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MBRRACE-UK – maternal death rate due to 
       haemorrhage 
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Morbidity 
•  Recorded incidence of 

postpartum haemorrhage 
has nearly doubled from 7% 
of all maternities in 2005 to 
13% in 2013 

•  Some regions report even 
greater increases  
–  massive PPH (>2000 mls) twice 

per year è once a fortnight 

Quinn, AJOG, 2014 
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of all maternities in 2005 to 
13% in 2013 

•  Some regions report even 
greater increases  
–  massive PPH (>2000 mls) twice 

per year è once a fortnight 

•  Not only have PPH rates 
increased dramatically but 
they appear to be less 
predictable and unrelated to 
traditional risk factors 

Quinn, AJOG, 2014 



Causes of obstetric haemorrhage 
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Massive PPH in UK 
 
•  3% followed uncomplicated 

vaginal delivery  

•  69% followed CS 

•  Atony accounted for only 40% 

Green, 2015 



Lancet, 2018 



•  Sub-Saharan Africa, too few; in North America, too 
many 



•  FIGO Position Paper on stopping epidemic of CS 
–  Matching costs for CS and vaginal birth (using a mean fee) 
–  Ensuring hospitals publish their annual C-section rates 
–  For very low income countries ensuring adequate access to 

skilled care, appropriate fetal surveillance and assisted births 
or operative delivery 

•  WHO nonclinical intervention to lower CS rates 
–  Educational interventions for women and families to support 

meaningful dialogue with providers and informed decision-
making on mode of delivery 

•  Lancet editorial  
–  Involve midwives more 

Oct, 2018 



Maternal deaths due to 
‘supoptimal care’ UK 
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would have made no 
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difference to outcome 

Haemorrhage…..improvements to care which may 
have made a difference to care were noted in ALL 
deaths 



An anaemic woman had a CS 
after a very prolonged labour. 
She was of small stature and lost 
almost 1000mls. No blood was 
ordered. Three hours later when 
she then bled 2500mls vaginally 
from an atonic uterus she was 
initially resuscitated with fluids, 
receiving 8L of crystalloid and 2L 
of colloid before blood was 
available for her. She developed 
pulmonary oedema and was 
transferred to ITU where she died 
from ARDS, sepsis and multi- 
organ failure 

 Case 1 
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A woman had a ventouse delivery 
after the forceps blades had failed 
to lock. She immediately bled 
torrentially from vaginal tears and 
was taken to theatre. The extent of 
the bleeding in the room (2500ml) 
was not conveyed to the 
anaesthetist in theatre. After a 
further 2500ml of blood loss by the 
end of the repair in theatre she had 
only had ONE unit of blood as the 
anaesthetist had been reassured by 
a result from an acute point of care 
haemoglobin measurement which 
recorded a haemoglobin 
concentration of 110g/l.  

Case 2 
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Recognition 

Uterine blood 
flow  

12% CO 
• 700-900 ml/min 
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Diagnosis not 
always easy 
Blood loss well 
tolerated 
May be 
concealed 



Recognition 
•  Post delivery 

–  Heart rate, blood pressure 
–  Fundal height & urine output 

– Low threshold for serial 
hemocue assessments  
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Greater risk of 
haemorrhage, bladder 
trauma 
Extension tears of uterine 
angle  
Inadequate closure  
-  upper pole of incision to 

rim of cervix 
-  CONCEALED BLEED 

Beware the CS at full cervical dilatation 
 



Effect of body weight on blood 
volume 

Weight Total BV 15%  BV loss 40% BV loss 

50 kg 3500 mls 525 mls 1400 mls 

55 kg 3850 mls 577 mls 1540 mls 

60 kg 4200 mls 630 mls 1680 mls 

65 kg 4550 mls 682 mls 1820 mls 

70 kg 4900 mls 1050 mls 1960 mls 





Resuscitation 
 

•  Timing 
•  Fluids /blood 
•  How we give it 



Resuscitation 
 •  Timing 

– Call for help early! 
–  In early stages of PPH 20 to 

uterine atony delaying 
care beyond 10 minutes 
increases risk of severe PPH 

Driessen et al, Obstet & Gynecol 2011 



Resuscitation 
 •  How we give it? 

•  Flow is proprtional to r4 

Cannula Flow rate L/hr 

X’lloid Blood 

14G 16.2 10.3 

16G 10.8 7.1 
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 •  How we give it? 

•  Flow is proprtional to r4 

Cannula Flow rate L/hr 

X’lloid Blood 

14G 16.2 10.3 

16G 10.8 7.1 

Ensure adequate iv access 



A woman became hypotensive after a forceps 
delivery. The trainee anaesthetist was called to assist 
with additional IV access but was unable to insert a 
cannula. Fluid resus continued through the single 
existing large bore cannula and she received 3 litres 
of crystalloid over the next hour. Her hypotension 
persisted and a point of care hb measurement 
recorded a hb of 49g/L. Only at this time was blood 
ordered, and only one unit of blood was initially 
given due the woman feeling breathless. Two hours 
after the anaesthetist first attended, the woman was 
transferred to theatre for the insertion of a central 
line. After several failed attempts at CVP access and 
at the request of the consultant obstetrician the 
consultant anaesthetist was called to attend. By the 
time the consultant anaesthetist arrived the woman 
had already had a cardiac arrest due to 
hypovolaemia. The woman died from intra-
abdominal bleeding secondary to a ruptured uterus.  

Case 3 



Intraosseous needles 



Resuscitation 
 

•  Oxygen 

High oxygen partial pressure decreases anemia-induced heart rate 
increase equivalent to transfusion. 
Feiner et al, Anesthesiology 2011 
 



Resuscitation 
 

•  How we give it? 
•  Maintain temperature 

370C 340C 

PT 11.9±.5s 12.8±0.5s 

APTT 36±0.7s 39.4±1s 

Effect of hypothermia on the 
coagulation cascade 
Rohrer, Crit Care Med, 1992 



    Transfusion strategy 
•  Data from trauma related haemorrhage indicate that 

survival is increased for patients who receive warm whole 
blood compared to those who receive component 
therapy 

•  This finding has been echoed with  
–  Severe bleeding 2 ruptured AAA 

Johansson et al, Transfusion 2007 

–  Emergency general surgical patients 

             James et al, Transfusion Alternatives  

in Transfusion Medicine 2008  



Whole blood vs component 
therapy 



Whole blood vs component 
therapy 

•  Haematocrit 38-50% 
•  Platelets 150-400 K/µL 
•  Plasma coagulation factors 

100% 

•  Packed red cells -
hematocrit 55% (280ml) 

•  75 x109 platelets (75ml) 
•  FFP 80% coagulation 

activity compared with 
whole blood (275ml) 
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•  Haematocrit 38-50% 
•  Platelets 150-400 K/µL 
•  Plasma coagulation factors 

100% 

•  Packed red cells -
hematocrit 55% (280ml) 
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1 unit PRC + 
1 unit platelets +  
1 unit FFP                                       

=
635ml 
Hematocrit 24% 
Platelets 118k/ul 
Coag activity 35% 
 
 
 



Stopping the bleeding – treating the 
cause 

‘Uterotonic ladder’ 
•  Syntocinon 
•  Ergometrine 
•  Carboprost 
•  Misoprostil 
•  Carbetocin 

Problems 
Prophylaxis vs management 
Randomisation/blinding 
Control groups 
Outcomes 
 



A consistent approach? 

ACOG RANZCOG RCOG SOGC 

Oxytocin 10-40 U IV 
10 U IM  

Dose not 
specified 

5 U 
40 u /4 hours 

10 U IM/5 U IV 

Carbetocin 100 mcg IV 

Ergots Methyl-
ergonovine 
0.2mg IM 

Ergometrine 
No dose 
specified 

Ergometrine 
0.5mg IV/IM 

Ergonovine 
0.25mg IM/IV 

Am J Obs & Gyn, 2015 



Stopping the bleeding – treating the 
cause 

‘Uterotonic ladder’ 
•  Syntocinon 
•  Ergometrine 
•  Carboprost 
•  Misoprostil 
•  Carbetocin 

•  Organised & responsive 
emergency care 
 

•  Availability of blood 
products 
 

•  High quality clinical care 
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Stopping the bleeding – treating the 
cause 

 •  Organised & responsive 
emergency care 
 

•  Availability of blood 
products 
 

•  High quality clinical care 

+ MOH call 

Collaboration with transfusion   

Senior involvement, early 
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The future 
 
•  Imox study  
– Comparison of  intramuscular carbetocin, 

syntocinon & syntometrine for 3rd Stage 
•  COPE study 
– Comparison of syntocinon & carboprost 

for the management of PPH 



PPH prevention bundles 

 
•  Change our perspective 
–  PRO-ACT not REACT  

Optimise  
red cell mass 

Minimise  
blood loss 

Manage 
anaemia  



RED AMBER or GREEN plan 
for third stage 
 
GREEN plan <6 points 
 
AMBER plan 6-9 points 
 
RED plan ≥10 points 
 
  
 Health Improvement Scotland 



 

Post partum haemorrhage is increasing 
Causes uncertain (maybe > one of the ‘4 Ts’)  

Recognition not always easy 
 

Prevention before management – PPH 
bundles   

Key takeaways 


