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Abstract: Anemia in early pregnancy (EPA) is a prevalent and significant public
health issue that poses serious risks to both maternal and fetal health. Characterized
by hemoglobin levels below 11 g/dL, EPA is often caused by nutritional deficiencies,
chronic illnesses, and genetic factors. The condition can lead to adverse outcomes,
including preterm delivery, low birth weight, and increased maternal morbidity. | Laboratory Science, Africa University,
Early detection through routine screening and the implementation of targeted
interventions are critical to mitigating these risks. Prevention strategies for EPA
primarily focus on addressing nutritional deficits through dietary modifications, iron
and folic acid supplementation, and large-scale food fortification programs.
Community-based education further empowers women to make informed decisions
about their health. For treatment, approaches are tailored based on anemia etiology
and severity, ranging from oral and intravenous iron therapy for iron deficiency
anemia to advanced treatments for genetic and chronic disease-related anemia.
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INTRODUCTION

Anemia in pregnancy is a global public health
challenge, affecting approximately 40% of pregnant
women worldwide, with a higher prevalence in low- and
middle-income countries. It is defined by a hemoglobin
concentration of less than 11 g/dL, according to the
World Health Organization (WHO). Early pregnhancy
anemia (EPA), occurring within the first trimester, has
profound implications for maternal and fetal health,
including increased risks of preterm birth, low birth
weight, intrauterine growth restriction, and maternal
mortality. The high prevalence of EPA underscores the
need for robust screening, prevention, and treatment
strategies to safeguard the well-being of pregnant women
and their unborn children [1]. The etiology of anemia in
early pregnancy is multifaceted, with iron deficiency
anemia (IDA) being the most common type, often
resulting from inadequate dietary intake of iron or
increased physiological demands. Other causes include
folate and vitamin B12 deficiencies, anemia of chronic
diseases, and genetic hemoglobinopathies such as sickle
cell disease and thalassemia. Environmental and
socioeconomic factors, such as poverty, limited
healthcare access, and infectious diseases like malaria
and HIV, further exacerbate the burden of EPA,
especially in underserved populations [2].

Screening for anemia during early pregnancy is
a critical step in identifying at-risk women and

implementing timely interventions. Standard diagnostic
methods include the measurement of hemoglobin
concentration, hematocrit levels, and serum ferritin.
Advances in diagnostic tools, such as portable
hemoglobinometers and non-invasive
spectrophotometric  devices, have enhanced the
feasibility of screening, particularly in resource-limited
settings. Early identification enables healthcare
providers to address underlying causes and reduce the
associated risks of EPA [3]. Prevention strategies are
pivotal in reducing the incidence of anemia in early
pregnancy. Nutritional interventions, such as daily oral
iron and folic acid supplementation, are central to WHO
guidelines for prenatal care. Dietary diversification to
include iron-rich foods, the use of vitamin C to enhance
iron absorption, and large-scale food fortification
programs have also proven effective. Community-based
education initiatives further empower women to adopt
healthier dietary and lifestyle practices during pregnancy
[4]. Treatment options for EPA depend on the severity
and type of anemia. For IDA, oral iron supplementation
is the first-line treatment, with intravenous iron reserved
for severe cases or when oral iron is not tolerated.
Megaloblastic anemia, caused by folate or vitamin B12
deficiency, is managed with appropriate
supplementation. Anemia related to chronic diseases or
genetic disorders requires a more nuanced approach,
focusing on managing the underlying condition
alongside anemia treatment. Severe cases may
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necessitate blood transfusions to prevent life-threatening
complications [5].

Pathophysiology and Risk Factors of Anemia in
Pregnancy
Pathophysiology of Anemia in Pregnancy

During pregnancy, significant physiological
changes occur to support fetal development, including a
30-50% increase in maternal blood volume. This
expansion is disproportionate to the rise in red blood cell
mass, leading to a relative hemodilution and a lower
hemoglobin concentration, often referred to as
physiological anemia of pregnancy. However,
pathological anemia arises when there is a true
deficiency in red blood cells or hemoglobin due to
factors such as inadequate nutrient supply, increased
destruction of red blood cells, or chronic disease states
[6]. The most common type of anemia in pregnancy is
iron deficiency anemia (IDA), resulting from insufficient
iron intake or increased iron demands that are unmet by
dietary sources. Iron is crucial for hemoglobin synthesis,
and its deficiency impairs oxygen delivery to maternal
and fetal tissues, leading to symptoms such as fatigue,
pallor, and, in severe cases, cardiovascular strain. Other
forms of anemia, including folate deficiency anemia,
vitamin B12 deficiency anemia, and anemia of chronic
disease (ACD), also contribute to the overall burden.
These conditions disrupt red blood cell production or
survival, exacerbating the severity of anemia [7].

Risk Factors of Anemia in Pregnancy

Nutritional Deficiencies

e lron Deficiency: Inadequate dietary intake, poor
absorption, or increased iron losses due to
menstruation or gastrointestinal conditions.

e Folate and Vitamin B12 Deficiency: Essential for
DNA synthesis and red blood cell maturation,
deficiencies are common due to dietary inadequacy
or malabsorption [8].

Physiological Demands

The growing fetus and placenta impose
increased nutritional demands, particularly during the
first trimester. Insufficient maternal nutrient reserves
exacerbate the risk of developing anemia.

Chronic Diseases and Infections

e Chronic Illnesses: Conditions like chronic kidney
disease, diabetes, or autoimmune disorders impair
erythropoiesis or increase red blood cell destruction
[9].

o Infectious Diseases: Malaria, HIV, and helminthic
infections contribute significantly to anemia through
hemolysis, nutritional deficits, and systemic
inflammation.

Genetic Disorders
e Hemoglobinopathies: Sickle cell anemia and
thalassemia are inherited disorders that disrupt

normal hemoglobin production, increasing the risk
of anemia during pregnancy.

e G6PD Deficiency: A genetic enzyme deficiency
that predisposes red blood cells to oxidative damage
and hemolysis [10].

Socioeconomic and Environmental Factors

e Poverty: Limited access to nutrient-rich foods and
healthcare exacerbates anemia risk.

e Poor Prenatal Care: Inadequate antenatal
screening and lack of supplementation programs.

e Environmental Exposure: High prevalence of
parasitic infections or conditions causing chronic
blood loss, such as gastrointestinal ulcers [11].

Maternal Factors

e Age: Adolescent pregnancies carry a higher risk due
to competing nutritional needs.

e Parity: Multiparous women are more prone to
anemia due to repeated nutritional depletion during
successive pregnancies.

e Short Inter-pregnancy Intervals: Insufficient time
for nutritional recovery increases anemia risk [12].

Screening for Anemia in Early Pregnancy
Importance of Early Screening

Screening for anemia in early pregnancy is a
critical step in ensuring maternal and fetal health. Early
detection allows healthcare providers to identify and
address underlying causes before they progress, reducing
the risks of complications such as preterm birth, low birth
weight, and maternal morbidity. Timely screening also
supports preventive and therapeutic interventions that
can significantly improve pregnancy outcomes [13].

Standard Diagnostic Methods

The primary methods for diagnosing anemia during

pregnancy include:

e Hemoglobin Concentration Measurement: A
hemoglobin level below 11 g/dL in the first trimester
is indicative of anemia.

e Hematocrit Levels: This measures the proportion
of red blood cells in the blood, providing an
additional diagnostic parameter.

e Serum Ferritin Levels: Low serum ferritin (<15
Mg/L) indicates depleted iron stores, a key marker
for iron deficiency anemia (IDA) [14].

e Peripheral Blood Smear: Provides insight into red
blood cell morphology, aiding in identifying the
type of anemia (e.g., microcytic, macrocytic, or
normocytic).

Advanced Diagnostic Tools

Recent advancements have introduced innovative

diagnostic tools to enhance the accuracy and

accessibility of anemia screening:

e Point-of-Care  Hemoglobinometers:  Portable
devices that provide rapid hemoglobin
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measurements, suitable for use in low-resource
settings.

e Non-Invasive Spectrophotometry: Utilizes light to
estimate hemoglobin levels without the need for
blood samples, improving patient comfort and
reducing the risk of infection.

e Serum Transferrin Receptor (sTfR): A sensitive
marker for distinguishing IDA from anemia of
chronic disease, especially in cases with overlapping
etiologies [15].

Screening Protocols and Guidelines

Global health organizations recommend routine anemia

screening as part of the standard prenatal care protocol.

According to the World Health Organization (WHO):

e Timing: Screening should be performed at the first
antenatal visit and repeated during the second and
third trimesters as needed.

e Follow-Up: Women diagnosed with anemia should
undergo additional investigations to determine the
underlying cause and appropriate management [16].

Barriers to Effective Screening

Despite its importance, anemia screening faces several

challenges, particularly in resource-limited settings:

e Limited Access to Diagnostic Tools: Many low-
income regions lack the infrastructure and
equipment for comprehensive screening.

e Awareness and Training: Healthcare workers may
not have the training or awareness to prioritize and
conduct early anemia screening.

e Cultural Beliefs: Misconceptions about medical
testing during pregnancy may deter some women
from participating in screening programs [17].

Prevention of Anemia in Early Pregnancy
Nutritional Interventions

Addressing nutritional deficiencies is the
cornerstone of anemia prevention in early pregnancy.

The following strategies are widely recommended:

e Iron and Folic Acid Supplementation (IFAS):
Daily supplementation with iron (30-60 mg) and
folic acid (400 ug) is part of standard antenatal care
guidelines. These supplements prevent iron
deficiency anemia (IDA) and neural tube defects in
the developing fetus.

e Dietary Diversification:  Encouraging the
consumption of iron-rich foods such as lean meats,
fish, legumes, dark leafy greens, and fortified
cereals. Combining these with vitamin C-rich foods
(e.g., citrus fruits, tomatoes) enhances iron
absorption.

e Fortified Foods: Large-scale food fortification,
such as iron-fortified flour and rice, provides a
population-level strategy to combat anemia [18].

Community Education and Empowerment

Education programs tailored for pregnant women and

their families play a vital role in preventing anemia:

e Awareness  Campaigns: Community-based
campaigns inform women about the importance of
prenatal nutrition, supplementation, and regular
health check-ups.

e Behavioral Interventions: Training on meal
planning, avoiding tea and coffee during meals
(which inhibit iron absorption), and recognizing
early symptoms of anemia [19].

Parasitic Control

In regions where parasitic infections like
malaria and helminthiasis are endemic, prevention
strategies are essential to minimize anemia risk:

e Malaria Prevention: Use of insecticide-treated
mosquito nets, indoor residual spraying, and
prophylactic antimalarial medications as
recommended.

e Deworming Programs: Administration  of
antihelminthic medications during pregnancy
reduces anemia caused by intestinal blood loss due
to parasites [20].

Optimizing Prenatal Care
Ensuring access to comprehensive prenatal care
is crucial for anemia prevention:

o Early Antenatal Visits: Encourage women to seek
prenatal care as soon as pregnancy is confirmed,
allowing for early assessment of nutritional status
and the initiation of preventive measures.

e Screening and Monitoring: Routine screening for
anemia and related deficiencies at antenatal visits
allows for early identification and intervention [21].

Public Health Interventions

Governmental and non-governmental
organizations play a critical role in anemia prevention
through policy and program implementation:

e Supplementation Programs: Large-scale iron and
folic acid distribution programs targeting pregnant
women.

e Food Security Initiatives: Programs that ensure
access to nutrient-rich foods for vulnerable
populations.

e Micronutrient Education: Integration of nutrition-
focused curricula into community health programs
to educate on anemia prevention [22].

Addressing Socioeconomic Barriers

Overcoming socioeconomic barriers is essential for

effective prevention efforts:

e Access to Healthcare: Strengthening healthcare
systems to ensure all women, especially in low-
resource settings, receive timely and affordable
prenatal care.
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e Reducing Gender Inequities: Promoting women’s
education and autonomy to improve decision-
making related to health and nutrition.

Treatment of Anemia in Early Pregnancy
Iron Deficiency Anemia (IDA)

Iron deficiency anemia (IDA) is the most
common form of anemia in early pregnancy and is
primarily treated with iron supplementation. The
treatment approach depends on the severity of the anemia
and the patient’s tolerance to therapy.

e Oral Iron Therapy:

o The first-line treatment for mild to moderate
IDA involves oral iron supplements, such as
ferrous sulfate, fumarate, or gluconate.

o The typical dosage is 30-60 mg of elemental
iron daily, combined with 400 pg of folic acid
to support erythropoiesis.

o To enhance absorption, iron supplements are
taken on an empty stomach or with vitamin C-
rich foods.

o Common side effects, including gastrointestinal
discomfort, constipation, and nausea, may
affect adherence; stool softeners or alternative
formulations can mitigate these issues [23].

e Intravenous Iron Therapy:

o For women with severe IDA or those who
cannot tolerate oral iron due to side effects,
intravenous iron formulations (e.g., iron sucrose
or ferric carboxymaltose) are recommended.

o IViron replenishes iron stores more rapidly and
is suitable for those with malabsorption
conditions or late-stage pregnancies where oral
iron is insufficient to meet demands [24].

Folate and Vitamin B12 Deficiency Anemia
o Folate Deficiency:
o Supplementation with 5 mg of folic acid daily
effectively treats folate deficiency anemia.
o Dietary advice to include folate-rich foods (e.g.,
green leafy vegetables, beans, and fortified
cereals) complements therapy.

¢ Vitamin B12 Deficiency:
o Pregnant women with vitamin B12 deficiency
receive intramuscular injections of vitamin B12
(1 mg) or high-dose oral supplementation.
o Dietary adjustments include animal-based
products like meat, fish, eggs, and dairy for
those without dietary restrictions [25].

Anemia of Chronic Disease (ACD)

e ACD, often linked to chronic infections or
inflammatory conditions, requires a tailored
approach:

o Address the underlying condition to reduce
inflammation and improve anemia.

o lron therapy is cautiously used, particularly in
patients with concurrent IDA, as excessive iron
can exacerbate infections.

Genetic Hemoglobinopathies

For inherited anemias like sickle cell anemia and

thalassemia, treatment involves:

e Specialist Referral: A hematologist oversees care
for women with genetic conditions.

e Folate Supplementation: Higher doses (5 mg
daily) are often required due to increased red blood
cell turnover.

e Blood Transfusions: Reserved for severe anemia to
stabilize hemoglobin levels, especially during crises
or significant pregnancy complications.

Severe Anemia and Blood Transfusion
In cases of severe anemia (hemoglobin <7 g/dL) or life-
threatening symptoms:

e Blood transfusion is performed to rapidly
restore oxygen-carrying capacity and prevent
maternal and fetal complications.

e Transfusion is carefully monitored to avoid
volume overload and alloimmunization, with
matched blood types to reduce risks [26].

Supportive Measures

o Dietary Counseling: Ensuring adequate intake of
nutrients essential for red blood cell production.

o Management of Side Effects: Strategies to manage
therapy-related discomfort, such as dividing doses
or switching formulations.

e Infection Control: Treating parasitic infections like
malaria and hookworm, which exacerbate anemia, is
integral to holistic care.

Monitoring and Follow-Up
e Regular monitoring of hemoglobin, hematocrit,
and serum ferritin levels during treatment
ensures effectiveness and guides adjustments.
e Continued supplementation post-treatment
prevents recurrence, particularly in women at
high risk [26].

CONCLUSION

Anemia in early pregnancy is a critical global
health concern with significant implications for maternal
and fetal well-being. Its multifaceted etiology, ranging
from nutritional deficiencies to genetic disorders and
chronic  diseases, underscores the need for
comprehensive approaches to diagnosis, prevention, and
treatment. Early and routine screening is indispensable,
allowing for timely identification and management of
anemia to avert complications such as preterm delivery,
low birth weight, and maternal morbidity.

Preventive strategies, including iron and folic
acid supplementation, dietary diversification, and

[ © 2024 Middle East Research Journal of Nursing | Published by Kuwait Scholars Publisher, Kuwait [ 93 |




Emmanuel Ifeanyi Obeagu; Middle East Res J Nursing, Nov-Dec, 2024; 4(6): 90-95

parasitic control, form the foundation of mitigating

anemia's

impact during pregnancy. Public health

initiatives aimed at improving prenatal care access,
community education, and addressing socioeconomic
barriers play a crucial role in reducing the burden of this
condition. Treatment protocols must be tailored to the
underlying cause, ranging from oral and intravenous iron
supplementation to specialist management of genetic
hemoglobinopathies and severe anemia.
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