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1. CALCIUM AND NEW UTEROTONIC STRATEGIES

Paloma Toledo

Updates in post-partum haemorrhage

The United States is one of the few developed countries in which maternal mortality and serious morbidity have increased in recent years1,2. Specifically, 
an increase in mortality due to severe haemorrhage has been identified; together with infection and sepsis, this is one of the most common causes 
of death3.

A large proportion of deaths from haemorrhage are considered preventable and are due to an underestimation of the volume of blood loss or failure 
to recognise the signs and symptoms of hypovolaemia4. 

From an aetiological perspective, postpartum haemorrhage can be attributed to 4 causes. It is important to identify and recognise at an early stage 
patients at high risk of postpartum haemorrhage, and to prepare appropriate preventive strategies. Uterine atony is the most common of those7.

It is hard to predict what patients will experience postpartum bleeding, but there are certain factors that indicate a high risk.

In such cases, it is crucial to mobilise the necessary resources before the birth. In addition, postpartum monitoring should be initiated in patients who 
showed risk factors during labour and the postpartum period.

USE OF UTEROTONICS:

•	 Uterotonics should be tailored to each patient’s risk.

•	 EIn the active management of the third stage of labour, oxytocin is the first-line uterotonic. 

•	 As a second-line treatment, methylergonovine and carbetocin have been shown to have similar effectiveness8. 

USE OF INTRAVENOUS CALCIUM:

As well as playing a part in muscle contraction, calcium is an essential ion at various stages of the coagulation cascade9. 

In a clinical trial evaluating the efficacy of prophylactic intravenous calcium administration during C-section, the bleeding was reduced in the 
subgroup of patients with haemorrhage due to uterine atony10. A very recent meta-analysis also reported that the intravenous administration of 
calcium during the peripartum period is associated with a lower incidence of uterine atony, reduced blood loss and improved uterine tone within 5 
minutes of delivery in patients with uterine atony during C-section11.

ANAEMIA MANAGEMENT:

In order to prevent postpartum haemorrhage, it is important not to ignore anaemia during pregnancy:

•	 Between 30% and 40% of pregnant women suffer from anaemia12. 

•	 One third of women of childbearing age have an iron deficiency. 

•	 Outcomes relating to postpartum haemorrhage are poorer in anaemic women.  

•	 Anaemia is a common factor that can be addressed through screening and treatment.

The concept of allowable blood loss (ABL) is useful for estimating the volume of blood a patient can lose before requiring a transfusion. A recent 
analysis showed that a modest increase in reoperative haemoglobin has a positive impact on ABL and can avoid the need for a transfusion13.

Overall, the available evidence proves that the implementation of Patient Blood Management (PBM) in obstetrics is essential for reducing exposure 
to transfusion and optimising maternal outcomes. 

HELLP, Hemolysis, Elevated Liver enzymes and Low Platelets.

•	 Blood loss > 1000 mL or signs/
symptoms of hypovolaemia. 

 

•	 Need for transfusion 
•	 Organ damage 
•	 Hysterectomy and loss of fertility.

Main consequences: Definition

Therefore, it is key to improve the measurement of obstetric blood loss, using gravimetry rather than visual estimation5,6.

Placenta praevia or 
low-lying placenta

≥ 1 HPP previous

Placenta accreta

HELLP syndrome

Premature placental 
abruption

Platelets < 50,000

Active bleeding greater 
than expected

Haematocrit < 24% 

Coagulopathy

Intrauterine foetal death

Tone70% Trauma20% Tissue10% Thrombin (coagulopathies)1%
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2. COAGULATION FACTORS REPLACEMENT

Lucy De Lloyd

Updates in post-partum haemorrhage

Although coagulopathy is the least frequent primary cause for postpartum haemorrhage, an effective haemostasis is key for the measures aimed at 
treating the other causes of bleeding to be effective.

The incidence of coagulopathy in postpartum haemorrhage is relatively low in the early stages; however, it increases gradually along with the severity 
of the haemorrhage. In that regard, the frequency of coagulopathy is closely related to the volume of blood lost:

The extrapolation of evidence from other populations, such as patients with severe trauma, is not appropriate in the obstetric context, due to the 
specific physiological features of haemostasis during pregnancy. During this period, there is an increase in the plasma concentration of most 
coagulation factors, an enhanced capacity to generate thrombin, and a rise in fibrinogen levels, particularly during the third trimester and towards 
the end of pregnancy.

In patients with postpartum haemorrhage, two types of coagulopathy can be distinguished:

ADMINISTRATION OF FIBRINOGEN

Differences in the fibrinogen content of blood products justify prioritising fibrinogen concentrate or cryoprecipitate when the goal is rapid and 
effective fibrinogen replacement16:

Other recommendations regarding the treatment of postpartum haemorrhage-related coagulopathy

•	 Administering tranexamic acid as soon as abnormal bleeding is identified.

•	 Activate massive haemorrhage protocols at an early stage.

•	 Requesting coagulation studies from the beginning, since postpartum coagulopathy can be unpredictable.

- Fibrinogen target > 2 g/L.

- Coagulation time targets below 1.5 times the normal value. 

•	 Regularly reassessing analytical or viscoelastic parameters following interventions to guide blood product replacement. 

•	 Maintaining platelet counts > 50 × 10⁹/L.

•	 It is secondary to massive replacement with crystalloids and packed red blood cells, and it usually appears at a later stage.

•	 Factors II, VII and X, as well as platelets, progressively decrease as blood loss increases, although they do not reach critical levels until the haemorrhage 
is very severe (> 3000 ml)14.

•	 Factor VIII levels may rise in the early stages of bleeding, promoting thrombin generation14.

•	 Factor XIII levels are reduced even at the onset of the bleeding14. However, the clinical significance of this finding has not yet been fully established 
and is currently being assessed in the SWIFT trial.

•	 Fibrinogen levels decrease linearly as postpartum haemorrhage progresses and reach critical concentrations before any other coagulation factor. 
This is why it is considered a "sentinel factor”15.

•	 It appears at an early stage, is difficult to predict and is usually associated with greater severity. 

•	 It is characterized by accelerated destruction and inhibition of fibrinogen and by a decreased proportion of functional fibrinogen relative to the 
total.

•	 It is accompanied by a steep elevation in D-dimer levels an activation of plasmin.

•	 The ability to generate thrombin remains intact at first. 

•	 This phenotype may require high doses of fibrinogen from the early stages of treatment14.

260/1000 patients requiring transfusion

170/1,000 patients with bleeding > 1,500 ml

2-3/1,000 patients with bleeding 1,000 ml

Dilutional coagulopathy

Acute obstetric coagulopathy

FRESH FROZEN PLASMA CRYOPRECIPITATE FIBRINOGEN CONCENTRATE

•	2 g/L
•	3000 mL to administer 6 g

•	12 g/L
•	500 mL to administer 6 g

•	20 g/L
•	300 mL to administer 6 g
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3. RESUSCITATIVE ENDOVASCULAR BALLOON OCCLUSION OF THE AORTA (REBOA)

Alexander Ioscovich

Updates in post-partum haemorrhage

REBOA (Resuscitative Endovascular Balloon Occlusion of the Aorta) is an endovascular balloon that is inserted through the femoral artery and 
inflated in the aorta to temporarily reduce the distal blood flow and control the bleeding while the final treatment to address the primary cause is 
applied.

In obstetrics, the REBOA procedure is carried out in zone 3 (between the lowest artery and the aortic bifurcation) because it enables pelvic bleeding to 
be controlled and has proven to be effective in massive haemorrhages, both predictable and unpredictable, particularly in cases of placenta accreta.

Shaare Zedek Medical Center handles approximately 20,000 deliveries a year, with around 10-12 yearly cases of placenta accreta. In 2019, the centre 
replaced prophylactic ligation of the uterine and iliac arteries and occlusion of the iliac arteries using REBOA in patients with a high suspicion of 
placenta accreta. The implementation of this strategy has been associated with the following outcomes:

•	 Reduction of the hysterectomy rate from 0.7% to 0.02% over a five-year period.

•	 Decrease in the use of blood products.

The REBOA is inserted via a femoral approach, guided by ultrasound, and, when performed by an expert, it can take between 5 and 15 minutes.

EFFICACY AND SAFETY RESULTS

•	 In women with placenta accreta spectrum disorders, REBOA is associated with better vascular control, lower perioperative blood loss, a reduced 
need for transfusion and hysterectomy, and shorter times in surgery, when compared to bilateral occlusion of the common iliac arteries17.

•	 In patients with morbidly adhered placenta, REBOA has proven to be effective in preventing massive haemorrhage and reducing both the 
hysterectomy rate and transfusion requirements18.

•	 A meta-analysis including six studies found no significant differences in the incidence of lower limb thrombosis between REBOA and the occlusion 
of the internal iliac arteries. However, REBOA was more effective at reducing intraoperative haemorrhage and foetal exposure to radiation19.

POTENTIAL COMPLICATIONS OF REBOA

Complications are rare, but may include:

In a retrospective cohort including centres in Spain and Israel, a very low rate of complications was observed (4,3%)20.

EmbolisationVascular lesions 
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4. CAN WE IMPROVE SAFETY IN PPH THANKS TO ADEQUATE PROTOCOLS IN EUROPE 

Emilia Guasch

Updates in post-partum haemorrhage

The implementation of standardised evidence-based protocols on postpartum haemorrhage brings down morbidity and mortality, improves team 
coordination and optimises the use of resources.

Although recommendations in current first-world clinical practice guidelines vary21, the main international guidelines agree on several fundamental 
aspects of postpartum haemorrhage management:

Clinical protocols must be standardised and evidence-based. Ideally, they should promote equity and include the following:

The EMOTIVE protocol is an example of a bundle of measures that has proven to be effective in improving clinical outcomes, even in low-income 
countries22. 

The following variables must always be assessed:

•	 Blood loss should be assessed using validated methods to avoid underestimation23–25. 

•	 The severity of the patient may be assessed on the basis of the vital signs, clinical symptoms, and abnormalities in coagulation and haemodynamics, 
or using the Shock Index26.

PBM is particularly necessary in obstetrics for several reasons:

PROS AND LIMITATIONS OF PROTOCOLS TO MANAGE POSTPARTUM HAEMORRHAGE:

Active 
management of 
the third stage 

of labour

Early
diagnosis

Early 
administration of 

uterotonics

Rapid escalation
of treatment

Transfusion 
protocols

Early correction
of coagulopathy

Surgical or 
interventional 

treatment where 
necessary

Multidisciplinary approach: obstetricians, anaesthesiologists, haematologists, blood bank, nursing, and ICU

Early identification of bleeding

Standardised bundles of measures, suitable for any site, regardless of the resources available

Team simulation and training

PBM

High prevalence of 
iron deficiency

High incidence and 
maternal morbidity 

and mortality

Postpartum 
anaemia can 

affect the care of 
the newborn the 

family

There is a 
gender bias

Limited access 
to high-quality 
healthcare in 

high-income countries 

Lack of resources 
and knowledge in low- 

and middle-income 
countries

In conclusion, international protocols to manage postpartum haemorrhage should be adapted to the resources, the 
organization and the clinical characteristics of each centre, while maintaining common elements such as an effective 
communication, early risk assessment and interventions with the highest level of evidence. Furthermore, it is key to promote 
a multidisciplinary approach and to strengthen strategies aimed at improving safety.

•	 They improve coordination within the multidisciplinary team, by promoting communication, role allocation, well-defined escalation procedures 
and a faster response. 

•	 They help to optimise the use of resources through the early activation of the blood bank, the availability of uterotonics, the setting-up of the 
operating theatre, and the coordination with intensive care units.

•	 They are a key tool for continuous training: resident qualification, continuous education, mock exercises and audits aimed at improving the quality 
of care.

•	 Availability of resources, such as blood products, interventional radiology, viscoelastic tests, access to the ICU or to lab support.

•	 Protocols developed in tertiary hospitals cannot always be directly applied to regional or rural hospitals, centres with limited resources, or institutions 
located in low- and middle-income countries. 

•	 They do not replace individualised clinical judgement. Consequently, they may require adaptation in particularly complex situations, such as 
placenta accreta spectrum disorders, severe heart disease, hereditary coagulopathies, or sepsis.

Pros

Limitations
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