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Abstract

Anemia in pregnancy is a prevalent condition that poses significant risks to maternal and fetal health, affecting
millions of women worldwide. It is often characterized by a decrease in hemoglobin levels due to various causes,
including nutritional deficiencies, chronic diseases, and infections. Among the complications associated with anemia
during pregnancy, postpartum hemorrhage (PPH) stands out as a critical concern, characterized by excessive bleeding
following childbirth. This review explores the intricate relationship between anemia in pregnancy and the risk of
PPH, emphasizing the underlying mechanisms, risk factors, and clinical implications that healthcare providers must
consider for effective management. The pathophysiological connection between anemia and PPH is complex, as
anemia can impair the body's hemostatic response to blood loss during and after delivery. Women with anemia are
more likely to experience complications such as uterine atony and retained placental fragments, which are significant
contributors to PPH. Moreover, the presence of anemia may hinder appropriate responses to excessive bleeding,
making early identification and management crucial for mitigating risks. Understanding these dynamics is essential
for healthcare professionals to implement preventive strategies and tailor interventions to enhance maternal outcomes.
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Introduction concerning because it can lead to a range of

complications, including fatigue, impaired
Anemia in pregnancy is a global public health physical performance, and an increased risk of
issue that significantly impacts maternal and fetal infections. Additionally, anemia in pregnancy has
health. It is characterized by a reduction in been linked to adverse outcomes such as low birth
hemoglobin levels, which can lead to inadequate weight, preterm deli\(er%,zand increased maternal
oxygen transport throughout the body. According morbidity and mortality.”* One of the most severe
to the World Health Organization (WHO), complications associated with anemia during
approximately 38% of pregnant women in pregnancy is postpartum hemorrhage (PPH),
developing countries and about 18% in developed defined as excessive blood loss following
countries are affected by anemia during childbirth. PPH is a leading cause of maternal
pregnancy. The condition is particularly mortality, particularly in low-resource settings
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where access to healthcare may be limited. The
association between anemia and PPH is complex,
as low hemoglobin levels can impair the body’s
ability to respond to blood loss during and after
delivery. Women with anemia may experience
more severe blood loss due to inadequate uterine
contractions (uterine atony), retained placental
fragments, or other underlying conditions that
contribute to bleeding. The pathophysiology of
anemia in pregnancy involves multiple factors,
including increased iron demands due to
expanding blood volume and the needs of the
developing  fetus.  Nutritional deficiencies,
particularly of iron, folate, and vitamin B12, are
among the most common causes of anemia in
pregnant women. In addition, chronic diseases
such as kidney disease, autoimmune disorders,
and infections can contribute to anemia. This
multifactorial nature of anemia highlights the
importance of a comprehensive approach to
prevention and management that addresses the
various underlying causes and risk factors.*

The impact of anemia on maternal health extends
beyond the immediate complications of
pregnancy. Women who experience anemia may
have long-term health consequences, including an
increased risk of developing chronic conditions
such as cardiovascular disease. Furthermore,
anemia can negatively affect a woman’s quality of
life, leading to fatigue, decreased productivity,
and challenges in maternal care. This underscores
the need for targeted public health initiatives that
focus on the prevention and management of
anemia among pregnant women.® Healthcare
providers play a crucial role in the early
identification and management of anemia during
pregnancy. Routine screening for anemia through
blood tests, such as complete blood counts and
iron studies, should be integrated into prenatal
care protocols. Early detection allows for timely
interventions, including nutritional
supplementation and education on dietary
practices to enhance iron intake. Moreover,
healthcare providers should be vigilant in
monitoring pregnant women for signs of
postpartum hemorrhage, particularly in those with
known anemia, to ensure prompt management of
any complications that may arise.’
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Causes of Anemia in Pregnancy

Anemia during pregnancy can arise from a variety
of underlying factors, which can be broadly
categorized into nutritional deficiencies, chronic
diseases, and other physiological changes that
occur during this period.

Nutritional Deficiencies

The most prevalent cause of anemia in pregnancy
is iron deficiency, often exacerbated by increased
demands for iron due to the expansion of maternal
blood volume and fetal growth. During
pregnancy, the body requires approximately 1,000
mg of additional iron to support increased
hemoglobin production, placental development,
and fetal iron stores. A diet low in iron-rich foods
or poor bioavailability of dietary iron can
contribute significantly to the development of
iron-deficiency anemia. Additionally, deficiencies
in vitamins such as folate and vitamin B12 can
lead to megaloblastic anemia, which is
characterized by the production of larger than
normal red blood cells that are ineffective in
oxygen transport. These deficiencies may result
from inadequate dietary intake or malabsorption
issues.®?

Chronic Diseases

Chronic medical conditions can also be
significant contributors to anemia in pregnant
women. Conditions such as chronic kidney
disease, autoimmune disorders (e.g., lupus), and
infections (e.g., malaria, HIV) can impair red
blood cell production or lead to increased
destruction of red blood cells. For example,
chronic inflammation from autoimmune diseases
can lead to anemia of inflammation, where the
body produces less erythropoietin (a hormone that
stimulates red blood cell production) in response
to inflammatory cytokines. Additionally, women
with preexisting anemia before pregnancy may be
at an increased risk of exacerbation during their
pregnancy due to these chronic conditions.
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Blood Loss

Pregnancy may also be associated with blood loss
that can contribute to anemia. Women may
experience bleeding due to complications such as
placental abruption or placenta previa, which can
lead to significant blood loss and subsequent
anemia. Moreover, women with a history of
heavy menstrual bleeding (menorrhagia) prior to
pregnancy may be at increased risk for developing
anerrﬂa during pregnancy due to continued blood
loss.

Physiological Changes

Pregnancy induces various physiological changes
that can impact the hematologic status of women.
The expansion of plasma volume is more
pronounced than the increase in red blood cell
mass, leading to a dilutional effect known as
"physiologic anemia of pregnancy.” This
condition is characterized by lower hemoglobin
and hematocrit levels but is usually not clinically
significant. However, it can mask underlying
nutritional deficiencies or other pathologic causes
of anemia if not carefully evaluated.'?

Socioeconomic and Demographic Factors

Socioeconomic factors, including low income,
limited access to healthcare, and education, can
exacerbate the risk of anemia in pregnancy.
Women from disadvantaged backgrounds may
have less access to iron-rich foods, prenatal care,
and health education, making them more
susceptible to nutritional deficiencies.
Furthermore, demographic factors such as age,
number of pregnancies, and ethnicity can
influence the prevalence and causes of anemia in
pregnant women. For instance, adolescents and
women with multiple pregnancies may have
increased nutritional needs that, if unmet, can lead
to anemia.™®

Risk Factors for

Hemorrhage

Postpartum
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Postpartum hemorrhage (PPH) is defined as
excessive bleeding after childbirth, specifically
more than 500 mL following vaginal delivery and
more than 1,000 mL after cesarean delivery. The
risk factors for PPH can be classified into several
categories, including obstetric, maternal, and
procedural factors.

Obstetric Factors

1. Previous PPH:

Women with a history of postpartum hemorrhage
are at a significantly higher risk of experiencing
PPH in subsequent pregnancies. The recurrence
risk may be due to underlying factors such as
uterine atony or retained placental tissue that may
predispose them to similar complications.*3

2. Multiple Pregnancies:

Twin or higher-order multiple pregnancies
increase the risk of PPH due to the over-
distension of the uterus and subsequent difficulty
in effective uterine contractions post-delivery.
The increased risk of uterine atony and greater
likelihood of surgical interventions further
contribute to this heightened risk.*

3. Prolonged Labor:

Extended labor, particularly the second stage of
labor, can result in uterine fatigue, leading to
atony and ineffective contractions after delivery.
This prolonged exertion can compromise the
uterine muscle's ability to contract effectively,
thereby increasing the risk of bleeding.®®

4. Instrumental Deliveries:

The use of instruments such as forceps or vacuum
extraction during delivery can result in trauma to
the birth canal or uterus, contributing to the risk
of hemorrhage. These interventions can also
increase the chances of uterine atony due to
disruption of normal physiological processes.®
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5. Retained Placenta:

The failure of the placenta to deliver completely
can lead to significant blood loss. Retained
placental fragments can prevent the uterus from
contracting effectively, resulting in ongoing
bleeding.

Maternal Factors

1. Anemia:

Women with pre-existing anemia may be more
susceptible to the effects of blood loss during and
after delivery. Reduced hemoglobin levels can
limit the body's capacity to tolerate blood loss,
making them at greater risk for severe
complications related to PPH.%’

2. Age and Parity:

Advanced maternal age and high parity (having
multiple pregnancies) are associated with an
increased risk of PPH. Older mothers may have a
greater likelihood of developing uterine atony or
other complications during labor and delivery.

3. Obesity:

Maternal obesity has been identified as a risk
factor for PPH. Excess weight may be associated
with higher rates of cesarean delivery, labor
complications, and increased risk of pre-existing
conditions that can complicate delivery.8

4. Chronic Medical Conditions:

Underlying health issues such as hypertension,
diabetes, and coagulation disorders can
predispose women to an increased risk of PPH.
These conditions may impact the body’s ability to
manage blood loss effectively or increase the
likelihood of complications during labor.

Procedural Factors

1. Cesarean Delivery:
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Cesarean sections carry a higher risk of PPH
compared to vaginal deliveries. Surgical
procedures can result in significant blood loss,
and the risk of complications, such as uterine
atony or infection, can be heightened
postoperatively.

2. Manual Removal of the Placenta:

The need for manual removal of the placenta can
increase the risk of uterine trauma and subsequent
hemorrhage. This procedure may be necessary in
cases of retained placenta but can lead to
complications if not managed properly.°

3. Use of Oxytocin:

While oxytocin is commonly used to prevent and
treat uterine atony, its improper use or
administration can also contribute to PPH. For
instance, if oxytocin is not administered
adequately during the third stage of labor, the risk
of atony and subsequent bleeding may increase.?

Clinical Management of Anemia and
Postpartum Hemorrhage

Effective clinical management of anemia during
pregnancy and the risk of postpartum hemorrhage
(PPH) requires a comprehensive and integrated
approach. This involves early identification,
appropriate treatment protocols, and preventive
measures tailored to the individual needs of
pregnant women. The management strategies can
be categorized into assessment, treatment of
anemia, prevention and management of PPH, and
postpartum care.

Assessment and Diagnosis

1. Routine Screening:

Routine screening for anemia should be part of
prenatal care, typically conducted through
complete blood counts (CBC) at the first prenatal
visit and again in the third trimester. The WHO
recommends hemoglobin levels below 11 g/dL as
indicative of anemia in pregnancy.?
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2. Identifying Risk Factors:

Clinicians must assess risk factors for both
anemia and PPH during initial evaluations. A
detailed history should include dietary habits,
medical history (including previous anemia or
PPH), and current symptoms that may suggest
these conditions.??

3. Laboratory Testing:

If anemia is detected, further investigations may
include serum ferritin, iron studies, vitamin B12,
and folate levels to determine the type and
underlying cause of anemia. A thorough
evaluation helps guide appropriate treatment
strategies.?

Treatment of Anemia
1. Nutritional Supplementation:

Iron supplementation is a cornerstone of anemia
management in pregnancy. Oral iron supplements,
typically ferrous sulfate, are prescribed at a
dosage of 30-60 mg of elemental iron per day,
with adjustments based on individual tolerance
and levels of anemia. In cases of severe iron
deficiency anemia or poor tolerance of oral iron,
intravenous  iron  formulations may be
considered.?

2. Vitamin Supplementation:

In addition to iron, prenatal vitamins containing
folate and vitamin B12 should be provided to
address potential deficiencies that contribute to
anemia. Adequate folate intake is crucial for
preventing megaloblastic anemia, while vitamin
B12 is necessary for proper red blood cell
formation.®

3. Dietary Counseling:

Educating pregnant women on dietary sources of
iron (such as red meat, poultry, fish, lentils, beans,
and fortified cereals) and how to enhance iron
absorption (e.g., consuming vitamin C-rich foods)
is essential. Avoiding inhibitors of iron
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absorption, such as tea and coffee, during meals
can also be beneficial.

4. Management of Underlying Conditions:

For women with anemia related to chronic
diseases, managing the underlying condition (e.g.,
diabetes, renal disease) is critical to improving
anemia and reducing risks during pregnancy.?

Prevention and Management of Postpartum
Hemorrhage

1. Active Management of the Third Stage of
Labor:

The use of active management techniques during
the third stage of labor is essential for preventing
PPH. This includes administering oxytocin
immediately after delivery to promote uterine
contractions and minimize the risk of atony.

2. Uterine Massage:

Gentle fundal massage should be performed
immediately after delivery to stimulate uterine
contractions and prevent atony.

3. Monitoring and Early Intervention:

Careful monitoring of blood loss during and after
delivery is crucial. If excessive bleeding is

detected, immediate interventions should be
initiated.  Clinicians must be prepared to
administer uterotonics (e.g., oxytocin,
methylergometrine,  carboprost) to  control
bleeding.

4. Fluid Resuscitation and Blood Products:

In cases of significant blood loss, fluid
resuscitation with crystalloids should be initiated
promptly. If bleeding continues or hemoglobin
levels drop significantly, the transfusion of
packed red blood cells (PRBCs) may be required
to stabilize the patient.
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5. Surgical Interventions:

For severe cases of PPH that do not respond to
medical management, surgical interventions may
be necessary. These can include uterine artery
ligation, Bakri balloon placement, or, in extreme
cases, hysterectomy.?®

Postpartum Care and Follow-Up

1. Postpartum Assessment:

After delivery, women should be assessed for
signs of anemia and ongoing bleeding. Follow-up
hemoglobin checks are recommended, especially
for those who were anemic during pregnancy or
experienced significant blood loss.

2. Continued Nutritional Support:

Continued iron and vitamin supplementation
should be encouraged during the postpartum
period to replenish iron stores and support
recovery from blood loss. Women should receive
education on the importance of maintaining a
nutritious diet during this time.

3. Psychosocial Support:

Providing emotional and psychological support to
new mothers is essential, as anemia and PPH can
contribute to postpartum depression. Referrals to
counseling or support groups may be beneficial
for those struggling to cope with their health
challenges.?®

Conclusion

Effective management of anemia in pregnancy
and the associated risk of postpartum hemorrhage
(PPH) is crucial for ensuring maternal and
neonatal health. Anemia remains a prevalent issue
during pregnancy, often stemming from
nutritional deficiencies, chronic diseases, or
underlying  conditions.  Recognizing  and
addressing these causes through proactive
screening, supplementation, and dietary education
can significantly mitigate the risks associated with
anemia.  Additionally,  understanding  the
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multifactorial nature of PPH is essential for
implementing preventive strategies during labor
and delivery. By adopting an integrated approach
that includes routine assessment, active
management during the third stage of labor, and
immediate intervention in cases of excessive
bleeding, healthcare providers can enhance the
safety of childbirth. Continuous monitoring and
postpartum care, including nutritional support and
emotional well-being, play a vital role in recovery
for new mothers. Furthermore, addressing
systemic issues such as access to healthcare,
education, and community support is essential to
improving outcomes for women at risk of anemia
and PPH.
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