
Dr Ellen Maxwell

Director of Haematology

Melbourne Pathology

ellen.maxwell@mps.com.au

www.mps.com.au

Bleeding in privateBleeding in private places



Obstetric bleeding

‣Obstetric haemorrhage
‣ Antepartum 20%

‣ Postpartum 80%

‣ 500 mL post NVD

‣ 1000 mL post C/S

‣ Incidence PPH

‣ 3-6% no transfusion

‣ 1% with transfusion

‣ 0.5% with massive transfusion

‣ 1 of 2 most common reasons for peripartum ICU admission



Scope of the problem

‣Obstetric haemorrhage:

‣ 8.4% of direct maternal deaths in the UK
‣ BJOG, 2011. 118(11): p. 1402-3

‣ 14.3% of direct maternal deaths in New Zealand
‣ Sixth Annual Report of the Perinatal and Maternal Mortality Review Committee. Reporting mortality, H.Q.a.S. Commission, Editor 2012: Wellington.

‣ 78,000 maternal deaths worldwide in 2012
‣ WHO fact sheets

‣ 99% of maternal deaths due to PPH occur in resource-poor countries

‣Haemorrhage is also an important cause of maternal mortality in resource-

rich countries.



Scope of the problem

‣ 876,641 deliveries 2004  (NIS data)
‣ PPH 2.93 per 100 deliveries
‣ Uterine atony 79%

‣ Many no identifiable antepartum risk factors

‣ Incidence higher in hospitals with lower delivery volumes

‣ Rate of PPH increased 27.5% 1995 – 2004
‣ Increased rate of uterine atony
‣ Other causes of PPH stable

‣ Not accounted for by:
‣ Change in maternal demographics

‣ Delivery mode

‣ Maternal comorbidity

‣ Anesth Analg 2010:110:1368-73



Contributors: Uterine blood flow

‣ 1% of cardiac output in non-pregnant

‣ 15% of cardiac output at term (5-7 L/min)
‣ Blood flow to uterine spiral arteries 400-550 mL/min

‣Sometimes slow to declare

‣ Covert bleeding

‣ Physiological tolerance age related



Contributors: Coagulopathy

‣ Dilutional
‣ Massive transfusion and volume replacement

‣ DIC
‣ Massive tissue factor exposure

‣ Common: Amniotic fluid embolism, infection, abruption, pre-eclampsia

‣ Uncommon: atony and trauma

‣ Fibrinolysis
‣ Increased tissue plasminogen activator

‣ Common: Amniotic fluid embolism, abruption, pre-eclampsia, FDIU

‣ Uncommon: atony and trauma

‣ Plt count <100 x 10^9/L or Fibrinogen <2.9 g/L + 20x increase PPH.
‣ Br J Anaesth 1997:78(6):678-683

‣ Fibrinogen <2 g/L  100% PPV for worsening haemorrhage
‣ J Thromb Haemost 2007;5(2):266-273



Risk factors for PPH

Blood 2015;125(18):2759 - 2770

Majority do not have recognizable risk factors. All women “at risk”

Uterine atony (Tone) Coagulopathy (Thrombin)

Multiparity Congenital bleeding disorders

Multiple pregnancy Acquired coagulopathies

Previous PPH Anticoagulants

Patient age >40 Placental abruption

Patient BMI >35 Pre-eclampsia

Asian ethnicity Sepsis

Amniotic fluid embolism

Trauma/Surgery (Trauma) Placenta (Tissue)

Perineal of vaginal trauma Retained placenta

Caesarean delivery Morbidly adherent placenta (accrete/percreta)

Instrumental vaginal delivery Placental abruption

Uterine rupture Placenta praevia



Prenatal prediction

‣ Congenital bleeding disorder
‣ Von Willebrand disease

‣ Platelet dysfunction

‣ Haemophilia carriers / FXI deficiency 

‣ Acquired bleeding disorders 
‣ Anticoagulants

‣ Rarely FVIII inhibitors

‣ Previous gestational history
‣ Surgical intervention

‣ Previous PPH

‣ BMI
‣ >30 - 50% more likely to have a severe PPH >1000 mL (OR 1.4)



Antenatal prediction

‣Placental aberrations

‣Uterine distension

‣ Polyhydramnios

‣ Multiple pregnancy

‣Hypertensive disorders of pregnancy

‣ Associated DIC and thrombocytopenia





Labour and delivery

‣ Prolonged labour

‣ Uterine atony
‣ Increased uterotonic exposure

‣ Surgical intervention

‣ Abruption

‣ Retained products

‣ HELLP / PET / ET



Increasing rate of PPH –

Australia, Canada, US

Increasing C/S, induction, 

multiple births, advanced 

maternal age, BMI

Associations and 

outcomes with PPH from 

Nationwide Inpatient 

Sample data for 2004

Trends in incidence PPH 

from 1995 -2004



Independent risk factors for PPH with 

atony leading to transfusion:

• Age <20

• Age >39

• C/S with/without labour

• Hypertension

• Polyhydramnios

• Chorioamnionitis

• Multiple gestation

• Retained placenta

• APH

Greater oxytocin exposure

Only 38.8% of cases had recognizable 

independent risk factors



PPH markedly increased the 

odds of in-hospital mortality 

(OR 7.8)

19.1% of in-patient mortality 

for this cohort



Risk factors

‣Risk factors need to be continually assessed and         re-assessed through 
pregnancy

‣Most effective prenatal and antenatal causes

‣Most unexpected and labour & delivery related.

‣Multidisciplinary delivery plan

‣Communication about patients at risk to lab

‣When will labour occur? 



Facility related risks

‣ Expertise related

‣ Low delivery numbers

‣ Facility unfamiliar with care of obstetric bleeding

‣ Lack of protocols and practice runs

‣ Procedure related:

‣ Failure to use/have available medical, radiological or surgical interventions e.g. uterotonics, 
hysterectomy, etc

‣ Pathology related:

‣ Inadequate access to blood and blood products

‣ Inadequate access to pathology assessment
‣ 25% of MOH associated with coagulopathy



Management of bleeding





Transfusion trigger Fib >1.0 did not include MOH





Fibrinogen levels

‣Fibrinogen 4-6 g/L (cf non-pregnancy range of 2-4 g/L) 

‣Critical levels of FII, FV, FVII and platelets are reached after a loss of > 

200% calculated blood volume, critical levels of fibrinogen are reached after 

a loss of only 140% of the calculated blood volume 
‣ Anesth Analg, 1995. 81(2): p. 360-5.

‣ Low levels predict for more severe haemorrhage

‣ No severe PPH Fib >4 g/L

‣ 4/5 Fib <2 g/L massive transfusion
‣ J Thromb Haemost, 2007. 5(2): p. 266-73.

‣ Br J Anaesth, 2012. 108(6): p. 984-9





Blood product ratios

Scenario of trauma may not translate to MOH

Reduced mortality >0.2 g fibrinogen/rcc (24% vs 52%)

J Trauma 2008;64:S79-85





Reasons to minimise exposure

‣Transfusion reactions:

‣ Haemolytic, allergic, septic, immunological, overload

‣Error:

‣ Procedural errors account for at least 50% of transfusion events

‣Alloimmunisation

‣ Greater chance of exposure to Ag of significance (Kell, rhesus)

‣ Antibody development 3-4%





Fresh Frozen Plasma

‣ Requires 30+ mins  thaw time 

‣ Prethaw – extended life plasma 

‣ Blood group compatibility required  

‣ AB plasma in short supply 

‣ Donor exposure 
‣ No additional protection from infectious complications 

‣ Multiple factor components potentially of value 

‣ Not accurate dosing fibrinogen 

‣ High volume transfusion to achieve levels 

‣ Increased multi-organ failure (MOF) and acute-respiratory distress syndrome with higher volumes of FFP in massive 
transfusion protocols

‣ Not seen with cryoprecipitate
‣ J Trauma, 2009. 67(2): p. 221-7



Cryoprecipitate

‣ Requires 30+ mins thaw time 

‣ Blood group compatibility preferred 

‣ Multiple donor exposures 
‣ No additional protection from infectious complications 

‣ Multiple components potentially of value 
‣ VWF, FVIII, fibronectin, FXIII

‣ Not accurate dosing fibrinogen 

‣ Not pooled – handling issues 

‣ Smaller volume than FFP 
‣ An estimated 1000mL FFP or 233 mL of cryoprecipitate is required 

to raise plasma fibrinogen concentration by 1g/L in a 70kg adult 

‣ Extended storage being considered 

‣ No loss of factors over 24-48 hours 

‣ Maintenance of sterility limiting factor 



Cryoprecipitate demand





• Data from ANZ massive transfusion 

registry 

• 2829 MTP

• Replacement in 76% pt with fib 1-1.5 g/L

• Median time to release of cryoprecipitate 

2.5 hrs regardless of fibrinogen level

• Obstetrics issued earlier

• Median dose MOH 5.4 g

• Fibrinogen:RCC 0.7

• Mortality higher when initial fib not in RR

• <1 g/L adjusted OR 2.31

• >4 g/L adjusted OR 2.03

• <1% received fibrinogen concentrate



Fibrinogen concentrate

‣ Virally inactivated 

‣ Long shelf life 

‣ No refrigeration 

‣ Standard dose 

‣ No thaw, no delay 

‣ No blood group required 

‣ Rapid reconstitution and administration 
‣ Preparation and infusion 5-6 mins

‣ 1 gm/ vial 
‣ $740/g 

‣ Only funded for congenital deficiency 

‣ Positive studies for reduction in total red cell exposure in

‣ CTS and radical cystectomy



J Thromb Haemost 2011; 9: 1–5.



FibUpFront trial

‣ Double blind randomised pilot study trial of efficacy of upfront fibrinogen in management of 
postpartum haemorrhage.

‣ Aims

‣ To assess the impact of early administration of fibrinogen in additional to standard management of women with persistent severe 
PPH (ongoing blood loss >1000ml in the postpartum period that is unresponsive to first line uterontonic therapy and manual uterine 
compression).

‣ To observe correlation of fibrinogen levels with whole blood clotting point of care testing during persistent, severe PPH

‣ Hypothesis:

‣ Fibrinogen replacement (4g dose) early in the course of severe, persistent PPH will reduce the total blood volume lost by 25%. 

‣ This study will be powered to assess reductions in important clinical morbidity - total estimated blood loss, rather than mortality (as mortality rare)

‣ The reduction in total blood volume loss is a surrogate measure of improved clinical outcomes including  a reduction the need for transfusion of red blood cells and other 
blood products (FFP, cryoprecipitate and platelets), a reduction other measures of maternal morbidity and the requirement for haemostatic interventions such as balloon 
tamponade, uterine artery embolisation and peripartum hysterectomy. 

‣ Just under 100 randomised to each group

‣ ROTEM/TEG 0 min and hourly



Novoseven (rVIIa)

‣ Haemophilia inhibitor therapy
‣ Activation of the tissue factor pathway

‣ Increasing off label use for other haemorrhage

‣ Haemostasis registry data Australia and NZ (2002-2008)
‣ 105 PPH

‣ 78% single dose

‣ 64% decreased bleeding

‣ Hysterectomy 56 women

‣ VTE 2 women (non fatal)
‣ Anaesth Analg 2009: 109: 1908-15

‣ Nth European registry
‣ 92 PPH

‣ 82% single dose

‣ 83% decreased bleeding
‣ Obstet Gynecol 2007:110:1270-8

‣ Timing of the dose is controversial

$1300+  per mg



Novoseven







rVIIa in PPH

‣ 84 severe PPH
‣ >1500 mL loss within 24 hours unresponsive to uterotonics

‣ Single dose randomisation 60 ug/kg

‣ Reduction in second line therapy
‣ Interventional haemostatic procedures, blood loss, transfusion

‣ 52% (treatment) vs 93% (standard care)
‣ Interventional embolization reduced

‣ Hysterectomy NOT reduced

‣ Blood loss measures failed protocol

‣ No difference in blood product use

‣ Used fibrinogen replacement value of <1 g/L

‣ TXA optional

‣ Safety
‣ Deaths and thrombosis over 5 days post dose

‣ 0 deaths

‣ 2 VTE (ovarian vein thrombosis and DVT/PE)





Cell salvage

Infection, haemolysis, DIC and 

amniotic fluid embolism not 

considered clinically significant

Risk of alloimmunization from foetal 

red cells (Kleihauer and anti-D)





Full Blood Analysis

Random access in manual mode with result in mins

Minimal volume 

ADD COURIER  AND SRA TIME

Alternatives: Blood gas analysers or Haemacue



Coagulation Profile Analysis

Specimen spin – 11 mins

Analysis time – 4 mins

Reflex repeat if abnormal – 4 mins

ADD COURIER  AND SRA TIME

High F8, F7 and fibrinogen in 

pregnancy shorten aPTT and PT



POCT

• Whole blood analysis

• Rapid TAT

• Time to first clot formation

• Velocity of clot formation

• Strength of clot

• Fibrinolysis

• Limited information about reference 

ranges in pregnancy

• Fibtem (ROTEM) at 1-1.5L loss 

independent predictor for >2.5L loss





ROTEM



ROTEM



ROTEM





Communication

‣ Co-ordination b/w anaesthetist and haematologist
‣ Scientists and O&G/Surgeons free to do their job

‣ Notification of risk
‣ Current or expected including pre-labour planning, e.g. abnormal placentation

‣ Request forms

‣ Bat phone

‣ Change of status – e.g. successful delivery no bleeding
‣ Don’t forget to “Stand down”

‣ Consistent and agreed wording

‣ Direct phone access theatre/ward, name of staff
‣ Mobile better

‣ Patients move

‣ Product plan
‣ In light of results

‣ In light of continued bleeding

‣ Documentation +++
‣ Running sheets – results, orders, calls



Hospital staff preparation

‣ Defined roles during event:
‣ Communicator

‣ Scribe

‣ Blood product checker

‣ Runner

‣ Understanding of product availability
‣ Time to receipt

‣ Who provides rVIIa?

‣ Use of prompts
‣ pre-printed MTP request forms help avoid missed tests

‣ Commitment to early test collection (not just Hb)





Laboratory staff preparation

‣ Access Haematologist support
‣ Record and provide contact details

‣ Inventory management
‣ Sufficient rcc, plasma, platelets of appropriate group

‣ Acute replacement of used stock

‣ Planned group compatibility vs group identical

‣ Product preparation
‣ Elective

‣ Extended life plasma (routine)

‣ MTP pack

‣ Urgent
‣ Immediate cryoprecipitate thaw

‣ Technical
‣ Rapid blood grouping procedure

‣ Priming
‣ Couriers, specimen reception, data entry, front bench



Preparation

‣Mock scenarios and dry runs

‣ Practice makes perfect

‣Debrief each event

‣ All parties

‣ Riskman capture

‣ Learn and finesse



Summary

‣Prediction – assessment & notification of risk

‣Pals – team support

‣Preference – right products, right time

‣Point of care – consider implementation

‣Preparation – practice makes perfect


