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Foundation of the NHS 1948

Confidential Enquiry into Maternal Deaths in England and Wales established 1952 and published at 3 yearly
intervals 1952-1984. Separate reports for Scotland (from 1965-1985) and Northern Ireland (1956-1984)
published at different intervals.

From 1985 became report for UK
In 1997-1999 CEMD administered from NICE
In 2003 administered by Confidential Enquiries into Maternal and Child Health (CEMACH) unit within the RCOG

In 2008 a Department of Health review of ‘arm’s length bodies’ led to CEMACH in 2009 becoming Centre for Maternal and Child
Enquiries (CMACE) with responsibility for CEMD and Confidential Enquiry into Stillbirth and Deaths in Infancy (CESDI) with
funding administered by NPSA.

In 2010 all national confidential enquiry programmes (including NCEPOD and NCISH) renamed as Clinical Outcome Review
Programmes (CORP) put out for open tender by NPSA as required by European procurement legislation.

Contract for CEMD as part of Maternal Newborn and Infant Clinical Review Programme (MNI-CORP) awarded to Mothers and
Babies: Reducing the Risk through Audits and Confidential Enquiries across the UK (MBRRACE-UK), a consortium involving the
universities of Leicester, Liverpool, Birmingham and Imperial College based at the National Perinatal Epidemiology Unit at
Oxford University. CMACE closed March 2011.

In 2011 the funders, UK Departments of Health halted procurement and commissioned a review. The review group reported in
July 2011 and recommended that CEMD should continue. Second procurement exercise commenced in 2012 by HQIP and re-
awarded contract to MBRRACE-UK.

Yentis (2011) Anaesthesia; Knight and Kurinczuk (2014) Saving Lives, Improving Mothers’ Care

CEMD: A Brief History



2014
Surveillance data 2009-

12
Topics: sepsis, 

haemorrhage, AFE, 
anaesthesia, 

neurological, other 
medical complications 

2015
Surveillance data 2011-2012

Topics: psychiatric, thrombosis, 
malignancy, late and coincidental

2016
Surveillance data 2012-

14
Topics: Cardiac, pre-

eclampsia, early 
pregnancy

Annual reports 
Cyclical triennial topic-specific chapter

New Look CEMD



United Republic of Tanzania 2009-2011*

4,981,150
maternities

24,600
maternal deaths

16,590
direct deaths

5925
haemorrhage deaths

* Estimates based on WHO data

UK 2009-2011

2,379,014
maternities

253 
maternal deaths

83
direct deaths

14
haemorrhage deaths













Direct deaths 2006-2012
per 100,000 maternities
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Haemorrhage was 7th most common direct death – now 3rd



Direct deaths 2000-2012
per 100,000 maternities

2000-2 2003-5 2006-8 2009-11 2010-12

VTE 1.5 1.94 0.79 1.26 1.08

PET/Eclampsia 0.70 0.85 0.83 0.42 0.38

Sepsis 0.65 0.85 1.13 0.63 0.50

Haemorrhage 0.85 0.66 0.39 0.59 0.46

Early pregnancy 0.75 0.66 0.48 0.17 0.33

AFE 0.25 0.80 0.57 0.29 0.33

Other 0.70 0.47 0.48 0.12 0.17

Overall rate 2009-2012 = 0.49/100,000 (95% CI 0.29 – 0.78) i.e. no statistically significant 
difference
A case fatality rate of approximately 1 per 1200 women with MOH 
(assuming an estimated rate of MOH of 6 per 10001)
1 Lennox and Marr 2013



PPH in England 2004-2013 

NHS Maternity Statistics, HSCIC 
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Saving Lives, improving Mother s’ Care

Lessons learned  to inform future mater nity care

rom  the UK and Irelnd Confidential Enq iries into

Maternal Deaths and Morbidity 20



Deaths from bleeding 2009-12

• 17 women had Direct Deaths due to 
haemorrhage  

• 12 other women had Direct Deaths associated
with haemorrhage i.e.
– 10 of the 11 women who died from amniotic fluid 

embolism had catastrophic bleeding
– 1 anaesthetic death when a woman returned to 

theatre with a PPH
– 1 early pregnancy death (uterine rupture)



Causes of haemorrhage deaths
Period Abruptio Pl Pr/acc PPH* Total Rate CI

Atony GTT

1994-6 4 3 5 5 17 0.77 0.45-1.24

1997-9 3 3 1 2 9 0.42 0.19-0.80

2000-2 3 4 10 1 18 0.9 0.53-1.42

2003-5 2 3 9 3 17 0.8 0.47-1.29

2006-8 2 2 5* (2*) 9 0.39 0.18-0.75

2009-12 2 1 7 7 17 0.49 0.29-0.78

* “PPH” in previous reports did not include Genital Tract Trauma (GTT) which was 
counted separately, except in 2006-8 which included 2 deaths from GTT within 
PPH category



The mothers who died 
16 delivered at term
16 spoke English
16 were booked

Nine weighed < 60kg 

Six were 
nulliparous

Two were 
Jehovah’s 
Witnesses



Deaths from Uterine Atony

Four deaths after CS
All weighed less than 60kg
One CS was elective (“Never Event”)
One CS after prolonged labour
One after twin delivery

Three deaths after SVD
One after VBAC
One was Para 5



Deaths from Genital Tract Trauma
Four had uterine ruptures
None had previous uterine scars
All received uterotonics to induce / augment
2 had excess misoprostol for induction for IUD
1 woman was nulliparous

Two had lower tract trauma
Both were nulliparous
Both had double instrumentation for assisted 
vaginal delivery

One had trauma at an elective CS
“Never Event”



Deaths from Placental Pathology

Two had placental abruptions
One had induction of labour for IUD
One had an emergency CS on presentation
Both developed and died from DIC

One had placenta percreta
Diagnosed antenatally
Had an elective CS



Lessons to be learned 



Lessons to be learned

• Care could have been improved in all cases
• Emphasis now on better implementation of 

existing recommendations/guidelines rather 
than identifying the need for further 
recommendations/guidelines



Lessons to be learned
1. Anticipate and avoid problems

- Follow-up abnormal antenatal blood results
- Treat antenatal anaemia
- Anticipate potential intra/post partum 
problems

“An anaemic small woman had a CS after prolonged labour 
losing 1000mls. No blood was ordered and no prophylactic 
uterotonics were given. She then bled 2500mls postpartum due 
to atony. She was resuscitated with 8L of crystalloid and 2L of 
colloid before blood was available’’



Lessons to be learned

2. Earlier recognition of haemorrhage
- record and communicate blood loss clearly
- assess blood loss as proportion of the patient’s 
blood volume -
Small women have small blood volumes
- assess the impact of the blood loss on the 
patient by diligent and complete MEOWS 
scoring
- recognise that visual estimates of revealed
blood loss tend to underestimate by ≈ 50%1

- beware concealed bleeding: The abdomen is a 
silent reservoir. Fit young women compensate.

1. Bose et al. BJOG 2006;113:919-924



Improving estimates of blood loss
Small women have small blood volumes

9 women weighed less than 60kg

Weight (kg) Total blood 
volume (mls)*

15% loss 
(mls)

30% loss 40% loss

50 5000 750 1500 2000

55 5500 825 1650 2200

60 6000 900 1800 2400

65 6500 975 1950 2600

70 7000 1050 2100 2800

*Based on 100mls/kg blood volume in pregnancy (RCOG 2011) but may 
overestimate blood volume in obese women



Better observations may detect blood loss

“A woman had an SVD then ‘trickled’, no 
observations were done until 3hrs later when 
she was tachycardic and hypotensive just prior 
to collapse with DIC and haemoglobin <50g/L”



Improving communication of 
estimated blood loss

“A woman had sustained a 2500mls blood loss in the
delivery room which was not conveyed accurately to
the anaesthetist in theatre, and a further 2500mls was
lost during the repair of her Genital Tract Trauma but
only 1 unit blood was transfused’’



Improving communication of 
estimated blood loss

“A woman had sustained a 2500mls blood loss in the
delivery room which was not conveyed accurately to
the anaesthetist in theatre, and a further 2500mls was
lost during the repair of her Genital Tract Trauma but
only 1 unit blood was transfused because the
anaesthetist was re-assured by an acute bedside
haemoglobin result”

Don’t be misled by an early single haemoglobin result which reflects 
the starting position not the blood loss. 

No fluid resuscitation, no haemodilution



Lessons to be learned

3. Improving resuscitation
- Resuscitation must be prompt and effective
- Consider EBL together with the MEOWS to 
estimate the impact on the patient
- Don’t be misled by an early single Hb result
- Assess the likely ongoing clinical trajectory 
to keep ahead



Improving Resuscitation

• Rapid access to O negative blood 
• Use of major haemorrhage packs which include 

coagulation factors
• Use of rapid fluid infusers which warm blood
• Use of intra-osseus technology if intravenous 

access is difficult
• Regular surveillance of adequacy of resuscitation 

by serial serum lactate, bicarbonate and 
haemoglobin measurements



Lessons to be learned

4. Improving the response: Control the 
bleeding
- If conservative measures are not working 
proceed early to hysterectomy
-Don’t wait for dilutional coagulopathy or DIC 
to develop



Control the bleeding
“Turning off the tap”

If a patient deteriorates and/or things do not go 
according to plan:

• Critically review the situation
• Be willing to reconsider and change tack

“A woman was induced after an abruption at term with an IUD. 
She deteriorated over 14 hours before eventually delivering 
vaginally in the intensive care unit. At no point was 
consideration given to changing the plan and delivering by a 
CS’’



Control the bleeding:
Intra-uterine tamponade

• 8 women had intra-uterine balloons of which…
• 5 women had timely insertion but .......   

2 were Jehovah’s witnesses (neither proceeded to 
hysterectomy despite on-going blood loss)
2 women had unrecognised uterine trauma 
1 woman had a hysterectomy but not until 7hr later

• 3 women had delayed insertion after slow recognition and 
2 of these later proceeded to hysterectomy
Remember: insert early and seek a ‘positive tamponade test’



Control the bleeding: 
Hysterectomy

• 6 women had hysterectomies of which….
• 3 hysterectomies performed promptly during CS:

1 for abruption with the woman already in extremis
1 for ruptured uterus at a perimortem CS
1 for placenta percreta during elective CS

• 3 delayed hysterectomies after failed intrauterine 
balloon management:
2 for uterine atony 
1 for uterine trauma 



Lessons to be learned 

5. Working together better: Improving human 
factor skills 
- Take responsibility for care: 
“Who Knows? Whose Patient? What Plan?”

- Need to improve and review skills in     
communication, ownership, leadership and 
teamwork.  

- Use SBAR to assist communication.  



Key Haemorrhage Messages
1. Anticipate / avoid: Treat antenatal anaemia

Judicious use of uterotonics
2. Early recognition: Accurate EBL measurement and recording

Timely MEOWS observations
Trigger responses if MEOWS score is abnormal
High index of clinical suspicion

3. Prompt effective resuscitation:   Consider all factors and likely clinical course
Small women have small blood volumes
Don’t be misled by a single Hb result

Use serial measurements of Hb, lactate and HCO3
4. Control bleeding quickly:            Conservative measures are not always appropriate 

and if not working resort to definitive surgery
5. Human factors: Improve communication, ownership, leadership  

and teamwork
.



‘Facts and figures are essential, but 
insufficient, to translate the data 
and promote the acceptance of 
evidence-based practices and 
policies….narratives, when 
compared with reporting statistical 
evidence alone, can have uniquely 
persuasive effects in overcoming 
preconceived beliefs.

Stories help the public make sense 
of population-based evidence”

Meisel and Karlawish (2011). 
Narrative vs evidence based 
medicine—and, not or. JAMA 306 
(18) 2022-2023
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