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Maternal mortality ~ 300 000/yr

• 94% in developing/low income countries

• ½  in sub-Saharan Africa, ⅓ in South Asia

• unstable regions / humanitarian crises

Maternal Mortality Ratio (MMR)/100 000 live 
births

• 239 in developing countries
Vs

• 12 in developed countries

Haemorrhage:

Leading cause of maternal mortality and morbidity world-wide

https://www.who.int/data/maternal-newborn-child-adolescent-ageing/indicator-explorer-new/mca/number-of-maternal-deaths

https://www.who.int/data/maternal-newborn-child-adolescent-ageing/indicator-explorer-new/mca/number-of-maternal-deaths
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8th cause of mortality
• 17 deaths during the triennium 2019-2021  (7%)

• 20 deaths during the triennium 2016-2018  (9%)

Preventable
• Delay or lack of diagnosis (hidden haemorrhages: concealed) 

• Lack of surveillance (post-caesarean section)

• Delayed or inadequate treatment (surgery or coagulopathy)

• Inadequate place of care (comorbidity)

Multiple causes often intertwined

Knight M, Bunch K, Tuffnell D, Patel R, Shakespeare J, Kotnis R, Kenyon S, Kurinczuk JJ (Eds.) on behalf of MBRRACE-UK. Saving Lives, Improving Mothers’ Care -
Lessons learned to inform maternity care from the UK and Ireland Confidential Enquiries into Maternal Deaths and Morbidity 2017-19. Oxford: National Perinatal 
Epidemiology Unit, University of Oxford 2021.
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Definition of PPH Incidence

Minor PPH: blood loss 500 – 1000ml, 
without clinical shock

8.6 % of deliveries

Moderate PPH: blood loss 1000 - 2000ml 
and continuing to bleed or clinical shock

Severe PPH: blood loss > 2000ml

3.3 % of deliveries

1.3 % of deliveries

RCOG Green-top Guideline No. 52

Bell, S.F., Watkins, A., John, M. et al. Incidence of postpartum haemorrhage defined by quantitative 
blood loss measurement: a national cohort. BMC Pregnancy Childbirth 20, 271 (2020). 
https://doi.org/10.1186/s12884-020-02971-3
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Risk factors and associated levels of risk for PPH

?

RCOG Green-top Guideline No. 52



The bleeding will get worse

• Increasing LSCS rate (36%)

• Increase in PAS

• Increasing BMI

• Increase in inductions

• Increase multiple 
pregnancies (IVF)

• CTG traces 

• Normal/  Suspicious/  Pathological 

• Reassuring/  Non-reassuring/  AbN 

• Categories of LSCS (DDI - Decision to 

delivery interval) 

• I (<30mins) 

• II (<75mins) 

• III (<24hrs) 

• IV (elective) 

• Categories of Trials??? 

• Beware the manual removal of placenta!

And t imings



Immediate
• Admission to intensive care

• 2 % of PPH

• Leading cause of admission to ITU postpartum

• Labile blood products transfusion: 

• 10 % of PPH

• Haemostasis hysterectomy: 

• 1 % of PPH (1/2000 deliveries)

• VTE postpartum complications 

• (risk  2-5 in cases of severe PPH)

Maternal Morbidity

Delayed
• Post-traumatic stress
• Bond with the newborn
• Mutilation
• Chronic renal failure
• Recurrent PPH in subsequent deliveries
• Reduction in libido/ Relationship breakdown





Prior to July 2015:

‘PACK 1’  (2:1 RBC:FFP)   &   ‘PACK 2’  (2:1:1:1 RBC:FFP:PLATELETS:CRYO)

…......but < 10% of anaesthetists knew what each pack contained!!

.........and neither pack suitable for obstetric population.

Improved ‘Haemorrhage Pack’ Required



AUDIT RESULTS: July ‘15 – October ‘15

0%

20%

40%

60%

80%

100%

RBC Platelets FFP CRYO

TRANSFUSED NOT TRANSFUSED

Over-ordering of components

Red Blood Cells, Platelets and FFP were 
used in equal amounts

Cryoprecipitate was highly underused



Outcome of Audit

• Joint Meeting – Anaesthetist, Haematologists, Obstetricians

• New Single MoH Pack Developed

• 1:1:1    (RBC : FFP : Platelets)

• Pre-thawed FFP immediately available from lab

• Fibrinogen concentrate available on labour ward for ‘upfront use’

• 5g was proposed and used initially for 12m. Then changed to 3g
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Continuing to bleed

150ml/min

1.5g vials are kept 
in blood fridge
• Give 3g Total (2 

vials)
• If <70kg give 2g

• Improvement in blood usage/reduction in product wastage

• Rapid delivery of MOH pack (usually within 10 minutes)

• Dedicated lab technician for MoH

• Reduced incidence of acidosis

• Reduction in ITU admissions

• Improved inter-professional relationships

Re-Audited after 1 year
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RCoG Recommendations to reduce risk of PPH

• Uterine massage is of no benefit in the prophylaxis of PPH.
• Prophylactic uterotonics should be routinely offered in the management of the third stage of labour in all women
• For women without risk factors for PPH delivering vaginally, oxytocin (10 IU IM) is the agent of choice for prophylaxis in 

the third stage of labour. A higher dose of oxytocin is unlikely to be beneficial.
• For women delivering by caesarean section, oxytocin (5 IU slow IV) should be used to encourage contraction of the 

uterus and to decrease blood loss.
• Ergometrine–oxytocin may be used in the absence of hypertension in women at increased risk of haemorrhage as it 

reduces the risk of minor PPH (500–1000 ml).
• For women at increased risk of haemorrhage, it is possible that a combination of preventative measures might be 

superior to syntocinon alone to prevent PPH.
• Clinicians should consider the use of intravenous tranexamic acid (0.5–1.0 g), in addition to oxytocin, at caesarean 

section to reduce blood loss in women at increased risk of PPH



15

Coagulopathy associated with PPH
3
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Severity

Frequency

DIC and/or fibrinolysis
- Associated with amniotic fluid embolism, infection and severe 

placental abruption and preeclampsia

Local consumption
- Consumption localised to placental bed
- Due to uterine atony or retention of placenta or abnormal 

placental adherence

Dilution coagulopathy
- Replacement with crystalloids or colloids
- Dilution of coagulation factors and platelets



Negative predictive value if  Fib > 4 g/L: 79 %

 Hemoglobin (drop > 4 g/dL)

 Fibrinogen (< 2 g/L)
Positive Predictive value for severe PPH

Initial Stages of PPH
Decrease of PT and Increase of INR
Decrease of Fibrinogen
Decrease of Factor II
Increase of D Dimers

More Advanced Stages of PPH
Further decrease of Fibrinogen
Decrease of Factor V
Decrease of Platelets
Increase of aPTT
Increase of D dimers

What do we know and what can we measure?



Fibrinogen
• Level <1.5g/L is too low for adequate haemostasis during ongoing PPH

• Fibrinogen can be replaced by cryoprecipitate or fibrinogen concentrate

• Cryo (2 pools) increases level by about 1g/L (varies depending on consumption)

• Concentrate (unlicensed) corrects deficit more rapidly 

• Concentrate reduces need for blood product usage and TACO  (overload)

• Strong evidence that a low Clauss fibrinogen is a good biomarker for progression 
from moderate to severe PPH

• Level <2g/L taken 4hrs after onset of PPH predicted progression to invasive 
procedures and admission to level 3 ICU



Ideal properties for me as an anaesthetist
with wet socks!!

• Instantly available (every second counts)

• Safe (minimal side effects, reactions)

• Easy to administer/ mix

• Something that works!

• Cost consideration

• Readily measurable – titratable

• Not all fibrinogen conc is the same!!



Cryo vs RiaSTAP vs FibClot vs Fibryga



Cryo vs RiaSTAP vs FibClot vs Fibryga





Summary

• In MoH – blood loss rapidly gets out of control

• Non-clottable, non-oxygen carrying fluids have limited value

• Strong evidence to ensure fibrinogen > 2g/L

• Having products to hand on LW helps with the above 3 points

• Guide additional products with TEG/ ROTEM

• Make it MDT – involve Haematologists immediately.

• Care package and algorithm essential

• Choice of Fibrinogen concentrates – more studies needed
• We started with Riastap and moved to FibClot: 

• Ease of constitution
• 2 boxes, not 3
• Overall cheaper
• It appears to work
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