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Objectives: To assess the effect of routine iron supplementation on
pre-specified haematological and biochemical parameters, and on
maternal and fetal measures of pregnancy outcome.

Search strategy: The search strategy developed by the Pregnancy and
Childbirth Group has been used. ) ‘
Selection criteria: All acceptably controlled trials evaluating the role of
routine iron supplementation to pregnant women were eligible. There is
one study [Finland 1991] that compares routine versus selective iron
supplementation only when the haemoglobin concentration fell below
10g/dl.

Dagtg collection and analysis: Data from published trials were used.
Principal authors were contacted whenever clarification was required.
Main results: Routine iron supplementation raises or maintains the
serum ferritin above 10ug/, and results in a substantial reduction in the
proportion of women with a haemoglobin level below 10 or 10.5g/dl in
late pregnancy. Routine supplementation, however, had no detectable
effect on any substantive measures of either maternal or fetal outcome.
The one trial of routine versus selective supplementation [Finland 1991]
showed a reduced likelihood of Caesarean section and post partum
blood transfusion, but more dead infants in the routinely supplemented
gmt;p. The results from a single trial should, however, be interpreted with
caution.

Conclusions: The available data from controlled trials clearly
demonstrate the positive effect of routine iron supplementation in
preventing low haemoglobin at delivery or at 6 weeks post partum. There
is very little information on effect, beneficial or harmful, on measurable
effects of pregnancy outcome both for mother and newbom. There is
therefore no strong evidence to advise for or against a policy of routine
iron supplementation in predqnancy. There are few data derived from
communities in which iron deficiency is common and anaemia is a
serious clinical problem. Trials are needed in these populations to
establish the most appropriate strategies for preventing and treating iron
deficiency, and these studies should be large enough to detect important
effects on maternal and fetal outcomes.

Background

As pregnancy proceeds, most women show haematological changes suggesting iron
deficiency; the haemoglobin and serum iron concentrations fall and the total iron binding

capa?ity rises; the mean corpuscular haemoglobin concentration may remain constant or
may fall.

In developing countries, the amount of available iron from dietary sources may not meet the
additional demands placed on maternal iron stores by the growing fetus, placenta and the
increased maternal red cell mass even though the increased demands are partially off set
by the amenorrhoea and increased absorption of iron during pregnancy. Anaemia in
pregnancy is a major health problem in many developing countries where in addition to
nutrition, other factors such as malaria and helminthic infections contribute to the increased
maternal and perinatal mortality and morbidity.

In developed countries, the decrease in blood values is rarely of a magnitude sufficient to
be serious especially in women receiving adequate diet, yet it has been almost universal
practice that all pregnant women routinely receive iron supplementaion during pregnancy.
In fact it has been suggested that iron supplementation in these women may increase blood
viscosity and thus possibly impair placental circulation and fetal growth (Koller 1982).

Objectives

To evaluate the effect of routine iron supplementation to pregnant women with normal
levels of haemoglobin.
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The following hypotheses were to be tested:

a) Routine iron supplementation would have no measurable effect on pre-specified
haematological and biochemical parameters.

b) Routine iron supplementation would have no effect on maternal and perinatal mortality
and morbidity.

c) Selective iron supplementation (ie only when there is laboratory _eyidence of anaemia)
would have no effect on maternal and perinatal mortality and morbidity.

Criteria for considering studies for this review

Types of participants .

Pregnant women prior to 28 weeks' gestation and usually recruited at the first antenatal
clinic visit. Women were recruited if the initial haemogiobin level was >10g/dl except in one
trial [Indonesia 1993] in which the cut off level for entry was a haemoglobin level >8g/dI.

Types of intervention

In most trials, around 100mg elemental iron was supplemented orally. The control groups
received a placebo tablet or no iron. It is not clear from many of the trial reports whether
iron was given to any participant if their haemoglobin levels fell below a certain value. Many
trials assessed the use of iron and folate combined in a single preparation but comparisons
in this review are with respect to iron or no iron and these trials were only included if the

groups were comparable in respect to other forms of supplementation ie control group
women received folic acid.

A single trial [Finland 1991] has been published comparing routine iron supplementation
versus selective iron only when haemoglobin levels fell below 10g/dl. This study is included
in the review but the outcome variables are presented within a secondary comparison of
routine versus selective iron, the control group being selective iron.

Types of outcome measures
There are two types of outcomes:

a) Haematological and biochemical parameters - haemoglobin and measures of iron status.
b) Substantive clinical measures of pregnancy outcome and other clinical information.

Types of studies

All acceptably randomised controlled trials of routine iron supplementation versus no iron or
placebo, or versus selective supplementation, for approximately 16 weeks' duration.

Search strategy for identification of studies
See: Collaborative Review Group search strateqy

This review has drawn on the search strategy developed for the Pregnancy and Childbirth
Group as a whole.

Relevant trials were identified in the Group's Specialised Register of Controlled Trials.

Adtdhitional data were obtained whenever necessary and possible by contacting the principal
author.

Methods of the review
Trials under consideration were evaluated for methodological quality and appropriateness
for inclusion without consideration of their results.

Included trial data were processed as described in: Materials and methods used in

synthesizing evidence to evaluate the effects of care during pregnancy and childbirth. in:
Chalmers |, Enkin MW, Kierse MJNC,

(eds), Effective Care in Pregnancy and Childbirth, Oxford: Oxford University Press
1989;pp39-65. ‘

Description of studies

See Characteristics of Included Studies.

Al trials included routine iron versus no iron or placebo except the Finland 1991 trial that
compared routine iron with selective iron only if the haemoglobin value fell below 10g/dl.

Methodological qualities of included studies
Possible selecﬁuon bias was difficult to elucidate as authors often stated
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that women were 'randomly allocated' without describing the technique. Some authors used
less robust methods of allocation including the day of the week, clinic attendance or
hospital number. Studies in which >25% of participants were excluded from the final
analysis have not been inciuded in the review.

Many of the studies were however double blind, and so outcome assessment was good.

Studies in which the only outcome variables were in the form of mean values with no
standard deviation have also been excluded.

Results

Routine iron supplementation raises or maintains the serum ferritin above 10ug/l, and
results in a substantial reduction in the proportion of women with a haemoglobin level below
10 or 10.5g/dl in late pregnancy.

However, there is very little information regarding the effect if any on any substantive
measures of either maternal or fetal outcome: data on outcomes such as pregnancy
hypertension, maternal infection, preterm or post term delivery, Caesarean section, low
birthweight, small for dates babies, low Apgar scores, need for admission to neonatal unit
and congenital malformation are available from usually only a single trial.

The only possible statistically significant effects of routine supplementation, suggested by
the largest trial [Finland 1991], was a reduced likelihood of Caesarean section and post
partum blood transfusion and an increase in dead infants. These associations were not
predicted prior to the analysis, and some were attributed by the authors to possible anxiety
by midwives and obstetricians about low haematocrit values in unsupplemented group.
Readers should however be cautioned from drawing any firm conclusions from results of

single trials.

Summary of analyses
MetaView: Tables and Figures

Discussion
See Conclusions.

Conclusions

Implications for practice ‘
The available data from controlled trials provide clear evidence of an improvement in
haematological indices in women receiving routine iron supplementation. No conclusions

can be drawn in terms of any effects, beneficial or harmful, on outcomes for mother and
baby as data are available from often single trials.

The results of the largest trial suggests that routine iron supplementation may reduce the
use of post partum blood transfusion. This needs to be confirmed as it would have major

health implications in areas where HIV infection is prevalent with resultant need to avoid
blood transfusions.

At present therefore there is no evidence to advise against a policy of routine iron

supplementation in pregnancy. Routine supplementation could be warranted in populations
in which iron deficiency is common.

implications for research

The effect of iron supplementation on the major haematological indices is so well
established that no further trials are needed to prove that iron is a haematinic (although it

might be noted that the use of serum ferritin as an ultimate criterion of iron deficiency in
pregnancy has not been established).

There are few data derived from communities in which iron deficiency is common and
anaemia a serious clinical problem. Trials are needed in these populations to establish the
most appropriate strategies for preventing and treating iron deficiency, and these studies
should be large enough to detect important effects on maternal and fetal outcome.

Whether routine iron supplementation causes any harm in well nourished communities is

still unclear and will not be clarified without further large scale, scrupulously conducted
randomised trials.
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Characteristics of included studies
Table: Characteristics of included studies

Characteristics of excluded studies

Study : Denmark 1991a ]
Study compares high versus low dose of iron.

Study : France 1983

203 women initially recruited. Although the authors state it was placebo controlled data
were only available in 154 women and reliability of these data was unclear.

Study : India 1970

Allocation was by random assignment and although 800 women recruited, only 35%
included in final analysis.

Study : Italy 1989 )
Data only reported as normal iron balance predelivery.

Study : Netherlands 1983

There were no data for more than 50% of the women pre delivery. No further information
was available from the authors.

Study : South Africa 1983

Too many exclusions from trial with unclear allocation method. Data not available in 16 out
of 73 treatment and 25 out of 73 control group.

Study : UK 1956

Haemoglobin levels expressed as improvement in mean haemoglobin. No further
information from authors.

Study : UK 1968

Results reported as rise in haemoglobin levels and although the study was exceptionally

good in terms of concealment of allocation the results not usable as no standard deviations
available.

Study : UK 1965
Only means without standard deviations available. Data therefore not included.
Study : UK 1977

Mean haemoglobin and iron levels reported without standard deviation. No further
information available from authors.

Study : USA 1960

Too many exclusions in the final analysis in the control group. Data from 24 out of 25 in
treatment group but only 12 out of 25 in control group.

Study : USA 1987
Data form >25% of participants unavailable.
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