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Postpartum hemorrhage continues to be the leading prevent-
able cause of maternal illness and death globally.1,2 Worldwide, postpartum 
hemorrhage accounts for 8% of maternal deaths in developed regions of the 

world and 20% of maternal deaths in developing regions.2 The United States has 
one of the highest maternal mortality rates among developed countries, with ap-
proximately 11% of all maternal deaths associated with postpartum hemorrhage.3 
During the period from 1993 through 2014, the rate of postpartum hemorrhage 
(which was defined as blood loss >1000 ml after vaginal or cesarean delivery) re-
quiring a blood transfusion4 increased from approximately 8 cases per 10,000 
deliveries to 40 per 10,000 deliveries in the United States.5

With the increasing prevalence of postpartum hemorrhage, well-designed cohort 
studies and randomized clinical trials that evaluate interventions that are critical 
for predicting, preventing, and managing postpartum hemorrhage remain a high 
priority.6 However, as a result of challenges in the quantification of blood loss, 
various definitions of postpartum hemorrhage, and differences in outcome report-
ing, data from relevant randomized clinical trials are difficult to interpret and 
compare across studies.6 In addition, guidelines for preventing and managing post-
partum hemorrhage vary substantially among major national obstetrics and gyne-
cology organizations, including the American College of Obstetricians and Gyne-
cologists,7 the Society of Obstetricians and Gynaecologists of Canada, the French 
College of Gynecologists and Obstetricians, the Royal College of Obstetricians and 
Gynaecologists (United Kingdom), and the Royal Australian and New Zealand 
College of Obstetricians and Gynaecologists.8 This review discusses the causes, 
identification, management, prevention, and prediction of postpartum hemorrhage.

Defini tion, C auses,  a nd R isk Fac t or s

The normal rate of blood flow to the uterus at full term is approximately 600 ml 
per minute, in contrast to approximately 60 ml per minute in the nonpregnant 
state.9 The control of postpartum blood loss depends primarily on uterine contrac-
tions and, to a lesser degree, on activation of the coagulation cascade.

The traditional definition of postpartum hemorrhage is blood loss of more than 
500 ml after a vaginal delivery or more than 1000 ml after a cesarean delivery.10 
More recently, postpartum hemorrhage has been redefined as a cumulative blood 
loss of 1000 ml or more or blood loss associated with signs or symptoms of hypo-
volemia, irrespective of the route of delivery.10 Typical clinical signs and symptoms 
of hypovolemia (e.g., hypotension and tachycardia) due to postpartum hemorrhage 
may not appear until blood loss exceeds 25% of total blood volume (>1500 ml during 
late pregnancy).11

Postpartum hemorrhage is considered to be primary when it occurs within the 
first 24 hours after delivery and secondary when it occurs between 24 hours and up 
to 12 weeks after delivery.10,12 The causes of postpartum hemorrhage can be sum-
marized by the four “T’s”: tone (uterine atony), trauma (lacerations or uterine rupture), 
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tissue (retained placenta or clots), and thrombin 
(clotting-factor deficiency).10 The most common 
cause is uterine atony (accounting for approxi-
mately 70% of cases), followed by obstetrical lac-
erations (approximately 20%), retained placen-
tal tissue (approximately 10%), and clotting-factor 
deficiencies (<1%).10 Postpartum hemorrhage can 
lead to severe anemia requiring blood transfu-
sion, disseminated intravascular coagulopathy, hys-
terectomy, multisystem organ failure, and death.10

Postpartum hemorrhage due to uterine atony is 
often preceded by chorioamnionitis, therapeutic 
use of magnesium sulfate, prolonged labor or 
precipitous delivery, labor induction or augmen-
tation, uterine fibroids, or uterine overdistention 
as a result of multiple gestation, fetal macrosomia, 
or polyhydramnios. Cesarean delivery is associat-
ed with a higher risk of postpartum hemorrhage 
than vaginal delivery. Advanced maternal age and 
extremes of parity (0 and >4) are additional risk 
factors.

Other risk factors for postpartum hemorrhage 
are closely linked to the type of hemorrhage that 
develops. For example, obstetrical lacerations can 
be caused by operative vaginal delivery, precipitous 
delivery, or episiotomy, whereas retained placen-
tal tissue can be caused by placenta accreta 
spectrum (PAS; a spectrum of abnormal placenta-
tion disorders, including placenta accreta, placenta 
increta, and placenta percreta), which is associ-
ated with prior uterine surgery. Retained placen-
tal tissue can also be the result of incomplete 
delivery of the placental tissue and membranes. 
Maternal coagulopathy that leads to postpartum 
hemorrhage can be a complication of severe pre-
eclampsia and eclampsia, HELLP (hemolysis, ele-
vated liver-enzyme level, and low platelet count) 
syndrome, intrauterine fetal death, placental ab-
ruption, or a coagulation disorder that is acquired 
(e.g., amniotic fluid embolism) or inherited.

Despite efforts to identify patients who are at 
increased risk for postpartum hemorrhage, this 
life-threatening complication often occurs in 
women who have no identifiable risk factors.10 
Therefore, vigilance is crucial after all deliveries.

M a nagemen t of Pos tpa rt um 
Hemor r h age

General Approach

Management of postpartum hemorrhage neces-
sitates a coordinated multidisciplinary approach, 
which involves good communication, accurate 

assessment of blood loss, monitoring of mater-
nal vital signs and symptoms, fluid replacement, 
and arrest of the source of hemorrhage, all oc-
curring concurrently (Fig. 1).10,13 Assessment of 
ongoing blood loss is a critical step in the man-
agement of postpartum hemorrhage. Blood loss 
can be assessed on the basis of visual estimation 
or weighing of materials, including blood and 
amniotic f luid–soaked surgical sponges and 
drapes.7 Although there is no strong evidence 
that one method of assessing blood loss is better 
than the other, quantification provides a more 
accurate estimation of blood loss, as compared 
with subjective assessment.7,14 Morbidity among 
women with severe postpartum hemorrhage may 
be reduced when quantitative estimation of blood 
loss is used as a component of maternal safety 
protocols,7 but this method has not consistently 
been found to improve clinical outcomes. A re-
cent Cochrane review and meta-analysis showed 
no evidence that quantitative estimation of blood 
loss reduces the need for uterotonic agents, blood 
transfusion, or volume expanders during post-
partum hemorrhage.15 Despite these limitations, 
some obstetrics and gynecology societies7 favor 
quantification of blood loss by weighing of blood-
soaked materials (lap sponges and pads), moni-
toring of fluid used during irrigation, and use of 
underbuttock, graduated cylinder drapes during 
postpartum hemorrhage. More recently, the use 
of colorimetric techniques, which involve elec-
tronic artificial intelligence (e.g., smartphone 
applications), to estimate blood loss in real time 
seems encouraging.16

Once a woman is admitted for delivery, if 
there is a high index of suspicion for the devel-
opment of postpartum hemorrhage (e.g., placenta 
previa, PAS, or active vaginal bleeding), two large-
bore intravenous cannulas should be inserted, a 
complete blood count should be obtained, and 
a specimen should be sent to the blood bank. 
The blood bank should be notified, and at least 
2 units of blood should be typed and cross-
matched for the patient. Additional maternal 
monitoring should be tailored to the cause and 
degree of increased risk of postpartum hemor-
rhage and can include the use of continuous 
pulse oximetry, assessment of urine output with 
the use of an indwelling bladder catheter, con-
tinuous cardiac monitoring, assessment of coagu-
lation status (on the basis of prothrombin time, 
fibrinogen level, and activated thromboplastin 
time), and a comprehensive metabolic panel.10 If 
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the patient is at very high risk for postpartum 
hemorrhage, central venous and arterial cathe-
ters should be placed. A heating–cooling circu-
lating water pad or a forced-air warming system 
may be used to help mitigate the hypothermia 
that is often associated with massive fluid resus-
citation and prolonged surgery. Although both 
crystalloids and colloids can be used as intrave-
nous fluids,17 crystalloids are slightly favored 
over colloids.18

Management of Retained Placental Tissue

Inspection of the placenta after delivery is im-
portant to rule out retained placental tissue or a 
retained succenturiate lobe of the placenta (an 
abnormality in the placental structure in which 
one or more accessory lobes is connected to the 
main part of the placenta by blood vessels). 
When retained placental tissue is suspected, 
evacuation with manual exploration or a banjo 
(blunt) curette under ultrasonographic guidance 

Figure 1. Postpartum Hemorrhage (PPH) Screening, Evaluation, and Management.

The abbreviation aPTT denotes activated partial-thromboplastin time, BMP basic metabolic panel, CBC complete blood count, FFP 
fresh-frozen plasma, IV intravenous, PT prothrombin time, and T and S type and screen.

Estimated Blood Loss of 1000–1500 ml Estimated Blood Loss of >3000 mlEstimated Blood Loss of >1500–3000 ml

During Pregnancy
Screen all women for risk factors for PPH
Identify women at risk for PPH
Optimize hemoglobin levels before delivery
Seek multidisciplinary consultation (e.g., for inherited hematologic disorders)

On Admission to Labor and Delivery
Assess patients for risk factors for PPH
Categorize patients into risk strata (low, medium, and high risk for PPH)
Create IV access with a large-bore cannula (2 IV cannulas for patients at increased risk)
Obtain baseline laboratory values (CBC, BMP, T and S, fibrinogen, PT, aPTT)
Notify anesthesia and other consultation services (e.g., hematology, gynecologic oncology)
Document pertinent contraindications to specific pharmacotherapies (e.g., asthma,

hypertension)

Call for help from nursing, additional obstetrical
providers

Notify anesthesia, blood bank, interventional
radiology suite, operating room

Place additional IV catheter
Deliver placenta, membranes, and any retained

products of conception
Place urinary catheter to monitor urine output

and assist in uterine contraction
Perform bimanual uterine massage and manual

uterine exploration and evacuate retained
tissue or clots

Administer IV fluid to replace blood loss
(crystalloids, colloids)

Administer pharmacotherapy (oxytocin,
methylergonovine, carboprost, misoprostol)

Examine and repair any genital tract lacerations

Monitor laboratory values (CBC, BMP, T and S, 
fibrinogen, PT, aPTT, lactate)

Monitor for coagulation (thromboelastography 
or rotational thromboelastometry)

Place arterial catheter, central venous catheters
Administer blood and blood products (especially

if patient is hemodynamically unstable)
Continue to administer pharmacotherapy to

maximum tolerated doses
Place uterine tamponade device (e.g., Bakri or

Rusch balloon tamponade)
Administer tranexamic acid

Continue transfusion of red cells, FFP, and 
platelets according to local protocols
(e.g., 1:1:1 ratio)

Continue to monitor laboratory values (CBC, 
BMP, T and S, fibrinogen, PT, aPTT, lactate)

Continue to monitor for coagulation (thrombo-
elastography or rotational thromboelastometry)

Consider readministration of tranexamic acid
Consider recombinant factor VIIa therapy

(in hemophilia A or B)
Consider uterine artery embolization (if patient

is stable) with interventional radiology
Perform laparotomy

Repair any uterine lacerations or uterine rupture
Place uterine compression sutures (e.g., 

B-Lynch, Hayman, Cho, Esike methods)
Perform stepwise suture ligation

Perform bilateral uterine artery ligation
(O’Leary sutures)

Perform bilateral utero-ovarian artery ligation
Perform internal iliac artery ligation

Perform hysterectomy (total or supracervical —
may be appropriate earlier in management,
particularly if future childbearing is not
desired)

Development of Postpartum Hemorrhage
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is recommended; the positive and negative pre-
dictive values of ultrasonography in detecting 
retained placental tissue are approximately 58% 
and 87%, respectively.19 Abnormal uterine bleed-
ing that warrants manual removal of the pla-
centa increases the likelihood that the bleeding 
is due to a PAS disorder.20

Management of Genital Tract Lacerations

Careful inspection of the lower genital tract for 
cervical, vaginal, perineal, or rectovaginal lac-
erations is important. Lacerations should be 
promptly repaired with absorbable sutures. There 
is insufficient evidence in support of routine 
antibiotic prophylaxis after uterine evacuation 
for postpartum hemorrhage or repair of a peri-
neal laceration.21

Management of Uterine Atony

Bimanual uterine massage is usually the first step 
in the management of postpartum hemorrhage 
due to uterine atony. Massage is performed in an 
attempt to induce uterine contractions by stimu-
lating endogenous prostaglandins.10,22 Oxytocin 
(administered intravenously or intramuscularly) 
is the mainstay of treatment for controlling 
postpartum hemorrhage due to uterine atony; 
administration of oxytocin is usually begun simul-
taneously with uterine massage, if the agent has 
not already been administered prophylactically. 
The uterine response after the administration of 
intravenous oxytocin is usually immediate (oxy-
tocin half-life, 1 to 6 minutes in plasma).23

Additional agents (e.g., methylergonovine 
maleate, a semisynthetic ergot alkaloid) and 
intramuscular prostaglandins (e.g., carboprost 
tromethamine, a 15-methyl analogue of prosta-
glandin F2α) can be used as second-line pharma-
cotherapy to control postpartum hemorrhage. A 
Cochrane review and meta-analysis have ques-
tioned the usefulness of misoprostol, a prosta-
glandin E1 analogue.24,25 Although oxytocin causes 
rhythmic contractions of the uterus, methylergo-
novine maleate stimulates uterine smooth mus-
cle and uterine vascular α1-adrenergic receptors 
in a sustained manner, causing vasoconstriction 
and cessation of bleeding. Methylergonovine 
maleate is often considered the next agent to be 
administered after oxytocin.23 The indications 
and contraindications for pharmacotherapy in 
postpartum hemorrhage are listed in Table 1.

If pharmacotherapy fails in the management 

of uterine atony, mechanical methods, including 
balloon tamponade (Fig. 2A) and uterine com-
pression sutures (Fig. 2B), can be lifesaving. 
Balloon tamponade systems, such as the Bakri 
balloon, first described in 2001,26 involve instill-
ing fluid (to a maximum volume of approxi-
mately 500 ml) into an intrauterine balloon, 
with removal of the balloon up to 24 hours after 
insertion; the tamponade effect of the filled bal-
loon is intended to stop or reduce intrauterine 
bleeding.27 A 2020 systematic review and meta-
analysis concluded that uterine balloon tampon-
ade systems appear to be safe,28 with a success 
rate of more than 85% in the management of 
postpartum hemorrhage.

Uterine compression sutures, also known as 
“brace sutures,” were first described in 1997 by 
B-Lynch and colleagues and were shown to be 
highly effective in controlling postpartum hem-
orrhage.29 Since 1997, several other compression 
suture techniques have been described.30-36 Some 
techniques involve sutures that enter the uterine 
cavity34 and abut the anterior and posterior walls 
of the uterus, with a potential to increase the 
risk of uterine synechiae, but other techniques 
do not.29,36 Several systematic reviews of case 
series have shown a combined success rate of 
more than 90% with the use of brace sutures in 
managing postpartum hemorrhage.37,38 Uterine 
necrosis and intrauterine synechiae are possible 
complications of uterine compression proce-
dures.39,40 The frequency of successful pregnancy 
after management of postpartum hemorrhage 
with uterine compression sutures has ranged 
from 11 to 75%.37

Uterine and vaginal packing has been used 
successfully in cases of postpartum hemor-
rhage, but it is not routinely recommended be-
cause of the potential for intrauterine infection.41 
Although a positive tamponade test (decreased 
bleeding with bimanual uterine compression 
involving a hand on the maternal abdomen to 
compress the uterine fundus from above and a 
hand in the vagina to compress from below) has 
not been rigorously studied in postpartum hem-
orrhage trials, it is a reasonable pretest to con-
sider using before choosing uterine balloon place-
ment or compression sutures.42

In severe cases of postpartum hemorrhage, 
when pharmacologic therapy, uterine compres-
sion or tamponade, and other conservative mea-
sures have failed to control bleeding, surgical 
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methods can be lifesaving. Bilateral uterine ar-
tery ligation (Fig. 2C) is an appropriate next step 
at the time of laparotomy. Described by Waters 
in 195243 and by O’Leary and O’Leary in 1966,44 
this surgical technique involves suture ligation 
of the uterine vessels on the lateral aspect of the 
lower uterine segment. If bilateral uterine artery 
ligation fails, the vessels of the utero-ovarian 
pedicle can be suture-ligated in a stepwise fash-
ion (bilateral utero-ovarian artery ligation). Inter-
nal iliac artery ligation, initially described in 
1964 by Burchell et al. for controlling postpar-
tum hemorrhage,45 is usually a suture ligation 
procedure of last resort, with a 50 to 60% suc-
cess rate, but it has largely fallen out of favor 
because of the extent of surgical dissection that 
is necessary.45 Hysterectomy (total or supracervi-
cal) for the control of postpartum hemorrhage 
can be a lifesaving procedure.10

Use of Blood Products

Although there are no strict criteria for initiating 
blood transfusion in cases of postpartum hem-
orrhage, transfusion is typically begun when the 
estimated blood loss exceeds 1500 ml or when 
hemodynamic changes become apparent.10,46 If 
the need arises, massive blood transfusion (de-
fined as infusion of ≥10 units of packed red cells 
in a 24-hour period or ≥4 units of packed red 
cells within 1 hour)47 is initiated. No data from 
randomized clinical trials provide the ratio for 
transfusing blood products in obstetrics10; the 
obstetrical protocols for transfusion of packed 
red cells, fresh-frozen plasma, and platelets in a 
ratio of 6:4:1, 4:4:1, or 1:1:1 were derived from 
the trauma literature.48,49 Treatment goals are to 
maintain the hemoglobin level at more than 8 g 
per deciliter, the fibrinogen level at more than 
2 g per liter, the platelet count at more than 
50,000 per microliter, and the activated partial-
thromboplastin and prothrombin times at less 
than 1.5 times the normal values, on the basis 
of practical guidelines such as those established 
by the British Committee for Standards in Hae-
matology.50 In an observational study, thrombo-

elastography or rotational thromboelastometry 
was recommended for maintaining adequate 
coagulation while managing severe postpartum 
hemorrhage.51 Blood-product replacement ther-
apy for the management of postpartum hemor-
rhage, when to administer it, and dosage recom-
mendations are listed in Table 2.

Placenta Accreta Spectrum Disorders

The frequency of peripartum hysterectomy per-
formed for the management of postpartum 
hemorrhage due to PAS disorders continues to 
rise with increased cesarean delivery rates.52 
There is insufficient evidence to determine the 
optimal time of delivery; however, the American 
College of Obstetricians and Gynecologists rec-
ommends planned cesarean delivery, with or 
without hysterectomy, at 34 weeks to 35 weeks 
6 days of gestation in cases of PAS disorders, 
whereas the Royal College of Obstetricians and 
Gynaecologists53 recommends delivery between 
35 weeks and 36 weeks 6 days of gestation.

Cesarean hysterectomy in women with PAS 
disorders is a complex procedure. When per-
formed by obstetricians and gynecologists with 
expertise in complex pelvic surgery, working in 
collaboration with other surgical specialties, such 
as vascular surgery, interventional radiology, 
urology, and hematology, cesarean hysterectomy 
has the potential to reduce maternal morbidity 
and mortality.54 Both ureters may be stented 
before the procedure to facilitate their identifica-
tion and reduce the risk of injury during the 
procedure, especially if extensive pelvic dissec-
tion is anticipated.55 In women thought to be at 
very high risk for placenta percreta, placement of 
balloon catheters in the internal iliac arteries 
immediately before the procedure, with inflation 
immediately after delivery of the fetus, may re-
duce intraoperative bleeding.55 Although defini-
tive management of PAS disorders involves im-
mediate hysterectomy with the placenta left in 
situ, some experts recommend expectant man-
agement and delayed hysterectomy in selected 
cases in order to minimize hemorrhage and the 
need for massive blood transfusion.56 In planned 
cases of cesarean hysterectomy, a midline verti-
cal incision should ideally be used, since it mini-
mizes dissection of tissue planes that may bleed 
if coagulopathy develops and provides good visu-
alization of the abdomen, uterine pedicles, and 
pelvis.

Figure 2 (facing page). Mechanical Methods for Managing 
Uterine Atony.

Panel A shows balloon tamponade (with a Bakri balloon), 
Panel B uterine compression sutures (B-Lynch sutures, 
placed according to the numbers, from 1 to 6), and 
Panel C uterine artery ligation.
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Management of Uterine Inversion
Uterine inversion, a protrusion of the uterus 
through the vaginal orifice at the time of deliv-
ery, can cause postpartum hemorrhage and hypo-
tension, which may be disproportionate to blood 
loss. The first step in management is immediate 
manual replacement of the uterus (with the pla-
centa still in place). If this attempt is unsuccess-
ful, relaxing the uterus with tocolytic agents 
(nitroglycerin, terbutaline, magnesium sulfate, or 
halothane) is an appropriate next step.57 If replac-
ing the uterus is still unsuccessful, laparotomy 
can be performed, followed by one of several 
techniques: reduction of the uterine inversion 
back into the abdomen by gentle upward trac-
tion with Allis clamps placed at both uterine 
cornua (Huntington’s method)58; posterior longi-
tudinal incision of the cervical ring, followed by 
gentle upward traction of the uterus with Allis 
clamps placed at both cornua (Haultain’s meth-
od)59; or placement of a Silastic cup of a vacuum 
extractor on the fundus from above and use of 
negative pressure to restore the uterus back to 
its normal position (Antonelli’s method).60 Once 
the uterus is replaced, uterotonic agents are ad-
ministered to aid uterine contraction, and man-
ual extraction of the placenta may be performed.

Other Management Approaches

A nonpneumatic antishock garment has been 
used in the treatment of hypovolemic shock from 
postpartum hemorrhage. The garment is worn 
to decrease blood flow in the aorta and increase 
venous return from the inferior vena cava,61 
making it an invaluable device in cases of hypo-
volemic shock to temporarily maintain blood 
pressure while awaiting definitive management.62 
If the patient’s condition is stable enough for the 

patient to be transported to the radiology suite 
and preservation of fertility is desired, uterine 
artery embolization (often as a supplement to 
intrauterine balloon tamponade) can be consid-
ered. The uterine artery embolization procedure 
involves injection of gelatin or polyvinyl alcohol 
particles into the uterine artery or the anterior 
division of the internal iliac arteries through the 
femoral arteries with the use of the Seldinger 
technique under fluoroscopic and ultrasonograph-
ic guidance.63 Success rates in the control of 
postpartum hemorrhage range from 75 to 100%,64 
and pregnancy after uterine artery embolization 
has been reported in 43 to 48% of women.65,66

Seconda r y Pos tpa rt um 
Hemor r h age

Secondary postpartum hemorrhage accounts for 
approximately 1 to 2% of cases.10 The causes 
include uterine subinvolution, retained products 
of conception, endomyometritis, uterine vascular 
disorders such as arteriovenous malformations, 
and coagulopathies such as von Willebrand dis-
ease.10 Management of secondary postpartum 
hemorrhage is directed at correcting the sus-
pected cause of the hemorrhage.10

Complic ations of Pos tpa rt um 
Hemor r h age

In the immediate postpartum period, complica-
tions of postpartum hemorrhage include hypo-
volemic shock from massive blood loss, dissemi-
nated intravascular coagulopathy, acute renal 
failure, hepatic failure, and complications of 
blood transfusion, including transfusion-related 
acute lung injury, acute respiratory distress syn-

Table 2. Blood-Product Replacement Therapy for Postpartum Hemorrhage.

Blood Product Component Therapy Dose When to Administer

Packed red cells Red cells 1 Unit is 450 ml in volume and is 
expected to increase the maternal 
hemoglobin level by 1 g/dl

If hemoglobin <7 or <8 g/dl (depending on 
local protocols and coexisting maternal 
conditions)

Fresh-frozen plasma Plasma proteins, clotting  
factors (except platelets), 
fibrinogen, anticoagulants 
(proteins C and S)

1 Unit is approximately 250 ml in 
volume; a dose of 10–20 ml/kg 
will increase clotting factors by 
10–20%

After every 1, 4, or 6 units of packed red  
cells (depending on local protocols) or  
if prothrombin time is prolonged (INR  
or aPTT >1.5 times the normal value)*

Platelet concentrate Platelets 1 Pack of pooled platelets If platelet count <75,000/μl or after every 1, 
4, or 6 units of packed red cells

Cryoprecipitate Factor VIII, fibrinogen 2 Pools of cryoprecipitate If fibrinogen <1 or <2 g/liter

*  The abbreviation aPTT denotes activated partial-thromboplastin time, and INR international normalized ratio.
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drome, transfusion-associated circulatory over-
load, and death.10,67 Late complications such as 
Sheehan’s syndrome (pituitary necrosis and pan-
hypopituitarism) and infertility may also occur.10,67 
It is critical to manage postpartum hemorrhage 
promptly and adequately in order to minimize 
the risk of these complications.

Pr e v en tion of Pos tpa rt um 
Hemor r h age

Preventive measures for postpartum hemorrhage 
should be undertaken when possible, ideally 
beginning before conception, with identification 
of women at high risk and interventions to in-
crease iron stores and hemoglobin levels when 
necessary. Screening women during pregnancy 
and labor for risk factors for postpartum hemor-
rhage can be useful in the preparation for deliv-
ery, including identifying an appropriate loca-
tion for delivery (Table 3). Blood typing and 
screening are important for women at moderate 
risk for postpartum hemorrhage, whereas those 
at high risk should undergo blood typing and 
cross-matching of at least 2 units of packed red 
cells in anticipation of possible postpartum 
hemorrhage.

Active management of the third stage of 
labor, including prophylactic use of uterotonic 
agents and controlled umbilical cord traction, 
has been shown to reduce blood loss during this 
stage68 and to reduce the risk of postpartum 
hemorrhage by approximately 66%, as compared 
with expectant management.68 However, con-
trolled umbilical cord traction has limited bene-
fits in cases of severe postpartum hemorrhage 
and may lead to uterine inversion if the manage-
ment team is inexperienced.69 Another method, 
early cord clamping, can result in decreased neo-
natal iron stores and an increased risk of infant 
anemia70 and therefore is no longer recom-
mended as a component of active management 
of the third stage. Uterine massage, although a 
mainstay of management, has not been consis-
tently shown to be beneficial in the prevention 
of postpartum hemorrhage.22

Pr edic tion of Pos tpa rt um 
Hemor r h age

Identification of patients at risk for postpartum 
hemorrhage, early intervention with the use of 
standardized protocols, and a coordinated, team-

based approach once hemorrhage occurs have 
been shown to decrease maternal morbidity and 
mortality.7,71 Prenatal diagnosis of PAS disorders 
in women who have undergone prior uterine 
surgery is invaluable for surgical planning.72 Al-
though obstetrical ultrasonography (color Dop-
pler or three-dimensional power Doppler) and 
magnetic resonance imaging (MRI) have similar 
diagnostic accuracy in detecting PAS disorders 
(sensitivity of approximately 94% and specificity 
of approximately 84%),73 MRI can complement 
ultrasonography in assessing the depth of uter-
ine muscular and parametrial invasion.72 Catego-
rization of patients on admission to labor and 
delivery into risk strata (low, medium, or high 
risk) (Table 3) may identify up to 85% of preg-
nant women at risk for postpartum hemor-
rhage,74 with negative predictive values of more 
than 98%.71,75 In a case–control study, Nyfløt et al. 
showed that prolonged active labor (duration 
>12 hr) is associated with an increased risk of 
severe postpartum hemorrhage.76 Risk stratifica-
tion can help the multidisciplinary team to be 
alert to a patient’s risk and make informed 
choices about the need for and availability of 
intravenous access, uterotonic medications, blood 
products, and additional personnel.

Table 3. Classification of Postpartum Hemorrhage Risk and Potential Need  
for Transfusion.

Risk Level (Preparation  
for Transfusion) Defining Factors

Low risk (having blood speci-
men available in case 
blood products become 
needed)

No previous uterine incision
Singleton pregnancy
≤4 Previous vaginal deliveries
No known bleeding disorders
No history of postpartum hemorrhage

Medium risk (blood typing 
and screening)

Prior cesarean delivery or uterine surgery
Multiple gestation
>4 Previous vaginal deliveries
Chorioamnionitis
History of postpartum hemorrhage
Large uterine fibroids
Fetal death
Estimated fetal weight >4000 g
Morbid obesity (body-mass index >40)*

High risk (blood typing and 
cross-matching of at least 
2 units of packed red 
cells)

Placenta previa or low-lying placenta
Suspected placenta accreta spectrum
Hemoglobin <10 mg/dl and other risk factors
Platelet count <100,000/μl
Active bleeding on admission
Known coagulopathy

*  The body-mass index is the weight in kilograms divided by the square of the 
height in meters.
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Conclusions

Postpartum hemorrhage remains a clinically 
significant cause of maternal complications 
and death; worldwide, one woman dies from 
postpartum hemorrhage every 7 minutes. There-
fore, prompt identification of patients who are 
at risk for postpartum hemorrhage, routine ac-

tive management of the third stage of labor, 
expeditious assessment of blood loss, appropri-
ate patient monitoring, and management of 
postpartum hemorrhage are important.77

No potential conflict of interest relevant to this article was 
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the full text of this article at NEJM.org.
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