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Out of control



5L PPH “in control”



Causes of postpartum bleeding
• Tone

• Uterine atony

• Trauma/surgery
• Perineal tears
• Uterine rupture
• Caesarean section
• Episiotomy

• Tissue/placental
• Retained products
• Placenta accrete
• Praevia
• Abruption

• Coagulopathy (<5%)
• Consequence of obstetric complication

Four Ts

• Tone

• Trauma

• Tissue

• Thrombin 
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• Trauma/surgery
• Perineal tears
• Uterine rupture
• Caesarean section
• Episiotomy

• Tissue/placental
• Retained products
• Placenta accrete
• Praevia
• Abruption

• Coagulopathy
• Consequence of obstetric complication
• Amniotic fluid embolus 

Four Ts

• Tone

• Trauma

• Tissue

• Thrombin 
• Low fibrinogen

• Increased fibrinolysis

Causes of postpartum bleeding



Fibrinogen as rescue therapy
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Obstetric coagulopathy can rapidly lead to 
massive and on-going PPH

EARLY fibrinogen was the only 

independent   predictive marker

• Fibrinogen less than 2 g/L 

•100% PPV for progression

• Fibrinogen above 4 g/L

•79% NPV for progression

8/128 had Fib<2g/L



• 6187 deliveries in the 12 months
• 346 consecutive women experiencing PPH recruited

̶ 1000-1500 mL 
▪ No exclusions

• Women recruited at pre-defined time early during PPH
– Before transfusion or interventions 

• Clauss fibrinogen and Fibtem measured 
̶ Outcomes recorded

Obstetric Bleeding Study 1: OBS1

Blood 124:1727-1736, 2014



Progression to 4 U RBC 
transfusion

-- Fibtem 0.81 (0.69–0.93)
-- Fibrinogen 0.80 (0.68–0.92)

Fibtem and fibrinogen predict progression 
of PPH



• 633 included in the study
• 55 with FIBTEM<15mm randomised to 

fibrinogen concentrate
• 7 had a fibrinogen <2g/L



Total allogeneic units 

transfused after study 

medication

Measured blood loss 

after study medication

N=7 N=39 N=7 N=39

Fibrinogen at randomisation

Fibrinogen concentrate group

Placebo group
BJA 119:411-421 2018 

<2 g/l                  >2 g/L
Fibrinogen at randomisation

<2 g/l                  >2 g/L



Effect of fibrinogen level on blood loss after study 
medication

P=0.08



Effect of fibrinogen level on blood loss after study 
medication

P=0.08



P.W. Collins, S.F. Bell, L. de Lloyd, R.E. Collis. Management of postpartum haemorrhage: from research into practice, a 
narrative review of the literature and the Cardiff experience. IJOA 2019: 37; 106-117.

PPH outcome improvements in Cardiff?
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What Changed?
Running a prospective interventional trial: VHA guided fibrinogen 
conc V placebo (OBS 2 study)
To improve study recruitment:

• More systematic risk assessment
• Quantitative measurement of blood loss to define study entry 

criteria
• Obstetrician and anaesthetist attended the woman at 1000 mL (if 

not already present)
• Introduction of point of care viscoelastometric coagulation tests 

Worked harder and harder to recruit fewer and fewer patients



Human factors

Know the coagulation status of patient

Normal

• Bleeding has another cause
• Surgical focus on physical 

bleed (early return to theatre)
• Anaesthetic focus on 

appropriate monitoring and 
resuscitation

Abnormal
• Coagulopathy is contributing to 

the bleeding
• Rapid identification and early 

ordering of products
• Focused ordering of products 

(Plasma, platelets, fibrinogen 
concentrate)

Change Behaviour



Quality Improvement methodology
• Education
• Measurement of blood loss
• Robust escalation policy based on measured 

blood loss
• Early assess to blood products
• Feed back and local learning from events

Results -25.9%/1000 deliveries red blood cell 
use: P<0.01



H

National quality improvement initiative
2017-2019

Multidisciplinary collaboration
Midwives, obstetricians, anaesthetists, haematologists 

Included all 12 maternity units in Wales
60000 births described

Action
Introduced package of care for postpartum haemorrhage
Using quality improvement methodology

Bell et al BMJ Open Quality 9:e000854, 2020



Universal 
risk assessment

Measure blood loss from 
delivery in all cases

Care package

Multidisciplinary escalation
• 500ml Senior Midwife 
• 1000ml Senior Midwife, Obstetrician and 

Anaesthetist MUST attend the mother
• 1500ml Consultants informed

1000ml
Viscoelastic assays

Identify and correct low 
fibrinogen 

Real time, quantitative
accurate 

BMJ Open Quality 9:e000854, 2020Bell et al BMJ Open Quality 9:e000854, 2020



Measuring blood loss



Context of a validated VHA algorithm
Complete buy in from clinical staff
Training in performing tests
Training in interpreting tests



Structured PPH proforma





Incidence of moderate and severe PPH



Incidence of massive PPH

Progression from 1000 mL PPH to 2500 mL
First 6 months: 97/1386 (7%)
Last 6 months: 74/1490 (5%) P=0.021

6.4/1000

4.9/1000

95% CI



Incidence of massive PPH in units

6.4
4.9

PPH ≥2500 mL >10/1000
3 of 12 units  

PPH ≥2500 mL >10/1000
0 of 12 units  



Total red cell transfusion for PPH

P=0.015

54 units/1000

40 
units/1000

Proportion of women receiving a blood transfusion
• First 6 months: 350/15204 (2.3%)
• Last 6 months: 268/15150 (1.8%)      P=0.015



Key components of reducing PPH

• Education

•Measuring blood loss

• Escalation

•Within a QI framework

•Robust risk management with institutional learning



Primary objective

Test the effectiveness of the Obstetric Bleeding 
Strategy (OBS) intervention vs standard care on 
clinical and psychological PPH outcomes after 

childbirth and to evaluate the cost-effectiveness

Clinical and cost-effectiveness of a 
maternity quality improvement programme 
to reduce excess bleeding and need for 
transfusion after childbirth: the Obstetric 
Bleeding Study UK (OBS UK)



Primary outcome: Proportion of women who 
receive a red blood cell transfusion for PPH

Outcome measures



OBS UK PPH care 
bundle*

• Universal risk assessment
• Real-time measurement of blood 

loss from birth for all births
• Structured and consistent 

escalation of care to senior staff 
based on measured blood loss

• Bedside tests to identify and treat 
abnormal clotting with fibrinogen

Standard PPH care

• Risk assessment not always done
• Measured blood loss once 

abnormal bleeding identified
• Escalation to senior staff once 

abnormal bleeding  identified
• Laboratory tests of clotting with 

empirical blood component 
transfusion

OBS UK PPH care bundle implemented using 
quality improvement methodology over 9-

months

Plan

DoStudy

Act

OBS UK care 
bundle*

Comparator Intervention

Study design



OBS UK PPH care 
bundle*

• Universal risk assessment
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loss from birth for all births
• Structured and consistent 

escalation of care to senior staff 
based on measured blood loss

• Bedside tests to identify and treat 
abnormal clotting with fibrinogen

Standard PPH care

• Risk assessment not always done
• Measured blood loss once 

abnormal bleeding identified
• Escalation to senior staff once 

abnormal bleeding  identified
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empirical blood component 
transfusion

OBS UK PPH care bundle implemented using 
quality improvement methodology over 9-

months

Plan

DoStudy

Act

OBS UK care 
bundle*

Comparator Intervention

Study design

• Maternity unit intervention
• 190,000 women giving birth in 36 NHS maternity units

• Individual consent not required



OBS UK intervention

Standard PPH care

Standard PPH care

Standard PPH care

Sequence 
1 (6 sites)

Sequence 
2 (6 sites)

Sequence 
3 (6 sites)

Sequence 
4 (6 sites)

Standard OBS UK intervention

OBS UK intervention
Standard PPH 

care
OBS UK PPH care bundle

OBS UK PPH care bundle

Sequence 
5 (6 sites)

Sequence 
6 (6 sites)

OBS UK intervention

Standard PPH care

OBS 
UK  

OBS UK PPH care bundle

OBS UK PPH care 
bundle

OBS UK

OBS UK intervention

OBS UK intervention

Nov 25 – July 26Dec 24 – Sept 25

Study design

Feb 24 – Nov 24

30 months in total



3 Months pre 
implementation

Month

1
Month

2
Month

3
Month

4
Month

5
Month

6
Month

7
Month

8
Month

9
To the end of 

study

Local QI  team 
identified and 

ready to go

Advertise 
OBS UK 
to staff 

and 
patients

Local QI team 
continue to 
advocate for 
the project

Audit 
1

QI midwife: Audits of protocol compliance in 30 consecutive births, case notes review of 10 consecutive PPH >1L 

Research midwife: Collate and report PPH rates which will automatically produce run charts available to QI team

Local QI 
team sent 

training 
material

Local QI 
team 
given 

training 
in PPH 

care 
bundle 
and QI 

methods

Run chart of monthly PPH rates visible to all staff

Feedback 
to staff

Feedback from the local and national QI teams on audit results and run 
charts to enable site specific training materials and training needs to be 

identified and supported

MDT training  focusing on areas that require 
improvement identified by audits, run charts and 

clinical risk meetings

Introduce OBS UK protocols to 
the MDT through local 

teaching sessions and local 
skills and drills training

9- Month Implementation

Audit 
2

Feedback 
to staff

Audit 
3

Feedback 
to staff



During standard PPH 
care

OBS UK intervention 
implementation

During OBS UK PPH 
care bundle

Psychological 
questionnaires

(1st 5 sequences) 

18-consecutive 
women + partners 
(PPH>1000mL) 6-
weeks + 6-months 

after birth 

Economic 
questionnaires

(1st 5 sequences) 

18-consecutive 
women + partners 
(PPH>1000mL) 6-
weeks + 6-months 

after birth 

18-consecutive 
women + partners 

(PPH<500mL) 6-weeks 
+ 6-months after birth 

18-consecutive 
women + partners 
(PPH>1000mL) 6-
weeks + 6-months 

after birth 

18-consecutive 
women + partners 
(PPH>1000mL) 6-
weeks + 6-months 

after birth 

18-consecutive 
women + partners 

(PPH<500mL) 6-weeks 
+ 6-months after birth 

Data collection for psychological, economic sub-studies



During standard PPH 
care

OBS UK intervention 
implementation

During OBS UK PPH 
care bundle

Process 
evaluation 

case studies 
(1 site per 
sequence)

Interview 2-women 
with PPH>1000mL 

during standard care

3-day site 
observation

Interview 1-woman 
with PPH>1000mL 

during intervention

Interview 2-women 
with PPH>1000mL 

during OBS UK care

3-day site 
observation

3-day site 
observation

Data collection for process evaluation



Initial report Autumn 2026



Incidence of massive PPH in UK

1. Lennox et al. Scottish confidential audit of severe maternal morbidity. 2014 

• Maternal death due to 
PPH 12-22/100000

• Same over the last 15-
years

• No significant sighs 
of improvement

Despite:
• Comprehensive 

guidelines
• Increase use of 

surgical / obstetric 
intervention in 
PPH management



Haemorrhage and 
AFE

2020 & 2023

Many women who died had delayed or inadequate 
correction of their coagulopathy

VHA devices can minimise delays but must be 
interpreted correctly



Study aim: 
Characterise the coagulopathy of postpartum haemorrhage

Obstetric Bleeding Study plus



Fibrinolysis pathway

Fibrinolysis pathway (https://en.wikipedia.org/wiki/Fibrinolysis

Plasmin-Antiplasmin complex

PAPs

D-dimers
FIBRINOGEN

Fibrinogen degradation 
products

https://en.wikipedia.org/wiki/Fibrinolysis
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D-dimers
FIBRINOGEN

Fibrinogen degradation 
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https://en.wikipedia.org/wiki/Fibrinolysis
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