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Maternal hemorrhage is linked to adverse effects, such as anemia, hypovolemic shock, disseminated intravascular
coagulation, acute respiratory distress, renal failure, impaired breastfeeding, and the worsening of existing diseases in
mothers, which compromises both physical and psychological health .
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| 1. Introduction

Globally, 295,000 maternal deaths occurred in 2017, resulting in an overall MMR of 211 deaths per 100,000 births.
Obstetric hemorrhage is the leading cause of maternal death worldwide, accounting for 27.1% of all maternal deaths 1.
The active management of the third stage of labor (AMTSL) is a preventive measure for PPH and consists of the
administration of exogenous oxytocin (Pitocin), control cord traction, and early cord clamping. However, there is growing
evidence of the adverse effects of exogenous oxytocin in hormal maternal physiological changes during postpartum and
an increased risk of PPH in women who have received higher doses of exogenous oxytocin [2E14],

The physiological management of the third stage of labor has received increased attention from researchers. Many
studies have been conducted to investigate the effects of early skin-to-skin contact (SSC) between the newborn and the
mother and early breastfeeding on the prevention of PPH through their effects on the duration of the third stage of labor
and postpartum blood loss BIEIAEBIBILNLL Thjs review aimed to determine the role of SSC and BF on PPH, the duration
of the third stage of labor, and the amount of postpartum blood loss, and to clarify the physiological mediator of their
effects on women during labor.

| 2. Postpartum Hemorrhage

The definition of postpartum hemorrhage varies across institutions. The WHO defines PPH as “blood loss of 500 mL or
more within 24 h after birth, while severe PPH is blood loss of 1000 mL or more within 24 h” 12.The Royal College of
Obstetricians and Gynecologists X3 defines PPH as “the loss of 500 mL or more of blood from the genital tract within 24 h
of the birth of a baby. The American College of Obstetricians and Gynecologists (ACOG) defined PPH as blood loss of
more than 500 mL for vaginal delivery and more than 1000 mL for cesarean section 24, while their updated definition is “a
cumulative blood loss of greater than or equal to 1000 mL or blood loss accompanied by signs or symptoms of
hypovolemia within 24 h after the birth process” (13,

Saxton et al. classified the definition of PPH into medical and physiological definitions. Their medical definition of PPH is
“blood loss greater than 499 mL,” while the physiological definition is “blood loss of any volume that causes signs of shock
or anemia; this volume might vary from woman to woman” (p. 2) The main cause of PPH is uterine atony, i.e., the failure
of the uterus to contract efficiently after placenta delivery, which is known as atonic PPH [X8II1718 ppH commonly lasts
for 24 h, which is called immediate PPH, but there are instances of hemorrhage for up to six weeks after delivery, which is
known as delayed PPH 2],

Obstetric hemorrhage is one of the leading contributing factors to maternal deaths worldwide, representing 27.1% of
pregnancy-related deaths . This preventable condition has caused challenges to obstetric care globally. carried out a
systematic review and meta-analysis of 71 studies using meta-regression technigues to provide regional estimates of the
prevalence of postpartum hemorrhage and found that the overall prevalence rate was 10.8% worldwide for blood loss =
500 cc, with Africa accounting for 25.7% of cases, both Latin America and Asia accounting for 8% each, and 13% in both
Europe and North America 2. The incidence of PPH in the United States has increased by 27% from 1995-2004 211,

Besides contributing to mortality rates, PPH is a source of concern because it is associated with severe maternal
morbidity. estimated the frequency of severe maternal morbidity and assessed the underlying etiologies in the United
States, and found that PPH is responsible for almost half of all cases of severe morbidity (46.6%) [22. Maternal



hemorrhage is linked to adverse effects, such as anemia, hypovolemic shock, disseminated intravascular coagulation,
acute respiratory distress, renal failure, impaired breastfeeding, and the worsening of existing diseases in mothers, which
compromises both physical and psychological health [231124],

The most common cause of PPH is uterine atony 25126 The causes of PPH can be summarized by the four Ts, as shown

in Table 1: trauma (injuries resulting from lacerations), tone (uterine atony), thrombin (bleeding disorders), and tissue
(retained tissues) [2611271[281(29]

The most common factor contributing to the increasing rate of PPH is uterine atony, which is known as atonic PPH.
Between 75 and 80% of PPHSs result from uterine atony [28139[31] Thjs condition develops when the uterine musculature
loses its tone. Several factors predispose women to uterine atony, including uterine leiomyomata, multiple gestations,
oxytocin augmentation, over-distention of the uterus, chorioamnionitis, prolonged labor, grand multiparity, fetal
macrosomia, polyhydramnios, precipitous labor, and exposure to magnesium sulfate regiments and halogenated
anesthetics 127,

Despite the knowledge of risk factors, evidence of specific predisposing factors has not yet been documented, and many
of the findings are only claims. Since bleeding is a common problem after delivery, predicting cases that will lead to atonic
PPH is a challenge. Moreover, atonic PPH can occur without risk factors, and statistics show that atonic PPH occurs more
frequently in women without risk factors 3233l |n this way, all women are equally vulnerable to PPH; thus, preventive
measures should be part of each delivery process.

Despite the evidence that PPH occurs independently of the presence of risk factors, the knowledge of them remains the
most commonly used approach to predicting the probability of hemorrhage B4l. PPH is a rapid and unpredictable maternal
condition that has few leading symptoms. Documented findings have highlighted that 60% of women do not express any
sign of increased likelihood of experiencing excessive bleeding 2. In instances where there is poor service delivery,
women can receive poor maternal care that exposes them to complications.

Some of the risk factors that interfere with the ability of the uterus to contract are the size of the infant (i.e., a large baby
weighing more than 4.0 kg); placenta previa; polyhydramnios; exhaustion of muscles following prolonged labor;
incomplete separation of the placenta; a full bladder; high parity; weakening of the myometrium, which may fail to
contract; multiple gestations; the administration of an exogenous hormone (Pitocin) [2I18IZLI28ISEISTISE] Qe of the
negative effects of exogenous oxytocin in normal labor is its reduction in the production of endogenous oxytocin B2149]
Anemia during pregnancy increases the risk of PPH. The process of clotting is affected, which makes it difficult to stop
bleeding and manage PPH, and can lead to death [,

Two methods are used to manage the third stage of labor to prevent PPH: active and expectant management. Active
management involves using early cord clamping, a prophylactic uterotonic, and controlled cord traction to promote the
delivery of the placenta. The use of oxytocin reduces the risk of PPH in both cesarean and vaginal births During expectant
or physiologic management, the placenta is allowed to be delivered spontaneously or with maternal pushing efforts only
(hands-off)

Many studies have compared the two methods in managing the third stage of labor (active versus expectant), and most
have favored active management for preventing severe PPH (>1000 mL of blood loss) .. Prediville et al. conducted a trial
that compared active and expectant management, and expectant management was associated with a three times higher
possibility of PPH compared to the active management group (OR: 3.1, 95% ClI: 2.3-4.2) ¥4, |n women from the active
management group, they found significant increases in maternal diastolic blood pressure, vomiting after birth, after-birth
pains, use of analgesia from birth to discharge from the labor ward, and more women returning to the hospital with
bleeding. A decrease in the baby’s birth weight was also related to active management, reflecting the lower blood volume
from interference with placental transfusion 42,

Hence, it can be concluded that there is still uncertainty surrounding the optimal management of PPH. Some researchers
suggested that physiological management might be an optimal way to help mothers release oxytocin, which results in the
efficient separation of the placenta without introducing possible complications through medical interventions, especially in
low-risk women. Recently, there has been a call to decrease nonessential interventions for healthy women in normal labor
due to the increasing rate of PPH incidence in developed countries, such as the United States (2]261[43]  Therefore,
introducing skin-to-skin contact (SSC) and immediate breastfeeding (BF) to prevent PPH are considered innovative and
crucial ways for the optimal management of PPH



Seeking a preventive treatment for PPH is important because the prevalence rate has remained unchanged with current
treatments. The incidence of atonic PPH is greater in low-income, third-world populations that do not have access to
medication to stop hemorrhages. Atonic PPH is also a growing problem in developed countries such as the United States,
where the rate of PPH has doubled over the last 10 years 18144145 Endogenous oxytocin does not have the adverse
effects that exogenous oxytocin has, and the need for a readily available, low-cost treatment is great (281471,

3. Physiological Management to Prevent or Minimize the PPH Incidence
Rate

One of these approaches is to apply nipple stimulation during labor. Nipple stimulation affects the pituitary gland, which
leads to the release of oxytocin, a hormone that is associated with inducing labor. This intervention is carried out within 15
min after delivery and seeks to achieve a short-term burst of oxytocin. Spiking levels of the hormone lead to an increase in
uterine contractions.

The findings revealed a 17-730% increase in uterine activity with breastfeeding and nipple stimulation All subjects
demonstrated increases in their uterine activity, with the major increase among women who had breastfed their babies
compared to women who were manually stimulating their nipples. The median increase in uterine activity with
breastfeeding was 93%, and the median increase in uterine activity with synthetic oxytocin (the preferred drug used to
prevent PPH) was 96.5% [8l. Therefore, natural measures have value in the prevention of PPH and may avoid

unnecessary intervention during the normal processes of labor using high-alert medications, such as Pitocin [S2[42][31](33]
[34][35][50][37][38][39][40]

Another physiological measure that influences oxytocin levels positively is SSC, which is a multisensory approach. SSC
stimulates the pituitary gland to release oxytocin). Elevated levels of the hormone in the blood, with the uterus being the
target organ, lead to increased contractions, thus preventing PPH. This approach is relatively new, and scholars have not
yet explored this intervention extensively [A4251],

4. Previous Studies on the Effects of Breastfeeding and Skin-to-Skin
Contact on PPH

The greatest risk during the postpartum period is PPH, which can be prevented by boosting oxytocin hormone levels
through physiological measures, such as BF and SSC.

Saxton et al. 's study on the effects of SSC and BF at birth on the incidence of PPH was a retrospective cohort study that
aimed to determine whether immediate SSC and BF affected the rate of PPH. The database included 10,000 women who
were analyzed for incidences of PPH. The findings revealed statistically significant results showing that women who
breastfeed or experience SSC are less likely to have PPH (p < 0.0001 for both SSC and BF)

Bingham found that the use of Pitocin made PPH persistent. As such, she called for the use of nonpharmacological
interventions, which she argued are not only effective but also promote the mothers’ health. She found that the use of
Pitocin leads to a decrease in a woman's HCT and HGB by 24.0 and 8.5 after delivery, respectively, with a further
decrease to 22.3 and 7.9 at 48 h after delivery, respectively #2. These findings showed that the pharmacological
approach should be discouraged and replaced with SCC and BF as interventions to prevent PPH, which are consistent
with Campbell-Yeo et al.

A retrospective cohort study including 154 cases of atonic PPH found that women who were diagnosed with atonic PPH
and had SSC and BF bled less compared to women who were diagnosed with PPH but did not have SSC and BF during
their first hour after giving birth [2€],
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