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Abstract: Postpartum haemorrhage remains a significant contributor to maternal mortality and
morbidity worldwide, particularly in low- and middle-income countries. PPH continues to pose
challenges in both developed and developing nations despite being preventable. This review
examines the current state of knowledge regarding PPH within the context of Vietnam, a country
with its unique healthcare landscape. This review identifies critical areas for improvement and
future research directions based on a comprehensive literature analysis, including epidemiological
insights, risk factors, prevention strategies, and management approaches. Discrepancies in PPH
definitions and prevalence rates across regions highlight the need for tailored interventions and
policies. Understanding the specific challenges and opportunities related to PPH in Vietnam is
crucial for informing evidence-based interventions and policies to improve maternal health
outcomes. This review contributes to the broader global effort to reduce maternal mortality by
addressing gaps in knowledge and proposing strategies to enhance PPH prevention and
management in Vietnam.
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Introduction

Postpartum haemorrhage (PPH) remains a critical global health issue, particularly in low- and
middle-income countries, where it continues to be the leading factor of maternal mortality and
morbidity. PPH still accounts for about 8% and 20% of maternal mortality in developed and
developing countries, respectively, despite being a preventable event [1]. About 14 million women
experience PPH each year, resulting in approximately 70,000 maternal deaths globally [2]. A primary
PPH is typically understood as a blood loss of 500ml or more within 24 hours of vaginal birth and
1000ml or more of Caesarean section deliveries (CS) [3]. Depending on a woman'’s circumstances,
clinicians may use lower or greater blood loss thresholds to initiate intervention [4]. Indeed, a healthy
or well-nourished woman may endure a more significant amount of blood loss than women with
anaemia or chronic diseases, who might suffer grave repercussions with less than 500ml of blood
loss. Therefore, it is critical to personalise care to understand a woman'’s risk of developing a PPH
better [5,6].

Recent evidence indicates that PPH is becoming more common, especially in developed
countries and settings with high resources. The rise in underlying risk factors for obesity, pre-
eclampsia, and CS is all believed to be important, even though the reasons for these changes remain
unknown [6-9]. Furthermore, despite many identified risk factors, PPH is still unpredictable, and
even those with the lowest risk can experience this obstetric emergency at any time. This places a
significant burden on the strategies of PPH prevention and treatment since they imply that all
pregnant women are thought to be at risk for postnatal bleeding [6].
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Vietnam, with its unique sociodemographic and healthcare landscape, has witnessed both
progress and challenges in reducing maternal mortality rates over recent years. Recent reports show
that PPH incidences have decreased significantly, notably since the Ministry of Health released the
national guideline in 2000 and revised it in 2009 and 2016 [10]. However, PPH-related maternal death
remains dominant. While in 2000 — 2001, PPH was responsible for 41% of all maternal deaths across
the country [11], this rate was reported at 31.1% in 2022 [12].

Given the significance of PPH as a preventable cause of maternal mortality, it is imperative to
examine the current state of knowledge and research pertaining to this condition in the context of
Vietnam. This review aims to provide a comprehensive overview of existing research on PPH within
the Vietnamese healthcare system, focusing on risk factors, prevalence, prevention, and management
strategies. By synthesising the available evidence, this review seeks to identify gaps in knowledge,
areas for improvement, and potential directions for future research and policy development to
enhance maternal health outcomes in Vietnam further. Understanding the specific challenges and
opportunities related to PPH in the Vietnamese context is vital for informing evidence-based
interventions and contributing to the broader global effort to reduce maternal mortality.

In undertaking this literature review on PPH, a meticulous approach was employed, leveraging
databases affiliated with medical universities in Vietnam to ensure a targeted exploration of the local
research landscape. Electronic repositories, including those associated with institutions such as the
Hanoi Medical University, Military Medical University, Hue Medical University and Ho Chi Minh
City University of Medicine and Pharmacy, would be queried alongside global databases such as
PubMed, Scopus, and Google Scholar. The search strategy employed keywords such as “postpartum
haemorrhage”, “maternal mortality”, and “PPH management”, “Vietnam” in both English and
Vietnamese languages to capture a comprehensive spectrum of literature.

Postpartum Haemorrhage

Definition Discrepancies

The varying definitions of PPH as outlined in national guidelines and those specific to maternity
hospitals introduce an essential dimension to the understanding of this critical obstetric complication
in Vietnam. According to the national guideline, PPH is defined as blood loss exceeding 500ml [10].
This threshold serves as a general benchmark for identifying and managing PPH cases nationwide.
However, several prominent maternity healthcare institutions’ guidelines in Vietnam introduce a
nuanced perspective. For instance, in the context of Tu Du Hospital, the definition of PPH is
contingent on the mode of delivery, with blood loss exceeding 500ml considered indicative of PPH
in vaginal births and a higher threshold of 1000ml applied to CSs [13]. This discrepancy in the PPH
criteria between the national and hospital-specific guidelines underscores the complexity of
standardising definitions within a diverse healthcare landscape.

The existence of dual guidelines raises questions about the potential impact on clinical practices,
resource allocation, and the accuracy of reported PPH incidences. Analysing and reconciling these
definition variations is crucial for clinical management and epidemiological studies related to PPH
in Vietnam. This nuanced understanding will contribute to developing targeted interventions and
policies tailored to the specific context of healthcare facilities, ensuring that the management of PPH
aligns with the realities of diverse obstetric practices and contributes to improved maternal outcomes.

Epidemiological Insights

The occurrence of PPH in Vietnam reveals discrepancies in prevalence rates across various
regions nationwide. Recent investigations indicate discernible differences in PPH rates between
hospitals in the northern and southern regions. The incidence of PPH in the North has remained
relatively stable, but significant changes have occurred in the South. Indeed, medical facilities in the
northern areas exhibit lower PPH rates, ranging from 0.24% to 0.55%, whereas Southern healthcare
settings grapple with a notable burden of PPH, with rates ranging from 2.25% to 4.3% [14-17]. Table
1 below indicates the PPH-related studies since 2020.
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Table 1. Characteristics of existing studies carried out across Vietnam since 2020.

Vaginal birth, blood loss 21000ml within 24

4.3 Case series Tu Du Hospital 177
hours
. . S o
2.25 Cross-sectional study Hung Vuong Hospital 66 Vaginal birth, blood loss 2500ml within 24
hours
0.3 (2019) . : . . 18821 (2019) Vaginal birth, blood loss >2500ml within 24
Retrospective study Hanoi Obstetrics & Gynecology Hospital hours
0.26 (2020) 15800 (2020)
. . . . Both vaginal and CS deliveries, blood loss
0.24 Retrospective study Hanoi Obstetrics & Gynecology Hospital 33856 >500ml within 24 hours.
inal birth, blood loss > 1 within 24
0.28 Retrospective study Hanoi Obstetrics & Gynecology Hospital 34621 Vaginal birth, blood loss 2500ml within

hours

National Hospital of Obstetrics & Vaginal birth, blood loss 2500ml within 24

0.55  Prospective descriptive study Gzl 9357 hours
0.4 Cross-sectional study Nghe An Maternity Pediatric Hospital 136 (Not described)

Vaginal birth, blood loss > 1f
2.02 Cross-sectional study Ninh Thuan General Hospital 131 aginal birth, blood loss 2500ml from

birthing up to 6 weeks
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Aetiology and Risk Factors

Generally, the aetiology of PPH in Vietnam shares similarities with global patterns, often
described by the four T's, including Tone, Trauma, Tissue, and Thrombin. Uterine atony emerges as
the predominant cause, accounting for over 70% of cases, followed by genital tract trauma, which
contributes to approximately 20% of cases [22]. Trauma may arise from perineal or cervical
lacerations, episiotomy, or uterine rupture. Instances of retained placental fragments and coagulation
abnormalities are comparatively infrequent. Research findings from Vietnam parallel international
trends, wherein uterine atony comprises 68.2% of PPH cases, while genital tract trauma represents
17.4% [23]. Notably, uterine rupture accounts for 4.2% of cases [24], mainly observed in primary
healthcare facilities. Conversely, there has been a gradual rise in cases involving placenta previa and
placenta accreta, while the incidence of retained placenta has declined [24]. Coagulation
abnormalities, typically secondary to uterine atony, are reported in 4.3% of cases [23].

Uncontrolled or untreated haemorrhage poses a significant risk of shock and mortality, with the
majority of PPH-related deaths occurring within the first week postpartum [25]. Several factors
influence the likelihood of fatal PPH outcomes. Extensive research has explored variables associated
with increased PPH incidence, including anaemia, multiple gestations, pre-eclampsia, operative
vaginal delivery, and prolonged labour. Despite the association of these factors with heightened PPH
risk, two-thirds of cases occur in women without identifiable risk factors, underscoring the necessity
for vigilant postpartum monitoring [26].

While the conventional definition of PPH typically denotes blood loss exceeding 500ml, in
Vietnam, a wide-acceptable threshold of over 300ml is often considered to trigger the PPH treatment
due to prevalent anaemia among women, rendering them less tolerant to blood loss [4]. Anemic
women face a substantially elevated risk of PPH, with a 21-fold increase compared to non-anemic
counterparts [27]. Additionally, home births, influenced by cultural preferences, economic
constraints, or limited access to quality healthcare services, contribute significantly to PPH
occurrences [12]. High parity is another noteworthy risk factor, with multiparous women,
particularly those with a history of prior PPH, facing a twofold increase in risk. Prolonged labour and
the use of oxytocin are associated with a fourfold increase in PPH risk [23], while macrosomic infants,
defined inconsistently in Vietnamese literature (estimated foetal weight >3500 or >4000g), present
elevated PPH risks [27]. Notably, instrumental delivery, particularly forceps application,
substantially increases PPH risk, underscoring the need for judicious use of such interventions to
mitigate PPH incidence [23].

Strategies for PPH Prevention

Preventative strategies for PPH should be initiated proactively, preferably commencing prior to
conception, by identifying individuals at high risk and implementing interventions to enhance iron
stores and haemoglobin levels as necessary. Assessing pregnant women for PPH risk factors
throughout pregnancy and labour can aid in delivery preparation, including determining the most
suitable delivery setting. Blood typing and screening are essential for individuals at moderate risk of
PPH. In contrast, those at high risk should undergo blood typing and cross-matching of a minimum
of two units of packed red blood cells in anticipation of potential PPH. Table 2 below shows the
suggested classification when assessing each individual's PPH risk.

The active management of the third stage of labour, which involves the preventive
administration of uterotonic medications and controlled pulling of the umbilical cord, has
demonstrated efficacy in minimising blood loss during this phase and lowering the likelihood of PPH
by around 66% compared to a more passive approach [28]. Nevertheless, controlled umbilical cord
traction offers limited advantages in severe PPH scenarios. It may pose risks such as uterine
inversion, notably if the attending medical team lacks experience in its implementation [29].
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Table 2. The classification of PPH risk and suggested preparation for deliveries.

Singleton pregnancy

No previous CS

<3 previous births

No history of previous PPH

Multiple pregnancy

Previous CS / uterine surgery -
>4 previous births =
History of PPH =
Stillbirth -
Estimated foetal weight >3500g -

Active bleeding on admission
Diagnosed coagulopathy

Hb <10mg/dL AND other risk factors
Platelet count <10000uL

Placenta previa / Low-lying placenta

Local clinic

Regional hospital =

No bleeding disorders Large uterine fibroids - Suspected placenta accreta

BMI >35
Blood specimen available Blood typing and screening - Blood typing and cross-matching
Commune health station District hospital - Referral hospital

District / Regional hospital with blood bank available
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Approaches to PPH Treatment

Initial Approach

The management of PPH requires a coordinated multidisciplinary approach involving effective
communication, accurate blood loss assessment, continuous monitoring of maternal vital signs, fluid
replacement, and prompt intervention to control bleeding [30]. Accurate blood loss assessment is
pivotal in managing PPH [31]. It can be achieved through visual estimation (using V-drape) or
quantification methods (weighing blood-soaked materials such as sponges and cotton underpads).
While there is no definitive evidence favouring one method over the other, quantitative estimation
offers greater precision than subjective assessment. Although obstetrics and gynaecology societies
advocate for quantitative estimation methods, including weighing blood-soaked materials and
monitoring fluid usage during irrigation, equipping all medical facilities in Vietnam with the
necessary equipment for blood loss measurement is currently impossible and unfeasible [32].

Upon admission for delivery, women at high risk for PPH should undergo appropriate
interventions, including the insertion of large-bore intravenous cannulas, obtaining a complete blood
count, and notifying the blood bank for blood typing and crossmatching. Additional monitoring
tailored to the specific risk factors may include continuous pulse oximetry, assessment of urine
output, continuous cardiac monitoring, evaluation of coagulation status, and comprehensive
metabolic panel analysis [22,31].

2 Recognition and prevention efforts
for every woman

Antenatal Assessment:

» Conduct screenings and provide treatment for anaemia during pregnancy

» Screen for thalassemia

» Perform sonograms for high-risk women with invasive placenta

* Ensure delivery occurs in a facility equipped with a blood bank and
surgical services for women at high risk of bleeding

Intrapartum Management:

* Employ active management of the third stage of labour in all deliveries

» Avoid routine episiotomies

* Perform instrumental deliveries in a timely manner

» Monitor and record cumulative blood loss and postpartum vital signs

4 Reporting and learning systems
for each facility

* Foster a culture of regular huddles and post-event debriefings
« Conduct multidisciplinary reviews to identify system issues
* Establish a committee dedicated to perinatal quality improvement
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Figure 1. Suggested strategies to reduce PPH-related morbidity and mortality.

Management of Atonic Uterine

Bimanual uterine massage is typically the first step in dealing with excessive bleeding after
childbirth caused by a relaxed uterus [10,13,33]. Its mechanism involves the stimulation of
endogenous prostaglandins to evoke uterine contractions. Oxytocin, administered either
intravenously or intramuscularly, constitutes the cornerstone of treatment for uterine atony-induced
PPH. Typically, oxytocin administration commences concurrently with bimanual uterine massage
unless it has been preemptively administered. The intravenous administration of oxytocin typically
elicits an immediate uterine response, given its short plasma half-life ranging from one to six minutes
[34]. Other medications, such as methylergonovine maleate, a partially synthetic ergot alkaloid, and
intramuscular prostaglandins like carboprost, a 15-methyl analogue of prostaglandin F2a, may serve
as alternative pharmaceutical options for managing PPH if initial treatments are ineffective [13,33].

In instances where pharmacotherapy proves ineffective in the management of uterine atony,
recourse to mechanical interventions, such as balloon tamponade and uterine compression sutures,
becomes imperative for potential life-saving outcomes. Notably, balloon tamponade systems,
typified by the Bakri balloon, initially described in 2001, involve the intracavitary instillation of fluid
(up to a maximum volume of approximately 500 ml) into an intrauterine balloon, with subsequent
removal within a 24-hour timeframe post-insertion (or up to 12 hours in several institutions,
depending on their local guidelines) [13,33,35]. The utilisation of balloon tamponade in Vietnam has
been initiated since the early 2000s and has yielded considerable success. Domestic studies conducted
by local authors have elucidated the efficacy and safety of enhanced tamponade balloon variants
(such as condom balloons and Foley catheter balloons), reportedly exceeding 90% [16,36-38]. Nguyen
Xuan Vu and colleagues at Hung Vuong Hospital have undertaken refinements and implemented
dual Foley catheter balloons since 2017, with outcomes demonstrating the promising utility of this
approach in mitigating PPH [16]. In addition, various uterine tamponade devices such as Ellavi®
balloon and suction tube uterine tamponade (STUT) are undergoing a clinical trial at Hung Vuong
Hospital and Tu Du Hospital, showing initial promising outcomes.

Uterine compression sutures, colloquially termed ‘brace sutures’, were pioneered by B-Lynch
and colleagues in 1997, demonstrating remarkable efficacy in stemming PPH [29]. Since their
inception, subsequent to 1997, diverse compression suture methodologies have been delineated.
While certain techniques involve sutures penetrating the uterine cavity that potentially elevate the
risk of uterine adhesions, alternative techniques obviate such concerns. Combined results from
multiple systematic reviews of case series have emphasised that ‘brace sutures’” achieve a success rate
exceeding 90% in the treatment of PPH [39]. Despite widespread adoption of this technique
nationwide, research indicates that its efficacy, as well as potential complications, remain
considerably limited.

In instances of severe PPH refractory to pharmacological, compressive, or tamponade
interventions, surgical approaches emerge as potentially life-preserving measures [31]. Bilateral
uterine artery ligation, typically performed during laparotomy and currently implemented at referral
maternity hospitals across the country, represents a customary next course of action. Originally
delineated by Waters in 1952 and subsequently refined by O'Leary and O'Leary in 1966 [40,41], this
surgical manoeuvre entails the suture ligation of uterine vessels along the lateral aspect of the lower
uterine segment. Internal iliac artery ligation, introduced by Burchell et al. in 1964 for managing PPH,
represents a final recourse, albeit with a success rate ranging from 50% to 60%. However, its
utilisation has diminished due to the extensive surgical dissection it necessitates [42]. Total or
supracervical hysterectomy may be indispensable in stemming PPH and preserving life [19,24].

Management of Lacerations with or without Episiotomy

A thorough examination of the lower genital tract for cervical, vaginal, perineal, or rectovaginal
lacerations is imperative in the management of PPH. Timely identification of such lacerations is
crucial, as prompt repair using absorbable sutures can mitigate the risk of complications and facilitate
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optimal healing. However, the utility of routine antibiotic prophylaxis following uterine examination
for PPH or repair of perineal lacerations remains uncertain due to insufficient evidence supporting
its efficacy [31]. While antibiotics are commonly prescribed in clinical practice to prevent infection,
particularly in surgical procedures involving the genital tract, the decision to administer prophylactic
antibiotics should be made judiciously, considering the balance between potential benefits and risks,
as well as local antimicrobial resistance patterns [43]. Further research is warranted to elucidate the
optimal approach to antibiotic prophylaxis in the context of PPH and perineal laceration repair. This
approach aims to optimise patient outcomes while minimising the risk of antibiotic-related adverse
effects and antimicrobial resistance emergence.

Management of Placental Issues

The examination of the placenta post-delivery holds paramount importance in the clinical
assessment to exclude the presence of retained placental tissue or a retained succenturiate lobe, the
latter representing an aberrant placental structure characterised by the attachment of one or more
accessory lobes to the main placental mass via blood vessels. Suspicions of retained placental tissue
necessitate prompt intervention, typically involving evacuation through manual exploration or
employing a blunt curette guided by ultrasonography. Ultrasonographic imaging exhibits moderate
diagnostic accuracy in identifying retained placental tissue, with reported positive and negative
predictive values of approximately 58% and 87%, respectively [31]. Significantly, the occurrence of
unusual uterine bleeding leading to the manual removal of the placenta increases the probability of
haemorrhage due to an underlying placenta accreta spectrum (PAS) disorder, underscoring the
importance of comprehensive placental inspection during the postpartum phase to identify and
address related complications promptly.

Recent research has investigated the effects of endometriosis on placental complications;
however, further evidence is required to confirm the association between endometriosis and PPH
[44—46]. While endometriosis is recognised as a risk factor for instrumental and CS deliveries, as well
as placenta previa, it has not been found to be associated with PPH [44,47]. In Vietnam, the association
between endometriosis and PPH has not received sufficient attention. Reports on PPH have not
almost mentioned endometriosis as a risk factor or as a determinant of PPH-related maternal
outcomes. This reflects a substantial gap in the existing knowledge, underscoring the necessity for
more extensive research to examine the potential impact of endometriosis on PPH in the Vietnamese
context.

The incidence of peripartum hysterectomy for managing PPH due to PAS disorders parallels
increasing CS rates. While the optimal timing of delivery remains uncertain, recommendations from
the American College of Obstetricians and Gynecologists (ACOG) suggest CS between 34 to 35 weeks
six days, while the Royal College of Obstetricians and Gynaecologists (RCOG) proposes delivery
between 35 to 36 weeks six days of gestation for PAS disorders [22,48]. Caesarean hysterectomy, a
complex procedure, requires collaboration among obstetricians, gynaecologists, and surgical
specialities to minimise maternal morbidity and mortality. Preoperative interventions, like ureteral
stenting and internal iliac artery balloon catheter placement, aim to reduce injury and intraoperative
bleeding risks. While immediate hysterectomy is the standard treatment, selective cases may benefit
from expectant management followed by delayed hysterectomy to mitigate bleeding and reduce
transfusion needs. A midline vertical incision is preferred in planned cesarean hysterectomies for
optimal visualisation and bleeding control.

Management of Blood Transfusion

The initiation of blood transfusion in cases of PPH lacks strict criteria; however, transfusion
observed in clinical practice commonly commences when estimated blood loss surpasses 1000 ml or
when hemodynamic instability ensues [33]. Therapeutic objectives aim to sustain haemoglobin levels
above 8g per deciliter, fibrinogen levels above 2g per litre, platelet counts exceeding 50,000 per
microliter, and activated partial thromboplastin and prothrombin times below 1.5 times the normal
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values, aligning with practical guidelines currently implemented in most Vietnamese institutions
such as those established by the British Committee for Standards in Haematology [49].

Management of Uterine Inversion

Uterine inversion, characterised by the protrusion of the uterus through the vaginal orifice
during delivery, presents a significant obstetric complication associated with PPH and hypotension,
potentially disproportionate to the actual blood loss. Timely intervention is critical, with immediate
manual repositioning of the uterus while preserving the placenta in situ serving as the initial
management approach. In cases where manual replacement proves ineffective, the utilisation of
tocolytic agents, such as magnesium sulfate, nitroglycerin, or terbutaline, is considered a suitable
adjunctive measure to relax the uterine musculature [50]. Should these interventions fail to achieve
successful repositioning, surgical intervention via laparotomy becomes imperative. Following
successful repositioning, the administration of uterotonic agents facilitates uterine contraction, while
manual placental extraction may be undertaken to mitigate further complications.

PPH Complications

In the immediate postpartum period, PPH presents a spectrum of complications, ranging from
hypovolemic shock due to substantial blood loss to disseminated intravascular coagulopathy, acute
renal failure, and hepatic dysfunction [22]. Moreover, the potential sequelae of blood transfusions,
including transfusion-related acute lung injury, acute respiratory distress syndrome, and
transfusion-associated circulatory overload, underscore the complexity and gravity of this obstetric
emergency. Late complications, such as Sheehan’s syndrome, characterised by pituitary necrosis and
subsequent panhypopituitarism, along with infertility, further accentuate the multifaceted nature of
PPH [22]. Given the diverse array of complications that may ensue, it is paramount to promptly and
effectively manage PPH to mitigate the risk of adverse outcomes and long-term sequelae.

Conclusion

PPH remains a significant global health concern. Vietnam, with its unique sociodemographic
and healthcare landscape, has made strides in reducing maternal mortality rates, yet PPH-related
maternal deaths persist. The review of existing literature highlights the complexities surrounding
PPH definitions, epidemiology, risk factors, prevention, and management strategies within the
Vietnamese context. Discrepancies in prevalence rates across regions underscore the need for tailored
interventions and policies. Understanding the specific challenges and opportunities related to PPH
in Vietnam is crucial for informing evidence-based interventions and policies to improve maternal
health outcomes. Future research and policy development should focus on addressing these gaps to
mitigate the burden of PPH and contribute to global efforts aimed at reducing maternal mortality.
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