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Causes of postpartum bleeding

* Tone
* Uterine atony

* Trauma/surgery .
* Perineal tears
* Uterine rupture ¢

e Caesarean section
* Episiotomy

* Tissue/placental .

Four Ts
Tone
Trauma
TiIssue
Thrombin

* Retained products
* Placenta accrete

* Praevia

* Abruption

* Coagulopathy (<5%)

* Consequence of obstetric complication




Causes of postpartum bleeding

* Tone

* Uterine atony FO ur TS
* Trauma/surgery e Tone
* Perineal tears
« Uterine rupture ° Trau ma
* Caesarean section !
* Episiotomy e Tissue
* Tissue/placental + Thrombin
* Retained products S
* Placenta accrete  Low fibrinogen
| revia * Increased fibrinolysis
* Abruption

e Coagulopathy
* Consequence of obstetric complication
 Amniotic fluid embolus



Fibrinogen as rescue therapy

The use of fibrinogen concentrate to correct
hypofibrinogenaemia rapidly during obstetric haemorrhage

S.F. Bell, R. Rayment,” P.W. Collins” R.E. Collis

International Journal of Obstetric Anesthesia (2010) 19, 218-234
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Standard haemostatic tests following major obstetric
haemorrhage International Journal of Obstetric Anesthesia (2011) 20, 135-141

L. de Lloyd,* R. Bovington,” A. Kaye.® R.E. Collis,* R. Rayment,” J. Sanders,® A. Rees.
P.W. Collins"
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Standard haemostatic tests following major obstetric
haemorrhage International Journal of Obstetric Anesthesia (2011) 20, 135-141

L. de Lloyd,* R. Bovington,” A. Kaye.® R.E. Collis,* R. Rayment,” J. Sanders,® A. Rees.
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Obstetric coagulopathy can rapidly lead to
massive and on-going PPH

The decrease of fibrinogen is an early predictor of the severity of
postpartum hemorrhage

B. CHARBIT,*f L. MANDELBROT,} E. SAMAIN,§ G. BARON,9¥ B. HADDAOUI,111 H. KEITA,$9
O. SIBONY,** D. MAHIEU-CAPUTO,Y M. F. HURTAUD-ROUX,** M. G. HUISSE, 1%

M. H. DENNINGER,111 and D. DE PROST}++11 FOR THE PPH STUDY GROUP

J Thromb Haemost 2007; 5: 266-73.

100
EARLY fibrinogen was the only -
iIndependent predictive marker _
92‘ 60 + 4g L
 Fibrinogen less than 2 g/L =
20 - 2gL™
 Fibrinogen above 4 g/L - 1gL-
*79% NPV for progression 0 T T y y

20 40 60 80 100

8/128 had F|b<Zg/|_ 100 - specificity (%)



" blOOd Obstetric Bleeding Study 1: OBS1

Fibrin-based clot formation as an early and rapid biomarker for
progression of postpartum hemorrhage: a prospective study
Peter W. Collins,* Graeme Lilley,® Daniel Bruynseels,® David Burkett-St. Laurent,® Rebecca Cannings-John,*

Elizabeth Precious,’ Vincent Hamlyn,® Julia Sanders,*® Raza Alikhan,' Rachel Rayment,’ Alexandra Rees,” Abigail Kaye,
Judith E. Hall,?® Shantini Paranjothy,® Andrew Weeks,” and Rachel E. Collis® Blood 124:1727-1736, 2014

5

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



oBs1 Fibtem and fibrinogen predict progression
—_— of PPH

7] Progression to 4 U RBC
e transfusion ﬁ ——
g - ‘
-- Fibtem 0.81 (0.69-0.93) 4
-- Fibrinogen 0.80 (0.68-0.92)

1 - Specificity



ng A British Journal of Anaesthesia, 119 (3): 411-21 (2017)

doi: 10.1093/bja/aex181
Advance Access Publication Date: 19 July 2017

Obstetrics

OBSTETRICS

Viscoelastometric-guided early fibrinogen concentrate
replacement during postpartum haemorrhage: OBS2,
a double-blind randomized controlled trial

633 included in the study
e 55 with FIBTEM<15mm randomised to
fibrinogen concentrate k

O0BS2

Obstetric Bleeding Study 2

* 7 had a fibrinogen <2g/L




OBS2

Obstetric Bleeding Study 2

Total allogeneic units
transfused after study

medication

254
< N=7 N=39
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Fibrinogen at randomisation
- Fibrinogen concentrate group

-Placebo group

Blood loss after study medication

Measured blood loss
after study medication
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Effect of fibrinogen level on blood loss after study
meee:  medication

Placebo
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1 |
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Fibrinogen prior to study medication, g/L



Obstetric Bleeding Study 2

Effect of fibrinogen level on blood loss after study
medication
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PPH outcome improvements in Cardiff?

i I \ 30%
. IIIIII II-

2010 2011 2012 2013 2014 2015
B RBC per 1000 deliveries M FFP per 1000 deliveries

Units per 1000 maternities

Review > Int J Obstet Anesth. 2019 Feb37:106-117. do 10.1016/3.4j0a.2018.08.008.
Epub 2018 Aug 25

Management of postpartum haemorrhage: from
research into practice, a narrative review of the
literature and the Cardiff experience

PWCollins ' S FBell 2, Lde Uloyd 2_ R E Collis *
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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

e Obstetrician and anaesthetist attended the woman at 1000 mL (if
not already present)

* Introduction of point of care viscoelastometric coagulation tests



Human factors

Know the coagulation status of patient

Change Behaviour

Normal Abnormal
Bleeding has another cause * Coagulopathy is contributing to
Surgical focus on physical the bleeding
bleed (early return to theatre) * Rapid identification and early
Anaesthetic focus on ordering of products
appropriate monitoring and * Focused ordering of products
resuscitation (Plasma, platelets, fibrinogen

concentrate)



ExPERT REVIEWS e

PATIENT SAFETY SERIES

Comprehensive maternal hemorrhage
protocols reduce the use of blood products
and improve patient safety

Laurence E. Shields, MD; Suzanne Wiesner, RN; Janet Fulton, RN, PhD; Barbara Pelletreau, RN

CMQCC

California Maternal
Quality Care Collaborative

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



OBSCYMRU

Obstetric Bleeding Strategy for Wales

National quality improvement initiative
2017-2019

Multidisciplinary collaboration
Midwives, obstetricians, anaesthetists, haematologists

Included all 12 maternity units in Wales e A
60000 births described

Action

Introduced package of care for postpartum haemorrhage

Using quality improvement methodology

Bell et al BMJ Open Quality 9:e000854, 2020



Obstetric Bleeding Strategy for Wales

1000ml

Viscoelastic assays risk assessment

Identify and correct low
fibrinogen

OBSCYMRU Care package
Universal ﬁ

Measure blood loss from

Multidisciplinary escalation

delivery in all cases

500ml Senior Midwife

1000ml Senior Midwife, Obstetrician and

Real time, quahtitative
accurate

Anaesthetist MUST attend the mother '
1500ml Consultants informed

Bell et al BMJ Open Quality 9:e000854, 2020




Measuring blood loss

International Journal of Obstetric Anesthesia (2015) 24, 814
09259-289X/% - see front matter @ 2014 Elsevier Ltd. All rights reserwved.
htp://fdx.doi.org/10.1016/j.ijoa.2014.07.009

CrossMark

ORIGINAL ARTICLE ELSEVIER

www . obstetanesthesia.com

Measurement of blood loss during postpartum haemorrhage

G. Lilley.” ID. Burkett-st-Laurent.” E. Precious.” ID. Bruynseels.” A. Kaye.“
J. Sanders.? R. Alikhan.” P.W. Collins.” J.E. Hall.®-°* R.E. Collis®

AP epartment of Anaesthetics and Pain Control, P Departrment of Haematology, SDepartmernt of Obstetrics, Cardiff ard

Vale University Health Board, UK, Ymstitute of Translation, nnovation, Methodology and Engagermernt, Sowuth Fast
Wales Trials Unit, “Ffastiture of Infecriorn and fmmunity, Critical fiiness Research Growp, Cardiff University School of
Adedicine, UK




ontext of a validated VHA algorithm

Complete buy in from clinical staff

Training in performing tests
Training in interpreting tests

\ OBSCYMRU ROTEM Protocol

Obstetric Bleeding Strategy for Wales Blood | >1000ml T .
Mieasured or suspected O Sto8€ 2 activated (For use in postpartum haemorrhage)

Give Tranexamic Acid (if not given already)
OPTIMISE PATIENT
Temp >36°C Hb >80g/L pH>7.2 lonised Ca?*>1mmol/L

n TAKE POC: ROTEM, Lactate, Hb
7 BLOODS Lab: FBC, Coag, +/- repeat Xmatch (Alert lab staff) REVIEW OTHER CAUSES OF BLEEDING
+ If coagulation normal, escalate obstetric & anaesthetic care
ONGOING BLEEDING or CLINICAL CONCERN? +
E o NO Only transfuse coagulation products if patient is bleeding
No blood products required

FIBTEM A5 212mm
or Fibrinogen >2g/L

No fibrinogen currently required ANY OF THE FOLLOWING?

CLINICAL MONITORING

Consider HDU care post-op

!

Any blood products given
> 500ml further blood loss

Give fibrinogen concentrate
> Clinical concern

A5 7-11mm = 4g
A5 <7mm =6g

FIBTEM A5 <11mm
or Fibrinogen <2g/L

ANY OF THE FOLLOWING? S
Clinical concern E :
— d further bleedi . GRepeat sample to ensure fibrinogen correction prior to further ROTEM interpretation
Inc. concealed bleeding H '~|
>500mil further blood loss H When FI B‘!’EM A5 >12mm and or Fihrino_gen >2g/L

H after transfusing fibrinogen concentrate, review EXTEM CT
: EXTEM CT <75sec  No FFP required
H or normal PT/APTT
H
: Give FFP Cautions and limitations
H Booking Weight < 50Kg = 3 Units Women with Inherited bleeding
H > 50Kg = 4 Units disorders (including Von Willebrand

If you have any concerns v

Disease), those taking low molecular

weight heparin, warfarin, aspirin,
Platelets >75 x10%/L No Platelets required J clopidogrel, reopro or direct oral

Platelets <75 x10°/L

discuss with haematologist

Haematologist
Blood Bank
Haematology Lab
Porters

REVIEW FBC
(platelet deficiency)

anticoagulants.

These cases should be managed

Give Platelets J
jointly with haematology

1 adult unit

Working together to reduce harm from Postpartum Hoemorrhage




PPH Post-event Checklist

WHO sign-out completed? (R A p—————

Have all drugs been preseribed and signed for? s No /A

Past-event Re-bleed Risk Assessment

Syntecinon infusian sunning or reguired? e/ Mo

Waginal pack insitu? ¥es /Mo

Bakri Balloan nsitu? ves  Na

Can NSAID be given? es N f Nat pet

Thromboprophylasis phen: LMWH s/ No Tima of first dow
TEDS es / Ney

Past-event Monitoring Requirements

Leve of post-event care reguired feirele appliatie] Ll 1 Level 2 et} Lewe 3 it

Post-op bloods (FBC/Coss/UAE) ta be taken st Time: ___ nsfuse if HE «

PV lass manitoring required? Vs f Mo Fraquaney of ssoaite

Urine sutput menitaring regquired? Vg f Nes Froguaney of sasited

NOH stand dawn s No /A

Any blaad/aroducts ta return to blood bank? s No /A

IF the MOH pratocal was activated befare stage 3 or nat activated at stage 3 then please detail resson(s) why:

Does a Datix form need completing? Yes / Ney
If yes record:

- Diatis form number

- Person rexpansible far completing Datix form
Daes the case need highlighting to 085 Cymru Champion? [T R ———)
Has the event been discussed with the patient? Vs /N
Has written information been pravided to the patient? Yes /Ner
Does & formal team debrief need to take place? e/ Mo

(Plecse prio]  Date: Location,

Completed by:

Copyright © 2016, Public Health Wales
Produced by OBSCyrmru, acknewledging the work of CMOCC. (Visit www.cmoee. ong for mare details)
Contact gbs.cymry@wokes nhe.uk far more information or priee to use or smendment.

Versiur £0.7 Jarts

Structured PPH proforma

rpartum Hoemarrage

r o reduce horm from Fos

]
>
E

OBSCYMRU

(1

&osscymry 10004

‘Patient addressograph

Postpartum Haemarrhage Management Checklist

Busigred o be et o
bt a cheekar 1a for

Stage 0

" Stage

2 >1000mL blood loss OR clinical concern (ez. abruption or concesled bleedlng}
OR abnormal vital signs ®r = 30, Hr 2120, BP 230/40mmHg, Spoz<as¥

Progress to here from stoge 1if SVD / instrumental delivery. Re-stort here gfter stoge 0 if LSCS

Stage 1

PPH Risk Assessment

Complete for all women an admissian fincluding L5C5)

>500ml ongoing blood loss

5VD & instrumental deliveries

Get Help | Sp— Sther sl
MW in charge -
Dhstetrician e,
Anaesthetist -

HCA
Act

Measure & record cumulative bload loss

Desigosion:
Desigosion:
Desigosion:

Tiw arrive:

o
o

Record observations on MEQWS wwry 10t

Record of Uterotonics used

o v v

bt

B e ] m-_m

Most recent Hb: Pt

PPH Risk Assessment aleien

Asaussia o uwding disordus |Hb <85, gt <100}

BAMI <1 0 %35 or Booking Waight <5568

25 praviuus wagisal births
Praswieus slaring sungry

Pravicus Petgartum Hsmerthige =1L

Mhaitiplo prigniney or astimstod el woighn >4.Sg
Aenormal acimtil implintation

Palyhydramnias

s Abuption o Antapartn Hiomars hige

Plecsze make an an-going assessment of the falowing
sk factars thraughout labaur ond delivery

Get Help L3 |
Nosify michwife in charge

Aequest HOA ta assist with measurement

Oither staff present Doyt T i

2+ IV access (u st 16 Googe) & fluld bolus

Act

Maasure Blood Loss
enra]

LA

ke bloods P

Loctate - FIBTEM A5 =

Time: He = [I—

REVIEW CAUSES (covatitnnped  Tane { Trauma / Tsue { Theombin

Treat ===

Empty bladder

EXTEM €T~

Faley catheter inserted

Rerview UERITECAILCS frecord o aage 1)
gy

Give tranexamic acid nspect genital tract

Bimanual campression Aepair genital tract

Cansider ranitidine

check placenta & membranes

Aecard chservations
ey 21 v

IV access

‘What is the cause of bleeding?

Tone, Trauma, Tissue, Thrombin

If bleedi

Compie ted iy

ENSUrE FFs past i P

(Pirase print)  Diste: Time: __

& Management plan written in notes

Location

If bleeding ongoing transfer patient to theatre
Stage 3 >1500mL blood lo

time arrived

OR ongoing clinical concern

Labioer aug=anted mith syneeinn T Act
RS reat ey ]

e i Communicate current measured bioad Ioss to team

Imstrumantal dalhary Uterine massage Activate MOH protocal

Give uterctomics Inform Obstetric and Anaesthetic consultants
Rutaisnd seaducts of cameption (rerrd S S e
Order blacd and ccagutiton praducts 3 per MOH and AOTEM prctoccl
Plan to measure & record all blood loss rapect genital tract - e o meed 1 allicuss the cose with o hawsatalogis
e poe delbveries estimetian miry be roquired) . B
Empy bladder Review CAuses i origmiing  Tane | Trawma / Tissue / Thrambin

Act
If woman at increased risk is: membranes Treat

She suitable for E1 blood ar 2 units ¥mateh?  ves/Mo | oo orcce Fieview uterotoaics Recond o pege 3

DO R ves f Na Cansicler repeat tranexamic ackd if bl seding angoing (1 §
Treat If bleeding stopped: Cansicler advanced surgical technigues [Decumest en g 41

Planned an active 3rd stage management? oo | plaase record MBL here ml Auditional Seadf Prasust: Tire arrbvud: Timu arehod:

— Nome: Desigmatien: thne: N Deiigratiar: [
Compieted by: (Plsase ping) Compietedby. {Pieuse peiot] Norme: Dastgratien: e e R—— ¢
Oate: Time: tocation oate: Time:_:_ (ocatian e
= Zot E— — E— Once bleeding stopped ensure pes pastevent chacklist completed & In nctes
Campleted by: [Plegiv prine]  Date: Teme:__:_ Locotion

£
I
E
5
g
E
5

v togetiher ta reduce o

Duytocin 10 units 1M ar 5 wnits W Carhoprast 250microg B
feoution i) et g o every S
Carhoprast 250microg B
i inspey 590 mieran IV or Int Carbopeost 2s0microg B4
el 500 micragys undts I or IV Cabopt —
i Carhoprast 250microg B
Dhytocin INF 40 units over &hr ¥ Carhoprast 250micrag ™
Carhoprast 250microg B
Carhoprast 2s50microg B
Blood & Blood products tr M d lative blood loss

e

Total Measured Blood Loss = mi

Record of further blood test results

{Please do not duplcate records af blood results recorded in stoge 2

_ Further VBG Test Results Further ROTEM Test Results

Time Taken Hb

lactote

FATEM A5 (Afmx Lmm)

EXTEM CT i 75 sne

g 2




Bell et al. BMC Pregnancy and Childbirth (2021) 21:377
https://doi.org/10.1186/512884-021-03853-y BMC Pregnancy and Ch"db'rth

RESEARCH ARTICLE Open Access
updates

Check for
| Py oy |

Reduction in massive postpartum
haemorrhage and red blood cell
transfusion during a national quality
improvement project, Obstetric Bleeding
Strategy for Wales, OBS Cymru: an
observational study



Incidence of moderate and severe PPH

PPHs = 1000ml per 1000 maternities
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Incidence of massive PPH

6.4/1000

PPHs = 2500ml per 1000 maternities

\ 4.9/1000

95% CI

IIIIIIIIIIIIIIIIIIIIIIII

JFMAMJ JASONDJFMAMJJASOND
2017 2018

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



Incidence of massive PPH in units

PPH 22500 mL per 1,000 maternities

50 -

45 -

40 -

Januaryto Jun 2017

0 500 1000 1500 2000 2500 3000

Maternities at obstetric unit

PPH >2500 mL >10/1000
3 of 12 units

PPH 22500 mL per 1,000 maternities

50 -

45 -

40 |

35 -
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July to December 2018
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0 500 1000 1500 2000 2500 3000

Maternities at obstetric unit

PPH >2500 mL >10/1000
0 of 12 units



Total red cell transfusion for PPH

54 units/1000

40
units/1000

Red Blood Cells Transfused (Units) per 1000 M aternitie
() & on n

J F M A M 2J01; A°S OND J FM A M 5013 A°S O N D
Proportion of women receiving a blood transfusion

* First 6 months: 350/15204 (2.3%)

e Last 6 months: 268/15150 (1.8%) P=0.015



Key components of reducing PPH

* Education
* Measuring blood loss
* Escalation

* Within a Ql framework
* Robust risk management with institutional learning



& 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 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

N I H R | National Institute
for Health Research



& Outcome measures

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



Study design

Comparator

Standard PPH care

Measured blood loss once
abnormal bleeding identified
Escalation to senior staff once
abnormal bleeding identified
Laboratory tests of clotting with
empirical blood component

ransfusion

Intervention

Risk assessment not always done

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

months

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 fibrino




Study design

Comparator

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

ransfusion

Intervention

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

months

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 fibrino

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

* Individual consent not required



Study design

C O\
Sequence BRI  OBS UK intervention OBS UK PPH care bundle
1 (6 sites) )
C )
Sequ:_ence SERET A OBS UK intervention OBS UK PPH care bundle
2 (6 sites) ) care
C S )
equgnce Standard PPH care OBS UK intervention OBS UK PPH care bundle
| 3 (bsites) |
-
Sequgnce Standard PPH care OBS UK intervention OBS UK PPH care
|4 (6sites) bundle
p
Sequtence Standard PPH care OBS UK intervention
_ 5 (65sites)
C S D\
equgnce Standard PPH care OBS UK intervention
| 6 (6sites) |
Feb 24 — Nov 24 Dec 24 - Sept 25 Nov 25 — July 26 >

30 months in total



O- Month Implementation

Month Month Month Month Month Month Month Month Month
3 Months pre To the end of

implementation 1 2 3 & : e 4 £ E study

Local QI
Local QI team team
identified and given

training
ready to go in PPH

Local Ql team
continue to

advocate for
e A the project

care
bundle

Local QI A
team sent
training

methods

material

v RV

i A

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

s

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



Data collection for psychological, economic sub-studies

Psychological

questionnaires
(15t 5 sequences)

Economic

questionnaires
(1st 5 sequences)

During standard PPH OBS UK intervention
care implementation

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

During OBS UK PPH

care bundle

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 process evaluation

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

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

3-day site
observation




Initial report Autumn 2026



Incidence of massive PPH in UK . Maternal death due to

PPH 12-22/100000
e Same over the last 15-

Maternal, Newborn and j MBRRACE-UK years

Infant Clinical Outcome !‘ e i ety Rk oy
Review Programme u o .

* No significant sighs
of improvement

Saving Lives, Improving Mothers’ Care
Despite:

Lessons learned to inform maternity care from  Comprehensive
the UK and Ireland Confidential Enquiries guidelines
Into Maternal Deaths and Morbidity * Increase use of

2019-21 surgical / obstetric

intervention in
PPH management

Compiled report including
supplementary material



MBRRACE-UK
Mothers and Babies: Reducing Risk through
\ / Audits and Confidential Enquiries across the UK

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

AFE

2020 & 2023 VHA devices can minimise delays but must be
interpreted correctly




&Qﬁét? Obstetric Bleeding Study plus

Acute obstetric coagulopathy during postpartum hemorrhage
is caused by hyperfibrinolysis and dysfibrinogenemia: an
observational cohort study

Lucy de Lloyd® | Peter V. Jenkins®® | Sarah F. Bell' | Nicola J. Mutch® |
Julia Freyer Martins Pereira® | Pilar M. Badenes® | Donna James® |
Anouk Ridgeway® | Leon Cohen® | Thomas Roberts® | Victoria Field® |
Rachel E. Collis® | Peter W. Collins**

Jth https://doi.org/10.1016/].jtha.2022.11.036

Study aim:

Characterise the coagulopathy of postpartum haemorrhage
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