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Postpartum haemorrhage (PPH) is defined as blood loss >500 mL after delivery and severe PPH as blood
loss >1000 mL, regardless of the route of delivery (professional consensus). The preventive
administration of uterotonic agents just after delivery is effective in reducing the incidence of PPH
and its systematic use is recommended, regardless of the route of delivery (Grade A). Oxytocin is the first-
line prophylactic drug, regardless of the route of delivery (Grade A); a slowly dose of 5 or 10 IU can be
administered (Grade A) either IV or IM (professional consensus).After vaginal delivery, routine cord
drainage (Grade B), controlled cord traction (Grade A), uterine massage (Grade A), and routine bladder
voiding (professional consensus) are not systematically recommended for PPH prevention. After caesarean
delivery, placental delivery by controlled cord traction is recommended (grade B). The routine use of a
collector bag to assess postpartum blood loss at vaginal delivery is not systematically recommended (Grade
B), since the incidence of severe PPH is not affected by this intervention. In cases of overt PPH after vaginal
delivery, placement of a blood collection bag is recommended (professional consensus). The initial
treatment of PPH consists in a manual uterine examination, together with antibiotic prophylaxis, careful
visual assessment of the lower genital tract, a uterine massage, and the administration of 5-10 [U oxytocin
injected slowly IV or IM, followed by a maintenance infusion not to exceed a cumulative dose of 40 IU
(professional consensus). If oxytocin fails to control the bleeding, the administration of sulprostone is
recommended within 30 minutes of the PPH diagnosis (Grade C). Intrauterine balloon tamponade can be
performed if sulprostone fails and before recourse to either surgery or interventional radiology
(professional consensus). Fluid resuscitation is recommended for PPH persistent after first line uterotonics,
or if clinical signs of severity (Grade B). The objective of RBC transfusion is to maintain a haemoglobin
concentration (Hb) >8 g/dL. During active haemorrhaging, it is desirable to maintain a fibrinogen level >2 g/
L (professional consensus). RBC, fibrinogen and fresh frozen plasma (FFP) may be administered without
awaiting laboratory results (professional consensus). Tranexamic acid may be used at a dose of 1 g,
renewable once if ineffective the first time in the treatment of PPH when bleeding persists after sulprostone
administration (professional consensus), even though its clinical value has not yet been demonstrated in
obstetric settings. It is recommended to prevent and treat hypothermia in women with PPH by warming
infusion solutions and blood products and by active skin warming (Grade C). Oxygen administration is
recommended in women with severe PPH (professional consensus). If PPH is not controlled by
pharmacological treatments and possibly intra-uterine balloon, invasive treatments by arterial
embolization or surgery are recommended (Grade C). No technique for conservative surgery is favoured
over any other (professional consensus). Hospital-to-hospital transfer of a woman with a PPH for
embolization is possible once hemoperitoneum is ruled out and if the patient’s hemodynamic condition so
allows (professional consensus).

© 2015 Elsevier Ireland Ltd. All rights reserved.

Introduction and method [1-3]

The sponsor (the French College of Gynecologists and Obste-
tricians (CNGOF)) appointed a steering committee (Appendix) to
define the exact questions to be put to the experts, to choose
them,follow their work and draft the synthesis of recommendations
resulting from their work [1]. The experts analyzed the scientific
literature on the subject to answer the questions raised. A literature
review identified the relevant articles through mid-2014 by
searching the MEDLINE database and the Cochrane Library. The
search was restricted to articles published in English and French
[2,3]. Priority was given to articles reporting results of original
research, although review articles and commentaries were also
consulted. Guidelines published by organizations or institutions
such as the American College of Obstetricians and Gynecologists
(ACOG) [4], the Royal College of Obstetricians and Gynaecologists
(RCOG) [5], the Canadian Society of Gynecology and Obstetrics
(SOGC) [6], the World Health Organization [7] as well as previous
guidelines published by the CNGOF [8] were reviewed, and
additional studies were located by reviewing bibliographies of
identified articles. For each question, each overview of validated
scientific data was assigned a level of evidence based on the quality
of its data, in accordance with the framework defined by the HAS
(French Health Authority) [3], summarized below.

Quality of evidence assessment

LE1: very powerful randomized comparative trials, meta-
analysis of randomized comparative trials.

LE2: not very powerful randomized trial, well-run non-
randomized comparative studies, cohort studies.

LE3: case-control studies.

LE4: non-randomized comparative studies with large biases,
retrospective studies, cross-sectional studies, and case series.

A synthesis of recommendations was drafted by the organizing
committee based on the replies given by the expert authors. Each
recommendation for practice was allocated a grade, defined by the
HAS as follows.

Classification of recommendations

Grade A: Recommendations are based on good and consistent
scientific evidence.

Grade B: Recommendations are based on limited or inconsis-
tent scientific evidence.

Grade C: Recommendations are based primarily on consensus
and expert opinion.
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Professional consensus: In the absence of any conclusive
scientific evidence, some practices have nevertheless been
recommended on the basis of agreement between the members
of the working group (professional consensus).

All texts were reviewed by persons not involved in the work,
i.e., practitioners in the various specialties (Appendix) concerned
and working in different situations (public, private, university or
non-university establishments). Once the review was completed,
changes were made, if appropriate, considering the assessment of
the quality of the evidence.

The original long texts in French are cited [9-22], but their
individual references are not included here in view of the
enormous space they would occupy in this article intended to
summarize the guidelines.

Epidemiology of postpartum hemorrhage

Regardless of mode of delivery, postpartum hemorrhage (PPH)
is defined as blood loss >500 mL after delivery and severe PPH as
blood loss >1000 mL (professional consensus). The threshold for
clinical intervention must take the blood flow rate and clinical
context into account. Thus, beginning active management before
the threshold of 500 mL is reached is justified when the bleeding
rate is high or clinical tolerance poor. Inversely, for cesarean
deliveries, in view of the blood loss inherent in this surgical
procedure, the threshold of action can be set at a level of blood loss
higher than 500 mL if clinical tolerance allows (professional
consensus).

In the population-based studies, the incidence of PPH is around
5% of deliveries in the absence of a precise measurement of blood
loss and around 10% when it is quantified. The incidence of severe
PPH is around 2%. Uterine atony is the principal cause of PPH.
Lacerations of the genital tract are responsible for approximately
1 of every 5 cases of PPH and for a still higher rate of severe PPHs.

Maternal mortality due to obstetric hemorrhage has fallen in
France (currently 1.6 deaths/100,000 live births), but it remains the
leading cause of maternal death (16%) and the most avoidable
(80%). In developed countries, PPH is the principal cause of severe
maternal morbidity. Beyond the direct consequences of acute
hypovolemia, it exposes women to the complications of transfu-
sion, resuscitation, and to infertility if hysterectomy is required.

The principal risk factors of PPH are those for uterine atony, but
they are globally not predictive. The risk of recurrence during a
subsequent delivery is multiplied by 3 and increases still more
with each PPH. Particular attention must be paid to the risk factors
related to aspects of the management of labor or delivery, because
these may be modifiable (professional consensus). In particular, a
dose-dependent association has been reported between PPH and
oxytocin administration during labor (LE3); this result must be
taken into account in evaluating the benefit-risk balance of this
intervention, which is intended to avoid recourse to a cesarean
delivery when labor dystocia occurs (professional consensus).

Prenatal management of women at risk of postpartum
hemorrhage (excluding those with abnormal placentation)

A multidisciplinary discussion of the site of delivery is
necessary and must take into account the nature of the risk
(including history of severe PPH and hemostatic disorders) and the
speed of access to labile blood products (professional consensus).

Prevention of severe anemia relies on iron supplementation,
most often oral (Grade B). Women with coagulation disorders must
be followed up in close collaboration with a physician competent
in hemostasis, who will plan the specific management for delivery
(Grade C).

Preventive doses of anticoagulant agents do not increase the
risk of PPH, and access to epidural or spinal anesthesia is most
often possible, if there has been a sufficient delay (>12 h) since the
last injection (Grade C). In this situation, routine induction of labor
during a period without anticoagulants, sometime called a
“treatment window”, is not recommended (professional consen-
sus).

Curative anticoagulant treatment by LMWH is accompanied by
a modest increase in the risk of hemorrhage and requires a delay
(>24h) before use of either epidural or spinal anesthesia
(professional consensus). Aspirin use does not increase either
the frequency or severity of PPH (LE2) and is not a contraindication
to the use of epidural or spinal anesthesia (Grade B).

Clinical and pharmacological prevention of postpartum
hemorrhage during the third phase of labor

Vaginal delivery

Preventive administration of uterotonics is effective in reducing
the incidence of PPH, and oxytocin is the preferred treatment
(Grade A). It can be administered after delivery of the shoulders or
rapidly after birth, or after placental delivery if not performed
previously (Grade B). A dose of 5 or 101U can be administered
(Grade A) either IV or IM (professional consensus). For IV
administration, a slow IV injection (lasting approximately one
minute) is preferable, although no data contraindicate IV bolus
injections (rapid IV injection of 1 to 2 seconds) in women with no
cardiovascular risk factors (professional consensus). In women at
cardiovascular risk, very slow IV administration—for longer than
five minutes—is recommended to limit hemodynamic effects
(professional consensus). Routine maintenance infusion of oxyto-
cin is not recommended (professional consensus).

Obstetrics teams may choose to use blood collection bags
routinely, or not (professional consensus).

Routine cord drainage (LE2), controlled cord traction (LE1),
uterine massage (LE1), and routine voiding after delivery (expert
opinion) do not affect the incidence of PPH. Moreover, no scientific
evidence justifies a recommendation that any of the following will
prevent PPH: early or late cord clamping (professional consensus),
any particular maternal position during labor (professional
consensus), or very early breastfeeding (professional consensus).
Tranexamic acid must not be used routinely for PPH prevention
(professional consensus).

In cases of placental retention, oxytocin administration is not
effective, whether administered by an intrafunicular (LE1), IV, or
IM (LE2) route. Should placental delivery not occur, its manual
removal is recommended between 30 and 60 min after delivery, in
the absence of bleeding (professional consensus). Routine manual
uterine examination is not recommended after vaginal delivery for
women with previous cesareans (professional consensus).

Cesarean delivery

No evidence justifies preferring one cesarean technique to
another because it prevents PPH more effectively (professional
consensus). Placental delivery by controlled cord traction is
associated with less blood loss than manual removal is (Grade
B). A slow (at least one-minute) IV injection of 5-10 IU of oxytocin
is recommended (Grade A) except for women with overt
cardiovascular risks, when the injection must last at least 5 min
to limit its hemodynamic effects (professional consensus). Routine
maintenance treatment by an IV oxytocin infusion can be
performed as long as it does not exceed 10IU/h (professional
consensus). The treatment can be stopped at the end of two hours if
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uterine tone is satisfactory and there is no abnormal bleeding
(professional consensus).

Carbetocin reduces the risk of PPH, but in the absence of a non-
inferiority trial, oxytocin remains the preventive treatment of
reference for preventing PPH after cesarean deliveries (profession-
al consensus). Tranexamic acid must not be used routinely for PPH
prevention (professional consensus).

Estimation of blood loss is essential for cesareans and must
appear in the surgical report (professional consensus).

Initial management for postpartum hemorrhage after vaginal
delivery (Fig. 1)

All relevant staff (midwife, obstetrician, and anesthesiology/
critical care team) must be called simultaneously when any PPH is
diagnosed (professional consensus). In the case of overt PPH,
placement of a blood collection bag is recommended (professional
consensus). Once the diagnosis is made, the anesthesiologist-
intensivist shall immediately begin appropriate resuscitation
based on noninvasive monitoring (heart rate, blood pressure,
pulse oximetry), establish or secure venous access, take initial
blood samples if none are available (irregular antibody screening,
complete blood count, platelets, hemostasis), plasma expansion by
crystalloids, oxygen therapy, and protection against hypothermia
(professional consensus). Finally, this physician ensures that the
patient is anesthetized in optimal safety conditions to enable the
obstetrician to perform diagnostic and most often treatment
procedures (professional consensus).

If PPH occurs before placental delivery, its manual removal is
the first obstetric procedure to perform; otherwise, if the placenta
has been expelled, a manual uterine examination will be
performed (professional consensus). This procedure should be
followed by a uterine massage (professional consensus). Pharma-
ceutical treatment consists of a slow IV or IM injection of 5-10 IU
oxytocin followed by a maintenance infusion of 5-10 IU/h for 2 h
(professional consensus). The cumulative dose must not exceed
401U, especially in that a second-line treatment must begin
immediately if the treatment is ineffective for a maximum period
of 30 min (professional consensus). In some at-risk situations or if
the PPH persists after the manual exploration of the uterus, careful
visual assessment of the lower genital tract must be performed
with adequate analgesia (professional consensus). Antibiotic
prophylaxis is recommended after manual exploration of the
uterus (professional consensus). The management and monitoring
steps for PPH must be recorded on a special monitoring form
(professional consensus).

The essential elements of a system that guarantees the speed
and effectiveness essential to controlling PPH are a department
protocol that is regularly updated and trained staff who
communicate correctly (professional consensus). Each department
is responsible for training all professionals likely to deal with
patients with PPH to manage this situation (professional consen-
sus). Critical retrospective study of PPH files should be encouraged
(professional consensus).

Management after vaginal delivery of postpartum hemorrhage,
persisting despite initial measures or severe from the outset
(Fig. 1)

Additional steps must be taken if hemorrhaging persists for 15—
30 min after diagnosis and correct initial management (Grade C).
This time limit should be reduced if the hemorrhage is very strong
from the outset or if maternal hemodynamic tolerance is poor
(professional consensus). Help should be requested when a
hemorrhage worsens (professional consensus). Clinical monitoring
must focus on the heart rate, blood pressure, color of mucosa and

integument, a search for bleeding at puncture points, diuresis, and
the hemorrhage volume (Grade B).

A search for the cause of the hemorrhage (manual uterine
examination and careful visual assessment of the genital tract)
must already have been performed (Grade C). Sulprostone and
carboprost are effective drugs in the treatment of severe or
persistent PPH (LE4). Sulprostone is recommended (Grade C) and
must be administered within 30 min of the PPH diagnosis, should
oxytocin be ineffective; this time limit can be shortened as a
function of the severity of the bleeding (Grade C). Misoprotol is not
recommended as a second-line treatment (Grade A). Intrauterine
balloon tamponade appears to be effective (LE4). It can be
proposed if sulprostone treatment fails and before recourse to
surgical or interventional radiology management (professional
consensus). Its use is left to the clinician’s discretion. It must not
delay the implementation of invasive procedures (professional
consensus).

The sometimes rapid course of coagulation disorders during
PPH justifies laboratory monitoring of coagulation (professional
consensus). Recommendations for the prevention and treatment of
hypothermia (professional consensus) including the heating of
infusion solutions and of blood products, active skin warming
(Grade C), and oxygen treatment (professional consensus).

Fluid resuscitation is recommended should PPH worsen (Grade
B). The prescription of units of packed red blood cells is based
principally on clinical signs of PPH severity, without necessarily
awaiting blood test results (professional consensus). The objective
of transfusion is to maintain a hemoglobin concentration
(Hb) > 8 g/dL. During an active hemorrhage, it is desirable to
maintain a fibrinogen level >2 g/L (professional consensus).
Depending on the severity of the hemorrhage or coagulopathy,
fibrinogen and fresh frozen plasma (FFP) can be administered
without awaiting blood test results (professional consensus). It is
desirable to anticipate an order (i.e., order early) so that
concentrated platelets can maintain a platelet count >50,000/
mm? (professional consensus).

Tranexamic acid may be useful in the management of PPH,
although its clinical value has not yet been demonstrated in
obstetrics (professional consensus). Its use is left to the clinician’s
discretion (professional consensus). The expert advisory group
suggests that any use be limited to cases of sulprostone-resistant
PPH, at a dose of 1 g, renewable once if ineffective the first time
(professional consensus).

No evidence supports a recommendation for the routine use of
rFVIla for either of prevention or early treatment of severe PPH
(professional consensus). For the moment, its prescription must
therefore be envisioned only for an uncontrolled hemorrhage after
the failure of conventional treatment (professional consensus), and
after having attempted to correct platelet levels and other
hemostasis indicators (Grade C).

Use of general anesthesia with intubation is recommended
when the woman’s hemodynamic condition is unstable, even
when an epidural catheter has been placed, to protect the airways
and control ventilation (professional consensus).

Women who received multiple transfusions after a vaginal
delivery may receive LMWH for prophylaxis against thrombotic
events for 7-14 days postpartum (professional consensus). This
period can be extended if additional thromboembolic risk factors
are present (professional consensus).

Role of arterial embolization in postpartum hemorrhage (Fig. 1)

The selective embolization of both uterine arteries is recom-
mended, or, if that is not possible, of the anterior trunks of the internal
iliac (hypogastric) arteries, without a microcatheter (professional
consensus). Arterial embolization must be preferentially practiced
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Management of PPH after Vaginal Delivery

Call obstetric and anesthesiology teams
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if not yet delivered
Manual uterine exploration

if placenta already delivered
Urinary catheterization
Visual assessment of the lower genital tract
Sutures
Uterine massage

[€——

Communication

Anesthesiology team

Monitor

Assess and maintain hemodynamics: plasma expansion by
crystalloids

Anesthesia for manual exploration of the uterus
Oxytocin 5-10 IU slow IV or IM (Max: 40 1U)

Antibiotic therapy

Prevention of hypothermia, oxygen therapy

Hemocue ®

Verify blood group and IAS validity

———>

{ Failure of initial management J

<30 - 2nd peripheral venous line 216 g
. SULPROSTONE - Initial lab work: CBC, platelets, PT, AC, Fibrinogen +/- Hemocue
min In-dwelling urinary catheterization - Order reservation of units of packed red blood cells
Failure of
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T
: : : : : +/- Fibrinogen
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Fig. 1. Algorithm for management of PPH after vaginal delivery. *For general guidance, to be adapted according to the quantity of bleeding. PPH, postpartum hemorrhage; Min,
minute; slow IV, slow intravenous; IM, intramuscular; IU, international unit; IAS, irregular antibody screening; BLUA, bilateral ligation of the uterine arteries; BLIIA, bilateral
ligation of the internal iliac arteries; CBC, complete blood count; PT, prothrombin time; ACT, activated clotting time; rFVIIa, recombinant activated Factor VII.

with resorbable gelatin pledgets rather than slurry or powder (Grade
C). A single session of arterial embolization stops PPH in 73% to 100%
(LE3)of cases. A second embolization session stops it in 85% to 100% of
cases (LE3). Arterial embolization is indicated preferentially for
uterine atony resistant to uterotonics, especially after vaginal
delivery, in cases of cervico-uterine hemorrhage, vaginal thrombus,
or cervicovaginal lacerationseither sutured or inaccessible to any
surgical procedure (Grade C). The serious complication rate
attributable to embolization is approximately 5% (LE4). The
existence of a coagulation disorder is not a contraindication to
embolization (professional consensus). Embolization remains pos-
sible after the failure of arterial ligation (selective or proximal) or
after a hysterectomy, although these events increase its technical
difficulty (professional consensus). Embolization preserves a
woman’s childbearing potential (LE3). There is no significant
difference in the PPH recurrence rate after arterial ligation or
embolization (LE3).

Surgical management of postpartum hemorrhage (Figs. 1 and 2)

In the absence of comparative studies of the effectiveness of
different surgical techniques, no technique for conservative
surgery should be favored over any other (professional consensus).

The techniques of vessel ligation (bilateral ligation of the
uterine arteries (BLUA) or bilateral ligation of the internal iliac
arteries (BLIIA)) as first-line conservative surgical treatment of PPH
appear to have an effectiveness rate of 60-70% (LE4) in halting
bleeding. BLUA is a simple surgical technique with a low risk of
serious immediate complications (professional consensus). Nei-
ther BLUA nor BLIIA appear to affect fertility or subsequent
obstetric outcome (LE4).

The effectiveness of techniques of uterine compression sutures
in stopping bleeding in cases of PPH resistant to pharmacological
treatment appear to be on the order of 75% (LE3). No technique of
uterine compression has been demonstrated to be superior to any
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another in the treatment of PPH. Pregnancies after uterine
compression sutures do not seem to produce an excess rate of
complications in subsequent pregnancies (LE4).

The effectiveness of a second conservative surgical technique
for stopping PPH after the failure of vessel ligation or uterine
compression sutures ranges from 44% to 100% (LE4). It is therefore
possible, after discussion with the anesthesiologist, but it must not
delay the performance of an emergency hysterectomy (profes-
sional consensus).

The type of hysterectomy (total or subtotal) is left to the
operator’s discretion (professional consensus).

Specificities of obstetric and anesthetic management of
postpartum hemorrhage associated with cesarean delivery
(Figs. 2 and 3)

The intervention threshold for beginning active management
depends on the bleeding rate, its cause, and its clinical context. It
may be higher than 500 mL after a cesarean (professional
consensus). The principal risk factor for a hemorrhage during a
cesarean is its performance during labor (LE3). Blood loss during

cesareans can be difficult to assess. The most practical method of
estimating blood loss is by measuring the aspirated volume,
subtracting the volume of the amniotic fluid, and then adding the
weight of the soaked pads (professional consensus). The blood
evacuated by the genital tract must also be taken into account
(professional consensus).

The causes of PPH associated with cesarean delivery include
causes associated with placental delivery (mainly, uterine atony)
and complications of intraoperative trauma (especially uterine
lacerations and wounds to a uterine pedicle).

Intraoperative obstetric management of PPH depends on its
clinical context and cause; it must be conducted in close
collaboration with the anesthesiologist (professional consensus)
(Fig. 2). Immediate surgical treatment of PPH resistant to
pharmacologic and medical treatment must be favored (profes-
sional consensus); immediate embolization is not recommended
(professional consensus) (Fig. 2). The specific conservative surgical
technique conservative is at the discretion of the obstetric staff
(professional consensus). If general anesthesia is necessary,
limitation of halogenated anesthetics is recommended in cases
of uterine atony (professional consensus) (Fig. 2).

Management of a PPH during a cesarean
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Measurement of aspirated volume
2500 mL

+ weight of pads

+/- change in heart rate, blood pressure, pulse

oximetry

Obstetric team

Rapid surgical hemostasis
(hysterorraphy, wound suture)

Communication

Anesthesiology/critical care team

- Oxytocin 5-10 U, slow IV (max: 40 I1U)
- PPH monitoring form
- Hemodynamic maintenance

(plasma expansion by crystalloids)

PPH -- persistent and/or with hemodynamic disorders
(failure of initial management)

Uterotonics (Sulprostone)

- Place a 2nd peripheral venous line 216 g

- initial laboratory results: CBC platelets, PT, ACT, fibrinogen,
- +/- Hemocue ®

- Reserve units of packed red blood cells

Failure

Conservative surgical hemostasis : Pid
compression or hemostatic multiple square ’
sutures and/or vessel ligation (BLUA or BLIIA) Re

- Oxygen
- Prevention of hypothermia
~, - Maintenance of blood pressure
o fluid resuscitation crystalloids +/- colloids
+/- vasopressors

- Possible conversion to general anesthesia,
if hemodynamic instability

- Limit halogenated anesthetics
especially if atony

+/- Tranexamic Acid

(without salpingectomy or
oophorectomy)

+/-rFVlla

Total or subtotal hysterectomy

+/- Transfusion of packed red blood cells
+/- Fresh frozen plasma
+/- Fibrinogen

+/- Platelets

Fig. 2. Algorithm for management of PPH during a cesarean. PPH, postpartum hemorrhage; BLUA, bilateral ligation of uterine arteries; BLIIA, bilateral ligation of internal iliac
arteries; IU, international unit; IV, intravenous; CBC, complete blood count; PT, prothrombin time; ACT, activated clotting time; rFVIla, recombinant activated factor VII.
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When hemorrhage involves a blood loss greater than 1000 mL
and occurs during or soon after a cesarean, thromboprophylaxis is
recommended (professional consensus). This prophylactic treat-
ment should last for 7-14 days when there are no other risk factors
for thrombosis (professional consensus). It may last as long as
6 weeks when there are persistent or multiple risk factors
(professional consensus).

Each medical team must set up a procedure for specific
monitoring in the recovery room, including ways that team
members can be reached in an emergency (professional consen-
sus). The specific monitoring associated with postoperative
cesareans must focus on the quantity of visible vaginal bleeding
and uterine tone and volume, as well as the appearance of the
abdominal wall (professional consensus); recovery room nurses
must be made aware of the importance of these factors
(professional consensus). Uterine retraction must be verified at
least every 30 min during the 2 h of postpartum monitoring in the
recovery room (professional consensus). A rapid bedside abdomi-
nal-pelvic ultrasound must be possible, especially in cases of
hypovolemia without any visible hemorrhage (professional
consensus).

In the postoperative period, a hemoperitoneum or suspicion of a
vascular wound mandates emergency laparotomy under general
anesthesia (professional consensus) (Fig. 3). In the contrary case,
initiation of a uterotonic agent (oxytocin or sulprostone, depend-
ing on severity) is required (professional consensus). Intrauterine
balloon tamponade or embolization can be considered if the
patient is hemodynamically stable (professional consensus)
(Fig. 3).

Hospital-to-hospital transfer

Severe postpartum hemorrhage sometimes requires an inter-
hospital transfer to continue resuscitation at a more appropriate
facility or for arterial embolization unavailable at the initial
maternity ward (professional consensus). This is possible under
some conditions.

Direct contact is essential between staff at the (sending)
maternity unit of birth and the staff at the (receiving) multidisci-
plinary center to which transfer is sought; this enables transmission
of all the medical information and validation of the indication for and
feasibility of transfer (professional consensus). The final decision
about transport is multidisciplinary and involves the ambulance
service’s coordinating and transfer physicians and the anesthesiol-
ogists/intensivists and obstetricians at both the sending and
receiving maternity units) (professional consensus). The ambulance
transfer with medical accompaniment can be performed only after
correction of any life-threatening failure (professional consensus).

Hospital-to-hospital transfer of a woman with a PPH for
embolization is possible only after ruling out a hemoperitoneum, a
condition for which laparotomy is preferred, and if her hemody-
namic condition so allows (professional consensus). A thorough
hemodynamic assessment must be performed again before
departure (professional consensus). Any blood transfusion must
be continued during the transportation with the objective of
maintaining Hb >8 g/dL (professional consensus). The specific
treatments for PPH (oxytocin, sulprostone, intrauterine balloon
tamponade) begun in the sending maternity ward must be
continued during transport (professional consensus).

If the bleeding is too great or the hemorrhagic shock
uncontrollable, the transfer is dangerous, and surgery to obtain
hemostasis onsite (vessel ligation, compression sutures, or
hysterectomy) must be preferred (professional consensus). The
emergency ambulance team can then remain to reinforce local
resources, if they are inadequate. The emergency ambulance

system can also organize the supply of labile blood products if they
are currently otherwise unavailable (professional consensus).

Management of blood products in the maternity ward

The effectiveness of transfusion management in PPH treatment
relies on a procedure for life-threatening emergencies that is
widely disseminated in the facility, control of access to blood
products, and coordination between the clinical and transfusion
staff (professional consensus). The availability of immunology and
hematology results (blood groups and phenotypes, irregular
antibody screening) must be verified at admission to the labor
room (professional consensus). In women with an identified
hemorrhage risk, an irregular antibody screening less than 3 days
old is recommended (professional consensus). Prescribers must
anticipate the request for fresh frozen plasma because it must thaw
before it can be used (Grade C). Complex immunological situations
concerning rare blood groups must be discussed antenatally with
the French Blood Agency (EFS) (professional consensus).

The choice of phenotypes of packed red blood cell units stored
in blood banks and the prescribers’ understanding of simple
compatibility rules are important aspects of transfusion safety
(professional consensus). All French maternity units must be
associated with one of the 800 EFS blood banks, for availability
(ideally) within 30 min (professional consensus). Prescribers must
be aware of the conditions of procurement, logistic channels, and
availability, sometimes limited in some banks, of blood products so
that they can optimize the management of severe hemorrhage
situations (professional consensus). All prescribers must know the
different procedures, in particular those for life-threatening
emergencies; these procedures must be written out and imple-
mented in each hospital. These procedures must be regularly
updated (professional consensus).

Management of placenta previa and accreta
Placenta previa

Placenta previa should be characterized by transvaginal
ultrasound, especially in cases with a posterior site, to measure
the distance between the internal os of the cervix and the lower
edge of the placenta (Grade C). Transvaginal ultrasound does not
increase the risk of hemorrhage (LE4). In women with placenta
previa, a trial of vaginal delivery is possible when the distance
between the cervical internal os and the lower edge of the placenta
is greater than 20 mm (professional consensus). When the distance
is less than 20 mm, a trial of vaginal delivery is possible, depending
on the extent and control of bleeding (professional consensus). In
the case of asymptomatic complete placenta previa, a cesarean
delivery between 38'° and 38'® weeks should be planned
(professional consensus). Partial manual cleavage of the placenta
followed by rupture of the membranes seems preferable to
transplacental incision to deliver the neonate (Grade C).

Placenta accreta

The risk factors for placenta accreta are maternal age, in vitro
fertilization, and a history of uterine surgery, cesarean delivery,
placenta previa, or placenta accreta (LE2). The risk of placenta
accreta increases with the number of previous cesareans (LE2).
Antenatal screening for placenta accreta should make it possible to
improve its management (LE3). Its diagnosis can be suggested by a
combination of 2D and Doppler color ultrasound imaging (LE3).
Magnetic resonance imaging (MRI) is also helpful for diagnosis
(LE3). Because of the possibility of false positives and false
negatives on imaging, the opinion of a specialist is advised when
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Management of delayed PPH* after cesarean

Diagnosis:

. +/- vasopressors

fibrinogen.

. & Hemocue®

. Hemodynamic assessment
. PPH Monitoring form

. Fluid resuscitation (crystalloids +/- colloids)

. Laboratory results: CBC platelets, PT, ACT,

. Cooperation anesthesiologist/obstetrician

Excessive vaginal bleeding
+/- change in heart rate, blood
pressure, pulse oximetry

+/- Pelvic/abdominal ultrasound
(retention, hemoperitoneum)

Uterine atony

- Uterine massage
- Oxytocin slow IV (max: 40 1U)
- Sulprostone if failure or at onset (if severe)

Failure

Patient unstable

Hemoperitoneum

or other cause of bleeding

(especially suspected uterine wound, of
uterine, lombo-ovarian, or other pedicle)

|

Laparotomy
(GA if unstable)

Patient stable

v

. Intrauterine balloon
. Embolization +/- transfer

* Potential suture of wounds and -
lacerations +/- vascular ligation L

* Techniques of surgical hemostasis
conservative:
compression or hemostatic multiple square
sutures and/or vessel ligation (BLUA or BLIIA)

\ 4

v

- Prevention of hypothermia
S - Maintenance of blood pressure
~ fluid resuscitation crystalloids +/- colloids
+/- vasopressors
- Limit the concentration of halogenated
anesthesic agents,
especially if atony

- Continuation of uterotonics
(oxytocin or sulprostone)

+/- Tr ic acid

Subtotal hysterectomy
+/-rFVila :

(without salpingectomy or oophorectomy)

+/- Transfusion of packed red blood cells
+/- Fresh frozen plasma
+/- Fibrinogen

+/- Platelets

Fig. 3. Algorithm for management of delayed PPH"* after Cesarean. PPH, postpartum hemorrhage; CBC, complete blood count; PT, prothrombin time; ACT, activated clotting
time; IV, intravenous; IU, international unit; GA, general anesthesia; BLUA, bilateral ligation of uterine arteries; BLIIA, bilateral ligation of internal iliac arteries; rFVIla,

recombinant activated Factor VII.

placenta accreta is suspected (professional consensus). The
delivery of a pregnancy involving antenatally suspected placenta
accreta must take place in a facility with the appropriate human
and technical resources (professional consensus).

The decision to deliver the child should be made together with
the parents (professional consensus) and must be assessed on a
case-by-case basis, taking into account gestational age, the
hospital’s organization, and the risk of hemorrhage (professional
consensus). Delivery should be planned after 34" weeks and
before 38" weeks (professional consensus).

In women with placenta accreta, extirpative techniques are
recommended against (Grade C). When placenta accreta is
suspected and a cesarean hysterectomy has been decided upon,
the intervention must be performed with adequate human and
technical resources: a gynecologic surgeon, anesthesiologist,
availability of a urological or gastrointestinal surgeon, a blood bank,
and an intensive care unit (professional consensus). Conservative
treatment is possible for placenta accreta in women who want such
treatment after information about the risk of recurrence and the
potential complications associated with it (Grade C). In this case, the
use of methotrexate is not recommended (professional consensus).

When placenta accreta is discovered at delivery, forcible
placental delivery must be avoided (Grade C). Conservative
treatment is possible, as is a cesarean hysterectomy (Grade C).

For women with abnormal placentation and a high risk of
hemorrhage, the rapid availability of blood products must be
verified with the local blood bank (professional consensus). When
a major hemorrhagic risk is identified, general anesthesia can be
chosen from the outset to avoid emergency conversions in difficult
conditions (professional consensus). Epidural or combined spinal
anesthesia are also possible (professional consensus).

Secondary postpartum hemorrhage

Secondary or late postpartum hemorrhages (0.5% to 2% of
deliveries) are defined as hemorrhages occurring from 24 h to
6 weeks after delivery and requiring therapeutic action of any type
(professional consensus). Their most frequent cause is retention of
placental fragments and/or endometritis, more or less associated
with incomplete uterine involution (professional consensus).
Other causes include false-aneurysms of the uterine artery,
arteriovenous fistulae (vascular abnormalities), choriocarcinoma,
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and coagulation disorders. Management depends on the cause and
severity of the hemorrhage: antibiotic therapy (Grade A) and
uterotonic agents (professional consensus). Most often, the patient
is admitted for this management (professional consensus). Should
the hemorrhage persistent and retention of placental fragments be
found, aspiration-curettage under ultrasound control or operative
hysteroscopy is recommended (professional consensus). In cases of
vascular abnormalities, selective embolization is the treatment of
choice (professional consensus).
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