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ABSTRACT:

Pregnancy anemia is a global health problem that has a big impact on the health of both the mother and the fetus, especially in low- and middle-income countries,
where it is most common. This condition is mostly caused by iron deficiency, but other micronutrient deficiencies (like folic acid and vitamin B12), infections,
chronic diseases, and hereditary disorders like thalassemia can also play a role. Anemia is exacerbated when nutritional requirements are not met because of the
physiological demands of pregnancy, which are characterized by increased blood volume and production of red blood cells. Maternal exhaustion, an increased risk
of infection, and serious complications like postpartum hemorrhage are all consequences. Low birth weight, preterm delivery, and developmental impairments are
among the risks for fetuses. Poor dietary habits, a lack of access to healthcare, and a lack of adherence to supplementation regimens perpetuate anemia, which is
preventable. This review delves into the epidemiology, pathophysiology, clinical implications, and management strategies for anemia in pregnancy. It underscores
the significance of early detection, dietary improvements, iron and folate supplementation programs, and robust public health policies aimed at reducing this
preventable burden. To break the cycle of malnutrition that continues from generation to generation and improve maternal and fetal outcomes, collaborative efforts
spanning medical care, community outreach, and policymaking are essential.
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Introduction

Pregnancy anemia is a major global health issue, particularly in low- and middle-income nations, where nearly 38% of pregnant women are affected. Iron
deficiency is primarily to blame, but infections, deficiencies in folic acid and vitamin B12, and genetic disorders like thalassemia may also play a role.
The body's need for iron and other micronutrients increases as a result of the physiological changes that occur during pregnancy, such as an increase in
blood volume and the production of red blood cells. Without adequate nutritional intake or supplementation, this demand often exceeds supply, leading
to anemia [1].

The condition poses serious risks for both mother and fetus. Maternal complications include fatigue, increased susceptibility to infections, and a higher
risk of postpartum hemorrhage. For the fetus, anemia is associated with low birth weight, preterm delivery, and impaired cognitive development. Anemia
in pregnancy is still common despite the fact that it can be prevented. This is because of poor diet, limited access to healthcare, and low supplementation
program adherence. The epidemiology, causes, effects, and current treatment options for anemia during pregnancy are examined in this review. It also
highlights the importance of early screening, nutritional interventions, and public health initiatives to reduce the burden of this preventable condition and
improve maternal-fetal outcomes [2].

Causes of Anemia in Pregnancy:
. Iron deficiency (most common)
. Folate deficiency
. Vitamin B12 deficiency
. Parasitic infections (like hookworm, malaria)
. Chronic diseases or hemoglobinopathies [3]

1. Anemia in Pregnancy: Prevalence, Pathophysiology, and Management Strategies

Prevalence, pathophysiology, and management (treatment strategies) are the three most important aspects of this title's proposal for a comprehensive and
methodical investigation of anemia during pregnancy. Anemia affects 38% of pregnant women worldwide, with a disproportionately high prevalence in
developing nations as a result of nutritional deficiencies, infections, and a lack of access to medical care. Beginning with data from the World Health
Organization (WHO), national surveys, and epidemiological studies, this review would conduct a global and regional examination of the prevalence of
anemia in pregnant women. It would emphasize disparities between high-income and low-income nations and examine factors contributing to
underreporting or misclassification of anemia cases [4].
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The pathophysiology section would detail the physiological changes during pregnancy, particularly the increase in plasma volume, which can dilute
hemoglobin concentration—a phenomenon known as hemodilution. It would also explore iron metabolism, the role of hepcidin, and how deficiencies in
essential nutrients like iron, folic acid, and vitamin B12 contribute to anemia. Secondary causes would include inflammatory pathways, chronic
conditions, and hemoglobinopathies like sickle cell and thalassemia. Finally, the review would examine current management strategies including dietary
modifications, oral and parenteral iron therapy, and the management of underlying causes. It would critically examine antenatal care protocols, the
efficacy of iron-folic acid supplementation programs, and clinical implementation difficulties like low compliance, side effects, and limited resources.
Case studies or clinical guidelines may be included to provide practical insights [6].
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Fig-1: Mind map of managing anemia during pregnancy

2. Maternal Anemia During Pregnancy: Clinical Implications and Therapeutic Approaches

The clinical impact of therapeutic interventions for anemia during pregnancy, with the goal of providing clinicians, obstetricians, and midwives with
direction. Maternal anemia is linked to fatigue, infections, delivery complications, and increased maternal mortality, especially in low-resource settings.
Fetal risks include IUGR, low birth weight, preterm birth, and neurodevelopmental delays. Oral iron (ferrous sulfate, gluconate), intravenous iron (iron
sucrose, ferric carboxymaltose), and blood transfusions in severe cases are all options for treatment. The severity of the anemia, gestational age, and
comorbidities all influence treatment. The review will also cover WHO, NICE, and national guidelines, emphasizing hemoglobin monitoring throughout
pregnancy for optimal care [7].
Risk Factors

e Poor nutritional intake

e  Multiple pregnancies or closely spaced pregnancies

e  Adolescents or underweight women

e  Pre-existing anemia before conception

. Infections or chronic illnesses [8]
This image visually presents the risks associated with pregnancy and childbirth, dividing them into three categories: neonatal risks (related to the
newborn), offspring risks (longer-term risks for the child), and maternal risks (affecting the mother). Here's a summary of each:
Neonatal Risks:

e These concerns focus on the health of the newborn. Examples include low birth weight, being small for gestational age, fetal distress, and

preterm birth (being born before 37 weeks of pregnancy) [9].

Offspring Risks:

e  These difficulties might arise as the child gets older. They include problems with memory or processing, intellectual disabilities, and iron

deficiency—problems that may be influenced by problems that arise during pregnancy [10].
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Fig-2: Risk of anemia during pregnancy

Maternal Risks:

e  This category highlights risks for the mother during or after pregnancy. Preeclampsia, a serious pregnancy complication linked to high blood
pressure, hysterectomy (the removal of the uterus), maternal shock, increased ICU admission rates, and, in rare instances, maternal death are
all examples of these complications. Preterm labor is when a woman goes into labor too early. Placental abruption is when the placenta
detaches prematurely. Severe postpartum hemorrhage is when there is excessive bleeding after delivery [11].

Risks are paired with relevant illustrations in each section of the image, such as a fetus representing neonatal risks, a child's brain representing risks to
offspring, and a pregnant woman representing maternal risks [12].

3. Iron-Deficiency Anemia in Pregnancy: Challenges and Advances in Management

Iron-deficiency anemia (IDA), accounting for about 75% of anemia cases in pregnancy, presents unique challenges. These include a lack of iron in the
diet, increased physiological demands, gastrointestinal side effects from iron taken orally, and restricted parenteral therapy access in underserved areas.
Cultural practices, low awareness, and poor adherence to supplementation worsen the issue. Hemoglobin, serum ferritin, transferrin saturation, and C-
reactive protein are all used to diagnose the condition, with an emphasis on a comprehensive approach due to distortions caused by inflammation.
Improved iron formulations for oral and intravenous administration and recognition of hepcidin's regulatory role in iron metabolism, particularly in
pregnant populations prone to infection, are recent developments [13].
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Fig-3: iron deficiency effect during pregnancy

The implications of iron deficiency anemia during pregnancy are the focus of this image. It highlights three key risks:
e  Premature Delivery: People who are pregnant and have iron deficiency anemia run a greater risk of giving birth earlier than was anticipated.
This can lead to complications for both the baby and the mother [14].
e Low Birth Weight: The baby may be born with a weight that is below the normal range. This could cause problems with the baby's
development or other health issues [15].
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. perinatal mortality: The risk of losing a baby during pregnancy or shortly after delivery is referred to as perinatal mortality, a serious and
heartbreaking outcome [16].

e  Each aspect stresses the critical importance of maintaining healthy iron levels during pregnancy, as iron is essential for the development and
overall health of both the mother and the baby [17].

4. Understanding Anemia in Pregnancy: A Global Health Perspective

The public health and policy-focused lens, positioning anemia during pregnancy as a critical global maternal health issue. It examines global trends,
regional disparities, and social determinants such as poverty, gender inequality, food insecurity, and limited antenatal care. In crisis situations, the effects
of conflict, displacement, and healthcare gaps are highlighted. Programs like India’s Anemia Mukt Bharat and WHO’s Global Nutrition Targets 2025 are
assessed for effectiveness, community engagement, and implementation challenges. The review promotes evidence-based policies, multisectoral action,
and robust monitoring frameworks by examining digital health tools, community screening models, and their incorporation into reproductive health
strategies [18].

5. The Burden of Anemia During Pregnancy: Causes, Consequences, and Care

The etiology, clinical and public health impacts, and intervention strategies for anemia during pregnancy. It discusses nutritional deficiencies, infections,
chronic diseases, and hereditary conditions, focusing on the ways in which social factors like a lack of access to healthcare and education exacerbate
these conditions. The consequences include maternal fatigue, infections, labor complications, preterm birth, low birth weight, and long-term effects like
impaired cognition and intergenerational poverty. Intervention strategies discussed include deworming, education, health system strengthening, routine
screening, and dietary changes. The review promotes a continuum-of-care model and life-course approach, integrating anemia prevention into broader
maternal and child health services[ 19].

Prevention Strategies
Nutritional Interventions

Iron and Folic Acid (IFA) Supplementation

During pregnancy, the World Health Organization (WHO) recommends taking 30-60 mg of elemental iron and 400 g of folic acid daily. This reduces the
likelihood of iron-deficiency anemia and helps meet the increased nutritional requirements [20].

Dietary Diversification

Improving dietary habits is crucial. Iron-rich foods like red meat, poultry, green leafy vegetables, and legumes should be consumed by pregnant women.
Additionally, consuming vitamin C-rich foods like citrus fruits and tomatoes enhances the absorption of dietary iron.

Fortified Foods

Fortified staple foods like iron-fortified flour, cereals, or salt can effectively increase population iron intake when dietary changes alone are insufficient
[21].

B. Infection Control

Deworming in Endemic Areas

Anemia and blood loss can be exacerbated by parasitic infections like hookworm. In areas where these infections are prevalent, deworming is an important
preventative measure that is typically recommended after the first trimester.

Malaria Prevention

The use of insecticide-treated mosquito nets and intermittent preventive treatment during pregnancy (IPTp) are essential in areas where malaria is
prevalent. By destroying red blood cells, malaria can significantly contribute to anemia [22].

Treatment of Other Infections

Prompt diagnosis and treatment of urinary tract infections and other systemic infections during pregnancy are important, as chronic infections can worsen

or contribute to anemia.

C. Antenatal Care (ANC) ServicesRegular Screening and Monitoring

Hemoglobin level tests should be part of the routine antenatal visits to check for anemia. Management can be carried out promptly with early detection.
Nutrition Education and Compliance

Providing education on iron-rich diets and the importance of adhering to supplementation regimens helps improve compliance and outcomes.
Management of Underlying Conditions
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Any underlying medical conditions contributing to anemia, such as hemoglobinopathies or chronic diseases, should be appropriately diagnosed and
managed [23].

D. Health System and Community Interventions

Strengthening Supply Chains

Ensuring a consistent supply of supplements, diagnostic tools, and treatment options at healthcare facilities is crucial for effective anemia prevention
[24].

Training of Healthcare Workers

Healthcare providers must be adequately trained in identifying, preventing, and managing anemia in pregnant women, as well as in counseling patients.
Community Awareness and Engagement

The adoption of preventative measures can be enhanced by raising community awareness of the significance of maternal nutrition, hygiene, and timely
healthcare.

Encouraging Early and Regular ANC Visits

The timely detection and continuous monitoring that are essential for the prevention and management of anemia during pregnancy are made possible by

early registration for antenatal care and regular follow-up visits [25].

Conclusion:

Anemia during pregnancy poses significant risks to maternal and fetal well-being, including complications such as postpartum hemorrhage and preterm
delivery. Despite being preventable, its prevalence remains high due to factors like poor diet, limited healthcare access, and inadequate supplementation
adherence. An effective program of iron and folate supplementation, early detection through routine screening, and improved dietary intake of iron-rich
and fortified foods are all needed to treat anemia. Public health initiatives, such as community education and national policies, can play a crucial role in
reducing the burden of this condition. Not only do investments in maternal nutrition and health systems improve pregnancy outcomes, but they also
support the long-term development of children and provide health benefits for generations to come. To combat anemia and ensure better health for
mothers and their children, healthcare providers, policymakers, and communities must work together. Preventing anemia in pregnancy requires a multi-
pronged approach involving nutritional supplementation, infection control, health education, and robust ANC services. Early detection and consistent
interventions can significantly reduce maternal and neonatal risks.
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