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Presentation

• Research in clinical obstetrics…..

• What do we mean by PPH?

• The SALVO and WOMAN trials

• The COPE trial

• Consent in emergency research

NIHR Clinical Research Network
NE & N Cumbria

• One of 15 large 

research networks in 

England

Research drives high quality care

2015

Research drives high quality care … confirmed in women’s health
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21 relevant RCTs

n = 20,160 women

Conclusions

• Trial participants, compared with non-participants had
25% better odds of improved outcomes

RR = 0.75  95%CI(0.64 – 0.87)

• ‘High quality’ RCTs = 38% odds of better outcomes

• ‘Low quality’ RCTs = 8% odds of better outcomes

… confirmed in women’s health

Relevance of PPH

What do we mean by PPH?

The Impact of PPH

“One woman dies from PPH every 6 minutes”

Temporal trends in severe PPH
USA - 8.5 million deliveries 1999-2008

Kramer MS et al AJOG 2013;209:449.e1-7

Protocols for Massive Haemorrhage

258 UK maternity units - 81% returns

• lack of agreement on definitions

• lack of agreement on interventions for 
massive PPH

• majority used oxytocin, ergometrine & 
carboprost as ‘1st line’

• hysterectomy – commonest surgical 
intervention

Mousa & Alfiveric, Acta Obstet Gynecol Scand 2002

Protocols for Massive Haemorrhage

“There is an urgent need to identify 
protocols that will reduce the need for 
hysterectomy in women with major 
haemorrhage who are unresponsive to 

conventional medical therapy… ”

Mousa & Alfirevic, Acta Obstet Gynecol Scand 2002
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The Four ‘T’s

Varatharajan et al. IJOG 2011

84%

Variable medical prophylaxis….

• Oxytocin

• Misoprostol

• Syntometrine

• Ergometrine

• Carbetocin

• Carboprost

Variable 1st line treatment for PPH…

• Oxytocin bolus

• Misoprostol

• Ergometrine

• Carboprost

• Oxytocin infusion

What do we mean by PPH?

• Volume?

• Rate of bleeding?

• Mode of delivery?

• Physiological change?

Physiological changes

• ?? ‘Shock Index’ = HR / SBP ??

• SI >0.9 = need for transfusion

• …but normal SI postpartum = 0.52 – 0.89

• 20% ‘normal’ have SI >0.9…… 
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This is relevant in clinical trials

• Who do we include to allow valid 

comparisons?

CHS - when do we give ergometrine?

n=101

31.7%

So… the rate of bleeding is relevant….

SALVO - cell SALVage in Obstetrics

A Randomised Controlled Trial 

of Intra-Operative Cell Salvage during Caesarean Section 

in Women at Risk of Haemorrhage

CI = Professor Khalid Khan, Bart’s, London

Objectives

Objectives Inclusion criteria
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Exclusion criteria Recruitment – June 2014 – April 2016

n = 26 units

Outcomes 
– PLOS December 2017

Outcomes 
– PLOS December 2017

n= 3028 (n= 2099 analysed)

• 95.6% of 1,498 allocated had IOCS deployed

• 50.8% (n=792) received salvaged blood

• Mean 259.9 [149.7] ml

• IOCS deployed in 3.9% of 1,492 controls

Outcomes 
– PLOS December 2017

IOCS      Control

Blood transfusion 2.5%    vs     3.5% OR 0.65 [0.42-1.01]

Emergency CS 3.0%                4.5%           OR 0.58 [0.34-0.99]

Elective CS 2.2% 1.8%            OR 0.83 [0.38-1.83]

Fetomaternal Haem    25.6%   vs   10.5%      OR 5.63 [1.43-22.14]
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Serious adverse outcomes 
– PLOS December 2017

With transfused cell salvaged blood

• x1 patient – tachycardia & difficulty breathing

• x1 patient – sudden hypotension after 600ml 
salvaged blood

• ?due to LDF? (leucocyte depletion factor)

• No cases of AFE

Economics 
– PLOS December 2017

• Incremental cost-effectiveness ratio (ICER) of £8,110 

per transfusion avoided for cell salvage

• Sensitivity analysis = ‘uncertain cost difference’

• “If willing to pay £50,000 to avoid transfusion, 

probability of cell salvage being cost-effective was 

62%”

Conclusion 
– PLOS December 2017

WOMAN Trial Collaborators

WOMAN trial
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▪ ↓↓↓↓ death due to bleeding overall by one fifth (19%)

▪ ↓↓↓↓ death due to bleeding within 3 hours by ≅≅≅≅ one third 

(1.2% vs 1.7%) 

▪No effect on other causes of death

▪Did not reduce hysterectomy

▪ ↓↓↓↓ laparotomy for bleeding by over 35% (0.8% vs 1.3%)

▪No evidence of adverse effects

Tranexamic acid in PPH – WOMAN results TXA – mechanism of action

Aims and objectives

A randomised, double blind, placebo controlled trial among 20,060

women with a clinical diagnosis of postpartum haemorrhage.

AIMS

To determine the effect of early administration of TXA on mortality,

hysterectomy and other morbidities in women with clinically

diagnosed PPH.

OBJECTIVES

To provide reliable evidence as to whether TXA reduces mortality,

hysterectomy and other morbidities in women with clinically

diagnosed PPH; thromboembolic effects on breastfed babies also

assessed.

Eligibility

Legally adult women with clinically diagnosed PPH

following vaginal delivery or caesarean section

(minimum age 16 years).

Excluded if

� clear indication for tranexamic acid

� clear contraindication for tranexamic acid

Consent

�Women given advance information at maternity clinics

� Consent obtained from woman when possible

� If woman unable to provide consent, obtained from

Personal or Professional Representative

� If neither available, enrolment by the investigator and a

health professional not associated with the trial

� The woman and/or her representative informed as soon as

possible and consent sought for continuation in the trial

Randomisation and treatment

RANDOMISATION

� Eligibility assessed by completing the Entry form

� The next consecutively numbered treatment pack

from a box of eight packs selected

TREATMENT

�Dose 1; 1 gram of tranexamic acid by intravenous

injection, or placebo (sodium chloride 0.9%)

�Dose 2; if after 30 minutes bleeding continues, or if it

stops and restarts within 24 hours after dose 1
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Follow-up

FOLLOW-UP

�Outcome form completed 42 days after randomisation

or at discharge or at death, whichever occurs first

�Adverse events reported up to 42 days after

randomisation
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20,060 patients

193 hospitals 

21 countries

Patient enrolment

10,051 TXA 10,009 placebo

Analysed 

(n=10036)
Analysed (n=9985)

20,060 randomised

Baseline data (n=10051)

11 lost 

to follow-up

4 consent 

withdrawn

Baseline data (n=10009)

21 lost 

to follow-up

3 consent 

withdrawn

The WOMAN trial

TXA n (%) Placebo n (%)

Age at randomisation

<16 1 (<1) 3 (<1)

16–25 3445 (34) 3407 (34)

26–33 4580 (46) 4608 (46)

≥34 2022 (20) 1987 (20)

Unknown 3 (<1) 4 (<1)

Baby delivered in the randomising hospital

Yes 8869 (88) 8756 (88)

No 1181 (12) 1251 (13)

Unknown 1 (<1) 2 (<1)

Type of delivery

Vaginal 7093 (71) 7126 (71)

Caesarean section 2957 (29) 2879 (29)

Unknown 1 (<1) 4 (<1)

Baseline characteristics

TXA n (%) Placebo n (%)

Time between delivery and randomisation (h)

≤1 4852 (48) 4733 (47)

>1 to ≤3 2678 (27) 2691 (27)

>3 2517 (25) 2574 (26)

Unknown 4 (<1) 11 (<1)

Placenta fully delivered

Yes 9089 (90) 9016 (90)

No 962 (10) 990 (10)

Primary cause of haemorrhage

Uterine atony 6437 (64) 6347 (63)

Placenta praevia or 

accreta 943 (9) 935 (9)

Surgical trauma or 

tears 1834 (18) 1857 (19)

Other 720 (7) 737 (7)

Unknown 117 (1) 133 (1)

Systolic blood pressure (mmHg)

≥90 8138 (81) 8065 (81)

<90 1908 (19) 1929 (19)

Unknown 5 (<1) 15 (<1)

Baseline characteristics Baseline characteristics

TXA n (%) Placebo n (%)

Estimated volume of blood loss (mL)

≤500 295 (3) 313 (3)

>500 to ≤1000 4949 (49) 4861 (49)

>1000 to ≤1500 2832 (28) 2882 (29)

>1500 1973 (20) 1953 (20)

Not known 2 (<1) 0 

Uterotonic prophylaxis given

Yes 9687 (96) 9618 (96)

No 131 (1) 139 (1)

Unknown 233 (2) 252 (3)

Clinical signs of haemodynamic instability

Yes 5961 (59) 5898 (59)

No 4090 (41) 4110 (41)
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Days since randomisation
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Hours since randomisation

N
u

m
b

e
r 

o
f 

d
e

a
th

s

Death by hours since randomisation (n=483)

0

10

20

30

40

50

60

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Bleeding

Other

Maternal Death (n =483) Effect of TXA on death due to bleeding: subgroups

81% (578)

11%

7% 1%

All causes (n=709)

Bleeding

Abnormally adherent 

placenta

Ruptured, damaged or 

infected uterus

Other

Cause of hysterectomy

Hours since randomisation

N
u

m
b

e
r 

o
f 

h
y

st
e

re
ct

o
m

ie
s

Hysterectomy by hours since randomisation

0

50

100

150

200

250

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Bleeding

Other



10

Outcome
TXA (N=10036)

n (%)

Placebo 

(N=9985)

n (%)

Risk ratio (95% 

CI)
P-value

Hysterectomy (all causes) 358 (3.6) 351 (3.5) 1.02 (0.88–1.17) 0.84

Hysterectomy (bleeding) 283 (2.8) 295 (3.0) 0.95 (0.81–1.12) 0.57

Hysterectomy Death or hysterectomy

Laparotomy for bleeding Thromboembolic events

Complications Use of uterotonics for PPH treatment
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Quality of life Death due to bleeding

▪ ↓↓↓↓ death due to bleeding overall by one fifth (19%)

▪ ↓↓↓↓ death due to bleeding within 3 hours by ≅≅≅≅ one third 

(1.2% vs 1.7%)

▪No effect on other causes of death

▪Did not reduce hysterectomy

▪ ↓↓↓↓ laparotomy for bleeding by over 35% (0.8% vs 1.3%)

▪No evidence of adverse effects

Tranexamic acid in PPH – WOMAN results WOMAN results – subsequent analysis

Impact of deaths due to early bleeding on effectiveness of TA Impact of deaths due to early bleeding on effectiveness of TA

IOCS      Control

Death (bleeding) 16/7435  vs    38/7403 OR 0.41 [0.19-0.81]

ie – a potentially greater effect of TA masked 
by early deaths
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Chief Investigator – Professor Andrew Weeks

Liverpool

Background

• PPH affects 1 in 20 births

• Leading cause of maternal mortality 

worldwide 

• 13 direct maternal deaths in UK 2012-

2014

• Best 1st line treatment for PPH?

• Limited evidence from RCTs

– Unpredictable

– Emergency consent

• Guidance from PPH prevention studies, 
observational studies, expert opinions

What do you use for 1st line prophylaxis?

• Oxytocin

• Misoprostol

• Syntometrine

• Ergometrine

• Carbetocin

• Carboprost

What do you use for 1st line treatment?

• Oxytocin bolus

• Misoprostol

• Ergometrine

• Carboprost

• Oxytocin infusion

Rationale

OXYTOCIN

• Effective uterotonic

• Used as 1st line treatment

• Low cost - 91p

• Side effects: headache, nausea 
vomiting

• BUT less effective in women
already on oxytocin during 
labour (saturation of 
receptors) and potential 
hypotension, water retention

CARBOPROST

• Prostaglandin F2α

• Reserved for 2nd/3rd line tx

• Higher cost £18.20 

• Side effects in 15%: 

diarrhoea, vomiting

• BUT PPH prevention studies 

suggest use of PG may be 

associated with less mean 

blood loss than oxytocin 

(-224 ml MD; 95% CI -420 to -27)

NICE: need for an RCT to ascertain both the effectiveness of 

carboprost and its optimal position in a PPH treatment pathway 

COPE
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Team

NIHR grant: £1.8 million

Sponsor: University of Liverpool

Chief Investigator: Prof Andrew Weeks

Trial Management Group: 

• Liverpool CTU: Helen Hickey, Carrol 

Gamble, Kerry Woolfall

• Zarko Alfirevic, Gill Gyte (Liverpool) 

• Shireen Meher (Birmingham)

• Kim Hinshaw (Sunderland) 

• Dyfrig Huges (Bangor) 

• Dimitrios Siassakos (Bristol)

• Annette Briley (St Thomas’ London)

• Tina Lavender (Manchester)

Co-applicants

• Dilly Anumba (Sheffield)

• Peter Collins (Cardiff)

• Rachel Collis (Cardiff)

• Nina Johns (Birmingham)

• Steve Robson (Newcastle)

• Andy Shennan (St Thomas’ 

London)

• Nigel Simpson (Leeds)

• Jim Thornton (Nottingham)

Objectives

• Primary

– To compare carboprost 250 mcg IM with oxytocin 10 IU for the 

initial treatment of women with clinically diagnosed PPH

• Secondary

– To assess the relative cost-effectiveness of carboprost and 

oxytocin as initial treatments for PPH

– To explore the views of participants and their carers about 

their experiences of the two treatments and the consent 

process.

CHS - how often do we use ergometrine? CHS - when do we give ergometrine?

n=101

31.7%

Methods

• Study design

– Double blind placebo controlled RCT (phase IV study)

– Randomised in a 1:1 ratio using random variable block size, stratified by 

mode of birth (caesarean section or vaginal birth) 

• Participants

– Women >16 yrs requiring medical treatment for primary PPH 

– Exclusions: known contraindications/hypersensitivity to oxytocin or 

carboprost, active cardiac / pulmonary disease, stillbirth, declined 

participation antenatally

• Intervention

– Intervention: Carboprost 250 mcg IM inj and 1ml placebo IV inj

– Control: Oxytocin 10 IU slow IV inj and 1ml placebo IM inj

Outcomes 

Secondary outcomes

• Mean estimated blood loss

• Morbidity: Any organ dysfunction, shock, 

coagulopathy, hysterectomy

• Maternal death

• Use of additional uterotonics 

• Transfer to a higher level of care

• Breastfeeding

• Side effects

• Resource use, costs and QALYs to 

estimate incremental cost effectiveness 

ratio

• Patient reported outcomes (CEQ)

• Qualitative research: views / experiences 

of women, partners and practitioners 

involved in recruitment and consent  

Based on PPH Core Outcome Set

Liverpool 2016

Primary outcome

Blood transfusion. 
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Consent process - COPE

• RCOG Guidelines for intrapartum consent to research in acute situations 

• Informed by PPI input and previous studies conducted in this setting.

Study procedures

Additional 

interventions 

(if required)

15m

antenatal consent        verbal assent              deferred consent

24h 4 wk

Outcomes

Pregnant women 

High / low risk

vaginal birth / CS

PPH

Investigational 

Medicinal Product 

in randomised box

Emergency treatment +/- unblinding

• Sample size 

– 3948 women

– Based on 2.3% reduction in a 5.8% transfusion rate (relative risk 

0.60) with 90% power (alpha 0.05) and 5% loss to follow up: 

1974 women per group.

• Recruitment

– 40 UK NHS hospital maternity units

– Internal pilot for 6 months in 5 UK hospitals: Liverpool, 

Birmingham, Sunderland, Bristol, Guy’s & St Thomas’, London

– Commence recruitment March 2018

– Trial duration 4 years (Sept 2021)

– 4.5 recruits/month/centre 

Sample size and recruitment

For further information contact smeher@nhs.net

Watch this space…..

Consent in emergency obstetric trials
Consent in WOMAN trial
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Consent in emergency obstetric trials
Consent process - COPE

• RCOG Guidelines for intrapartum consent to research in acute situations 

• Informed by PPI input and previous studies conducted in this setting.

Summary 

• Cell salvage is not of benefit in routine emergencies

• Early use of tranexamic acid for PPH

• Carboprost as 1st line for PPH – watch this space!

• Flexible approaches to consent required in 

emergency obstetrics

Thank you….


