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Abstract
Patient blood management (PBM) is the timely 

application of evidence-informed medical and 
surgical concepts designed to maintain haemoglobin 
concentration, optimise haemostasis, and minimise 
blood loss in an effort to improve patient outcomes. 
The aim of this consensus statement is to provide 
recommendations on the prevention and treatment 
of postpartum haemorrhage as part of PBM in 
obstetrics. A multidisciplinary panel of physicians with 
expertise in obstetrics, anaesthesia, haematology, and 
transfusion medicine was convened by the Network 
for the Advancement of Patient Blood Management, 
Haemostasis and Thrombosis (NATA) in collaboration 
with the International Federation of Gynaecology and 
Obstetrics (FIGO), the European Board and College 
of Obstetrics and Gynaecology (EBCOG), and the 
European Society of Anaesthesiology (ESA). Members 
of the task force assessed the quantity, quality and 

consistency of the published evidence, and formulated 
recommendations using the system developed by 
the Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE) working group. 
The recommendations in this consensus statement are 
intended for use by clinical practitioners managing 
perinatal care of women in all settings, and by policy-
makers in charge of decision making for the update of 
clinical practice in health care establishments.

Keywords: anaemia; bleeding; blood transfusion; 
haemostasis; iron deficiency; obstetrics; patient blood 
management; postpartum haemorrhage.

Introduction
Patient blood management (PBM) is the timely 

application of evidence-informed medical and surgical 
concepts designed to maintain haemoglobin (Hb) 
concentration, optimise haemostasis, and minimise 
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blood loss in an effort to improve patient outcomes. 
The aim of this consensus statement is to provide 
recommendations on the prevention and treatment of 
postpartum haemorrhage (PPH) as part of PBM in 
obstetrics. A previously published consensus statement 
offers guidance on the management of anaemia and 
haematinic deficiencies in pregnancy and in the 
postpartum period1.

Consensus organisation
Scope and purpose

This consensus statement reflects the position of 
the Network for the Advancement of Patient Blood 
Management, Haemostasis and Thrombosis (NATA), the 
International Federation of Gynaecology and Obstetrics 
(FIGO), the European Board and College of Obstetrics 
and Gynaecology (EBCOG), and the European Society 
of Anaesthesiology (ESA). It includes recommendations 
on the prevention and treatment of PPH.

Target audience
The recommendations in this consensus statement 

are intended for use by clinical practitioners managing 
perinatal care of women in all settings, and by policy-
makers in charge of decision making for the update 
of clinical practice in health care establishments. It is 
important to note that these recommendations need to 
be tailored to the needs of individual patients or of any 
given population after consideration of the values and 
preferences of both healthcare providers and patients, 
as well as equity issues, explicit assessment of harms 
and benefits of each recommendation, and feasibility 
(including resources, capacity and equipment, and 
implementability). Further involvement of relevant 
stakeholders on a local level is advised.

Development process
A multidisciplinary panel of physicians with expertise 

in obstetrics, anaesthesia, haematology, policymaking and 
epidemiology was convened by NATA in collaboration 
with FIGO, EBCOG and ESA, with the aim of developing 
a consensus statement on the prevention and treatment of 
PPH. The experts were asked to:
1)	 determine the scope of the problem;
2)	 identify the best methods to detect the problem and 

establish a differential diagnosis;
3)	 assess the evidence and its quality for the detection, 

evaluation and management of haemorrhage in the 
postpartum period;

4)	 agree on recommended pharmacological and non-
pharmacological methods to minimise peripartum 
blood losses;

5)	 define the role of transfusions in PPH; and
6)	 issue recommendations on the use of oral iron, 

intravenous iron and erythropoiesis-stimulating 
agents to treat anaemia after a PPH.
Members of the task force assessed the quality, 

quantity and consistency of the published evidence, 
and formulated recommendations using the system 
developed by the Grading of Recommendations 
Assessment, Development, and Evaluation (GRADE) 
working group (Figure 1)2. A preliminary version of 
the consensus statement was drafted by JS and MM 
and circulated among the members of the panel for 
additional input and editing. The document was 
further reviewed by two anaesthesiologists (IF and 
SM) who are experts in the field and who were not 
involved in the first phase of the process. After 
examination, it was agreed that the recommendations 
were coherent with ESA recommendations already 
published in the field3,4.

Figure 1 -	 The grading system used to evaluate the quality of the evidence 
and grade recommendations.
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Plans for dissemination, adaptation and evaluation
This statement will be disseminated to all 

members of NATA, FIGO, EBCOG and ESA, and 
the document will be made available via open 
access. Additionally, the recommendations will be 
presented at international forums and specialised 
events targeting clinicians involved in the prevention 
and treatment of PPH.

A global view on postpartum haemorrhage: 
definitions, incidence, risk factors and 
clinical burden

Postpartum haemorrhage remains a common 
obstetric emergency and is the leading cause of maternal 
mortality worldwide. Maternal mortality is defined as 
the death of a woman whilst pregnant or within 42 days 
of delivery or termination of pregnancy. According to 
a systematic analysis, the estimated global number of 
maternal deaths in 2015 was 275,000, of which 34% 
were caused by haemorrhage5. The maternal mortality 
ratio ranged from 15 per 100,000 live births in high 
socio-demographic index (SDI) countries to 443 
per 100,000 livebirths in low SDI countries, where 
haemorrhage is the leading cause of maternal death5. 
PPH-related deaths are potentially preventable with 
timely diagnosis and management6.

There is currently no single satisfactory definition 
of PPH7. PPH is commonly defined as blood loss of 500 
mL or more within 24 hours (h) after birth, while severe 
PPH is defined as blood loss of 1,000 mL or more and 
massive life-threatening PPH as ongoing blood loss 
of more than 2,500 mL or hypovolemic shock within 
the same timeframe6. These definitions are based on 
quantifications of blood loss that originated from 
historical studies in the 1960s that aimed to identify 
women at high risk of adverse clinical outcomes. 
The threshold for clinical intervention should take 
into account maternal health and the clinical context, 
including pre-delivery Hb concentration and blood 
flow rate.

PPH is categorised as either primary or secondary: 
primary PPH occurs in the first 24 h after delivery 
(early PPH) and secondary PPH occurs 24 h to 12 
weeks after delivery (late or delayed PPH).

The overall global incidence of PPH is estimated 
to be 6-11% and of severe PPH 1-3%, with substantial 
variations across regions. The incidence of PPH 
is higher in low-resource countries in Africa and 
Asia when measured objectively and in the setting 
of a controlled trial; thus, the true incidence of 
PPH is likely to be much higher than reported6,8,9. 
A number of studies have noted an increase in the 
incidence of PPH in high-resource countries such as 
Australia, Canada, Ireland, Norway and the United 

States10-12. Analysis of data from 2,406,784 Dutch 
women suggests a considerable increase in the 
incidence of PPH (blood loss of 1,000-1,500 mL) 
from 2000 to 2013 (4.1 vs 6.1%; p<0.0001)13. This 
increase was accompanied by a significant decrease 
in the incidence of PPH-related blood transfusions, 
suggesting a reduced incidence of massive PPH13.

Uterine atony is the most common cause of PPH 
and cases have been increasing over recent years. But 
other causes include genital tract trauma (i.e. vaginal 
or cervical lacerations), uterine rupture, retained 
placental tissue and maternal coagulation disorders11,14.

-	 Recommendation 1. We recommend defining 
primary PPH as blood loss of more than 500 mL 
within 24 h, whatever the mode of delivery (1B).

-	 Recommendation 2. We recommend defining 
severe PPH as ongoing blood loss of more than 
1,000 mL within 24 h or blood loss accompanied 
by signs/symptoms of hypovolaemia, and massive 
life-threatening PPH as ongoing blood loss of 
more than 2,500 mL or hypovolemic shock, 
whatever the mode of delivery (1B).

Management of women at high risk of 
postpartum haemorrhage
Identification of women at risk of postpartum 
haemorrhage

It is important to differentiate risk factors by their 
influence on the risk of PPH and by their frequency. 
They can also be classified by the time at which they 
occur: before pregnancy, during pregnancy, during 
labour, or after delivery.

Prediction of PPH is inherently difficult and there is 
no single risk factor (except for abormal placentation, 
which is discussed below). However, several risk 
factors increase the risk of PPH, but they are globally 
not predictive. If only risk factors with an adjusted odds 
ratio (OR) >2.0 are considered, these are as follows10,12,14:
-	 multiple pregnancies (OR 2.3-4.7);
-	 a history of PPH (OR 3.3);
-	 pregnancy-induced hypertension (OR 1.9-2.5);
-	 chorioamnionitis (OR 2.5);
-	 episiotomy (OR 1.4 to 2.2);
-	 pre-labour caesarean section (OR 1.3-2.3);
-	 caesarean section during labour (OR 1.7-3.6);
-	 macrosomia (OR 1.7 to 3.5);
-	 operative vaginal delivery (OR 2.3).

-	 Recommendation 3. We recommend that the 
medical staff be made aware of the risk factors 
for PPH, allowing prompt action towards its 
prevention (1C).
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Prevention of severe anaemia before and after 
postpartum haemorrhage

Postpartum anaemia (PPA) is defined as an 
Hb <10 g/dL within 24-48 h after delivery, although 
it has also been recommended that PPA be defined as 
a Hb <11 g/dL at 1 week postpartum and <12 g/dL at 8 
weeks15. The prevalence of PPA 48 h after delivery is 
approximately 50% in Europe and 50-80% in developing 
countries. PPA should be considered severe if Hb is 
<7 g/dL16.

Anaemia during the third trimester of pregnancy 
and PPH are independent risk factors for PPA17. Thus, 
parturients' Hb should be determined when labour starts, 
unless a recent Hb is available and there are no risk 
factors for PPH. PPA can be aggravated by altered iron 
homeostasis and reduced erythropoietin secretion and 
action in women with a higher postpartum inflammatory 
response (e.g. caesarean section)18. Therefore, every 
effort should be made to correct anaemia prior to delivery 
and women with anaemia or at high risk of haemorrhage 
should be advised only to deliver in hospital where 
a clear multidisciplinary, multimodal protocol for 
management of major obstetric haemorrhage is in place. 
This protocol should be activated as soon as major 
obstetric haemorrhage is detected or suspected19-22.

Once the haemorrhagic episode is controlled, women 
should receive intravenous iron for the treatment of 
moderate-to-severe PPA (Hb 6-9 g/dL)1. Staff should be 
trained to detect, evaluate and manage hypersensitivity 
reactions to intravenous iron in accordance with 
published guidelines23,24. In severely anaemic patients 
with blunted erythropoiesis secondary to inflammation 
who do not respond adequately to intravenous iron 
treatment, as well as in severely anaemic patients 
who refuse blood transfusion, administration of an 
erythropoiesis-stimulating agent may be considered after 
consultation with the haematologist1.

During follow up, a complete blood count plus a 
serum ferritin level at 8 weeks postpartum are adequate 
to assess anaemia and iron status in the majority of 
women with antenatal anaemia and/or significant 
peripartum bleeding1.

-	 Recommendation 4. We recommend that parturients 
should have an Hb determination when labour starts, 
especially in women with antenatal anaemia (1C).

-	 Recommendation 5. We recommend that every effort 
should be made to correct anaemia of pregnancy prior 
to delivery (1A), and that women with prepartum 
anaemia be advised to deliver in hospital (1C).

-	 Recommendation 6. We recommend the administration 
of intravenous iron to cover individually calculated 

total iron deficiency in women with moderate-to-
severe postpartum anaemia (Hb 6-9 g/dL) (1B).

-	 Recommendation 7. In severely anaemic patients 
with blunted erythropoiesis due to infection and/
or inflammation who do not respond adequately to 
intravenous iron treatment, as well as in severely anemic 
patients who refuse blood transfusion, we suggest the 
administration of an erythropoiesis-stimulating agent 
after consultation with the haematologist (2B).

Pre-operative autologous blood donation
The use of autologous blood transfusion in 

obstetrics is widely debated, but there are little data 
on the topic. Risks associated with pre-operative 
autologous blood donation include: iatrogenic 
anaemia, bacterial contamination, and human errors. 
A Cochrane review from 2002 points out that pre-
operative autologous blood donation may reduce the 
risk of allogeneic blood transfusion, but it probably 
increases the risk of receiving either an autologous 
or allogeneic blood transfusion25.

Except  for  high-r isk s i tuat ions  in  which 
compatible blood is not available, autologous 
donation is not recommended since severe PPH is 
rarely anticipated. However, there are reports about 
autologous blood donation programmes that have 
reduced the need for allogeneic blood transfusions 
in high-risk pregnant women26.

-	 Recommendation 8. We recommend against 
the routine use of prepartum autologous blood 
donation to reduce the need for allogeneic blood 
transfusion in the event of PPH (1C).

Management of placental abnormalities
Prior knowledge of abnormal placentation and its 

multidisciplinary management seem to reduce the 
morbidity (blood loss, transfusions, and emergency 
caesarean sections) associated with such anomalies27,28. 
This type of approach does not influence gestational 
age at delivery. In settings with available resources and 
knowledge, the use of balloon occlusion of the iliac 
arteries or aorta can be considered as an additional 
modality to reduce severe bleeding after delivery in 
case of abnormal placentation29. Previous caesarean 
section or placenta praevia further increases the risk 
for adherent placenta and PPH, and the need for 
hysterectomy30.

-	 Recommendation 9. We recommend multidisciplinary 
planning and management for women with abnormal 
placentation, with or without previous caesarean 
section (1C).
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Pre-delivery management of inherited bleeding 
disorders and antithrombotic therapy
Inherited bleeding disorders

With the exception of factor XI, all other coagulation 
factors, especially fibrinogen, increase during pregnancy 
in normal women, protecting them against excessive 
blood loss during placental separation31. Women with 
von Willebrand's disease have a 1.5-fold risk of PPH, 
and a 5-fold risk of blood transfusion. Those who are 
carriers of haemophilia appear more likely to experience 
primary PPH, and the risk is higher at plasma clotting 
factor levels below 50 IU/dL, if not supplemented. The 
risk of secondary PPH in haemophilia carriers is also 
increased when clotting factor levels return to normal 
after delivery. An increased risk for PPH has been also 
reported in women with rare inherited disorders such as 
congenital hypofibrinogenaemia, deficiencies of factor 
VII, factor X, factor XI and factor XII, Glanzmann's 
thrombasthenia or Bernard-Soulier syndrome32.

Management plans for labour, delivery and 
postpartum care should be individualised after 
multidisciplinary antenatal risk assessment by the 
obstetrician, the anaesthesiologist, and the haematologist 
during the third trimester of pregnancy32.

-	 Recommendation 10. We suggest treating patients 
with inherited blood disorders at risk for or 
experiencing PPH as standard PPH patients (2B). 
We also suggest a multidisciplinary anticipation 
of the risk of bleeding and its specific treatment 
complementary to standard PPH management for 
these patients (2B).

Antithrombotics
Due to the lack of data as to their teratogenicy in humans, 

many antithrombotics are not used in pregnancy. However, 
the risk of venous thromboembolism (VTE) is considerably 
increased in pregnancy, and with the current epidemic of 
obesity in the developed world, many women are considered 
to require thromboprophylaxis during pregnancy33-36.

Low-molecular-weight heparin (LMWH) is the usual 
thromboprophylaxis used in pregnancy, as recommended 
by the Royal College of Obstetricians and Gynaecologists 
(RCOG) and the American College of Chest Physicians 
(ACCP)33,34. There is no consensus as to the dose of LMWH 
due to the shortage of clinical trials to assess the appropriate 
dosage in the prevention and treatment of VTE in pregnancy, 
and recommended doses vary. 

Unfractionated heparin is now used less frequently than 
previously due to the preference for LMWH which has 
more predictable pharmacokinetics. Bridging of vitamin 
K antagonist treatment prior to delivery in a woman 
with a mechanical heart valve can be an indication for 
unfractionated heparin.

Fondaparinux is occasionally used when an 
individual is allergic to LMWHs. This drug should only 
be used during pregnancy if its use is clearly indicated.

Vitamin K antagonists are rarely used in pregnancy 
due to their risks of teratogenicity in the first trimester 
and bleeding risks for the foetus in the second and third 
trimesters. The most likely indication for vitamin K 
antagonists in pregnancy is for women with mechanical 
heart valves, although an LMWH regimen may be 
used35. For women with prosthetic heart valves, it has 
been proposed to use an LMWH regimen during the first 
trimester and after week 36, with strict anti-Xa control. 
Aspirin 100 mg/day should be added in the presence of 
a mechanical valve36.

Aspirin is widely used in conditions such as 
antiphospholipid syndrome and systemic lupus 
erythematosus. Increased maternal bleeding can occur 
during delivery when aspirin is used one week prior to 
and/or during labour and delivery. Prolonged gestation 
and labour have been reported due to aspirin inhibition 
of prostaglandin.

Clopidogrel has only been used in a handful of 
cases. Animal data have failed to reveal evidence of 
foetotoxicity. There are no controlled data in human 
pregnancy. Clopidogrel should only be given during 
pregnancy when the need has been clearly established. 
There are no data on the excretion of clopidogrel in 
human milk. Animal data have shown that clopidogrel 
and/or its metabolites are excreted in rat milk. Because 
many drugs are excreted in human milk, and because 
of the potential for serious adverse reactions in nursing 
infants, a decision should be made as to whether to 
discontinue nursing or to discontinue the drug, taking 
into consideration of the level of patient need. 

Management of the mother who bleeds 
on antithrombotics

In general, this does not differ from the management 
of the non-pregnant patient bleeding on antithrombotics 
(anticoagulants and/or antiplatelet drugs); i.e., stop the 
drug, initiate symptomatic treatment, control surgical 
bleeding, monitor the antithrombotic effect of the drug, 
and attempt reversal if possible. Reversal should be 
attempted while remembering the inherent increased 
risk of thromboembolic complications related to the 
underlying disease37.

-	 Recommendation 11. We suggest treating mothers 
bleeding on antithrombotics in the same way as 
for non-pregnant women (2B). We also suggest 
a multidisciplinary anticipation of the increased 
risk of thromboembolic complications and their 
specific treatment complementary to standard PPH 
management for these patients (2B).
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Clinical and pharmacological measures for the 
prevention of postpartum during the third stage 
of labour
Active management of the third stage of labour to 
reduce the risk of severe postpartum haemorrhage

Active management of the third stage of labour 
involves the administration of a prophylactic uterotonic, 
early cord clamping, and controlled cord traction 
(CCT) to deliver the placenta6,21,22. Active vs expectant 
management of the third stage of labour reduces the risk 
of maternal haemorrhage (blood loss >1,000 mL) at time 
of birth (average risk ratio [RR] 0.34; 95% confidence 
interval [CI]: 0.14-0.87) and of a maternal Hb >9 g/dL 
following birth (average RR 0.50; 95% CI: 0.30-0.83)38. 
This is also true in the low-risk population with a 
reduction in blood loss >500 mL (average RR 0.33; 95% 
CI: 0.20-0.56)38.

-	 Recommendation 12. We recommend using active 
management of the third stage of labour to prevent 
PPH (1A).

Prevention of uterine atony
Prophylactic oxytocin for the third stage of labour 

reduces the risk of blood loss >500 mL compared with 
placebo (RR 0.53; 95% CI: 0.38-0.74)39. Prophylactic 
oxytocin is superior to ergot alkaloids in preventing 
blood loss >500 mL (RR 0.76; 95% CI: 0.61-0.94), but 
there is no benefit in combining prophylactic oxytocin 
and ergot alkaloids for the prevention of PPH39.

Oxytocin dosage and route of administration remain 
a subject of debate because there is desensitisation due 
to internalisation of receptors. In addition, whether the 
clinician is in the presence of a vaginal delivery after 
labour or a caesaeran section without labour, as well as 
the presence of cardiovascular disease, should be taken 
into consideration.

Vaginal delivery
Preventive administration of uterotonics is effective 

in reducing the incidence of PPH, and oxytocin is the 
preferred treatment. Intravenous administration of 
oxytocin during the third stage of labour was found to 
be associated with a reduced incidence of severe PPH, 
blood transfusion and admission to a high dependency 
unit compared with intramuscular administration, with 
no increase in the number of side effects40. Oxytocin can 
be administered after delivery of the shoulders or rapidly 
after birth, or after placental delivery if not administered 
previously. Administration of oxytocin before or after 
expulsion of the placenta did not have any significant 
influence on many clinically important outcomes such 
as the incidence of PPH, rate of placental retention, and 
duration of the third stage of labour41.

A dose of 5 or 10 IU of oxytocin can be 
administered22,39,41. For intravenous administration, a 
slow injection (lasting approximately 30-60 seconds) is 
preferable, although no data contraindicate intravenous 
bolus injections (rapid intravenous injection of 1-2 
seconds) in women without cardiovascular risk factors. 
It must be remembered that exposure to oxytocin 
during labour is an independent risk factor for severe 
PPH, secondary to uterine atony, and requires blood 
transfusion42.

In women at cardiovascular risk, a very slow 
intravenous administration (over >5 min) is 
recommended in order to limit haemodynamic effects21. 
Alternatively, successive doses of 0.05-0.5 IU, preceded 
by phenylephrine administration, can be used. Routine 
maintenance infusion of oxytocin is not recommended 
for vaginal delivery.

In a recent randomised controlled trial (RCT) that 
enrolled 29,645 women after vaginal birth, heat-stable 
carbetocin, an oxytocin analogue, was not inferior to 
oxytocin in preventing PPH (blood loss ≥500 mL) or 
the use of additional uterotonic agents43. Non-inferiority 
was not shown for the prevention of severe PPH (blood 
loss ≥1,000 mL), but the low event rate for this outcome 
reduced the power of the trial. These data inform the 
care of women in parts of the world where a lack of heat 
stability is a barrier to the use of oxytocin43.

Obstetric teams may choose whether or not to 
implement routine use graduated blood collection 
bags. Only one randomised trial has examined this 
and showed no difference in the risk of severe PPH44. 
However, accurate assessment of the amount of blood 
loss is important21.

Routine cord drainage, CCT, uterine massage, 
and routine voiding after delivery do not impact the 
incidence or severity of PPH. Moreover, there is 
no scientific evidence to justify a recommendation 
that any of the following will prevent PPH: early or 
late cord clamping, any particular maternal position 
during labour, or very early breastfeeding21. Similarly, 
tranexamic acid should not be used routinely for the 
prevention of PPH21. In a recent placebo-controlled 
trial, administration of tranexamic acid in addition 
to oxytocin did not decrease the incidence of PPH in 
women with vaginal delivery45.

In case of placental retention, oxytocin administration 
is not effective, whether administered by an intrafunicular, 
intravenous (IV) or intramuscular (IM) route. Should 
placental delivery not occur, manual removal is 
recommended between 30 and 60 min after delivery in 
the absence of bleeding, and earlier in case of ongoing 
bleeding42. Routine manual uterine examination is not 
recommended after vaginal delivery for women with a 
previous caesarean section21.
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-	 Recommendation 13. We recommend preventive 
administration of uterotonics after vaginal delivery. 
Adjusted oxytocin doses (5-10 IU) administered 
intravenously are the preferred prophylactic 
treatment (1A).

Caesarean delivery
There is no evidence to justify preferring one 

caesarean technique over another with respect to 
prevention of PPH. Placental delivery by CCT is 
associated with less blood loss than manual removal46. A 
slow (at least 1 min) intravenous injection of 5-10 IU of 
oxytocin is recommended except for women with overt 
cardiovascular risks in whom the injection must last at 
least 5 mins to limit its haemodynamic effects. Initial 
oxytocin dosage should be followed by a maintenance 
infusion as long as it does not exceed 10 IU/hour21. The 
treatment can be stopped at the end of two hours if uterine 
tone is satisfactory and there is no abnormal bleeding21.

The effective dose of oxytocin infusion to prevent 
uterine atony for an elective cesarean delivery may be 
lower than the clinical infusions currently in use. The 
"rule of 3" algorithm consists of IV oxytocin (3 IU/3 
mL), followed by uterine tone assessment at 3, 6, 9, and 
12 min, and if inadequate, additional uterotonic agents 
are administered. A recent RCT showed that the "rule of 
3" algorithm resulted in lower oxytocin doses compared 
with continuous-infusion oxytocin in women undergoing 
elective caesarean delivery47. No differences in uterine 
tone, maternal haemodynamics, side effects, or blood 
loss were observed.

Carbetocin reduces the risk of PPH, but in the absence 
of a non-inferiority trial, oxytocin remains the gold 
standard for preventing PPH after caesarean delivery48,49. 
Whereas there is no evidence of the efficacy of 
tranexamic acid for the prevention of PPH in women with 
vaginal delivery, a meta-analysis of four studies found a 
reduced risk (RR 0.43, 95% CI: 0.23-0.78) of severe PPH 
(blood loss ≥1,000 mL) in women undergoing caesarean 
section50. Tranexamic acid should not be used routinely 
for PPH prevention in the setting of caesarean delivery 
but should be considered in case of antepartum bleeding 
and in women at increased risk of PPH22. Estimation 
of blood loss during caesarean section is essential and 
should be mentioned in the surgical report.

-	 Recommendation 14. We recommend preventive 
administration of uterotonics after caesarean section. 
Adjusted oxytocin doses (5-10 IU) administered 
intravenously are the preferred prophylactic 
treatment (1A). Intravenous administration of 
tranexamic acid (0.5-1.0 g) in addition to oxytocin 
should be considered in women at increased risk of 
PPH (1C).

Summary of the WHO 2012 guidelines
for the prevention of PPH

The guidelines developed by the World Health 
Organization (WHO)6 include the following 
recommendations for the prevention of PPH:
-	 the use of uterotonics for the prevention of PPH 

during the third stage of labour is recommended for 
all births.

-	 Oxytocin (10 IU, IV/IM) is the recommended 
uterotonic drug for the prevention of PPH.

-	 In settings where oxytocin is unavailable, the use 
of other injectable uterotonics (if appropriate, 
ergometrine/methylergometrine or the fixed-dose 
combination of oxytocin and ergometrine) or oral 
misoprostol (600 μg) is recommended.

-	 In settings where skilled birth attendants are 
not present and oxytocin is unavailable, the 
administration of misoprostol (600 μg orale 
administration [PO]) by community health care 
workers and lay health workers is recommended for 
the prevention of PPH.

-	 In settings where skilled birth attendants are 
available, CCT is recommended for vaginal births 
if the care provider and the parturient regard a small 
reduction in blood loss and a small reduction in the 
duration of the third stage of labour as important.

-	 In settings where skilled birth attendants are 
unavailable, CCT is not recommended.

-	 Late cord clamping (performed after 1 to 3 min after 
birth) is recommended for all births while initiating 
simultaneous essential newborn care.

-	 Early cord clamping (<1 min after birth) is not 
recommended unless the neonate is asphyxiated and 
needs to be moved immediately for resuscitation.

-	 Sustained uterine massage is not recommended as 
an intervention to prevent PPH in women who have 
received prophylactic oxytocin.

-	 Postpartum abdominal uterine tonus assessment for 
early identification of uterine atony is recommended 
for all women.

-	 CCT is the recommended method for removal of the 
placenta after caesarean section.

Initial management of postpartum haemorrhage
Early recognition, activation of protocols and 

resource mobilisation are critical in the management 
of severe bleeding. Therapeutic measures should be 
targeted at stabilising the patient and controlling 
the cause of PPH. The "four Ts" (i.e. the causes of 
primary PPH) should be considered as principles of 
care: Tone (uterine atony), Trauma (genital trauma 
including damage to the vulva, vagina, cervix and 
uterus), Tissue (retained and invasive placenta), and 
Thrombin (coagulopathy)22.
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Obstetric units in hospitals should have a PPH 
management algorithm, and healthcare professionals 
trained on its activation and use (see Figures 2 and 3). 
To this end, regular emergency drills for the management 
of PPH should be implemented. Once introduced, such 
emergency drills are invaluable for keeping all staff 
up-dated and alert to the emergency treatment of PPH20.

-	 Recommendation 15. We recommend that all 
healthcare professionals be trained to prevent PPH, 
to recognise the early signs of PPH, and to use 
pharmacological, mechanical and surgical methods 
to arrest PPH, according to the causative factor (1C).

-	 Recommendation 16. We recommend that obstetric 
units in hospitals have an easy-to-use, clear-cut 
PPH management algorithm and introduce regular 
emergency drills for care of PPH (1C).

Obstetric aspects
Diagnosis, blood loss evaluation, assessment of severity

Visual estimation tends to under-estimate blood 
loss as blood mixes with other fluids and a significant 
volume of blood can be retained within the uterus. 

Thus, additional methods are needed. All sponges 
and sanitary pads should be saved and weighed to 
measure blood loss. This should continue whilst the 
patient is being monitored for ongoing losses. The 
use of graduated blood collection bags may contribute 
to the accurate assessment of blood loss (although it 
does not predict the severity of PPH)21. Cumulative 
losses should be clearly documented in the notes 
whenever possible.

Clinical signs and symptoms of hypovolaemia 
should be included in the assessment of PPH severity. 
However, clinical signs of hypovolaemia (tachycardia 
and hypotension) are misleading in pregnancy due to 
plasmatic volume expansion, and might not become 
manifest until blood losses reach 1,000-1,500 mL51,52. 
A systolic blood pressure below 80 mmHg associated 
with worsening tachycardia, tachypnoea and altered 
mental state usually indicates a PPH in excess of 
1,500 mL51. The shock index (heart rate/systolic 
pressure) identifies women at risk of adverse outcomes 
secondary to PPH53. The relative haemodilution and 
increased cardiac output inherent to normal pregnancy 
allow important blood loss to occur before a drop in 
Hb concentration is identified51.

Figure 2 -	 Quick reference guide for the management of postpartum haemorrhage.
	 ICU: intensive care unit; LAB: central laboratory; POC: point-of-care; BP: blood pressure; HR: heart rate; RBC: red blood 

cell; PPH: postpartum haemorrhage; TEG: thromboelastography; ROTEM: rotational thromboelastometry.
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Figure 3 -	 An example of the postpartum haemorrhage chart.
	 HR: heart rate; BP: blood pressure; RR: respiratory rate; Lab: central laboratory; POC: point-of-care; PGF2: prostaglandin 

F2; PRBC: packed red blood cells; rFVIIa: recombinant activated factor VII; E.V.A.: expiratory ventilation assistance; 
	 LA: local anaesthetic; LDH: lactate dehydrogenase.
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-	 Recommendation 17. We recommend using clinical 
signs and symptoms together with visual estimation of 
peripartum blood loss in the assessment of PPH (1C).

Mechanical measures
As uterine atony is the most common cause of primary 

PPH, simple mechanical and physiological measures 
such as palpating and rubbing the uterine fundus (uterine 
massage) and emptying the bladder to stimulate uterine 
contractions represent first-line management of PPH. 
This practice is based on professional consensus rather 
than published evidence, and is usually followed by 
administration of uterotonics22.

-	 Recommendation 18. We recommend uterine 
massaging and bladder emptying to stimulate uterine 
contractions as first-line management of PPH (1C).

Interventional placental delivery
When the placenta is not spontaneously delivered 

within 30 min after parturition, the parturient should 
be diagnosed as having a retained placenta. After 
observation for a further 30 min, it should be manually 
removed in the delivery room if epidural analgesia 
is sufficient, or the patient should be taken to the 
operating room for manual removal of the placenta if 
additional analgesia is required. The use of additional 
oxytocin (10 IU, IV or IM) with CCT is the method of 
choice and should be accompanied by a single dose of 
antibiotics6. The use of ergometrine or prostaglandin 
E2 is not recommended6. Of note, the use of CCT is 
paramount in treating a retained placenta; therefore, 
it is essential to teach CCT in medical and midwifery 
training programmes6. CCT is not recommended in the 
absence of uterotonic drugs or prior to signs of separation 
of the placenta because this can cause partial placental 
separation, a ruptured cord, excessive bleeding, and/or 
uterine inversion6.

-	 Recommendation 19. For retained placenta, we 
suggest manual removal using additional oxytocin in 
combination with controlled cord traction, followed 
by a single dose of antibiotics (2C).

Genital tract examination
Damage to the genital tract may occur spontaneously 

or through manipulation during delivery. Uterine trauma 
may occur following very prolonged or vigorous labour, 
extra-uterine or intra-uterine manipulation of the foetus, 
or attempts to remove a retained placenta manually or 
with instrumentation. Uterine inversion can also occur. 
In this scenario, the clinician should attempt to reposition 
the uterus. Uterotonics should not be administered. Nor 
should any attempt be made to remove the placenta 

until the uterus is repositioned. If these attempts fail, 
arrangements should be made to transfer the patient 
to the operating room6. Cervical laceration is most 
commonly associated with forceps delivery, although it 
may occur spontaneously. Vaginal sidewall laceration is 
also most commonly associated with operative vaginal 
delivery, but it may occur spontaneously, especially 
if a foetal hand presents with the head (compound 
presentation). Lower vaginal trauma occurs either 
spontaneously or because of episiotomy. Spontaneous 
lacerations usually involve the posterior fourchette; 
however, trauma to the periurethral and clitoral region 
may occur and can be problematic.

All these factors may cause significant blood losses 
and should be appropriately identified by manual uterine 
examination and careful visual assessment of the genital 
tract21. Local guidelines from the University College 
London Hospitals National Health Service Foundation 
Trust provide the following recommendations54:
-	 check for obvious genital trauma. Ensure good 

lighting and visualise the cervix;
-	 visualise the apex; apply pressure to the bleeding 

point and suture in the room if it is easily identified; 
transfer to the operating room if not;

-	 examine the anus, vulva, vagina and cervix under 
direct vision;

-	 manually explore the uterine cavity to exclude trauma 
or retained placental tissue (if the uterus is explored, 
give intravenous antibiotics);

-	 consider laparotomy. If the abdomen is not open and 
the maternal condition suggests blood loss greater 
than visible, consider intra-abdominal bleeding. 
Ultrasound scan may be helpful to look for intra-
abdominal blood (e.g. between liver and right 
kidney). However, do not allow scanning to delay 
laparotomy.

-	 Recommendation 20. We recommend careful 
examination of the genital tract to ascertain whether 
PPH after vaginal delivery is of traumatic origin (1C).

Anaesthetics
The anaesthesia staff should be systematically alerted 

and involved at the initial stage of PPH management as 
soon as the bleeding appears to be higher than expected, 
even in the absence of cardiovascular instability. 
Whether the alert should be triggered when blood loss 
is moderate (500 mL) or severe (>1,000 mL) depends on 
the woman's clinical condition and local resources. Close 
collaboration between the obstetrician and anaesthetist, 
together with the obstetric team, is a major component 
of PPH management, as stated by ESA guidelines for the 
management of severe perioperative bleeding3. Indeed, 
the first steps in PPH management by the anaesthetist 
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and the obstetrician take place simultaneously. Initially, 
the goals of anaesthetic management of PPH are for rapid 
assessment of the parturient, to initiate monitoring, to 
restore intravascular volume to achieve normovolaemia 
and haemodynamic stability, and to provide adequate 
anaesthesia and analgesia.

-	 Recommendation 21. We recommend that the 
anaesthesia staff be systematically alerted and 
involved at the initial stage of severe PPH or as soon 
as the bleeding appears to be higher than expected, 
even in the absence of cardiovascular instability (1C).

Monitoring
In the context of PPH, non-invasive cardiovascular 

monitoring should be rapidly put in place to check for 
signs of hypovolaemia. Furthermore, it is important 
to monitor for potential maternal cardiovascular side 
effects of uterotonic treatment. Initial monitoring 
includes continuous  heart rate (HR), blood pressure 
(BP) recording every 15 min, respiratory rate (RR) and 
peripheral oxygen saturation. If severe PHH develops, 
monitoring should be intensified with BP every 3-5 min 
and electrocardiography (ECG). Invasive monitoring 
with an arterial line (continuous invasive BP), central line 
(central venous pressure and saturation), and non-invasive 
or minimally invasive cardiac output monitoring may be 
considered according to severity of PPH and availability.

Persistent or recurrent maternal hypotension despite 
active fluid resuscitation and/or use of vasopressive 
drugs (ephedrine or phenylephrine) indicates severe 
PPH. Inconsistency between minor or moderate bleeding 
and its haemodynamic impact suggests hypovolaemia 
due to non-externalised bleeding.

-	 Recommendation 22. We recommend that non-
invasive cardiovascular monitoring be placed rapidly 
to check for the occurrence of signs of hypovolaemia 
(1C).

The initial Hb level does not accurately reflect blood 
loss because compensatory mechanisms that move 
fluids from the interstitial space require time and are not 
apparent in the initial Hb measurement. However, the 
initial Hb measurement is useful to determine a baseline 
Hb level as anaemia is very frequent in parturients. Use 
of point-of-care testing to perform serial measurements 
provides information on the degree of developing 
anaemia and the severity of bleeding.

-	 Recommendation 23. We recommend evaluation of 
anaemia by measuring Hb levels early and repeatedly 
in patients with ongoing PPH, preferably by use of 
point-of-care testing (1C).

Haemodynamic management
The goal of haemodynamic management is to 

sustain normovolaemia, thus securing normal perfusion 
during the active phase of PPH. Using blood pressure 
as a single marker for signs of hypovolaemia is not 
sufficient and other measures such as HR, RR, peripheral 
oxygen saturation, skin colour, and temperature should 
be considered. In the case of severe ongoing PPH, the 
perfusion status can be evaluated with arterial or venous 
blood gases, looking for lactic acidosis.

The 2016 update of the ESA guidelines for the 
management of severe perioperative bleeding recommends 
against the use of central venous pressure (CVP) and 
pulmonary artery occlusion pressure as the only variables 
to guide fluid therapy and the optimisation of pre-load 
during severe bleeding4. Instead, dynamic assessment of 
fluid responsiveness and non-invasive measurement of 
cardiac output should be considered (1B)4.

Normalisation of blood pressure by fluid resuscitation 
may actually increase hydrostatic pressure on the 
wound and cause blood clots to dislodge (a mechanism 
referred to in the trauma literature as "popping the 
clot"). Moreover, fluid resuscitation can cause dilution 
of coagulation factors, hypothermia and further 
aggravation of coagulopathy55. Over the last ten years, in 
bleeding trauma patients, the concept of damage control 
resuscitation has been developed and has improved 
survival by focusing on permissive hypotensive 
resuscitation, limiting the use of fluids and advocating 
the early use of blood products to prevent the lethal triad 
of acidosis, coagulopathy and hypothermia56.

Regarding the management of PPH, permissive 
hypotensive resuscitation has not been evaluated in 
RCTs, but use of permissive hypotension during the 
bleeding phase (mean arterial pressure [MAP] between 
55-65 mmHg) might be a goal associated with better 
maternal outcomes.

-	 Recommendation 24. We suggest considering 
permissive hypotensive resuscitation during the 
bleeding phase of severe PPH, aiming for a MAP of 
55-65 mmHg, remembering to normalise MAP upon 
control of PPH or when bleeding becomes acceptable 
(2C).

Fluid resuscitation
Fluid resuscitation with either crystalloids or colloids 

has never been compared in the context of PPH. Compared 
with crystalloids, haemodynamic stabilisation with iso-
oncotic colloids such as human albumin and hydroxyethyl 
starch (HES) causes less tissue oedema. However, one 
RCT including women undergoing elective caesarean 
section did not find any difference in haemodynamic 
stability between crystalloids and colloids57.
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In critically ill patients, systematic reviews did 
not identify any benefit in using colloids rather than 
crystalloids; in addition, they raised the point that some 
colloids appear to increase mortality58,59. Infusion of 
colloids in patients with severe bleeding can aggravate 
dilutional coagulopathy by additional effects on 
fibrin polymerisation and platelet aggregation. The 
European guideline on management of major bleeding 
and coagulopathy following trauma recommends that 
crystalloids be used initially to treat the hypotensive 
bleeding trauma patient60. One RCT in severe PPH 
found a very low incidence of fibrinogen depletion and 
coagulopathy when patients with an estimated blood 
loss in the range of 1,400-2,000 mL were resuscitated 
with crystalloids (substitution of 1 mL crystalloid for 
1 mL blood loss)61.

By analogy with surgical, trauma and critically 
ill patients, initial fluid replacement with a balanced 
crystalloid solution is recommended. The use of colloids 
is not recommended as part of the initial management 
of PPH since there are no data to support this approach. 
Hypervolaemia secondary to crystalloids or colloids (to 
a level exceeding the interstitial space in steady state and 
beyond an optimal cardiac pre-load) should be avoided4.

-	 Recommendation 25. We recommend restrictive 
crystalloid resuscitation (1-2 mL of crystalloid for 
every 1 mL of blood loss) as initial fluid resuscitation 
according to the clinical condition and the estimated 
blood loss (1C).

Associated measures
-	 One (or more) large venous access of good quality 

should be available. If the bleeding is not rapidly 
controlled, we recommend that two large peripheral 
cannulae (14 or 16 G) be placed.

-	 Blood type should be identified and antibody 
screening should be secured, and the blood bank 
should be contacted if bleeding is not rapidly 
controlled.

-	 PPH management protocols must include the 
immediate issue of group O, RhD-negative and 
K-negative units, followed by group-specific blood22.

-	 Oxygen therapy via a standard nasal cannula or 
facemask is recommended.

Prevention of hypothermia
The impact of hypothermia on blood loss in the 

context of PPH has never been explored. In trauma 
patients without traumatic brain injury, hypothermia is 
associated with increased morbidity and mortality62. A 
meta-analysis of RCTs in surgical patients reports that 
even mild hypothermia significantly increases blood 
loss (by approximately 16%) and the relative risk 

of transfusion (by approximately 22%)63. One RCT 
showed that in women undergoing caesarean delivery 
the perioperative Hb difference was lower in women 
who received pre-warmed intravenous fluids than in 
those who did not64. Active and early warming of the 
patient is recommended, including cutaneous warming 
and active warming of fluid infusions, especially in the 
context of rapid fluid resuscitation and blood transfusion.

-	 Recommendation 26. We recommend active 
temperature management with the goal of maintaining 
normothermia (1B).

Correction of acidosis
Acidosis, together with hypothermia, alters the 

process of haemostasis and contributes to the morbidity 
and mortality of bleeding patients. No relevant clinical 
studies are available in obstetric patients. Acidosis 
impairs the coagulation process in a progressive 
manner, and its timely correction is important to limit 
its contribution to coagulation dysfunctions4,65. During 
acidosis, the coagulation process starts normally, but 
there is a delay in clot formation and a reduction in 
clot strength. In animal models, acidosis (pH 7.1) was 
shown to cause a significant depletion in fibrinogen 
concentration, platelet count, and thrombin generation; 
coagulation remained impaired after pH correction 
with bicarbonate infusion66-68. The latter effect could 
be attributed to the reduction of fibrinogen levels 
and platelet count. In fact, an increase in fibrinogen 
degradation rate without effects on its synthesis has been 
observed in acidosis; moreover, fibrinogen levels remain 
depleted after correction of acidosis68-70. As for platelets, 
their accelerated removal from the circulation, due to 
changes in structure and shape when the pH drops below 
7.4, or an altered aggregation have been hypothesised as 
the cause of a decrease in platelet count68. Accordingly, 
coagulation function may not be restored only by the 
correction of acidosis, since other haemostatic factors 
(such as fibrinogen) are important. It is important to 
bear in mind that most of the literature is based on in 
vitro or animal models which do not necessarily reflect 
the complex pathophysiological mechanisms behind 
the impairment of coagulation in patients with severe 
bleeding.

The effect of acidosis on the efficacy of tranexamic 
acid and recombinant activated factor VII (rFVIIa) 
has been investigated. In vitro and animal studies 
confirmed the efficacy of tranexamic acid during 
severe metabolic acidosis71,72. Administration of rFVIIa 
in acidotic conditions has been shown to improve 
thrombin generation73,74. However, other studies indicate 
that acidosis reduces the activity and effectiveness of 
rFVIIa75,76. In adult surgical patients, rFVIIa may be 
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less effective in the presence of acidotic coagulopathy77. 
These observations suggest that rFVIIa should only be 
considered alongside correction of acidosis.

-	 Recommendation 27. We recommend correcting 
acidosis, although this correction alone cannot 
immediately ameliorate acidosis- induced 
coagulopathy (1C).

Adequate anaesthesia and analgesia
It is important to provide adequate anaesthesia and 

analgesia to carry out uterine revision and genital tract 
examination in the context of PPH.

Local and regional anaesthesia
Due to the higher incidence of difficult airway 

management78 and of pulmonary aspiration in the 
obstetric population, local and regional techniques are 
recommended if cardiovascular stability is preserved and 
if there is no evidence of coagulopathy. If an epidural 
catheter has been placed during labour and the level 
of analgesia is not sufficient, epidural titration with a 
local anaesthetic is recommended. In the absence of an 
epidural catheter, spinal anaesthesia with a low dose of 
local anaesthetic and an opioid can be performed.

General anaesthesia
In the context of haemodynamic instability, active 

bleeding or suspicion of coagulation disorders, a 
general anaesthetic with oro-tracheal intubation is 
recommended. Rapid sequence induction to reduce the 
risk of pulmonary aspiration during induction of general 
anaesthesia is recommended in this context.

Uterotonic drugs
Uterotonic drugs can be divided into a first-line 

treatment with oxytocin and a second-line treatment 
with misoprostol, sulprostone, carbetocin, etc. The 
points for discussion in uterotonic treatment are the 
dosage and the administration route of oxytocin. In 
a German survey including over 300,000 deliveries, 
a bolus injection of oxytocin was the most frequent 
therapy (85.3%)79. In nearly 32% of the cases, the dose 
of oxytocin ranged between 5 and 10 units, illustrating 
a general heterogeneity in the use of uterotonics. We 
also found regional differences in the therapeutic use 
of uterotonics among Western countries. In general, 
ergotamin or misoprostol is not used in many countries 
because of the severe side effects (ergotamine) or 
the limited method of administration (misoprostol). 
Misoprotol is not recommended as a second-line 
treatment21. There is a general use of IV prostaglandins 
(sulprostone, carboprost) as a second-line option to 
oxytocin or longer-acting carbetocin30,80. Sulprostone 

must be administered within 30 min of the diagnosis of 
PPH, should oxytocin be ineffective; this time limit can 
be shortened according to the severity of the bleeding21.

Potential maternal side effects of uterotonic drugs are 
a matter of concern. Oxytocin can cause hypotension, 
arrhythmias, and an increased risk of myocardial 
infarction that seems to have an effect on maternal 
outcome after childbirth80. Second-line uterotonic 
treatment with prostaglandins, such as the E2-acting 
sulprostone, leads to uterine contraction via G protein-
mediated calcium channel activation. A review of 
the literature supports the use of oral or sublingual 
misoprostol in reducing the risk of severe PPH and blood 
transfusion81. Compared with conventional injectable 
uterotonics, oral misoprostol was associated with a higher 
risk of severe PPH and use of additional uterotonics, 
but with a trend towards fewer blood transfusions81. 
Misoprostol appears to be effective and safe in geographic 
areas with little access to facilities and skilled healthcare 
providers81. However, in a retrospective study, Schmitz 
et al. observed that prostaglandins were underused in 
PPH treatment, especially when a standardised protocol 
for PPH management was not in place82. These findings 
underline the need to focus on issues of implementation 
and to provide adequate training to use this effective 
treatment option.

Continuous uterotonic therapy with oxytocin 
infusion can be considered according to the condition 
of the uterus and prior exposure to oxytocin; it 
requires a higher infusion rate in the treatment of 
uterine atony leading to PPH (40 IU in 500 mL 
crystalloid; 125 mL/hour)83. In settings in which the use 
of oxytocin is not feasible, misoprostol or ergometrine 
can be used as alternatives treatment for PPH6,84-86.

-	 Recommendation 28. We recommend first-line 
uterotonic treatment for PPH with the use of oxytocin 
5-10 IU IV or IM given as a slow infusion/injection 
(1A).

Vasopressors
Vasopressors should be used while paying very close 

attention to the aggressive treatment of hypovolaemia, 
which is to be corrected first or in parallel. Phenylephrine 
and ephedrine are widely used in the obstetric setting. 
Data mostly come from studies that investigated the 
reactive hypotension due to spinal anaesthesia and its 
treatment with a vaso- or cardioactive agent. Restrictive 
use of ephedrine has been advocated due to a possible 
association with foetal acidosis; however, the clinical 
importance of this observation is unclear87.

A phenylephrine infusion (25-50 µg/min) appears 
to be more effective than phenylephrine boluses to 
prevent hypotension and can be conveniently titrated to 
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maintain the targeted BP88,89. Norepinephrine (an initial 
10 µg bolus, followed by the infusion of 200 µg/hour, if 
needed) has now been validated as the inotropic support 
after spinal anaesthesia for caesarean section and is 
the recommended inotropic support for haemorrhagic 
shock90.

-	 Recommendation 29. We recommend using 
phenylephrine (100 µg bolus or 25-50 µg/min 
infusion) or norepinephrine (10 µg bolus, followed by 
a 200 µg/hour infusion if needed) when tachycardia 
is predominant (HR >100 bpm), or ephedrine if 
normocardia is predominant (HR <100 bpm), as first-
line treatment for unacceptable maternal hypotension 
in PPH (1C).

Calcium homeostasis
Calcium has an important role in the pathophysiology 

of haemorrhage and coagulopathy. Calcium concentration 
drops further in the case of massive transfusion due 
to citrate-induced calcium binding and should be 
monitored, and levels corrected accordingly, in severe 
PPH91.

-	 Recommendation 30. We recommend correcting 
calcium levels, especially in cases of massive 
transfusion, in order to optimise coagulation as well 
as uterine muscle contraction (1C).

Antifibrinolytic drugs
Tranexamic acid is an antifibrinolytic agent that 

has been shown to reduce blood loss and transfusion in 
several types of surgery, and also reduce mortality in 
trauma patients92,93. The primary mechanism is related to 
its antifibrinolytic effect, as an inhibitor of fibrinolysis to 
stabilise the clot, hence reducing bleeding, transfusions 
and, potentially, morbidity and mortality. In the setting 
of PPH, there are currently 12 RCTs ongoing including 
more than 3,000 patients showing reductions in blood 
loss, risk of PPH, and blood transfusions following 
vaginal and caesarean delivery50,94,95. However, there 
is insufficient evidence regarding the safety aspects 
(serious side effects, thromboembolic events) of 
tranexamic acid and its effect on mortality.

The WOrld MAternal ANtifibrinolytic (WOMAN) 
trial aimed to determine the effect of early administration 
of tranexamic acid on mortality, hysterectomy and 
other morbidities in women with PPH after vaginal 
delivery. The investigators enrolled 20,060 women 
who were randomly assigned to receive 1 g intravenous 
tranexamic acid (with a second dose given after 30 
min, if needed) or placebo. Although the diagnosis was 
clinical, investigators specified that diagnosis of primary 
PPH could be based on clinically estimated blood loss 

of more than 500 mL after vaginal birth or 1,000 mL 
after caesarean section or any blood loss sufficient to 
compromise haemodynamic stability. Death due to 
bleeding was significantly reduced in women given 
tranexamic acid compared with placebo (1.5 vs 1.9%; 
p=0.045), especially in women treated within three 
hours of giving birth. There were no between-group 
differences in all other causes of death, hysterectomy 
rates or the incidence of adverse events (including 
thromboembolic events)95. Analysis of the effects of 
timing of administration on bleeding survival indicates 
that delay in tranexamic acid administration appears to 
reduce the benefit (by approximately 10% per every 15 
min of delay) with no benefit seen beyond three hours96. 
The 2017 WHO recommendation on tranexamic acid for 
the treatment of PPH states that tranexamic acid should 
be recognised as a life-saving intervention and be made 
readily available for the management of PPH in settings 
where emergency obstetric care is provided, regardless 
of the level of healthcare system resources97.

-	 Recommendation 31.  We recommend the 
administration of tranexamic acid (1 g by intravenous 
route) as soon as possible within the first 3 hours 
after PPH onset. This dose can be repeated after 30 
min if bleeding continues (1B).

Antibiotics for the prevention of secondary infection
No data from randomised trials are available on 

the efficacy of antibiotic prophylaxis in the case of 
manual uterine exploration. One retrospective cohort 
study of more than 2,100 vaginal deliveries reported 
that manual removal of the placenta is a risk factor for 
endometritis98. Two case-control studies did not find 
an association between manual removal of the placenta 
and endometritis; however, less than 150 women were 
included in each of these two studies99,100.

-	 Recommendation 32. We recommend using 
antibiotic prophylaxis according to the local protocol 
during the initial management of PPH for endo-
uterine procedures (1C).

Intraoperative cell salvage
Intraoperative cell salvage (ICS) has been used in 

caesarean and vaginal delivery. Some observational 
studies have reported its efficacy and safety101-104. 
Elagamy et al. used ICS in 20 patients at high risk of 
PPH during caesarean delivery because of abnormal 
placentation101. Of the 15 women who received 
autologous blood, 13 (86.7%) did not require allogeneic 
red blood cell (RBC) transfusion, and there were no in 
vivo or ex vivo safety concerns. Milne et al. followed 
884 PPH patients during caesarean and vaginal delivery 
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with the use of ICS102. Sufficient blood was collected to 
permit reinfusion in 189 of 884 (21%) patients without 
any safety concerns. Teare et al. performed an ex vivo 
analysis of 50 vaginal blood collections, showing a 
median residual contamination similar to that found 
in caesarean section, and concluded that this was not 
significant103.

Intraoperative cell salvage should be available in 
high-level maternal care centres and used in cases of 
massive PPH. Standard ICS lavage and reinfusion 
procedures should be used as part of the resuscitation 
strategy while remembering that the ICS output for 
reinfusion consists predominantly of erythrocytes. 
Reinfusion can be considered if the Hb drops below 
8-10 g/dL or if blood loss increases from >800 to 
1,000 mL. The use of a leucocyte depletion filter has 
been recommended by several groups65,101,102,104.

-	 Recommendation 33. We recommend using 
intraoperative cell salvage (with leucocyte-depletion 
filters in the infusion line) for patients at high risk of 
severe PPH or ongoing PPH, or when packed RBCs 
are unavailable (due to immunological reasons) or 
are declined by the patient (1C).

Management of severe or ongoing postpartum 
haemorrhage
Continuation of uterotonics

In persisting life-threatening bleeding related 
to uterine atonia, a switch to prostaglandins is 
recommended (e.g. sulprostone, carboprost) but 
maternal side effects must be monitored. A concomitant 
use of oxytocin and prostaglandins is not recommended 
due to potentiation of their cardiovascular side effects. 
Methergin is not a first-line agent in PPH but can be 
used as a second-line therapy. The use of methergin 
is associated with a high risk of cardiovascular side 
effects105.

-	 Recommendation 34. We recommend second-
line uterotonic treatment for PPH with the use of 
ergometrin (0.2 mg, IM), misoprostol (800 µg, 
sublingual), sulprostone (500 µg/1 hour, IV) or 
carboprost (0.25 mg/15 min IM, up to 8 doses) if 
bleeding is not controlled after the administration 
of oxytocin (1B).

Coagulation monitoring
Methods to assess haemostatic impairment during 

PPH include clinical observation, laboratory-based tests 
(prothrombin time [PT], activated partial thromboplastin 
time [aPTT], Clauss fibrinogen and complete blood 
count, including platelets) and point-of-care viscoelastic 
tests22,30,106.

The usefulness of laboratory-based tests (the "gold 
standard") has not been fully been validated in the 
context of PPH, and turnaround time may be significant. 
Thus, laboratory-based tests must be performed serially 
looking for a trend, and haemostatic blood components 
substituted accordingly37. In the context of rapid 
bleeding, their clinical usefulness of laboratory-based 
tests is rather limited. Clauss fibrinogen should always 
be measured as it falls early and reaches levels below 
2 g/L before any change in PT or aPTT22,30,106. Data 
from a retrospective cohort study among 1,312 women 
experiencing severe PPH requiring blood transfusion 
suggest that detection of prolonged aPTT and, especially, 
low levels of fibrinogen (<2 g/L) during early PPH can 
help identify women who may benefit from targeted 
haemostatic treatment107.

Assays of clot viscoelasticity (thromboelastography 
[TEG] and rotational thromboelastometry [ROTEM]) 
monitor developing clot strength and subsequent 
fibrinolysis, although they are not a sensitive measure 
of the latter108. Specific parameters have been used 
to identify impaired platelet function, low fibrinogen 
levels and low coagulation factors, and have been used 
to guide blood component therapy37. A Cochrane review 
concluded that transfusion guided by TEG or ROTEM 
appears to reduce bleeding, but there is no evidence 
that it improves morbidity or mortality109. The NICE 
diagnostic guidance on the use of viscoelastic devices 
recommends that such devices be used to manage and 
monitor haemostasis during and after cardiac surgery 
but notes that outside cardiac surgery there is little 
supporting evidence and the evidence available is 
variable110. For the moment, no specific TEG or ROTEM 
algorithm can be recommended to guide transfusion 
practice in the setting of PPH37.

-	 Recommendation 35. We recommend assessing 
haemostatic competence and risk of coagulopathy in 
severe ongoing PPH through laboratory tests (platelet 
count, PT, international normalised ratio [INR], 
aPTT, fibrinogen level) or viscoelastic haemostatic 
tests to guide appropriate, goal-directed use of 
haemostatic blood components and pro-haemostatic 
agents (1B).

Administration of coagulation factor concentrates
Fibrinogen replacement therapy

In massive haemorrhage, fibrinogen is the first 
factor to fall to critical levels in patients resuscitated 
with RBC concentrates, colloids and crystalloids111. 
Outside PPH, fibrinogen substitution has been shown to 
reduce bleeding and transfusion requirements112. In PPH, 
the severity of bleeding is associated with fibrinogen 
levels. Furthermore, a level of fibrinogen below 2 g/L 
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increases the risk for severe PPH (with a 100% positive 
predictive value)113. Fibrinogen can be replaced by either 
cryoprecipitate or fibrinogen concentrate, depending on 
local availability114. Wikkelsø et al. performed a prospective, 
multicentre RCT in severe PPH comparing pre-emptive use 
of 2 g fibrinogen concentrate (26 mg/kg) with placebo. 
They showed a significant increase in fibrinogen levels 
but no reduction in RBC transfusion rates61. Patients 
enrolled in the trial had severe but not massive PPH (only 
10% had a systolic BP <100 mmHg); in addition, 75% 
had normofibrinogenaemia and only 2% had fibrinogen 
levels below 2 g/L after 1.5 L bleeding resuscitated with 
crystalloids (1 mL crystalloid for 1 mL bleeding)61.

In a retrospective national survey, Makino et al. 
reported on 99 cases of fibrinogen concentrate therapy; 
a median dose of 3 g was not sufficient to restore 
fibrinogen plasma levels (which increased from 0.7 to 
1.9 g/L) at a late stage of massive PPH (mean 3.6 L)115. 
Mallaiah et al. prospectively observed the effect of 
switching from an RBC:plasma 1:1 ratio strategy to an 
RBC:fibrinogen concentrate replacement strategy guided 
by ROTEM diagnosis of hypofibrinogenaemia (trigger 
FIBTEM A5 <12 mm corresponding approximately to 
a fibrinogen concentration <2 g/L) in severe PPH116. 
They observed a reduction in the number of patients 
requiring transfusion of >6 RBC units (p=0.015), in total 
blood product use (p<0.0001), and in the incidence of 
transfusion-associated circulatory overload (TACO), but 
not in hysterectomy rates or total RBC use116.

Several ongoing RCTs are currently evaluating 
the effect of fibrinogen concentrate in severe PPH 
(trial identifiers: NCT02155725, NCT01910675 
and ISRCTN46295339). Ducloy-Bouthors et al. are 
investigating the effect of 3 g fibrinogen in patients 
requiring second-line uterotonics, and Aawar et al. are 
investigating the effect of goal-directed therapy using 
ROTEM, increasing fibrinogen levels to >4 g/L 
(FIBTEM A5 >23 mm) from a trigger fibrinogen 
concentration <3.0 g/L (FIBTEM A5 <16 mm)117,118.

-	 Recommendation 36. We recommend against pre-
emptive fibrinogen supplementation (1B). Instead, 
fibrinogen levels should be monitored early in severe 
ongoing PPH in order to consider cryoprecipitate or 
fibrinogen concentrate substitution at a plasma level 
<2 g/L or FIBTEM A5 <12 mm (1C).

Prothrombin complex concentrate
Prothrombin complex concentrates (PCCs) contain 

a concentrate of coagulation factors II, VII, IX, X 
and proteins S and C (and some heparin), and are 
recommended for urgent reversal of the effect of vitamin 
K antagonists119-121. Successful use of PCC was described 
in a case report of massive PPH122. In an ongoing trial, 

PCC and fibrinogen are being compared to plasma in 
PPH (trial identifier: NCT01910675). At the moment, 
there is no evidence to support the use of PCCs in the 
management of PPH, and their use should be limited to 
clinical trials in order to gather evidence on their efficacy 
and, in particular, on their safety.

-	 Recommendation 37. We recommend against using 
prothrombin complex concentrates in PPH because 
of safety concerns and a lack of evidence to support 
their efficacy (1C).

Recombinant activated factor VII
Some benefits have been reported to be associated 

with the off-label use of recombinant activated factor 
VII administered to treat life-threatening bleeding; 
however, data from 35 RCTs were unable to confirm 
a positive effect123. Furthermore, an analysis of the 
available RCTs indicates that treatment with high doses 
of rFVIIa significantly increased the risk of arterial 
(but not venous) thromboembolic events124. Several 
studies have described the use of rFVIIa in PPH. Non-
randomised cohort studies have shown efficacy and have 
not identified any safety concerns125-127.

-	 Recommendation 38. We suggest considering the 
use of recombinant activated factor VII, alongside 
acidosis correction, only as a last resort in massive 
ongoing PPH because of safety concerns and lack 
of evidence supporting its efficacy (2C).

Blood component therapy
Despite an increased incidence of PPH in both low- 

and high-income countries, the need for transfusion of 
blood components remains infrequent (0.9 to 2.5% of 
all deliveries)128. Blood component therapy includes 
allogeneic or autologous packed RBCs, plasma/fresh 
frozen plasma (FFP), single-donor apheresis platelet 
units (PLT-A) or platelet concentrate pools (PLT-P), 
and cryoprecipitate containing plasma with high levels 
of fibrinogen, von Willebrand factor, factor VIII and 
factor XIII. Blood products are an essential part of the 
management of severe or massive PPH and must be 
readily available in centres treating these patients.

The treatment of acute anaemia is a major component 
of PPH management. Transfusion management in PPH 
is guided by the clinical symptoms of the patient, and 
postpartum anaemia remains under-appreciated85. Severe 
maternal morbidity, such as myocardial ischaemia, has 
been described as a frequent complication of PPH, and 
suboptimal transfusion therapy may lead to maternal 
death7,129,130. The focus is, therefore, on identifying the 
patients who need transfusion support and ensuring this 
is adequate and appropriate, dividing the patients into 
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non-massive bleeders and massive bleeders; alternatives 
to transfusion should always be considered.

Red blood cell transfusion
In non-massive bleeders, or when bleeding is 

controllable, several RCTs and systematic reviews 
outside PPH support a restrictive transfusion strategy, i.e. 
considering RBC transfusion in most patients only when 
the Hb concentration is below 7 g/dL131. The transfusion 
requirements in septic shock (TRISS) trial showed that 
severely ill patients with septic shock can safely benefit 
from an Hb trigger of 7 g/dL132. Furthermore, an RCT of 
upper gastrointestinal bleeding in 921 patients, of whom 
one-third were admitted with signs of hypovolemic 
shock (systolic BP <100 mmHg), showed that an Hb 
trigger of 7 g/dL was safe and increased 45-day survival 
when applied from the earliest phase133. In severely 
anaemic PPH patients, an RCT looked at the influence 
of a restrictive strategy on clinically assessed fatigue134. 
There was not clinical significance between the two 
arms and a restrictive strategy seemed equally safe and 
clinically justified. However, if massive PPH develops, 
it is important to shift to the local massive transfusion 
protocol (MTP).

It should be borne in mind that, due to the 
use of restrictive transfusion protocols, once the 
bleeding episode is controlled, the parturient will have 
moderate-to-severe anaemia. Anaemia is associated 
with important maternal morbidities, including 
depression, fatigue, and impaired cognition1,16. These 
adverse events can negatively impact maternal-child 
bonding and the mother's ability to care for the new-
born child1,16. Therefore, pharmacological treatment 
of anaemia should be targeted at these patients (see 
recommendations 6 and 7).

-	 Recommendation 39. We recommend using a 
restrictive RBC transfusion trigger (only considering 
transfusion when Hb concentration is less than 
7 g/dL) in non-massively bleeding patients with 
symptoms of anaemia (1C).

Fresh frozen plasma transfusion
There are very little data on the use of fresh frozen 

plasma transfusion (FFP) in non-massive PPH, but FFP 
is part of the MTP in massive PPH. According to several 
guidelines, FFP transfusion should be considered in 
massive ongoing PPH when there is a clinical suspicion of 
coagulopathy and laboratory tests are not in the norm37,135.

If laboratory results are not available and bleeding 
continues after administration of 4 RBC units, then 
FFP may be transfused, at least in a 1:2 FFP:RBC ratio, 
until haemostatic test results are known136. Earlier FFP 
transfusion could be considered for placental abruption, 

amniotic fluid embolism or delayed diagnosis of 
bleeding136. If massive PPH develops, it is important to 
shift to the local MTP.

-	 Recommendation 40. We suggest transfusing a 
standard dose of plasma (15-20 mL/kg) in severe 
ongoing PPH guided by abnormalities in coagulation 
tests (e.g. PT, INR and/or aPTT >1.5 times normal or 
CT prolongation in ROTEM or R-time prolongation 
in TEG) (2C).

-	 Recommendation 41. If laboratory results are not 
available and bleeding continues after administration 
of 4 RBC units, we suggest FFP transfusion at least 
in a 1:2 FFP:RBC ratio until haemostatic test results 
are known (2C).

Platelet concentrate transfusion
Platelet transfusion is part of the MTP in massive 

PPH, but there is very little evidence on when to use 
platelets in severe ongoing PPH. Thrombocytopenia 
develops in women who have low platelet counts prior to 
labour (pre-eclampsia/eclampsia or inherited/immune/
gestational thrombocytopenia), are bleeding secondary 
to placental abruption or amniotic fluid embolism, 
or have severe or major bleeding, but this may be 
very much affected by the resuscitation strategy111,136. 
Platelet count has been associated with survival in major 
haemorrhage137, and the early use of platelet transfusion 
in trauma is supported by evidence as part of an MTP138.

There is a consensus that platelets should be 
transfused at platelet counts <75×109/L (or when point-
of-care testing indicates impaired platelet function), 
aiming to maintain a level >50×109/L during ongoing 
PPH4,136. If massive PPH develops, it is important to 
shift to the local MTP.

-	 Recommendation 42. We recommend transfusing 
a standard dose of platelets (5-10 mL/kg) in severe 
ongoing PPH guided by abnormalities in laboratory 
tests (e.g. platelet count <75×109/L, reduced clot 
strength related to impaired platelet function as 
measured by TEG or ROTEM or reduced platelet 
function as measured by a platelet function test) (1C).

Transfusion management of massive PPH
Massive or life-threatening PPH, defined by a blood 

loss >2.5 L, is a clinical condition characterised by 
severe ongoing bleeding causing hypovolaemia and 
shock. The focus is on stopping the bleeding, performing 
resuscitation, and avoiding further complications. 
In massive PPH, there is a risk of coagulopathy 
associated with an increased risk of morbidity and 
mortality105,117,139,140.
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There are no prospective RCTs in the obstetric 
setting investigating optimal transfusion management 
in pat ients  with massive PPH, but  we have 
observational evidence in this and other conditions. 
In an observational study, Gutierrez et al. collected 
data from 31 patients with massive PPH treated with 
an MTP allowing rapid access to RBC, plasma and 
platelet transfusions141. Patients received a median 
of 18 blood products in total. Post-resuscitation 
blood samples revealed normal fibrinogen levels 
and platelet counts, and no coagulopathy. In a 4-year 
observational study of 142 patients with massive 
PPH, Pasquier et al. observed a change in transfusion 
practices towards an increase in the plasma:RBC ratio 
(from 1:1.8 to 1:1.1) and found that a higher ratio 
was associated with a significant reduction in the 
rate of invasive procedures such as arterial ligation, 
B-Lynch suture, and hysterectomy142. The limited 
available evidence precludes any clear guidance on 
transfusion practice during severe PPH, and until 
more data are available clinicians may choose to 
use different transfusion options according to the 
local MTP. The main benefit of an MTP is to reduce 
delays in transfusion administration and correction 
of coagulopathy.

In a mixed population of 832 massively transfused 
patients (surgery, trauma and PPH), Johansson 
et al. observed an increase in survival in patients 
treated with an MTP using a high ratio of readily 
available plasma and platelets, as guided by 
thromboelastography137. Markers of resuscitation, 
such as increased platelet count post-resuscitation, 
were associated with improved 30-day and 90-
day survival. In contrast, an analysis of massive 
transfusion ratios in 601 non-trauma, surgical and 
critically ill patients (carried out from 2011 to 
2015) found that FFP:RBC and PLT:RBC ratios 
were not associated with 30-day mortality hazard 
ratios after controlling for baseline characteristics 
and disease severity143. These data suggest that in 
the setting of massive haemorrhage FFP:RBC or 
PLT:RBC transfusion ratios greater than 1:2 may 
not be appropriate for all patients, and that further 
research to guide appropriate resuscitation strategies 
in non-trauma patients is warranted.

Recent guidelines from the International Society 
of Thrombosis and Haemostasis on the management 
of coagulopathy associated with PPH recommend 
against a 1:1:1 RBC:FFP:PLT ratio and suggest that 
if 8 units of RBC and FFP have been infused and 
tests of haemostasis remain unavailable, fibrinogen 
supplementation (cryoprecipitate or fibrinogen 
concentrate) and platelet transfusion should be 
considered136.

-	 Recommendation 43. We suggest that all obstetric 
units have a clear-cut massive transfusion protocol 
for the initial management of life-threatening PPH, 
considering early transfusion therapy with RBCs and 
FFP (2C).

Mechanical and surgical options
Physical measures

If bleeding persists after uterine massage and 
administration of uterotonics, the obstetrician should 
consider the potentially life-saving procedures mentioned 
below.

Bimanual compression of the uterus (external or 
internal) consists in applying pressure to stop or slow 
the bleeding. The uterus should be kept compressed until 
medical support becomes available19.

Aortic compression is a life-saving intervention in 
the presence of severe PPH, whatever its aetiology. 
By cutting off the blood supply to the pelvis, blood is 
spared while preparing for any necessary intervention 
without delay19.

Hydrostatic intrauterine balloon tamponade may 
arrest or stop bleeding in over 50% of women, with 
few complications reported, and without any further 
need for surgical treatment6,19,144,145. At caesarean section 
(particularly after placenta previa), the procedure 
consists of inserting a catheter and inflating the balloon 
with 500 mL sterile water/saline if bleeding persists from 
placental bed vessels146. This relatively simple technique 
may be part of existing protocols as a second-line option 
for management of atonic PPH6,19,22.

Non-pneumatic anti-shock garment (NASG) 
can buy time for women with haemorrhage-related 
hypovolemic shock regardless of the cause. It can be 
used to treat shock or during transfer from lower-level 
facilities to tertiary facilities, or while waiting for a 
caesarean section19. The NASG is made of neoprene 
and Velcro and compresses the lower body with nine 
articulated segments that close tightly around the 
legs, pelvis and abdomen. There is a foam ball in the 
abdominal segment which increases compression. It 
works through the application of counter-pressure 
to the lower body, which may reverse shock by 
returning blood to the vital organs. The NASG allows 
perineal access for performing vaginal procedures, 
and the abdominal segment can be removed for 
abdominal surgery. A systematic review evaluated 
the effects of NASG compared with standard care in 
the management of PPH (five observational studies, 
one cluster-randomised trial)147. The pooled analysis 
of observational studies showed that use of a NASG 
resulted in a significant reduction in severe maternal 
outcomes and death (but not in transfusion), although 
the quality of evidence was low.
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-	 Recommendation 44. We suggest the use of 
bimanual uterine compression as a temporising 
measure until appropriate care is available for the 
treatment of PPH due to uterine atony after vaginal 
delivery (2C).

-	 Recommendation 45. We suggest the use of external 
aortic compression as a temporising measure until 
appropriate care is available for the treatment of PPH 
due to uterine atony after vaginal delivery (2C).

-	 Recommendation 46. Should a woman not respond 
to uterotonics or should uterotonics not be available, 
we suggest the use of intrauterine balloon tamponade 
as first-line treatment for PPH mostly due to uterine 
atony (2C).

-	 Recommendation 47. We suggest the use of non-
pneumatic anti-shock garment as a temporising 
measure until appropriate care is available (2B).

Selective arterial embolisation
Uterine artery embolisation is considered less 

invasive than arterial ligation and has contributed 
to reduced rates of hysterectomy for intractable 
PPH in high-income countries (it is a resource-
intensive intervention). Success rates (control of 
bleeding without further procedures or surgeries) 
for embolisation as the initial procedure after 
conservative management ranged from 58 to 98% 
(success in 1,251 of 1,435 women), with a median 
success rate of 89%148. Reporting of potential harmful 
effects was poor; one literature review found 19 cases 
of uterine necrosis149. The strength of the evidence is 
low for the ability of embolisation to control bleeding 
without additional procedures or surgeries6,148.

-	 Recommendation 48. If other measures have failed 
and if the necessary resources are available, we 
suggest the use of uterine artery embolisation as a 
treatment for PPH due to uterine atony (2B).

Surgical options
A wide range of surgical interventions can be used, 

such as uterine compression sutures, selective arterial 
ligation or hysterectomy (subtotal or total). These are 
mostly used as a last resort as they may eliminate or 
adversely affect future fertility and pregnancy.

Laparotomy to apply compression sutures
If laparotomy is considered, a hysterectomy set and 

Robinson drains must be available. A B-Lynch suture 
or Hayman uterine compression suture should be 
considered, particularly if there is an element of uterine 

atony. The success rate is about 60-70% but given the 
few studies available (two cohort studies, n=220 women) 
the strength of the evidence is insufficient to evaluate the 
efficacy of uterine compression sutures in controlling 
bleeding148.

Bilateral uterine artery ligation
Rates of successful control of bleeding without 

further procedures or surgeries ranged from 36 to 96% 
with a median of 92% in three studies. The strength of 
the evidence is low for ligation as a means to control 
bleeding without further procedures or surgeries148.

Hysterectomy (total or subtotal)
The proportion of women with severe PPH requiring a 

hysterectomy for bleeding control is decreasing in favour 
of more conservative surgical techniques. The decision 
to proceed should be made by an experienced clinician 
(preferably two) and performed early (especially in cases 
of placenta accreta or uterine rupture)22.

Pelvic tamponade (abdominal packing)
This may have a role after hysterectomy in 

women with consumption coagulopathy or diffuse 
haemorrhage150. 

-	 Recommendation 49. If bleeding does not stop 
despite treatment with uterotonics and other available 
conservative interventions (e.g. uterine massage, 
balloon tamponade), we recommend the use of 
invasive surgical interventions (1C).

Thromboprophylaxis
Venous thromboembolism (VTE) is a preventable 

serious maternal complication most likely to 
occur during the postpartum period. The analysis 
of a large linked primary and secondary care 
database containing 222,334 pregnancies showed 
that women with PPH (including intrapartum 
haemorrhage) had significantly increased VTE rates 
in the first three weeks postpartum151. This also 
applies to women receiving RBC transfusion152. 
Therefore, in women with severe or massive PPH 
and coagulopathy, thromboprophylaxis should be 
started as soon as possible after bleeding has been 
controlled and coagulopathy has been corrected136. 
Thromboprophylaxis should be continued for at least 
ten days or until other risk factors are no longer present 
(e.g. until the post-PPH inflammatory syndrome 
disappears); the duration of thromboprophylaxis 
required should be determined by the attending 
physician. Guidelines for thromboprophylaxis should 
be included in the locally agreed PPH management 
protocol.
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-	 Recommendation 50. In patients experiencing 
severe or massive PPH and/or transfusion, we 
recommend starting thromboprophylaxis as soon as 
possible once bleeding has been controlled (1B).

Management of secondary postpartum 
haemorrhage

Secondary or late PPH (0.5-2% of deliveries) is 
defined as haemorrhage occurring from 24 h to six weeks 
after delivery and requiring therapeutic action21. The 
most frequent cause is retention of placental fragments 
and/or endometritis, which may be associated with 
incomplete uterine involution; other causes include 
false-aneurysms of the uterine artery, arteriovenous 
fistulae (vascular abnormalities), choriocarcinoma, and 
coagulation disorders21.

The following recommendations for the management 
of secondary PPH have been developed by the UK Royal 
College of Obstetricians and Gynecologists22:
-	 in women presenting with secondary PPH, an 

assessment of vaginal microbiology should be 
performed (high vaginal and endocervical swabs) 
and appropriate use of antimicrobial therapy should 
be initiated when endometritis is suspected.

-	 A pelvic ultrasound may help to exclude the presence 
of retained products of conception, although the 
diagnostic procedures of retained products are not 
reliable.

-	 Surgical evacuation of retained placental tissue 
should be undertaken or supervised by an experienced 
clinician.

Protocol-  vs  cl inical judgement-based 
management of postpartum haemorrhage

The introduction of clinical protocols/guidelines 
which aim to identify and adopt strategies based on the 
best evidence has become the norm. We are aware of 
strong recommendations in several guidelines which 
certainly help clinicians to provide the best available 
health care options. In contrast, we found mostly 
weak recommendations in most recent guidelines for 
the prevention and treatment of PPH6,19,21,22, probably 
because the implementation of these recommendations 
is a more complex process.

Compared with protocol-based therapy, clinical 
judgment-based therapy involves the appropriate 
application of clinician knowledge and individual 
expertise to the care of individual patients153. The expert 
uses the sum of all of his/her cognitive processes in 
the making of the clinical decision. The problem is 
that in this context there is often an associated lack of 
interdisciplinary teamwork. This is unfortunate, because 
the field of obstetrics requires educated experts in all 
related disciplines154.

A clinical protocol proposes a multidisciplinary care 
plan which is not dependent on individual experts. It 
aims to standardise care, improve outcomes and reduce 
costs. The problem with protocols is the huge variations 
between different guidelines/protocols and lack of 
implementation, despite evidence showing that they 
improve outcomes and the strong support they receive 
from international organisations6,154-156.

Conclusions
This consensus statement provides recommendations 

on the management of PPH as part of PBM in obstetrics. 
The aim of the multidisciplinary panel of physicians 
with expertise in obstetrics, anaesthesia, haematology 
and transfusion medicine has been to generate 
recommendations based on the best available evidence 
to assist clinical decision making by practitioners 
managing the perinatal care of women in all settings, 
putting patient safety at the forefront at all times. This 
document does not intend to replace the individual 
judgment of the physician who has all the clinical data 
relevant to a particular patient.
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