88) 75.55±(11.37)
  delivery (kg)
Parity 0.53±(0.03)* 0.41±(0.03)*
Live child 0.43±(0.03)* 0.34±(0.02)*
Hb (g/dl) 13.83±(0.78) 13.26±(0.78)
Hct (%) 41.48±(3.60) 41.22±(3.33)
Ferritin (µg/l) 41.05±(2.16)* 35.008±(1.86)*
TIBC (µg/dl) 359.69±(67.64) 354.61±(64.86)
Serum Iron (µg/dl) 89.73±(33.50) 86.76±(41.06)

Data are given as mean±SD or mean±SEM

* SEM= Standard Error of Mean =  

Table-II: Iron parameters status at delivery.
Characteristics Iron (n=410) Placebo (n=372) Pvalue

Hb (g/dl) 13.46±(0.75) 12.48±(0.91) 0.03
Hct (%) 41.48±(2.62) 37.36±(3.99) 0.01
Serum Iron (µg/dl) 84.38±(40.41) 51.43±(29.03) <0.001
Ferritin (µg/dl) 26.91±(2.11)* 9.26±(0.62)* 0.048
TIBC (µg/dl) 453.55±(123.21) 540.7±(125.11) <0.001

Data are given as mean±SD or mean±SEM * SEM= 
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LBW and neonatal asphyxia have been associated
with hemoglobin rise in supplemented nonanemic
mothers.3 High hemoglobin concentration results in
increased blood viscosity and thereby reducing pla-
cental circulation.

Recent publications in BJOG suggest that routine
supplementation of nonanemic women increases the
risk of preeclampsia and infection including ma-
laria.15-17 Although the rate of preterm labor in present
inquiry was lower than reported rates in other stud-
ies, it wasn’t affected by iron supplementation (3.9%
in iron group vs. 4.8% in placebo group, p=0.6)

The studies of Scholl in 2000 and 2005 and Lind-
say in 2001 have noted increased risk of preterm la-
bor associated with iron deficiency anemia in early
pregnancy18-20 but clinical trials carried out in Nepal
and the USA couldn’t find any effect on preterm la-
bor incidence with iron supplementation from the
initiation of pregnancy.19 On the other hand increased
levels of Hb, Hct and ferritin were observed with
higher risk of IUGR, preterm labor, preeclampsia and
gestational diabetes.19

In current study IUGR, PROM, preeclampsia, ges-
tational diabetes, oligihydramnious and placental
abruption have not increased with iron supplemen-
tation, but pregnancy induced hypertension in
supplemented mothers was higher (6.7% vs 3.4%,
p=0.04). Rayman in an investigation of iron param-
eters in preeclampsia (2002) explored that serum iron
concentration and ferritin were higher in preeclamp-
tic patients so, he recommended in the absence of

Table-III: Outcome of pregnancy in study groups.
Characteristics Iron (n=410) Placebo (n=372) Pvalue

Birth weight (g) 3260 ± 395.97 3216.78 ± 430.72 0.28
Gestational age at birth (w) 39 ± 1.10 38.96 ± 1.33 0.74
Preterm labor* 16 (3.9) 18 (4.8) 0.6
IUGR** 58 (14.1) 65 (17.5) 0.23
1st minute Apgar score 8.89 ± 0.7 8.93 ± 0.4 0.5
5th min Apgar score 9.96 ± 0.3 9.99 ± 0.07 0.11
Admition duration in NICU (min) 165.15±148.36 132 ± 100.76 0.12
PROM 20 (4.9) 23 (6.2) 0.43
Placental abruption 6 (1.5) 3 (0.8) 0.51
PIH 25 (6.7) 14 (3.4) 0.04
Preeclampsia 16 (3.9) 10(2.7) 0.42
Gestational diabetes 2 (0.5) 3 (0.8) 0.67
IUFD 2 (0.5) 3 (0.8) 0.67
Oligohydramnious 0 (0) 3 (0.8) 0.1

Data are given as mean±SD    The figures in the parentheses represent the percent.       * Preterm labor: delivery
between 20-38 w of gestation from the date of LMP.     ** IUGR: birth weight<10% percentile for gestational age

iron deficiency anemia, iron supplements should not
be given to pregnant women at higher risk for
preeclampsia.5

Scholl (2000) showed that Hct >40% before 20
weeks of pregnancy and between 31-34 gestational
weeks has remarkably noted with risk of preterm
labor (OR>2), also ferritin greater than 40 ng/l at 3rd

trimester considered as a marker for increased risk
of preterm labor.18 Iron is a probable source for pro-
ducing free radicals and has the ability of oxidative
damage to protein and lipids DNA.20 Iron overload
and oxidative stress increase the risk of type 2 dia-
betes, preeclampsia and preterm labor.19

Chan in 2009 in a randomized placebo-controlled
trial on 1164 pregnant women couldn’t show the re-
lationship between gestational diabetes and prena-
tal iron supplementation.14 According to our results
it might be recommended that iron-replete, non ane-
mic women at 1st trimester of pregnancy particularly
whom are at higher risk for hypertension, not be
supplemented by iron until Hb falls below normal
level. We suggest further investigation with larger
sample size in women with Hb >14 gr/dl be
conducted.
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