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Abstract 
 
Anemia in the first trimester of pregnancy is a widespread health concern, impacting maternal and fetal well-being. 
Defined by low hemoglobin levels, anemia during early pregnancy is most commonly due to iron and folic acid 
deficiencies. This condition can lead to significant complications, including maternal fatigue, susceptibility to 
infections, and an increased risk of preeclampsia. For the developing fetus, early pregnancy anemia is associated with 
preterm birth, low birth weight, and, in severe cases, intrauterine growth restriction. These potential outcomes 
highlight the clinical importance of identifying and managing anemia promptly. The management of first-trimester 
anemia centers on nutritional and pharmacologic interventions. Nutritional strategies include daily supplementation of 
iron and folic acid, often complemented by vitamin C to enhance iron absorption. For women unable to tolerate or 
respond to oral supplementation, parenteral iron therapies, such as intravenous formulations, provide an effective 
alternative, though they may be limited by accessibility and cost considerations. Additionally, dietary 
recommendations to increase iron intake through foods like red meat, leafy greens, and fortified cereals further 
support treatment outcomes. 
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Introduction 
 
Anemia is a common and significant health 
concern among pregnant women, particularly 
during the first trimester. Defined by a 
hemoglobin level of less than 11 g/dL, anemia in 
pregnancy often results from a combination of 
physiological, nutritional, and socioeconomic 
factors. Early pregnancy is a critical period for 
both maternal adaptation to pregnancy and fetal 
organogenesis, making adequate maternal oxygen 
transport essential. Anemia compromises this 
process, with potential short- and long-term 
consequences for both mother and fetus. The 
global prevalence of anemia in pregnancy remains 
high, particularly in low- and middle-income 
countries, where factors like dietary inadequacy, 
infections, and limited access to healthcare 
contribute to the burden of this condition.1-2 Iron 
deficiency is the most common cause of anemia 
in pregnancy, accounting for nearly 50% of cases 
worldwide. During the first trimester, the body 
requires additional iron to support increased red 
blood cell production and fetal development. 
However, the physiological increase in plasma 
volume during pregnancy can lead to 
hemodilution, which may mask the extent of iron 
deficiency. Other causes of anemia in early 
pregnancy include deficiencies in folic acid and 
vitamin B12, as well as chronic conditions such as 
malaria and HIV, which are prevalent in certain 
regions and can worsen anemia. Left untreated, 
anemia during pregnancy can increase the risk of 
complications, including maternal morbidity, 
preterm birth, and low birth weight.3-4 

First-trimester anemia has unique clinical 
implications that make early detection and 
intervention crucial. During this period, the 
developing embryo undergoes rapid cell division 
and differentiation, processes that are highly 
oxygen-dependent. Anemia can lead to 
inadequate oxygen supply to the fetus, potentially 
impairing organ development and increasing the 
risk of long-term health consequences for the 
child. Moreover, maternal anemia is associated 
with increased risk of pregnancy complications 
such as preeclampsia and placental abruption, 
which can endanger both maternal and fetal 
health.5 In addition to the physiological impact of 

anemia on maternal and fetal health, there are 
socioeconomic factors that affect its prevalence 
and management. Pregnant women from lower 
socioeconomic backgrounds often face barriers to 
accessing high-quality healthcare and prenatal 
supplements, both of which are essential for 
anemia prevention and treatment. Moreover, 
cultural dietary practices and food insecurity can 
limit the intake of iron-rich foods, particularly in 
communities where meat and fortified foods are 
scarce. These challenges highlight the need for 
public health initiatives that address both medical 
and socioeconomic determinants of maternal 
anemia.6-9 Management of anemia in the first 
trimester focuses primarily on nutritional 
interventions, including iron and folic acid 
supplementation. Current guidelines recommend 
daily supplementation of 30–60 mg of elemental 
iron, accompanied by folic acid to prevent neural 
tube defects. While oral iron supplements are 
widely available and effective, they can cause 
gastrointestinal side effects, which may impact 
adherence, particularly in women experiencing 
nausea and vomiting in early pregnancy. For 
those who cannot tolerate oral supplementation or 
in whom oral treatments prove insufficient, 
parenteral iron therapy offers an alternative, albeit 
with considerations for cost and availability, 
especially in resource-limited settings.10-11 

 
Clinical Relevance of Anemia in the First 
Trimester 
 
Anemia in the first trimester of pregnancy holds 
critical implications for both maternal and fetal 
health, as this period is foundational for fetal 
development and maternal physiological 
adaptation to pregnancy. During the first 
trimester, the body undergoes significant 
hemodynamic changes to support pregnancy, 
including increased blood volume and plasma 
expansion, which can exacerbate pre-existing 
nutritional deficiencies and lead to hemodilution. 
The demand for iron, folic acid, and other 
nutrients also rises to support fetal growth and the 
formation of the placenta. When anemia develops 
during this time, the reduced oxygen-carrying 
capacity of maternal blood can impact cellular 
growth and division in the fetus, increasing the  
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risk of developmental delays and other 
complications.12-13 Maternal anemia in the first 
trimester has been associated with an elevated risk 
of adverse pregnancy outcomes. These include 
preterm birth, low birth weight, and, in severe 
cases, fetal growth restriction, as anemia can limit 
the oxygen and nutrient supply necessary for 
optimal fetal development. Additionally, anemia 
increases the risk of maternal complications, such 
as preeclampsia, which is often correlated with 
poor placental oxygenation. Studies have shown 
that pregnant women with untreated anemia are 
more susceptible to infections and postpartum 
hemorrhage, both of which can endanger maternal 
health and further complicate the postpartum 
period.14-15 

 
Pathophysiology and Risk Factors 
 
The pathophysiology of anemia in the first 
trimester of pregnancy is primarily driven by 
increased iron demands, expanded blood volume, 
and nutrient requirements essential for maternal 
and fetal growth. Pregnancy induces a 30–50% 
increase in plasma volume to accommodate the 
needs of the developing fetus and prepare the 
body for potential blood loss during delivery. 
However, red blood cell mass does not increase at 
the same rate during early pregnancy, leading to a 
natural dilution of hemoglobin levels, known as 
hemodilution. If maternal iron stores are 
insufficient, this process can result in iron-
deficiency anemia, the most common cause of 
anemia in pregnancy. Beyond iron, the increased 
need for folic acid and vitamin B12 also plays a 
crucial role, as these nutrients are necessary for 
erythropoiesis and DNA synthesis in both the 
mother and fetus.16-17 Risk factors for anemia in 
the first trimester include both nutritional and 
non-nutritional factors. Nutritional deficiencies 
are a leading cause, as many women enter 
pregnancy with suboptimal iron or folic acid 
levels due to inadequate dietary intake. This can 
be especially true in low-resource settings where 
iron-rich foods, such as red meat and fortified 
cereals, may not be readily available, or in cases 
where dietary preferences (e.g., vegetarian or 
vegan diets) limit iron intake. Additionally, 
deficiencies in vitamin B12 can exacerbate  

 
anemia, particularly among women with 
malabsorptive conditions or restrictive diets.18-19 

Certain demographic and health-related factors 
further increase the risk of anemia in early 
pregnancy. Women with a history of heavy 
menstrual bleeding or recent pregnancies may 
have depleted iron stores, making them more 
susceptible to anemia in subsequent pregnancies. 
Adolescent mothers, due to ongoing physiological 
growth, often have higher iron requirements and 
may be at increased risk if their diets are 
nutritionally insufficient. Other contributing 
factors include lower socioeconomic status, which 
can limit access to quality prenatal care and 
supplements, and conditions such as malaria or 
HIV, which are prevalent in specific regions and 
can lead to anemia through chronic inflammation 
or hemolysis.20  

 
Maternal and Fetal Implications 
 
Anemia during the first trimester of pregnancy 
poses significant risks for both maternal and fetal 
health, affecting outcomes throughout gestation 
and beyond. For the mother, anemia can lead to a 
range of complications, from fatigue and reduced 
immunity to increased susceptibility to infections, 
all of which may compromise her ability to carry 
out daily activities and adapt to pregnancy 
demands. Additionally, anemia is associated with 
a higher risk of obstetric complications, such as 
preeclampsia and placental abruption. Severe 
cases may even necessitate blood transfusions, 
increasing the risk of transfusion-related 
complications. The physical strain of anemia, 
particularly when left untreated, can have 
lingering effects on the mother’s postpartum 
health, delaying recovery and impacting her 
ability to care for herself and her newborn.21 For 
the developing fetus, anemia in early pregnancy 
carries serious implications, as this period is 
critical for organogenesis and cellular 
differentiation. Inadequate maternal hemoglobin 
levels compromise oxygen delivery to the fetus, 
which can hinder growth and development. 
Studies have shown that maternal anemia, 
especially when severe, is associated with an 
increased risk of fetal growth restriction, low birth 
weight, and preterm birth. Furthermore, maternal  
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iron deficiency may impair the development of 
the fetal brain, potentially impacting cognitive 
function and behavioral outcomes in childhood. 
The lack of sufficient oxygen and nutrients during 
this crucial developmental window can have long-
term effects on the child’s health and 
development, underscoring the importance of 
early intervention.22 Beyond the immediate 
effects, untreated anemia in pregnancy may also 
increase neonatal morbidity and mortality. Babies 
born to anemic mothers are at a higher risk of 
neonatal anemia, which can affect their early 
growth and immune function, making them more 
susceptible to infections and developmental 
delays. Preterm or low-birth-weight infants, often 
resulting from maternal anemia, face additional 
health challenges, including respiratory distress 
and metabolic complications, which require 
specialized neonatal care. Addressing anemia in 
the first trimester is therefore essential, not only to 
improve maternal health but also to prevent 
adverse fetal outcomes and support long-term 
child development. This highlights the need for 
proactive screening, early diagnosis, and timely 
treatment to mitigate the far-reaching effects of 
first-trimester anemia.23 

 

Diagnosis and Assessment 
 
Diagnosing and assessing anemia in the first 
trimester of pregnancy is essential for timely 
intervention to reduce potential complications. 
The initial diagnosis typically involves a complete 
blood count (CBC), which measures hemoglobin 
(Hb) levels, hematocrit, and red blood cell 
indices. According to the World Health 
Organization (WHO), anemia in pregnancy is 
defined as a hemoglobin level below 11 g/dL in 
the first trimester. A lower hemoglobin level, 
along with low mean corpuscular volume (MCV) 
and mean corpuscular hemoglobin concentration 
(MCHC) may indicate iron-deficiency anemia, 
the most common type of anemia in pregnancy. 
Further assessment of serum ferritin levels is 
recommended to confirm iron deficiency, as low 
ferritin indicates depleted iron stores. However, 
ferritin levels may be influenced by inflammation, 
so other markers, such as transferrin saturation, 
can provide additional context when assessing  

 
iron status.24 In cases where folate or vitamin B12 
deficiency is suspected, additional blood tests are 
warranted to measure serum folate and vitamin 
B12 levels. Folate deficiency, although less 
common than iron deficiency, is also a significant 
cause of anemia in pregnancy and is associated 
with adverse fetal outcomes such as neural tube 
defects. Vitamin B12 deficiency may contribute 
to anemia in specific populations, particularly 
those with malabsorption disorders or restrictive 
diets. 25 Other factors contributing to anemia in 
the first trimester should also be considered, 
especially in regions with high prevalence of 
malaria or HIV, which can exacerbate anemia. 
For pregnant women with underlying conditions 
like these, additional testing may be necessary, 
including malaria screening or viral load and CD4 
count assessments in HIV-positive individuals. 
Additionally, inflammatory markers like C-
reactive protein (CRP) or erythrocyte 
sedimentation rate (ESR) may be measured to 
assess chronic inflammation, which can impact 
anemia status and influence treatment strategies. 
Regular follow-up with hemoglobin and ferritin 
measurements throughout pregnancy helps 
monitor the effectiveness of interventions, 
ensuring that anemia is managed effectively and 
reducing the risk of adverse outcomes for both 
mother and fetus.26 

 
Management of Anemia in the First Trimester 
 
Managing anemia in the first trimester of 
pregnancy is essential to support maternal and 
fetal health and to minimize complications as 
pregnancy progresses. The cornerstone of 
treatment involves supplementing the specific 
nutrient deficiencies identified during diagnosis, 
primarily iron, folate, and vitamin B12. For iron-
deficiency anemia, the most common form, oral 
iron supplementation is usually the first-line 
treatment, with recommended doses between 30 
to 60 mg of elemental iron per day. This 
supplementation is often combined with folic acid 
(400 µg daily) to support both red blood cell 
production and neural tube development in the 
fetus. To enhance iron absorption, it is advised 
that pregnant women take iron supplements with 
vitamin C-rich foods, such as citrus fruits, and  
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avoid concurrent intake of calcium-rich foods, 
which can inhibit iron absorption.21 In cases 
where oral supplementation is insufficient or 
poorly tolerated, intravenous iron may be 
considered, especially in women with severe 
anemia or gastrointestinal issues that limit iron 
absorption. Intravenous iron bypasses the 
gastrointestinal tract, providing faster 
replenishment of iron stores and offering a 
solution for women who experience side effects 
like nausea and constipation with oral iron. If 
folate deficiency is confirmed, a higher dose of 
folic acid may be prescribed, typically 1 mg daily, 
until levels are stabilized. In instances of vitamin 
B12 deficiency, intramuscular injections of 
vitamin B12 can quickly restore levels, which is 
particularly important in vegetarian or vegan 
women, as they are at higher risk for this 
deficiency.22 

 

Non-nutritional causes of anemia, such as 
infections, should be addressed concurrently with 
nutritional management. In areas where malaria is 
endemic, prophylactic antimalarial treatment and 
insecticide-treated bed nets can help reduce the 
incidence of malaria-related anemia. For pregnant 
women with HIV, managing anemia may involve 
antiretroviral therapy and additional nutritional 
support, as these women are often at higher risk 
for anemia due to chronic inflammation and 
immune system challenges. Addressing these 
underlying conditions alongside anemia treatment 
is critical to improving outcomes and reducing 
recurrence.23 In addition to pharmacologic 
interventions, dietary counseling plays a crucial 
role in managing anemia in the first trimester. 
Pregnant women are encouraged to consume iron-
rich foods, such as lean meats, legumes, and leafy 
green vegetables, as well as foods rich in folate, 
like fortified grains and green vegetables. 
Education on nutrient-dense foods and ways to 
optimize absorption can empower women to 
make dietary choices that complement 
supplementation. Regular follow-up with 
hemoglobin and ferritin testing helps monitor the 
effectiveness of these interventions, allowing 
healthcare providers to adjust treatment plans as 
necessary. This comprehensive approach to 
anemia management in the first trimester not only  

 
improves maternal health but also supports 
optimal fetal development, reducing the risk of 
adverse pregnancy outcomes.24-26 

 

Conclusion 
 
Anemia in the first trimester of pregnancy is a 
common but significant condition that can impact 
maternal and fetal health if left untreated. The 
first trimester is a critical period for fetal 
development and maternal adaptation to 
pregnancy, and anemia during this time can lead 
to complications such as preterm birth, low birth 
weight, and developmental delays in the fetus, as 
well as increased risk of maternal infections, 
fatigue, and complications such as preeclampsia. 
Early diagnosis and comprehensive management 
of anemia are essential to mitigate these risks and 
promote healthier outcomes. Management 
strategies should be tailored to address the 
specific nutrient deficiencies underlying anemia, 
primarily focusing on iron, folate, and vitamin 
B12 supplementation, along with dietary guidance 
to optimize nutrient intake. For women with 
severe anemia or intolerance to oral supplements, 
intravenous iron and other alternatives may 
provide effective solutions. Addressing 
underlying conditions such as malaria or HIV, 
particularly in endemic regions, is also critical to 
managing anemia in pregnancy and ensuring 
comprehensive care. 
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