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PLAN

• Predelivery coagulation tests and PPH

• Recent understandings in PPH associated coagulopathy

• Point-of-care viscoelastic hemostatic assays



Fibrinogen and PPH

• Low fibrinogen level early during PPH is associated with progression to severe PPH

                              

• Whether fibrinogen level before labor predict severe PPH is controversial

PPV = 100 % when fibrinogen < 2.0 g/l
NPP = 79% when fibrinogen > 4.0 g/l

Charbit B et al. J Thromb Haemost 2007

NO: Karlsson et al. Br J Anaesth 2015

NO: Haslinger et al. J Thromb Haemost. 2020 

NO: Kaufner et al. J Perinat Med. 2017

YES: Niepraschk-von Dollen et al. Arch Gyne Obst. 2016

Charbit et al. J Thromb Haemost 2007

Collins et al. Blood 2014

Cortet et al. Br J Anaesth 2012

Gayat et al. Intensive Care Med 2011



Fibrinogen and PPH

  

➢ Retrospective studies support the use of Fibrinogen concentrate in PPH

However :

➢ 3 RCTs showed that pre-emptive fibrinogen administration does not decrease PPH / bleeding 

Bell et al. IJOA 2010 / Fenger-Eriksen et al. BJA 2008
Glover et al. Anaesthesia 2010 /Bonnet et al. EJOGRB 2011

Wikkelsø et al. BJA 2015
Collins et al. BJA 2017
Ducloy-Bouthors et al. BJOG 2021



Prepartum VAHs and fibrinogen levels

Prepartum ROTEM® parameters and Fibrinogen level were 

not associated with blood loss and did not predict PPH

N=217 healthy pregnant women

Kaufner et al. J Perinat Med. 2017



Impact of prepartum platelets count on PPH

Prepartum platelet counts are inversely 

correlated with postpartum blood loss

Brun et al. Transfus Med Hemother. 2023

N = 1300

Platelet counts correlate with FXIII activity both 

pre- and postpartum



Impact of prepartum FXIII and PPH

Prepartum factor XIII activity correlates with 

postpartum blood loss

Haslinger et al. J Thromb Haemost. 2020

N=1300

Two other studies found similar results, no cut off value could be determined (overlap)

Karlsson et al. Int J Obstet Anesth. 2021

Bamberg et al. Arch Gynecol Obstet. 2019



Drop in coagulation factors relative to drop in Hb

• Drop in fibrinogen and TC is lower than Hb drop 

(relative "increase")

• Drop in FII and FXIII is greater than drop in Hb 

(relative "decrease") 

• p<0.0001 between all factors (ANOVA)
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Courtesy of

Korte, Haslinger et al., unpublished. Data presented at the ISTH congress 2023 (Montreal)



Peripartum ratio of FXIII and Fib and risk of PPH

Courtesy of

Korte, Haslinger et al., unpublished. Data presented at the ISTH congress 2023 (Montreal)
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Autor’s interpretation

WHAT'S NEW

• FXIII drops the most after birth (FXIII >> FII > TC > fibrinogen)

• Fibrinogen hardly drops at all; there is even a relative "increase" in relation to the drop in Hb

• FXIII drop (and also the difference to other factors) is all the greater the greater the blood loss

CONCLUSION

FXIII is currently the most promising coagulation therapeutic approach for an intervention trial (SWIFT Study)

Courtesy of

Korte, Haslinger et al., unpublished. Data presented at the ISTH congress 2023 (Montreal)
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Fibrinogen during PPH

• Fibrinogen level falls to critically low levels earlier than other coagulation factors

• Levels < 2 g/l predict progression to massive PPH

• Fibrinolysis increases in the postpartum and peaks around 3 h PP

Ducloy-Bouthors et al. BJA 2016 / Wikkelsø et al. BJA 2015  / Bell et al. IJOA 2021
Bell et al. IJOA 2022 / De Lloyd et al. IJOA 2011



After ≈ 1500 ml blood loss 

what % of patients have a 

Clauss Fibrinogen < 2 g/l ?

The Slido app must  e installe  on every computer you’re presenting  rom

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


After ≈ 2500 ml blood loss 

what % of patients have a 

Clauss Fibrinogen < 2 g/l ?

The Slido app must  e installe  on every computer you’re presenting  rom

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


Fibrinogen during PPH

After ≈ 1500 ml blood loss between 2 to 5 % of patients have a Clauss Fibrinogen < 2 g/l 

After ≈ 2500 ml blood loss ≈ 17% of patients have a Clauss Fibrinogen < 2 g/l

Some women however will develop severe peripartum coagulopathies !

Ducloy-Bouthors et al. BJA 2016 / Wikkelsø et al. BJA 2015  / Bell et al. IJOA 2021
Bell et al. IJOA 2022 / De Lloyd et al. IJOA 2011



What is the proportion of parturients 

who will develop severe obstetric 

peripartum coagulopathies?

The Slido app must  e installe  on every computer you’re presenting  rom

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


de Lloyd et al. J Thromb Haemost. 2023

  ’ 7  parturients

518 (4,6%) recruited with :

•     ≥     ml or placenta a ruptio or A E or conceale   lee ing

Median blood loss was 1500 ml (200–8500 ml)

148 patients had multiple routine and extended coagulation tests and 

Point-of-care VHAs (Rotem® sigma)



de Lloyd et al. J Thromb Haemost. 2023

Routine tests at study entry (≈ 1200 ml blood loss)

Reduced levels of coagulation factors, sufficient 

to prolong PT/APTT, are uncommon in women 

with PPH of approximately 1200 ml 



de Lloyd et al. J Thromb Haemost. 2023

Routine tests at study entry (≈ 1200 ml blood loss)

...except for fibrinogen in the context of 

placental abruption and AFE !



de Lloyd et al. J Thromb Haemost. 2023

130 women with :

PPH > 2000 ml blood loss or abruption, or AFE, or receipt of blood products

Compared with healthy term pregnant controls these women had :

• Higher PAPs (p < .0001)

(Plasmin-α -antiplasmin complex, a marker of the activity of the fibrinolytic system and a 

marker of net activation of fibrinolysis)

• Higher D-dimers (p < .0001)

=> consistent with activation of fibrinolysis during PPH



A post hoc review of PAP distributions identified 

a distinct subgroup of 12 women who were 

significant outliers with PAPs > 40 000 ng/ml 

corresponding to massive fibrinolysis

This group was defined as having 

acute obstetric coagulopathy (AOC). 

 t  as present in ≈        parturients

de Lloyd et al. J Thromb Haemost. 2023



de Lloyd et al. J Thromb Haemost. 2023

At the time of the highest PAPs : blood loss, lactate level, and 
shock index were similar between non-AOC and AOC 



de Lloyd et al. J Thromb Haemost. 2023

Women with AOC (n=12) versus non-AOC (n=118) 

Hypofibrinogenemia
Acquired 

dysfibrinogenemia
Reduced FVMassive fibrinolysis



de Lloyd et al. J Thromb Haemost. 2023

Women with AOC

• Had reduced Fibrinogen (Clauss and antigen), Fibtem A5, and Clauss/antigen ratio

• Had reduced FV, FVIII, and FXIII

• Other procoagulant factors were preserved

• Thrombin generation was normal or increased

• Had a small decrease in platelet count

• These changes suggest a specific rather than generalized consumption of coagulation factors



de Lloyd et al. J Thromb Haemost. 2023

Clinical characteristics of women with AOC

• Placental abruption in 5/12 cases

• AFE (one case in the cohort)

• Markedly increased incidence of intrauterine and neonatal deaths

• Preeclampsia, smoking and lower gestational age were more common in AOC 

• There was no association with clinical suspicion of sepsis

• AO   as associate   ith a mission to   U, ↑     trans usion an   i rinogen concentrate 



In non-AOC cases: linear fall in coagulation factors (except FVIII)

Suggests depletion / consumption of coagulation factors due to 

bleeding and clot formation and dilution due to fluid resuscitation



Trauma-induced coagulopathy vs AOC
Proposed mechanisms

Bell et al. Journal of Thrombosis and Haemostasis 2023

Plasminogen activator unknown

Excessive plasmin generation

Hyperfibrinolysis and dysfibrinogenemia

Increased soluble thrombomodulin

=> activates protein c

Increased thrombin generation and fibrinolysis 



Coagulopathy of PPH broadly falls into three categories

1. Late dilutional coagulopathy associated with significant blood loss (> 3000ml), 

hypofibrinogenaemia develops before prolongation of the aPTT/PT and thrombocytopenia

2. Early hypo-dysfibrinogenemia (AOC)  ith “normal” aPTT/PT values predominantly caused by 

placental abruption, can progress to catastrophic bleeding and severe coagulation failure

3. Very rare cases of more generalized systemic coagulation failure with early presentation of 

hypofibrinogenaemia, widespread clotting abnormalities and low platelets caused by amniotic 

fluid embolus (AFE) or PPH complicated by severe sepsis

Collis et al. International Journal of Obstetric Anesthesia 2021
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Do you routinely use point-of-care viscoelastic 

hemostatic assays (VHAs) to guide hemostatic 

management during PPH ?

The Slido app must  e installe  on every computer you’re presenting  rom

https://www.slido.com/powerpoint-polling?utm_source=powerpoint&utm_medium=placeholder-slide
https://www.slido.com/support/ppi/how-to-change-the-design
https://www.slido.com/support/ppi/how-to-change-the-design


FIBTEM amplitude correlates well with fibrinogen levels 

Huissou et al BJOG. 2009 Jul;116(8):1097-102

Fibtem A  ≤   mm an  Fibtem A   ≤   mm :

Detect fibrinogen level < 1.5 g/l in PPH

Sensitivity (100% for both parameters) 

Specificity (85 and 88% respectively)

FIBTEM A5 correlates with PPH progression

Fibtem A5 < 15mm was usually associated with progression of PPH

Fibtem A5 > 22mm was not associated with progression of PPH

Collins et al. Blood 2014; 124: 1727–36



VHAs provide timely data to guide PPH management

    EM A  ≤    mm to  etect  i rinogen levels ≤  g   :

Sensitivity = 0.76

Specificity = 0.96

NPV = 98%

Intervention points for platelet and FFP transfusion 

based on ROTEM Sigma parameters could not be 

established. 

Laboratory results should continue to be used to guide 

platelet and FFP transfusion.

Bell et al. International Journal of Obstetric Anesthesia 2022



VHAs provide timely data to guide PPH management

    amplitu e  y   ≤  7 mm to  etect  i rinogen levels ≤  g   :

Sensitivity = 0.74

Specificity = 0.97

NPV = 98%

A value to identify transfusion thresholds for PT/aPTT and 

platelets was not established, and laboratory results should 

continue to be used.

Roberts et al. International Journal of Obstetric Anesthesia 2022



The OBS2 Studies: observational and RCT 

PPH ≈ 1000 ml + Fibtem A5 > 15 mm (N=605) 

Conclusions of the observational study:

• Restricted use of plasma based on ROTEM results (FibtemA5 > 15 mm) was feasible

• No women developed clinically significant haemostatic impairment

PPH ≈ 1000 ml + Fibtem A5 > 15 mm (N=55) 

Results and conclusions of the RCT: 

• Infusion of fibrinogen when Fibtem A5 ≤ 15mm did not improve outcomes in PPH !

• If Fibtem A5  ≤ 12mm at randomization : ↓blood products and ↓bleeding in Fibrinogen group !



International recommendations for point-of-care viscoelastic 
hemostatic assays in PPH

Collins P. Best Practice & Research Clinical Anaesthesiology 2022



International recommendations for point-of-care viscoelastic 
hemostatic assays in PPH

Peripartum 

hemorrhage, 

diagnostics and 

treatment

Update of the S2k 

guidelines AWMF 

015/063

Annecke et al. Anaesthesiologie 2022

Lier et al. Transfus Med Hemother 2023



International recommendations for point-of-care viscoelastic 
hemostatic assays in PPH

Peripartum 

hemorrhage, 

diagnostics and 

treatment

Update of the S2k 

guidelines AWMF 

015/063

Annecke et al. Anaesthesiologie 2022

Lier et al. Transfus Med Hemother 2023

Infuse if < 70 G/l Not addressed
Maintain

> 2 - 2,5 g/l
Not addressed

If abnormal

Give ≥    mL/kg 

Treat if Fibtem

A5 < 12 mm



International recommendations for point-of-care viscoelastic 
hemostatic assays in PPH

Peripartum 

hemorrhage, 

diagnostics and 

treatment

Update of the S2k 

guidelines AWMF 

015/063

Annecke et al. Anaesthesiologie 2022

Lier et al. Transfus Med Hemother 2023

Haemostatic treatment of PPH starts early after diagnosis and combines tranexamic acid, an 

initially ratio-driven transfusion with RBC:plasma:PC = 4:4:1 and finally a goal-directed 

substitution with coagulation factor concentrates for proven deficiencie. 

Early monitoring of coagulation either by standard parameters or viscoelastic methods 

facilitates goal-directed haemostatic treatment.



Problems with the ratio-driven transfusion (4:4:1)

Empirical fixed ratio treatment of PPH is unlikely to improve coagulation in most women with PPH

It will lead to :

1) large numbers receiving unnecessary blood products

2) undertreatment of women with established coagulopathy (AOC)

Correction of PPH-related coagulopathy should rely on the administration of antifibrinolytic agents 

and replacement of fibrinogen

=> Conclusions: the guidelines should change !

de Lloyd et al. J Thromb Haemost. 2023



An even simpler and faster POCT to assess fibrinogen level

S. Sanfilippo et al.. Thrombosis Research 226 (2023) 159–164

Measures fibrinogen levels 

within 1 to 10 min



Take home messages

• Not all obstetric coagulopathies are the same

• In most episodes of PPH (up to 2.5-3 L blood loss) hemostatic parameters are maintained

• Dilutional coagulopathy is increasingly likely if bleeding continues

• Acute obstetric coagulopathy (AOC) is a distinct, rare but severe coagulopathy

• It is important to discriminate between consumption/dilution and AOC

• Hemostatic resuscitation should be adapted to the coagulopathy

• Regardless of PPH origin early TXA should be administered, and fibrinogen replaced

• POCT and laboratory test guided hemostatic resuscitation is key



Questions ?
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