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INTRODUCTION
Iron deficiency (ID)is the commonest 
nutritional deficiency among pregnant 
women worldwide. ID can manifest in 
a wide spectrum, with iron deficiency 
anaemia (IDA) being the most severe 
form. The WHO estimates IDA to 
affect approximately 42% of pregnant 
women and it has been found to be 
commoner in the non-industrialised 
countries. More than 56 million women 
worldwide are estimated to have 
IDA, with approximately 32 million 
of them being from Asia. IDA in Sri 
Lanka was estimated to be around 
29%1.Although a more recent study 
suggests this to be approximately 
16.7 %2, as only 228 pregnant women 
were included in this latter study, the 
results should be interpreted with 
caution, until more reliable data are 
obtained. Other small scale studies 
done in the Western Province and 
Anuradhapura have also reported 
rates of 18% and 14% respectively3,4.  A 
reliable estimate of the prevalence of 
IDA in Sri Lanka is needed, as this will 
enable a proper evaluation of its public 
health impact and significance (Table 
1)5, which in turn is a pre requisite for 
the implementation of appropriate 
remedial, iron supplementation 
programs.

In a country like Sri Lanka where 
wide variations are noted in socio-
economic status as well as in 
diet, the prevalence could show 
variations in different geographical 
and demographic subgroups. Since 
IDA is a major contributory factor 
for maternal morbidity as well as 
mortality, the national program caring 
for the antenatal women should be 
capable of providing satisfactory care. 
However, in a recent study done in 
Colombo, community based antenatal 
clinics were found to have major 
shortcomings in the services with 
regard to quality of care in detecting 
and treating IDA, with over 60% 
of clinics lacking a satisfactory test 
for detection of a low haemoglobin 
concentration (Hb), and only 4% 
providing any education to the 
pregnant women when providing the 
iron supplementation4.

DIAGNOSIS OF IRON DEFICIENCY 
ANAEmIA
IDA is defined as a reduction of Hb 
below a certain threshold, due to 
ineffective erythropoiesis resulting 
from ID. Various threshold levels have 
been suggested for different situations. 
During a normal pregnancy, due 
to the expansion of plasma volume 
exceeding the increased production 
of erythrocytes up to the second 
trimester, the Hb starts decreasing in 
the first trimester, reaching its lowest 
point in the second trimester (up to a 
maximum decrease of approximately 
0.5g/dl), and begins to rise again in 

the third trimester5. Therefore some 
recommend an allowance for this 
reduction, in the diagnosis of anaemia 
during pregnancy6. However, a cut off 
level of 11g/dl at sea level, throughout 
pregnancy, is recommended by the 
WHO5. This will enable comparison 
of prevalence and effects of IDA in 
different communities, regions and 
countries. The only adjustments 
recommended to the cut off level of 
11g/dl at sea level are: reductions 
ranging from 0.2g/dl at altitudes of > 
1000 metres to a maximum reduction 
of 4.5g/dl at altitudes of >4500 metres, 
and a reduction of 0.3g/dl for smokers 
up to a maximum reduction of 0.7g/
dl for those who smoke more than 20 
cigarettes per day5.
Assessment of haemoglobin should 
be by a reliable method such as 
cyanmethemoglobin method in a 
laboratory setting, or using a portable 
system such as a HaemoCue® 
system which uses the same method. 
Assessment of haematocrit is 
sometimes used in field surveys to 
identify prevalence of anaemia, but 
its accuracy in quantifying anaemia 
is not adequate for it to be used in 
clinical practice.
Screening of all pregnant women 
for anaemia is recommended at the 
booking visit as well as in the early 
third trimester. Women with multiple 
gestations, teenage mothers and 
those with reduced inter pregnancy 
intervals are at a higher risk of IDA. 
In the presence of a low Hb, 
haematological indices obtained from 
a full blood count combined with a 
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Table 1: Classification of public health significance of anaemia in populations on 
the basis of prevalence estimated from blood levels of haemoglobin5

Category of public health significance Prevalence of Anaemia %

Severe

Moderate

Mild

Normal 

40 or higher

20.0 – 39.0

5.0 – 19.9

4.9 or lower
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blood picture can strongly suggest a 
diagnosis of IDA. Although a mean 
corpuscular volume (MCV) of < 80fl, 
a mean corpuscular haemoglobin 
concentration (MCHC) of < 30% and 
a mean corpuscular haemoglobin 
(MCH) of < 30 µg are considered to 
indicate IDA, haematological indices 
are known to be altered during 
pregnancy7,8. Furthermore, a blood 
picture will characteristically show 
microcytic hypochromic red blood cells 
with anisopoikilocytosis and pencil 
shaped cells in IDA. In the presence 
of other nutritional deficiencies such 
as folate deficiency, which is common 
during pregnancy, a dimorphic blood 
picture with macrocytic red blood cells 
and relatively normal haematological 
indices may be found. A serum ferritin 
(SF) of < 12 µg/l is frequently used 
to diagnose ID, but this too may be 
elevated to > 20 µg/L in the presence of 
any chronic inflammatory condition, 
thereby masking underlying ID. It 
should also be appreciated that IDA is 
only a part of the iceberg of ID. It has 
been estimated that the prevalence of 
ID may be approximately twice that of 
IDA9.  Therefore Hb per se is a poor 
indicator of iron deficiency10. A SF level 
of <30 μg/l is considered clinically 
significant, since it is a good indicator 
of depleted iron stores, which can lead 
to functional impairment at tissue 
level9, and the woman is very likely 
to develop IDA if not treated8. Serum 
transferrin receptor measurements are 
considered reliable tests to diagnose 
ID, but are seldom used in clinical 
practice due to high cost. Assessment 
by staining a sample of bone marrow, 
which is considered the gold standard 
test for iron stores, is not practical due 
to its invasiveness. Other tests of iron 
status are considered less reliable or 
have limited value in clinical practice.
A trial of therapeutic oral iron up to 
two weeks can be a useful diagnostic 
tool when IDA is suspected6. A 
significant rise in the haemoglobin 
level would often confirm the 
diagnosis and will avoid the need for 
any further expensive testing. This is 
a very useful intervention since it can 
even be undertaken at the community 
setting. However, it should be 
noted that certain limitations do 
exist in the above diagnostic work 

up. Haemoblobinopathies such as 
thalassemia can also give rise to similar 
findings on haematological indices, 
and iron deficiency can also co-exist 
with such haemoglobinopathies. 
Further investigations for assessment 
of iron stores and other abnormalities 
such as haemoglobinopathies should 
be undertaken in women who fail to 
show a satisfactory response to an oral 
iron trial and those with malabsoption 
syndromes. 

PREvENTION OF IRON 
DEFICIENCY ANAEmIA IN 
PREGNANCY
Routine, daily, antenatal oral iron 
supplementation has been in practice 
for many decades. Although its 
effectiveness in correcting ID and IDA 
has been proven, the need for such 
supplementation and the beneficial 
effects on pregnancy outcomes 
in certain populations has been 
questioned in recent times. Many 
industrialised countries including 
UK have advised against universal 
supplementation in their clinical 
guidelines6. However, routine, daily, 
antenatal oral iron supplementation 
has been shown to be associated 
with a reduction of low birth weight, 
prematurity and maternal ID and IDA 
at term11.  Furthermore, correcting ID 
and IDA in the mother will reduce 
the risk of maternal morbidity and 
mortality due to a combination of 
anaemia with obstetric haemorrhage 
and sepsis as well as possible long-
term adverse effects in the newborn12-15. 
Sub-optimal iron supplementation has 
been proposed as a factor for needing 
blood transfusion in the postpartum 
period16. 
The WHO recommends a policy 
of routine, daily, antenatal oral 
iron supplementation based 
on the estimated prevalence of 
anaemia. In settings with a high 
prevalence of anaemia (>40%) a 
higher supplementation dose of 
60mg of elemental iron per day is 
recommended, while a lower dose 
of 30mg per day is recommended in 
settings with a lower prevalence11. 
Since the recent data for Sri Lanka 
is suggestive of a prevalence < 40% 

the smaller dose of 30 mg should 
be adequate for Sri Lanka. Smaller 
doses have the benefit of minimising 
the unwanted side effects of higher 
doses of iron. These recommendations 
are aimed at treating women with 
varying degrees of latent ID, as well 
as to prevent women developing IDA 
during the pregnancy. This is a low 
cost alternative to assessment of SF 
levels to identify high-risk groups. 
Antenatal oral iron supplementation 
should be commenced as soon as the 
gastro intestinal side effects of early 
pregnancy have decreased (eg. 12 
weeks gestation) and combined with 
folic acid supplementation (400 μg per 
day)11. In settings where the estimated 
prevalence of anaemia is <20%, a 
weekly dose of 120 mg elemental iron 
and 2.8 mg of folic acid is recommended 
for non anaemic pregnant women17. 
In all these situations if a pregnant 
woman is found to be anaemic after 
commencement of supplementation, 
higher / therapeutic doses of iron 
should be administered.
Many women develop IDA in 
spite of the well established iron 
supplementation programs. The low 
effectiveness of these programs has 
been attributed to lack of compliance 
which is mainly due to the troublesome 
gastro intestinal side effects, improper 
storage of tablets compromising their 
pharmacokinetics, poor motivation 
and lack of awareness of their value, 
dietary habits and inappropriate 
methods of taking the oral iron 
supplements18-20. Simple educational 
interventions can improve the 
effectiveness of the antenatal oral iron 
supplementation programs21. If gastro 
intestinal side effects occur, the dose of 
elemental iron should be reduced. The 
addition of anthelminthic medications 
in appropriately selected populations 
has also been shown to improve the 
effectiveness of antenatal oral iron 
supplementation22. 
The benefits of iron supplementation 
in pregnancy extend well beyond 
the period of pregnancy. It has been 
associated with improved maternal 
iron stores in the postpartum period, 
which is especially important when 
inter pregnancy intervals are short, 
as the woman will enter a subsequent 
pregnancy with better iron status. The 
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WHO recommends routine postnatal 
iron supplementation with the same 
antenatal oral iron supplementation 
regimen for at least three months23. 
As there is evidence of poor 
pregnancy outcome such as low birth 
weight and prematurity associated 
with Hb>130g/l, and higher doses 
of oral iron are associated with this 
haemoconcentration and adverse 
gastrointestinal effects11, lower doses 
of antenatal oral iron supplements 
should be administered as far as 
possible, like in any other therapeutic 
intervention. However, antenatal 
supplementation as a direct cause 
of this haemoconcentration has 
not been established24. There are 
many other alternative methods of 
iron supplementation described, 
such as food fortification and home 
fortification of food with micronutrient 
powders, but the most cost effective 
and effective method   should be 
selected to suit the local population, 
especially in resource poor settings25. 
Ideally, in order to obtain good 
pregnancy outcomes, the woman 
should be iron replete and not anaemic 
before she conceives. Therefore in 
settings where the prevalence of 
anaemia in non pregnant women of 
reproductive age is >20%, the WHO 
recommends weekly oral supplements 
of 60mg elemental iron and 2.8 mg 
of folic acid for all menstruating 
adolescent girls and women (10-49 
years) for three months followed by 
a supplement free interval of three 
months, alternately. This should be 
repeated cyclically, throughout the 
reproductive age17. Selecting a fixed 
day of the week as ‘WIFS Day’ or ‘Iron 
Day’ could address the problem of 
forgetfulness and compliance26. In Sri 
Lanka the prevalence of anaemia in 
all non-pregnant women between 15-
49 years of age, was estimated to be 
approximately 22.2% using a sample 
of 2139 non-pregnant women between 
15-49 years of age from nine districts 
of Sri Lanka2. Therefore a weekly oral 
iron supplementation program has 
been commenced among schoolgirls 
of Sri Lanka. 

TREATmENT OF IRON 
DEFICIENCY ANAEmIA
Management of IDA in pregnancy 
should be started in the community 
without delaying interventions 
awaiting a specialist clinic 
appointment. The trial of therapeutic 
oral iron can be undertaken even at 
the community setting, and if the 
Hb improves, the treatment can be 
continued longer.
The common oral iron preparations 
available are ferrous sulphate, ferrous 
fumarate and ferrous gluconate. The 
corresponding amounts of 60 mg of 
elemental iron are 300 mg of ferrous 
sulphate heptahydrate, 180 mg of 
ferrous fumarate and 500 mg of 
ferrous gluconate. The dose required 
for treatment of IDA is 100-200mg 
of elemental iron per day6. Higher 
doses should not be used as the iron 
absorption is saturated at this level 
and further iron will only increase the 
gastrointestinal side effects.
Proper advice on taking iron 
tablets should be an integral part 
of prescription.  The antenatal oral 
iron supplements should be ideally 
taken at least one hour before a main 
meal, together with vitamin C or 
some fruit juice, but not with tea or 
coffee, as polyphenols found in these 
inhibit iron absorption. The antenatal 
calcium supplement should be taken 
at a different time as calcium inhibits 
non-haeme as well as haeme iron 
absorption. Consumption of food 
containing haeme iron, such as red 
meat, poultry and fish should be 
encouraged, according to their dietary 
preferences. Plain cereal or legume-
based meals, which do not contain 
enhancers of iron absorption, should 
be avoided due to the inhibitory 
effects of phytates on iron absorption. 
Food processing and preparation 
techniques, such as soaking, 
germination, and fermentation, can 
remove or degrade phytate to a 
varying extent, and therefore should 
be taken at a separate time of day. 
Other medication such as proton 
pump inhibitors can affect iron 
absorption and such medications 
should be reviewed27. Health 
education21 and other methods such 
as sending electronic text reminders28 

have also shown to be effective 
in improving the effectiveness of 
supplementation programs and such 
interventions should be incorporated 
in to the national programs, where 
feasible. If a woman experiences 
troublesome gastrointestinal side 
effects as a result of iron treatment, the 
dose should be reduced or a different 
preparation of iron should be tried. 
Since oral iron is mainly absorbed in 
the duodenum, preparations such as 
enteric-coated tablets, which impair 
absorption, should not be used. 
Any woman treated for IDA should 
receive therapeutic doses of iron for at 
least three months after a normal Hb 
is achieved, in order to replenish the 
iron stores. If she is still pregnant at 
this point, she may be changed over to 
supplementation doses for the rest of 
the pregnancy. 
Parenteral iron is an alternative to oral 
iron in treatment of IDA. However, 
due to its higher costs and risks of 
complications, its use has been limited 
to selected patients. The indications 
for parenteral iron therapy include 
non-compliance or intolerance to oral 
iron or malabsoption syndromes. 
Although parenteral iron has the 
ability to replenish the depleted 
iron stores more rapidly, the rate of 
improving the Hb status is similar 
to that with oral iron. However, 
parenteral iron is preferred in patients 
with IDA in advanced pregnancy 
closer to the delivery, since it is more 
effective due to lack of any effect from 
poor compliance. Since overtreatment 
with iron can cause harm by toxicity, 
ID should be confirmed prior to 
parenteral iron therapy and the 
correct dose calculated, considering 
the patient’s body weight and the 
iron deficit. Chronic liver disease 
and on going systemic infections are 
considered contraindications and 
parenteral iron should be avoided 
in the first trimester. Reactions to 
the drug including anaphylaxis are 
potential risks of treatment and 
appropriate monitoring should be 
undertaken and facilities to manage 
such emergencies should be available 
at places of administration. Different 
preparations are available including 
Iron sucrose complex, Iron hydroxide 
dextran complex, Iron isomaltoside 
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and Iron carboxymaltose.  However 
the relative efficacy of these drugs 
have not been compared. Newer 
preparations have the advantage of 
being able to be administered as a 
single dose in a short time interval and 
have proven to be safe with a lesser 
risk of anaphylaxis (<1:10,000)6,29. 
Parenteral iron can also be used in 
the treatment of postpartum anaemia, 
and such treatment has proven to 
reduce the need for postpartum blood 
transfusion, which is a more costly 
intervention with higher risks30. 
There are very few indications for 
blood transfusion in treatment of 
IDA in modern obstetric practice. 
Such treatment is considered in 
severe degrees of anaemia (a Hb<70 
g/l), or when there are signs of 
decompensation. However, its place in 
life threatening emergency situations 
is undisputed. Any woman treated 
with blood transfusion for severe 
anaemia in the antenatal period should 
receive therapeutic doses of iron after 
the blood transfusion to meet the 
demands of excessive erythropoiesis 
that will ensue following destruction 
of transfused blood cells. Blood 
transfusion is often considered in the 
postpartum period to treat anaemia 
resulting from excessive blood loss 
at time of delivery. If there is no 
active bleeding and symptoms of 
cardiac compromise, other treatment 
modalities such as parenteral iron 
treatment need to be considered. 

CONCLUSIONS
The prevalence of IDA in pregnant 
women in Sri Lanka has probably 
decreased in recent times but it 
still remains an important issue, 
which needs to be addressed. Iron 
supplementation has proven to be 
a useful intervention in prevention, 
but we need to revisit our national 
program to decide the required doses 
and the duration. Treatment of IDA 
can be commenced in the community 
thus avoiding delays, and parenteral 
iron should be used when indicated 
as such interventions reduce the need 
for blood transfusions. Appropriate 
screening and treatment is more 
important in high-risk groups. Latent 
iron deficiency is emerging as an 

important clinical entity that warrants 
treatment and further research should 
be undertaken in our local population 
to assess the disease burden and the 
risks to the mother and her baby.  ■
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