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ABSTRACT

Anemia is a major public health problem
that adversely affects pregnancy
outcomes. The prevalence of anemia
among pregnant women before conception
is not well known in world. The aim of this
study was to determine the prevalence,
types, and risk factors of preconception
anemia in women of reproductive age.
While mild cases of anemia may have no
symptoms at all, moderate to severe
conditions may present themselves with
the following symptoms; feeling
excessively fatigued or weak, becoming
pale etc. Several types of anemia can
develop during pregnancy. These include:

Iron-deficiency anemia, Folate-deficiency
anemia, Vitamin Bl2 deficiency. Anemia
increases perinatal risks for mothers and
neonates; and increases overall infant
mortality. To prevent anemia during
pregnancy, make sure you get enough
iron. Eat well-balanced meals and add
more foods that are high in iron to your
diet. This study indicates that early
identification and treatment of anemia,
especially among younger pregnant
women, should be a priority. HCP should
ensure that women understand the need to
be cured of their anemia and to adhere to
preventive hygienic practices.
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INTRODUCTION

Anemia is when your blood has too few
red blood cells. Having too few red blood
cells makes it harder for your blood to
carry oxygen or iron. This can affect how
cells work in nerves and muscles. During
pregnancy, your baby also needs your
blood.

Anemia in pregnancy is defined as a
hemoglobin concentration of less than
110 g/L (less than 11 g/dL) in venous
blood. It affects more than 56 million
women globally, two-thirds of them being
from Asia. Although more prevalent in
less-resourced countries [1] [2], women
from developed countries are also
affected. Women from both rural and
urban areas are vulnerable. The global
prevalence of anemia in pregnancy is
estimated to be approximately 41.8%,
varying from a low of 5.7% in the USA to a
high of 75% in The Gambia. A large
number of women from less-resourced
countries embark upon pregnancy with

frank iron deficiency anemia and/or
depleted iron stores. Anemia is the major
contributory or sole cause in 20-40% of
maternal deaths [3].

Every pregnancy is different. But there are
a few things most women can expect. An
increased risk for anemia is one of them.
This condition occurs when you don’t
have enough red blood cells to carry
oxygen to tissues in your body [4]. Mild
anemia may make you feel exhausted, but
it can become serious if it becomes too
severe or is left untreated. In fact, anemia
during pregnancy can lead to premature
birth and low birth weight for your baby,
and even maternal mortality.
Understanding more about different types
of anemia, common symptoms and
treatment options will help you recognize
warning signs of anemia so you can avoid
complications [5].

Normally during pregnancy, erythroid
hyperplasia of the marrow occurs, and
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red blood cell (RBC) mass increases.
However, a disproportionate increase in
plasma volume results in hemodilution
(hydremia of pregnancy): hematocrit (Hct)
decreases from between 38% and 45% in
healthy women who are not pregnant to
about 34% during late single pregnancy
and to 30% during late multifetal
pregnancy [6]. Thus during pregnancy,
anemia is defined as hemoglobin (Hb) <
10 g/dL (Hct < 30%). If Hb is < 11.5 g/dL
at the onset of pregnancy, women may be
treated prophylactically because
subsequent hemodilution usually reduces
Hb to < 10 g/dL. Despite hemodilution,
oxygen-carrying capacity remains normal
throughout pregnancy. Hct normally
increases immediately after birth [7].
The body goes through significant
changes when you become pregnant. The
amount of blood in your body increases
by about 20-30 percent, which increases
the supply of iron and vitamins that the
body needs to make hemoglobin.
Hemoglobin is the protein in red blood
cells that carries oxygen to other cells in
your body.
Many women lack the sufficient amount
of iron needed for the second and third
trimesters. When your body needs more
iron than it has available, you can become
anemic.
Mild anemia is normal during pregnancy
due to an increase in blood volume. More
severe anemia, however, can put your
baby at higher risk for anemia later in
infancy. In addition, if vyou are
significantly anemic during your first two
trimesters, you are at greater risk for
having a pre-term delivery or low-birth-
weight baby [8], [9]. Being anemic also
burdens the mother by increasing the risk
of blood loss during labor and making it
more difficult to fight infections.
Symptoms of anemia
While mild cases of anemia may have no
symptoms at all, moderate to severe
conditions may present themselves with
the following symptoms:
o feeling excessively fatigued or

weak

becoming pale

experiencing shortness of breath,

heart palpitations, or chest pain

e feeling lightheaded
hands and feet become cold
having cravings for nonfood items
like dirt, clay, or cornstarch
You may experience all or none of these
symptoms if you have anemia during your
pregnancy. Fortunately, blood tests to
screen for anemia are routine during
prenatal care. You can expect to be tested
early in your pregnancy, and usually once
more as you move closer to your due
date.
But you should speak to your doctor right
away if you’re concerned about any of the
symptoms listed here, or if something
feels wrong.

Types of Anemia during Pregnancy
There are more than 400 kinds of anemia.
There are also many different causes, but
it often comes down to red blood cell
production and health. Mild anemia is
common for many women during
pregnancy [10]. But it can become a
serious problem that requires treatment.
When you lack sufficient red blood cells
to move oxygen throughout your body, it
has an impact on your organs and bodily
functions.

Several types of anemia can develop
during pregnancy. These include:
Iron-deficiency anemia

Folate-deficiency anemia

Vitamin B12 deficiency

1. Iron-deficiency anemia
In the United States, a lack of iron stores
before and during pregnancy leading to
iron deficiency is the most common
culprit of anemia. Between 15 and 25
percent of all pregnant women experience
the condition. In this type of anemia,
there are lower than normal levels of a
blood product called hemoglobin when
enough iron is not available [11], [12].
During pregnancy, your body works
harder to provide the right nourishment
for your growing baby. Blood volume
increases by 30 to 50 percent. This
increase in blood products allows for
more transportation of vital oxygen and
nutrients.

2. Folate-deficiency anemia
Folate-deficiency anemia is another
common kind of anemia during
pregnancy. Women need higher levels of
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folate in pregnancy. A supplement called
folic acid is recommended even before a
woman tries to get pregnant [13]. Folic
acid is a water-soluble vitamin that helps
prevent neural tube defects during
pregnancy, which is why it’'s a
recommended supplement.
3. Vitamin B-12 deficiency
Vitamin B-12 is also used by the body in
the production of red blood cells. Some
women may have difficulty processing B-
12, which can lead to a deficiency. Folate
deficiency and vitamin B-12 deficiency
can often be found together. A doctor will
need to look at lab values to determine
what type of anemia you have [14].
Causes of anemia in pregnancy
Physiological adaptation in pregnancy
leads to physiological anemia of
pregnancy. This is because the plasma
volume expansion is greater than red
blood cell (RBC) mass increase which
causes hemodilution [15]. Normal
pregnancy increases iron requirement by
2-3 fold and folate requirement by 10-20
fold. Major causes of anemia are:
e Nutritional - iron, folate and
vitamin B12 deficiencies
e Acute or chronic blood Iloss
(gastrointestinal  bleeding/heavy
periods)

e Infections - malaria, HIV

e Chronic diseases - renal, neoplasia

e Parasites

e Hemolytic anemias - drugs,
congenital

e Hemoglobinopathies - sickle cell,
thalassemia

Nutritional iron deficiency anemia (IDA) is
the commonest (90%) cause of anemia in
pregnancy. IDA is associated with
increased maternal and perinatal
morbidity and mortality, and long-term
adverse effects in the newborn. A 55-kg
pregnant woman is estimated to need
approximately an additional 1000 mg of
iron over the whole pregnancy [16]. It has
been estimated that the daily iron
requirements of a 55-kg pregnant woman
increases from approximately 0.8 mg in
the first trimester to 4-5 mg during the
second trimester and >6 mg in the third
trimester. Pregnant women need iron to

cover their basic losses, increased RBC
mass and demand from fetoplacental
unit. This requirement is not met by food
alone in developing countries and oral
iron supplementation is justified [17].
Effects of anemia in pregnancy
Anemia increases perinatal risks for
mothers and neonates; and increases
overall infant mortality. The odds for
fetal growth restriction and low birth
weight are tripled [18]. The odds for
preterm delivery are more than doubled.
Even a moderate hemorrhage in an
anemic pregnant woman can be fatal.
Effects of anemia on fetus and neonate
A basic principle of fetal/neonatal iron
biology is that iron is prioritized to red
blood cells at the expense of other
tissues, including brain. When iron supply
does not meet iron demand, the fetal
brain may be at risk even if the infant is
not anemic. Although dietary deficiency
may be contributory, the etiology of the
vast majority of cases of iron deficiency
anemia in infancy and childhood is
maternal iron deficiency anemia in
pregnancy [19]. Anemia adversely affects
cognitive performance, behavior and
physical growth of infants, preschool and
school-aged children. Anemia depresses
the immune status and increases the
morbidity from infections in all age
groups [20]. It adversely impacts the use
of energy sources by muscles and thus
the physical capacity and  work
performance of adolescents and adults.
Who is at risk for anemia during
pregnancy?
Women are more likely to get anemia
during pregnancy if they:

e Are strict vegetarians or vegans.
They are at greater risk of having a
vitamin B12 deficiency.

e Have celiac disease or Crohn's
disease, or have had weight loss
surgery where the stomach or part
of the stomach has been removed

Women are more likely to get iron-
deficiency anemia in pregnancy if they:

e Have 2 pregnancies close together

e Are pregnant with twins or more

e Have vomiting often because of
morning sickness
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e Are not getting enough iron from
their diet and prenatal vitamins

e Had heavy periods before
pregnancy
How can anemia be prevented
during pregnancy

Good pre-pregnancy nutrition not only
helps prevent anemia, but also helps
build other nutritional stores in your
body. Eating a healthy, balanced diet
before and during pregnancy helps keep
up your levels of iron and other important
nutrients needed for your growing baby.
Good food sources of iron include:

e Meats. Beef, pork, lamb, liver, and
other organ meats.

e Poultry. Chicken, duck, turkey, and
liver, especially dark meat.

e Fish. Shellfish, including (fully-
cooked) clams, mussels, and
oysters are good. So are sardines
and anchovies. The FDA
recommends that pregnant women
eat 8 to 12 ounces per week of fish
that are lower in mercury. These
include salmon, shrimp, pollock,
cod, tilapia, tuna (light canned),
and catfish. Don't eat fish with
high levels of mercury, such as
tilefish from the Gulf of Mexico,
shark, swordfish, and king
mackerel. Limit white (albacore)
tuna to only 6 ounces per week.

e Leafy greens of the cabbage
family. These include broccoli,
kale, turnip greens, and collards.

e Legumes. Lima beans and green
peas; dry beans and peas, such as
pinto beans, black-eyed peas, and
canned baked beans.

e Yeast-leavened whole-wheat bread
and rolls

e Iron-enriched white bread, pasta,
rice, and cereals

Experts recommend all women of
childbearing age and all women who are
pregnant take vitamin supplements with
at least 400 micrograms of folic acid.
Folate is the form of folic acid found in
food. Good sources are:

o Leafy, dark green vegetables

e Dried beans and peas

e (Citrus fruits and juices and most
berries
e Fortified breakfast cereals
e Enriched grain products
Tests for Anemia
During your first prenatal appointment,
you'll get a blood test so your doctor can
check whether you have anemia. Blood
tests typically include:
Hemoglobin test. It measures the amount
of hemoglobin -- an iron-rich protein in
red blood cells that carries oxygen from
the lungs to tissues in the body [21].
Hematocrit test. It measures the
percentage of red blood cells in a sample
of blood.
If you have lower than normal levels of
hemoglobin or hematocrit, you may have
iron-deficiency anemia. Your doctor may
check other blood tests to determine if
you have iron deficiency or another cause
for your anemia [22].
Even if you don't have anemia at the
beginning of your pregnancy, your doctor
will most likely recommend that you get
another blood test to check for anemia in
your second or third trimester.
Preventing Anemia

To prevent anemia during pregnancy,
make sure you get enough iron. Eat well-
balanced meals and add more foods that
are high in iron to your diet.
Aim for at least three servings a day of
iron-rich foods, such as:

¢ lean red meat, poultry, and fish

¢ leafy, dark green vegetables (such

as spinach, broccoli, and kale)

e iron-enriched cereals and grains

e beans, lentils, and tofu

e nuts and seeds

e eggs
Foods that are high in vitamin C can help
your body absorb more iron. These
include:

e citrus fruits and juices
strawberries
kiwis
tomatoes
bell peppers
Try eating those foods at the same time
that you eat iron-rich foods. For example,
you could drink a glass of orange juice
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and eat an iron-fortified cereal for
breakfast.
Also, choose foods that are high in folate
to help prevent folate deficiency. These
include:

o leafy green vegetables

e citrus fruits and juices

e dried beans

e Dbreads and cereals fortified with

folic acid
Follow vyour doctor's instructions for
taking a prenatal vitamin that contains a
sufficient amount of iron and folic acid.
Vegetarians and vegans should talk with
their doctor about whether they should
take a vitamin B12 supplement when
they're pregnant and breastfeeding.
Treatment for Anemia

Correction of iron deficiency in
pregnancy involves appropriate diet and
oral iron supplementation. Daily oral iron
(60 mg) and folic acid (4 mg) should be
commenced as soon as possible together
with behavior changing communications
when a woman becomes pregnant, and
continued up to 6 months' postpartum.
The dose of iron could be reduced to 30
mg in women who have no IDA [23]. The
aim is to achieve a hemoglobin of at least
10 g/dL at term. The choice of iron
preparation is based on patient tolerance
to a large extent. It is recommended to
take iron with orange juice to enhance its
absorption. Oral ferrous salts are the
treatment of choice (ferric salts are less
well absorbed). Ferrous sulphate 200 mg
2-3 times daily (each tablet provides 60
mg elemental iron) is the most common
preparation used. Alternative
preparations include ferrous gluconate
and ferrous fumarate [4] [5] [6]. In the
first week following initiation of iron
therapy, there is often no rise in
hemoglobin level but reticulocytosis is
observed. Hemoglobin level usually starts
rising in the second week and the
expected improvement in hemoglobin is
approximately 1 g/dL per week. Common
adverse effects of iron therapy include
nausea, constipation and occasionally
diarrhea (reduced by taking tablets after
meals).
Parenteral iron is required for those not
tolerating oral iron or who need rapid

correction of anemia (severe anemia in
last month of pregnancy) and where oral
therapy has failed. Parenteral iron can be
administered intramuscular (IM) or
intravenous (IV). The main drawbacks of
IM route are pain, staining of skin,
myalgia, arthralgia and injection abscess.
Intravenous iron can be administered as
total dose infusion; however, utmost
caution is needed as anaphylaxis can
occur. Iron dextran and iron polymaltose
preparations can be used by both IM and
IV routes. Two newer IV preparations -
iron sucrose and ferric gluconate are
associated with reduced side-effects. Each
iron sucrose ampoule contains iron
sucrose equivalent to 50 mg elemental
iron. Iron sucrose may be administered
undiluted by slow intravenous injection at
a rate of 1 mL (20 mg iron) solution per
minute not exceeding 100 mg iron per
injection. It may also be administered by
1\Y infusion. Infusion must be
administered as every 2.5 mL iron sucrose
diluted exclusively in a maximum of 100
mL of 0.9% NaCl (saline), immediately
prior to infusion. The solution must be
infused at a rate of 100 mg/15 minutes.
Unused diluted solution must be
discarded.

Blood transfusion should be considered
when a patient has decompensated owing
to a drop in hemoglobin concentration
and needs a more rapid rise in
hemoglobin. Packed red cell transfusion
may be indicated for pregnant women
with severe anemia (Hb of 6 g/dL or less)
close to due date or less than 8 g/dL if
they have increased risk of blood loss at
delivery.

Folate deficiency is seen in 5% cases of
anemia in pregnancy. It is associated with
hemolytic anemias, hemoglobinopathies,
antiepileptics and poor nutrition. A dose
of 5 mg oral folic acid daily is
recommended for correction of anemia. In
cases of vitamin B12 deficiency, 250 ng
cynacobalamin administered parenterally
every week is recommended for anemia
treatment. In cases of severe anemia near
term - daily vitamin B12 in a dose of 100
ng should be administered for a week.

If you are anemic during your pregnancy,
you may need to start taking an iron
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supplement and/or folic acid supplement
in addition to your prenatal vitamins [9].
Your doctor may also suggest that you
add more foods that are high in iron and
folic acid to your diet. In addition, you'll
be asked to return for another blood test
after a specific period of time so your
doctor can check that your hemoglobin
and hematocrit levels are improving. To
treat vitamin B12 deficiency, your doctor
may recommend that you take a vitamin
B12 supplement [15]. The doctor may also

recommend that you include more animal
foods in your diet, such as:

e meat

e eggs

e dairy products
Your OB may refer you to a hematologist,
a doctor who specializes in anemia/ blood
issues. The specialist may see you
throughout the pregnancy and help your
OB manage the anemia.

CONCLUSION

This study indicates that early
identification and treatment of anemia,
especially among younger pregnant
women, should be a priority. HCP should
ensure that women understand the need
to be cured of their anemia and to adhere
to preventive hygienic practices.

Anemia among women of reproductive
age before conception was prevalent in
this rural setting. Increased age, iron

deficiency, malaria infection and
inflammation were significant risk factors
associated with preconception anemia,
whereas increased mid-upper arm
circumference was protective against
anemia. Interventions to ensure adequate
iron levels as well as malaria control
before conception are needed to prevent
anemia before and during pregnancy and
improve birth outcomes in this setting.
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