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vitamin deficiencies (folate and vitamin B12), hemoglobinopathies such as sickle cell disease and
thalassemias, anemia of chronic disease, infectious diseases, and rare bone marrow disorders.
These conditions differ in their etiology and management, underscoring the need for tailored
diagnostic and therapeutic approaches. The consequences of non-iron deficiency anemia during
pregnancy are profound, ranging from maternal fatigue and increased infection susceptibility to
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Introduction to the anemia burden. Recognizing these non-iron
deficiency etiologies is critical for accurate diagnosis
and effective intervention.3 Vitamin deficiencies,
particularly those involving folate and vitamin B12, are
common contributors to non-iron deficiency anemia
during pregnancy. These micronutrients are essential
for DNA synthesis and red blood cell production. Their
deficiency leads to megaloblastic anemia, which differs
from the microcytic anemia typical of IDA.
Hemoglobinopathies, including sickle cell disease and
thalassemias, are another significant cause, particularly
in regions with high genetic prevalence. These genetic
disorders impair hemoglobin structure or production,
resulting in chronic anemia and pregnancy
complications.-5

Anemia in pregnancy is a significant public health issue
that affects millions of women worldwide, with
profound implications for both maternal and fetal
health. The World Health Organization (WHO) estimates
that approximately 40% of pregnant women globally
experience anemia, which is associated with increased
risks of maternal mortality, preterm delivery, low birth
weight, and long-term developmental challenges in
children. While iron deficiency anemia (IDA) is the most
common form, non-iron deficiency causes of anemia
contribute substantially to the burden, often
complicating diagnosis and management. These less
recognized etiologies demand a comprehensive
understanding to improve maternal and fetal

outcomes.'2 Anemia is defined by a reduction in Anemia of chronic disease (ACD), another key
hemoglobin concentration or red blood cell mass, contributor, arises in the context of underlying systemic
resulting in insufficient oxygen delivery to tissues. conditions such as autoimmune diseases, chronic
During pregnancy, physiological changes such as plasma infections, and malignancies. ACD is characterized by
volume expansion further complicate the interpretation impaired iron metabolism and reduced erythropoiesis,
of hemoglobin levels. While IDA arises primarily due to which make it distinct from IDA. Infectious diseases,
inadequate  dietary intake or increased iron including malaria and HIV, are major contributors in
requirements, other causes such as vitamin deficiencies, endemic regions, leading to anemia through
hemoglobinopathies, anemia of chronic disease, mechanisms like hemolysis, chronic inflammation, and
infections, and bone marrow disorders also contribute nutrient malabsorption. Furthermore, rare conditions
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such as aplastic anemia or other bone marrow disorders
can cause severe anemia in pregnancy, complicating
care and necessitating specialized interventions.®7 The
clinical implications of non-iron deficiency anemia in
pregnancy are far-reaching. These conditions can lead to
maternal fatigue, compromised immunity, and
increased susceptibility to infections, which pose direct
threats to maternal health. For the fetus, anemia
increases the risks of intrauterine growth restriction,
preterm birth, and low birth weight. Despite these
consequences, non-iron deficiency causes of anemia are
often overlooked, particularly in resource-limited
settings where iron supplementation is the default
intervention for all anemic pregnant women.
Misdiagnosis or inappropriate treatment can exacerbate
health risks and undermine maternal and neonatal
care.8?

Causes of Non-Iron Deficiency Anemia in
Pregnancy

While iron deficiency anemia (IDA) is the most common
cause of anemia in pregnancy, non-iron deficiency
causes are increasingly recognized as significant
contributors to maternal and fetal health issues. These
conditions include vitamin deficiencies,
hemoglobinopathies, anemia of chronic disease,
infections, and rare bone marrow disorders.

1. Vitamin Deficiencies

o Folate Deficiency: Folate is essential for the
synthesis of DNA and the maturation of red blood
cells. Pregnancy increases the body’s folate
requirements, and a deficiency can lead to
megaloblastic anemia. Folate deficiency is most
commonly seen in women with inadequate dietary
intake or poor absorption due to conditions such as
celiac disease or inflammatory bowel disease. This
condition is further exacerbated in pregnant women
with poor nutritional status or those taking
medications that interfere with folate metabolism
(e.g., anticonvulsants).10-11

e Vitamin B12 Deficiency: Like folate, vitamin B12
plays a vital role in DNA synthesis and red blood cell
production. A deficiency in vitamin B12 results in
megaloblastic anemia, which presents with large,
immature red blood cells. This deficiency is typically
observed in individuals who follow vegetarian or
vegan diets, as well as in women with malabsorption
disorders or who have undergone gastrointestinal
surgeries. Vitamin B12 deficiency during pregnancy
can also lead to neurological complications for both
the mother and fetus, including developmental
delays and neurological impairments in the baby.12-13

2. Hemoglobinopathies

e Sickle Cell Disease (SCD): Sickle cell disease is a
genetic condition in which abnormal hemoglobin
(hemoglobin S) causes red blood cells to become
rigid and sickle-shaped, leading to hemolysis and
chronic anemia. Pregnant women with sickle cell
disease are at increased risk for complications such
as vaso-occlusive crises, preterm birth, and fetal
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growth restriction. Anemia in sickle cell disease is a
result of the ongoing hemolysis, and pregnancy-
related changes, including increased blood volume,
can further exacerbate this condition.1*

o Thalassemias: Thalassemia is a group of inherited
blood disorders characterized by reduced or absent
production of one of the hemoglobin chains (alpha or
beta), leading to microcytic anemia. Pregnant
women with thalassemia may experience worsened
anemia due to increased iron turnover and
ineffective erythropoiesis. Thalassemia minor (trait)
may not require treatment, but thalassemia major
often necessitates blood transfusions to maintain
hemoglobin levels and manage pregnancy-related
complications such as preterm labor and poor fetal
growth.15

3. Anemia of Chronic Disease (ACD)

Anemia of chronic disease is a type of anemia that arises
as a secondary condition in response to chronic
inflammation, infection, or systemic disease. In
pregnancy, ACD may occur in women with autoimmune
diseases (such as lupus or rheumatoid arthritis), chronic
infections (such as tuberculosis or HIV), or
malignancies. This form of anemia is characterized by
impaired iron utilization and reduced red blood cell
production, despite normal or elevated iron stores in
the body. The underlying condition that causes the
chronic inflammation impairs erythropoiesis, making
ACD distinct from iron deficiency anemia.1¢

4, Infectious Diseases

e Malaria: Malaria is a significant cause of anemia in
pregnancy, particularly in regions where it is
endemic. The infection leads to the destruction of
red blood cells by the malaria parasite, causing
hemolytic anemia. Pregnant women are particularly
vulnerable to malaria because of the physiological
changes that occur during pregnancy, such as
increased plasma volume and decreased immune
function. Malaria can also increase the risk of
pregnancy complications, including preterm birth,
low birth weight, and stillbirth.1?

e HIV/AIDS: HIV infection can contribute to anemia
during pregnancy through multiple mechanisms,
including direct effects on the bone marrow,
opportunistic infections, and the side effects of
antiretroviral therapy (ART). HIV-induced anemia
can worsen as pregnancy progresses, further
compromising maternal health and increasing the
risk of complications like preterm labor and poor
fetal growth.18

o Parasitic Infections: Other parasitic infections, such
as hookworm and schistosomiasis, lead to anemia
through chronic blood loss and nutrient
malabsorption. These infections can exacerbate
anemia in pregnant women, particularly in areas
with inadequate sanitation and nutrition.
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5. Bone Marrow Disorders

Rarely, pregnant women may develop bone marrow
disorders such as aplastic anemia or myelodysplastic
syndromes. Aplastic anemia is a condition in which the
bone marrow fails to produce adequate numbers of red
blood cells, white blood cells, and platelets, leading to
pancytopenia. This condition can present as severe
anemia in pregnancy, often with additional symptoms
such as bleeding or infection. While aplastic anemia is a
rare cause of pregnancy-related anemia, its impact can
be life-threatening and requires immediate medical
intervention.®®

Clinical Implications

The clinical implications of non-iron deficiency anemia
(NID-A) in pregnancy are vast, affecting both maternal
and fetal health. While iron deficiency anemia is
typically associated with fatigue, weakness, and
increased risk of preterm birth and low birth weight, the
effects of NID-A can be more varied and, in some cases,
more severe. These anemias, which result from
conditions such as vitamin deficiencies,
hemoglobinopathies, chronic diseases, infections, and
rare bone marrow disorders, can lead to unique
complications that complicate both maternal well-being
and pregnancy outcomes. The recognition and
management of NID-A are essential for minimizing risks
and improving health outcomes for both mothers and
their infants.20-21

1. Maternal Health Complications

NID-A can significantly impact maternal health, leading
to symptoms such as fatigue, weakness, and shortness
of breath, which may be more severe than what is seen
with iron deficiency anemia. For example, folate and
vitamin B12 deficiencies can lead to megaloblastic
anemia, characterized by the production of large,
ineffective red blood cells that impair oxygen delivery to
tissues. In the case of hemoglobinopathies like sickle cell
disease or thalassemia, ongoing hemolysis and
ineffective erythropoiesis can result in chronic anemia,
increasing the risk of infections, fatigue, and
cardiovascular complications. Additionally, maternal
anemia due to chronic disease can result in worsened
immune function, increased susceptibility to infections,
and poor wound healing, all of which increase the risk of
complications during pregnancy, labor, and postpartum
recovery.?? Pregnant women with NID-A may also
experience greater difficulty in managing preexisting
health conditions. For example, anemia of chronic
disease, which is commonly seen in individuals with
autoimmune disorders or infections such as HIV, can
complicate the management of these conditions.
Furthermore, NID-A increases the likelihood of
hospitalizations during pregnancy, which further strains
healthcare resources and increases the risk of adverse
outcomes due to delays in treatment or
mismanagement.?3

2. Fetal and Neonatal Outcomes

The implications of NID-A on fetal and neonatal health
can be particularly severe. Pregnancy-related anemia,
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regardless of its cause, can lead to intrauterine growth
restriction (IUGR), preterm birth, and low birth weight
(LBW). For instance, sickle cell disease and thalassemia,
both forms of hemoglobinopathy, are associated with
increased rates of miscarriage, preterm delivery, and
perinatal mortality. The effects on fetal development
can be profound, with potential for neurological
impairment and long-term developmental delays in the
child, especially when maternal folate and vitamin B12
deficiencies are present.2* Non-iron deficiency anemias
can also increase the likelihood of stillbirth, particularly
in women with untreated or poorly controlled chronic
conditions like HIV or systemic autoimmune diseases.
Malaria, as a leading cause of NID-A in pregnancy in
endemic regions, poses significant risks to both the
mother and fetus, including maternal death, preterm
labor, and fetal death. The fetal risks associated with
NID-A are not only confined to the immediate neonatal
period but may also influence long-term health
outcomes, including neurodevelopmental delays and
cognitive impairments.2>

3. Diagnostic and Treatment Challenges

One of the most significant clinical implications of NID-A
in pregnancy is the challenge of diagnosis. Pregnant
women are routinely screened for iron deficiency
anemia, but non-iron deficiency anemias often go
unrecognized or misdiagnosed, particularly in areas
where access to specialized testing and care is limited.
The overlap of symptoms between different types of
anemia—such as fatigue and pallor—further
complicates accurate diagnosis. For instance, the
symptoms of vitamin B12 deficiency can mimic those of
IDA, and without proper diagnostic testing, women may
receive inappropriate treatment, such as iron
supplementation, which is ineffective in these cases.26
The management of NID-A during pregnancy requires a
more personalized and multifaceted approach. While
iron supplementation is effective in treating IDA, non-
iron deficiency anemias require targeted treatments.
Folate and vitamin B12 deficiencies can be treated with
vitamin supplementation, whereas hemoglobinopathies
like sickle cell disease and thalassemia require more
specialized interventions, including blood transfusions
or other supportive therapies. Anemia of chronic
disease, often linked with autoimmune or infectious
diseases, necessitates addressing the underlying
condition, whether through immunosuppressive
therapy or the treatment of infections like malaria or
HIV. The complexity of these conditions underscores the
importance of a multidisciplinary approach, involving
obstetricians, hematologists, and other specialists, to
optimize both maternal and fetal health outcomes.2?

4. Long-Term Health Implications

Beyond the immediate pregnancy outcomes, NID-A can
have long-term health implications for both mothers
and children. Women with chronic anemia due to
underlying conditions may experience long-term
cardiovascular strain, resulting in higher risks of
hypertension and heart disease later in life. Moreover,
untreated or poorly managed NID-A can exacerbate
preexisting conditions, such as diabetes or

(3]



Emmanuel Ifeanyi Obeagu et al.

hypertension, complicating future pregnancies and
increasing the risk of adverse outcomes in subsequent
pregnancies.28  For the child, the long-term
consequences of maternal NID-A are equally concerning.
Children born to mothers with untreated NID-A may
experience developmental delays, cognitive
impairments, and behavioral issues. This is particularly
true for deficiencies in folate and vitamin B12, which are
critical for fetal brain development. Long-term
neurocognitive outcomes, including learning disabilities
and lower IQ scores, have been observed in children
born to mothers with vitamin B12 deficiency.
Additionally, infants born to mothers with
hemoglobinopathies may face a higher risk of inherited
blood disorders, requiring ongoing medical care and
monitoring throughout childhood.??

Diagnostic Approaches

Accurate diagnosis of non-iron deficiency anemia (NID-
A) in pregnancy is crucial for appropriate treatment and
management. Given that anemia in pregnancy can result
from various underlying causes—such as vitamin
deficiencies, hemoglobinopathies, chronic diseases,
infections, and rare bone marrow disorders—
differentiating between these conditions is essential to
avoid misdiagnosis and inappropriate treatment.
Diagnostic approaches typically involve a combination
of clinical assessment, laboratory tests, and sometimes
specialized imaging or genetic testing, depending on the
suspected underlying cause.

1. Initial Clinical Evaluation

The diagnosis of NID-A in pregnancy often begins with a
detailed clinical history and physical examination. Key
elements of the clinical history include dietary intake,
medical history (such as chronic diseases, autoimmune
disorders, or infections), family history of hematologic
conditions (like sickle cell disease or thalassemia), and
any recent surgeries or gastrointestinal conditions that
might affect nutrient absorption. Pregnant women with
NID-A may present with symptoms such as fatigue,
pallor, weakness, dizziness, and shortness of breath, but
these symptoms can overlap with those of iron
deficiency anemia (IDA), making clinical suspicion a key
factor in guiding further testing.3? Physical examination
may reveal signs of anemia, such as conjunctival pallor
or tachycardia. In cases of more severe anemia,
symptoms of heart failure or hypoxia might also be
noted. In addition, certain conditions like sickle cell
disease or thalassemia may present with distinctive
physical findings, such as splenomegaly or jaundice,
which can aid in diagnosing the underlying cause. The
next step in diagnosis is laboratory testing, which will
help identify the specific type of anemia.

2. Complete Blood Count (CBC) and Reticulocyte
Count

The first line of laboratory testing for anemia is a
complete blood count (CBC), which provides
information on hemoglobin levels, red blood cell (RBC)
count, hematocrit, and mean corpuscular volume (MCV).
In cases of NID-A, the MCV can be particularly useful.
For example, a low MCV (microcytic anemia) may
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suggest thalassemia or iron deficiency, while a high MCV
(macrocytic anemia) may indicate folate or vitamin B12
deficiency, or bone marrow disorders like aplastic
anemia. The reticulocyte count, which reflects bone
marrow response to anemia, can help differentiate
between anemia caused by blood loss, hemolysis, or
ineffective erythropoiesis, which is common in
conditions like anemia of chronic disease (ACD).31 The
CBC can also provide additional clues to the underlying
cause. For example, in thalassemia, the RBC count is
often normal or elevated, while in folate or vitamin B12
deficiency, the RBC count is typically low, and the cells
are large and immature (megaloblastic anemia). In
sickle cell disease or hereditary spherocytosis, the CBC
may show an elevated reticulocyte count due to ongoing
hemolysis. Therefore, while the CBC is a critical part of
initial diagnostic workup, it often needs to be
supplemented with more specific tests to identify the
underlying cause of NID-A.

3.Iron Studies and Vitamin Testing

Although iron deficiency is a common cause of anemia
in pregnancy, non-iron deficiency anemias require
testing for other deficiencies. Vitamin B12 and folate
levels are commonly measured to assess the possibility
of megaloblastic anemia. In cases of suspected folate
deficiency, serum folate levels are checked, whereas
vitamin B12 deficiency is assessed through serum B12
levels or more specific tests such as homocysteine and
methylmalonic acid levels, both of which are elevated in
B12 deficiency. These vitamin levels can be influenced
by dietary intake, malabsorption, or medications,
making accurate interpretation of the results essential.32
In addition to vitamin levels, iron studies, including
serum ferritin, transferrin saturation, and total iron-
binding capacity (TIBC), may be performed to rule out
iron deficiency anemia (IDA), which can sometimes
overlap with NID-A. However, a normal or high ferritin
level —often elevated in chronic disease or
inflammation—may indicate anemia due to chronic
disease rather than iron deficiency. In the case of
anemia of chronic disease, a ferritin level greater than
100 ng/mL and a low transferrin saturation are
commonly seen.

4. Hemoglobin Electrophoresis and Genetic Testing

In cases where a hemoglobinopathy like sickle cell
disease or thalassemia is suspected, hemoglobin
electrophoresis is the gold standard for diagnosis. This
test separates the various types of hemoglobin in the
blood, identifying abnormal forms such as hemoglobin S
(in sickle cell disease) or hemoglobin A2 (in
thalassemia). Genetic testing may be used to confirm the
presence of specific mutations in the hemoglobin genes
and to assess whether a woman is a carrier of a genetic
disorder, particularly in regions where
hemoglobinopathies are prevalent.3® For thalassemia,
additional genetic screening may be required to
determine the specific type (alpha or beta thalassemia)
and whether the woman is a carrier (thalassemia
minor) or affected by the disease (thalassemia major).
Similarly, in cases of sickle cell disease, genetic testing
can identify whether the woman has sickle cell trait
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(heterozygous) or sickle cell disease (homozygous). The
identification of these hemoglobinopathies is crucial as
it affects the management of pregnancy, including the
prevention of complications like vaso-occlusive crises,
preterm birth, and fetal growth restriction.

5. Bone Marrow Examination

In rare cases where a bone marrow disorder, such as
aplastic anemia or myelodysplastic syndrome, is
suspected, bone marrow examination may be necessary.
This invasive test involves aspirating a sample from the
bone marrow to assess the production of blood cells.
Aplastic anemia results from a failure of the bone
marrow to produce adequate blood cells, while
myelodysplastic syndrome can show abnormal
maturation of blood cells. This diagnostic tool is usually
reserved for cases with unexplained severe anemia or
when other causes of anemia have been excluded. Bone
marrow examination can help determine if the anemia
is due to marrow failure, hemolysis, or ineffective
erythropoiesis.34

6. Infectious Disease Screening

For pregnant women in areas where certain infections
are prevalent, screening for malaria, HIV, and other
parasitic infections may be crucial. For example, malaria
rapid diagnostic tests or blood smears are used to detect
Plasmodium species, the parasite responsible for
malaria. Similarly, HIV testing should be performed to
assess whether HIV-related anemia is contributing to
the pregnancy complications. These tests are
particularly important in endemic regions or in
individuals who are at higher risk of these infections.
Detection and treatment of underlying infections can
significantly reduce the impact of NID-A on both
maternal and fetal health.35

Management Strategies

Effective management of non-iron deficiency anemia
(NID-A) in pregnancy requires a tailored approach
based on the underlying cause of the anemia. While iron
supplementation is the cornerstone of treatment for
iron deficiency anemia, NID-A demands more specific
therapies that target the root cause of the condition,
such as vitamin or mineral supplementation, disease-
modifying treatments, or addressing any underlying
infections or chronic illnesses. The goal of management
is to restore normal hemoglobin levels, alleviate
symptoms, prevent maternal and fetal complications,
and improve overall pregnancy outcomes.3¢

1. Vitamin and Mineral Supplementation

For pregnant women diagnosed with vitamin B12 or
folate deficiency, the primary treatment approach
involves supplementation with the deficient vitamin.
Folate deficiency can be corrected with oral folic acid
supplements, typically at a dose of 400-800 mcg per
day, depending on the severity of the deficiency. In
severe cases or when there is evidence of megaloblastic
anemia, higher doses of folic acid may be needed. Folate
supplementation not only helps improve maternal
hematologic status but also plays a key role in
preventing neural tube defects in the developing fetus.3!
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Vitamin B12 deficiency is commonly treated with
parenteral (intramuscular) vitamin B12 injections,
especially if the deficiency is severe or if absorption
issues are suspected. Oral vitamin B12 supplementation
may be considered for less severe cases or as
maintenance after initial parenteral therapy. The
standard dose of B12 therapy ranges from 1,000 mcg to
2,000 mcg daily, depending on the severity of deficiency.
It's crucial to monitor serum levels of both vitamins
throughout  pregnancy to ensure that the
supplementation is effective in restoring normal levels
and preventing recurrence.

2. Management of Hemoglobinopathies

Pregnant women with hemoglobinopathies, such as
sickle cell disease (SCD) or thalassemia, require
specialized care to manage their anemia and prevent
complications. For individuals with sickle cell disease,
the treatment strategy focuses on pain management,
preventing vaso-occlusive crises, and ensuring adequate
hydration. Hydroxyurea, an FDA-approved drug for SCD,
is generally avoided in pregnancy due to potential
teratogenic effects, but it may be considered in extreme
cases where the benefit outweighs the risk. Regular
blood transfusions are sometimes used to manage
severe anemia or to prevent crises, particularly in
women with SCD who are at increased risk for
complications during pregnancy.3?2 In thalassemia,
management revolves around preventing iron overload,
which can occur as a result of blood transfusions or
increased iron absorption due to ineffective
erythropoiesis. Chelation therapy may be necessary to
remove excess iron from the body. Pregnancy
management also involves regular monitoring of
hemoglobin levels, assessing fetal growth, and
counseling on the risks of complications such as
intrauterine growth restriction (IUGR) or preterm birth.
For both conditions, «close multidisciplinary
collaboration with hematologists and obstetricians is
essential to manage anemia and reduce the risks of
maternal and fetal morbidity.

3. Management of Chronic Diseases

Anemia of chronic disease (ACD), often associated with
conditions such as chronic kidney disease, rheumatoid
arthritis, or autoimmune disorders, requires addressing
the underlying inflammatory or infectious process. In
cases where chronic kidney disease is contributing to
anemia, erythropoiesis-stimulating agents (ESAs) like
erythropoietin may be used to stimulate red blood cell
production. However, ESAs should be used cautiously in
pregnancy and only when the benefit to the mother
outweighs the potential risks to the fetus.33 For women
with autoimmune disorders or inflammatory conditions,
the treatment of the underlying disease is critical. This
may involve the use of immunosuppressive therapy or
disease-modifying drugs, which should be carefully
chosen to minimize risks during pregnancy.
Corticosteroids are commonly used to control
inflammation, but their use should be limited and
closely monitored due to potential side effects such as
hyperglycemia and fetal growth restriction. In some
cases, biologic therapies may be used, depending on the

[5]



Emmanuel Ifeanyi Obeagu et al.

specific disease and its severity. Monitoring of
inflammatory markers, such as C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR), can provide
insights into disease activity and help guide treatment
decisions.

4. Infection Management

Infection-induced anemia, such as malaria or HIV-
related anemia, requires prompt treatment with
appropriate antimicrobial agents. Malaria is a major
cause of anemia in pregnancy in many regions,
particularly in sub-Saharan Africa. Pregnant women
diagnosed with malaria should be treated with safe,
pregnancy-approved antimalarial drugs, such as
artemisinin-based combination therapies (ACTs), while
ensuring that the treatment regimen does not harm the
developing fetus. In some cases, blood transfusion may
be necessary to manage severe anemia caused by
malaria, especially when associated with acute illness.34
For HIV-positive pregnant women with anemia,
antiretroviral therapy (ART) plays a crucial role in
managing both the underlying HIV infection and
associated anemia. The use of ART can prevent HIV
progression, reduce opportunistic infections, and
improve overall maternal health. In cases of HIV-related
anemia, managing the HIV infection can alleviate the
anemia by improving bone marrow function. Blood
transfusions may be needed if anemia becomes severe
or symptomatic. Additionally, monitoring CD4 counts
and viral loads throughout pregnancy ensures optimal
management of both anemia and the HIV infection.

5. Blood Transfusions and Other Supportive Care

In cases of severe anemia where other management
strategies are insufficient, blood transfusions may be
necessary to improve oxygen delivery to the tissues and
prevent maternal or fetal complications. Blood
transfusions are typically reserved for women with
significant anemia (hemoglobin levels below 7-8 g/dL)
who are symptomatic or at risk of hemodynamic
instability. The decision to transfuse should consider
both maternal and fetal well-being, and transfusions
should be matched for blood type to reduce the risk of
transfusion reactions.35 Supportive care may also
involve maintaining proper hydration, optimizing
nutrition, and monitoring fetal growth. In cases of
severe anemia, close fetal monitoring is crucial to assess
for signs of intrauterine growth restriction (IUGR),
preterm labor, or fetal distress. Regular ultrasounds and
non-stress tests can help track fetal well-being and
guide management decisions.

6. Prevention and Education

Preventing non-iron deficiency anemia in pregnancy is
key to improving maternal and fetal health outcomes.
This involves early screening during prenatal care visits
to identify at-risk women and initiate early
interventions. Women who are at risk for vitamin B12,
folate, or hemoglobinopathies should receive
appropriate supplementation and counseling. Those
with chronic conditions should be managed to reduce
the risk of anemia exacerbation during pregnancy.
Health education on proper nutrition, including the
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consumption of folate-rich foods, vitamin B12, and
adequate protein intake, can play a role in reducing the
incidence of deficiencies.3¢ Genetic counseling is also an
essential component of care for women with a family
history of hemoglobinopathies, helping them
understand the risks of passing these conditions to their
offspring. Additionally, screening for infections, such as
malaria and HIV, in areas where these conditions are
endemic can help identify at-risk individuals and
prevent anemia-related complications. Regular
monitoring of hematologic parameters throughout
pregnancy is vital to detect any changes early and adjust
treatment plans accordingly.

Conclusion

Non-iron deficiency anemia in pregnancy is a
multifaceted condition with various underlying causes,
including vitamin deficiencies, hemoglobinopathies,
chronic diseases, and infections. Effective management
of this condition is essential to prevent adverse
maternal and fetal outcomes, such as preterm birth,
intrauterine growth restriction, and maternal morbidity.
A personalized approach to treatment is critical,
involving the identification of the specific cause and the
use of targeted therapies, such as vitamin
supplementation, disease-modifying drugs, infection
management, and, in some cases, blood transfusions.
Timely and accurate diagnosis is crucial for effective
intervention.  Diagnostic  strategies should be
comprehensive, including detailed maternal history,
laboratory tests, and possibly genetic screening for
inherited hemoglobinopathies. Once the underlying
cause is identified, management can be tailored to the
individual’'s needs, ensuring optimal health for both
mother and fetus.
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