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How to replace fibrinogen in postpartum haemorrhage

situations? (Hint: Don’t use FFP!)
Postpartum haemorrhage (PPH) remains a leading
cause of maternal morbidity and mortality worldwide,
causing up to 75% of severe maternal morbidity.1

Despite a dramatic reduction in maternal deaths from
PPH, the incidence has been increasing in many coun-
tries for reasons that are not entirely explained by obvi-
ous risk factors.2–4 In many cases several causes may co-
exist and haemostatic impairment is common.

Fibrinogen is the most abundant coagulation factor
in the human body and its concentration has increased
150–200% by the third trimester of pregnancy.5 As the
precursor molecule for fibrin, adequate concentrations
are necessary for haemostasis.6,7 During a PPH, fibrino-
gen is the first coagulation factor to fall precipitously,8

and although the mechanism has not been elucidated,
it is likely to be secondary to loss of fibrinogen through
bleeding, increased fibrinolytic activity, and haemodilu-
tion from fluids given as part of resuscitation manage-
ment. The contribution of each to the fall in plasma
fibrinogen may be affected by the pathophysiology of
PPH; for example in some situations excessive blood
loss may be the primary cause whereas in other situa-
tions excessive fibrinolysis may predominate.9

It is now clear that fibrinogen is an early biomarker
for the progression of PPH, when the risk of progression
to severe PPH increased 2.63 fold for each 1 g/L
decrease in fibrinogen concentration.10 There was a pos-
itive predictive value of 100% for progression to severe
PPH when the fibrinogen concentration was �2 g/L,
and a negative predictive value for progression of 79%
for values >4 g/L.10 A plasma fibrinogen concentration
<2 g/L has 99.3% specificity for prediction of severe
PPH.11 Even higher concentrations are associated with
progression to severe PPH (odds ratio [OR] 1.90 (95%
CI 1.2 to 3.1) when plasma fibrinogen is 2 to 3 g/L, com-
pared with OR 11.99 (95% CI 2.6 to 56.1) when the
plasma fibrinogen concentration is <2 g/L.11 More
recently, the utility of visco-elastic testing using rota-
tional thromboelastometry (ROTEM�, TEM Interna-
tional, Munich) for earlier prediction of progression to
severe PPH has been demonstrated.12 The key advan-
tages of visco-elastic testing are the rapid assessment
of coagulation status during bleeding; and information
about aspects of haemostasis that is difficult to obtain
with traditional laboratory coagulation testing, for
example about clot strength and fibrinolysis.

In this issue of the journal, Seto et al.13 present a sin-
gle-centre cohort study examining the impact of an algo-
rithm-driven approach to the management of
coagulopathy in women experiencing massive PPH
(defined by the investigators as blood loss >1000 mL).
Overall blood loss, the amount of blood products
required and the complications of therapy were
reported. In this study hypofibrinogenaemia was treated
with fibrinogen concentrate, rather than with fresh fro-
zen plasma (FFP), as had been used in a historical con-
trol group. Blood loss fell from a mean of 1110 mL (SD
1399 mL) to 229 mL (SD 187 mL) after implementing
the new algorithm, which was both a statistically and
clinically significant change. There was also a greater
than 50% reduction in the volume of FFP given, in asso-
ciation with the increased use of fibrinogen concentrate.

This study highlights the importance of selecting the
correct blood product for the replacement of fibrinogen
in acquired bleeding situations. The dramatic decrease
in blood loss is likely to be due to the change from
FFP as the primary source of fibrinogen to fibrinogen
concentrate, in addition to the benefits seen with the
implementation of algorithm-based care.14 When fib-
rinogen replacement is required there are generally three
options available: FFP, cryoprecipitate and fibrinogen
concentrate, although some blood products may not
be available in all regions.

Fresh frozen plasma continues to be used extensively
in perioperative settings, despite evidence of increased
morbidity associated with its use.15,16 The fibrinogen
concentration of units of FFP varies between 1 and
3 g/L.17 Correction of hypofibrinogenaemia during
active bleeding requires large volumes of FFP, which
may contribute to haemodilution or transfusion-associ-
ated circulatory overload (TACO) and transfusion-
related acute lung injury (TRALI). A dose of 12.2 mL/
kg (approximately 2 units) has been shown to increase
plasma fibrinogen concentration by only 0.4 g/L,
whereas even in larger doses (33.5 mL/kg, approximately
5 units), the plasma fibrinogen increased by only 1 g/L.18

Computer modelling has highlighted that, in bleeding sit-
uations, there is an exponential increase in the amount of
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fibrinogen required as the target fibrinogen concentra-
tion approaches the concentration of the fibrinogen
source.19 The clinical implication is that concentrated
forms of fibrinogen are required to reach even modest
target levels in acquired bleeding. Due to safety concerns
and the low concentration of fibrinogen in FFP, several
authors recommend that FFP not be used for fibrinogen
supplementation.20,21

Cryoprecipitate is prepared by thawing FFP to
between 1 and 6�C, centrifugation and resuspension of
the precipitated proteins. Although presented in a com-
paratively small volume, cryoprecipitate contains fib-
rinogen in a much higher concentration then FFP,
although the concentration may vary widely (3–30 g/
L).22 Readers with access to cryoprecipitate are encour-
aged to learn the expected concentration that their
transfusion service provides. Generally, each unit con-
tains approximately 200–250 mg of fibrinogen, and a
standard recommended dose in adults is 8–10 units,20

but because the units may have been sourced from mul-
tiple donors, cryoprecipitate carries a greater risk of
viral transmission per dose than FFP.23 Safety concerns
about viral activity mean that it is not available in all
countries, and some authors have suggested that it
would not now gain regulatory approval.24 However,
in many centres it remains the primary source of fibrino-
gen, and is an appropriate therapeutic option if access to
specific factor concentrate is not available.

As an alternative to cryoprecipitate, fibrinogen con-
centrate has been used in the management of acquired
bleeding states, although only recently have clinical tri-
als been conducted in obstetric haemorrhage. It is pro-
duced from pooled human plasma and undergoes
processing to reduce the risk of viral transmission and
remove the need for blood-group matching.25 At least
four fibrinogen concentrates are available commercially,
although Haemocomplettan/RiaSTAP (CSL Behring)
appears the most widely used.20 Fibrinogen concentrate
is recommended in some international guidelines for the
management of acquired bleeding,26 but licensed indica-
tions vary considerably from country to country and do
not always match local guidelines.24 The other advan-
tages of fibrinogen concentrate are that it contains a
standardised concentration of fibrinogen and is stored
as a powder at room temperature. This powder can be
rapidly reconstituted and administered in a low infusion
volume, thus avoiding delays associated with cross-
matching or thawing.27

Studies comparing the efficacy of cryoprecipitate and
fibrinogen concentrate are limited, particularly in
obstetrics.28 This is almost certainly due to both prod-
ucts not being available in many centres. In one retro-
spective review of major obstetric haemorrhage in a
single institution over a two and a half year period, only
34 women received either product and their efficacy
appeared similar.29 The mean dose of cryoprecipitate
was 2.2 pooled units (equivalent to approximately
3.2 g of fibrinogen) and the mean dose of fibrinogen
concentrate was 4 g, resulting in an increase in the
plasma fibrinogen concentration of 2.01 (SD 0.19) g/L
and 2.11 (SD 0.26) g/L respectively. Of the other com-
parative studies performed to date, fibrinogen concen-
trate and cryoprecipitate appear equally efficacious in
increasing the plasma fibrinogen concentration when
dosed appropriately.28 However, clot activation (mea-
sured using the clotting time with ROTEM analysis) is
faster with cryoprecipitate than with fibrinogen concen-
trate, an effect most likely explained by the additional
coagulation factors (Factors VIII, XIII and von Wille-
brand factor) present in cryoprecipitate.30

What is the future for coagulation management in
PPH? The importance of fibrinogen as a biomarker of
severity is now accepted. Although there is considerable
interest in the utility of visco-elastic testing to enable
rapid assessment of fibrinogen concentrations, what
remains unclear is what fibrinogen concentration should
trigger supplementation when using visco-elastic testing
and what is an appropriate post-treatment target con-
centration. Whether the pre-emptive supplementation
of fibrinogen early in PPH may improve outcomes has
been the focus of recent attention. Wikkelso et al.31 ran-
domised 249 women with severe PPH to receive either
2 g of fibrinogen concentrate or placebo. Despite the
mean blood loss at study entry being 1459 mL, the mea-
sured fibrinogen concentration at that time was 4.5 g/L
(SD 1.2), and only 2.2% of women had a concentration
below 2 g/L. Despite significant haemorrhage, the high
starting fibrinogen concentration in most of their partic-
ipants probably explains the lack of benefit seen in that
trial. More recently, Collins et al.32 randomised 55
women with an ongoing major PPH to receive early fib-
rinogen concentrate if their ROTEM Fibtem A5 value
was �15 mm. They found no benefit from the early
administration of fibrinogen concentrate in relation to
overall blood loss or allogeneic units transfused. How-
ever, subgroup analysis suggested a potential benefit in
women with a Fibtem A5 of �12 mm. These studies
have two important implications. Firstly, despite signif-
icant blood loss many obstetric patients will not have
haemostatic impairment and may not require correction
with blood products. Secondly, the decision to transfuse
blood products should be made in response to measured
abnormalities of coagulation; and only based on clinical
grounds if there is a high suspicion or likelihood of
coagulopathy in an actively bleeding patient.

Finally, the study by Seto et al.13 highlights the bene-
fits of implementing protocol- or algorithm-based care in
complex situations such as PPH. Consensus algorithms
for PPH management have been published,33 as have
other PPH care bundles.34 Widespread implementation
of protocols to manage obstetric haemorrhage has been
shown to reduce blood product usage and improve
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patient safety.14 Use of specific transfusion management
algorithms with ROTEM guidance in PPH is associated
with fewer blood product transfusions, fewer complica-
tions associated with those transfusions, and lower
cost.35,36

Nevertheless, the question remains: what is the opti-
mal source of fibrinogen in PPH? It is now clear that
FFP is an inappropriate source of fibrinogen in acquired
bleeding, with cryoprecipitate and fibrinogen concen-
trate both having clear advantages. Currently many cen-
tres only have access to either cryoprecipitate or
fibrinogen concentrate. Whether one product is clearly
superior to the other is unproven in randomised trials
to date. We would recommend that, given the crucial
role of fibrinogen in obstetric haemorrhage, centres that
manage obstetric patients should ensure that they have
ready access to either cryoprecipitate or fibrinogen
concentrate. For centres without a permanent on-site
transfusion service or with limited availability of cryo-
precipitate, carrying a supply of fibrinogen concentrate
is desirable. The dose of either agent required to correct
critical hypofibrinogenaemia is often high and fre-
quently underestimated, so to ensure patient safety,
centres must provide rapid access to adequate product.
Conflict of interest statement

Nolan McDonnell sits on the National Advisory Board
for RiaSTAP (CSL Behring) in Australia and has
received speaker support from Tem International.
Roger Browning has no conflicts of interest to declare.

N.J. McDonnell
Department of Anaesthesia and Pain Medicine, King

Edward Memorial Hospital, Perth

Western Australia, Australia

Department of Anaesthesia, St John of God Hospital

Subiaco, Perth, Western Australia, Australia

School of Women’s and Infants Health and School of

Medicine and Pharmacology, University of Western
Australia, Perth, Western Australia, Australia

E-mail address: Nolan.mcdonnell@health.wa.gov.au

R. Browning
Department of Anaesthesia and Pain Medicine, King

Edward Memorial Hospital, Perth
Western Australia, Australia

References

1. Lennox C, Marr L. Scottish confidential audit of severe maternal
morbidity. Scotland: Healthcare Improvement Scotland; 2013.

2. Bateman BT, Berman MF, Riley LE, Leffert LR. The epidemiology
of postpartum hemorrhage in a large, nationwide sample of
deliveries. Anesth Analg 2010;110:1368–73.
3. Lutomski JE, Byrne BM, Devane D, Greene RA. Increasing trends
in atonic postpartum haemorrhage in Ireland: an 11-year popula-
tion-based cohort study. BJOG 2012;119:306–14.

4. Knight M, Callaghan WM, Berg C, et al. Trends in postpartum
hemorrhage in high resource countries: a review and recommenda-
tions from the International Postpartum Hemorrhage Collabora-
tive Group. BMC Pregnancy Childbirth 2009;9:55.

5. Huissoud C, Carrabin N, Benchaib M, et al. Coagulation assess-
ment by rotation thrombelastometry in normal pregnancy. Thromb

Haemost 2009;101:755–61.
6. Lang T, Johanning K, Metzler H, et al. The effects of fibrinogen

levels on thromboelastometric variables in the presence of throm-
bocytopenia. Anesth Analg 2009;108:751–8.

7. Bolliger D, Szlam F, Molinaro RJ, Rahe-Meyer N, Levy JH,
Tanaka KA. Finding the optimal concentration range for fibrino-
gen replacement after severe haemodilution: an in vitro model. Br J
Anaesth 2009;102:793–9.

8. de Lloyd L, Bovington R, Kaye A, et al. Standard haemostatic tests
following major obstetric haemorrhage. Int J Obstet Anesth

2011;20:135–41.
9. Collins NF, Bloor M, McDonnell NJ. Hyperfibrinolysis diagnosed

by rotational thromboelastometry in a case of suspected amniotic
fluid embolism. Int J Obstet Anesth 2013;22:71–6.

10. Charbit B, Mandelbrot L, Samain E, et al. The decrease of
fibrinogen is an early predictor of the severity of postpartum
hemorrhage. J Thromb Haemost 2007;5:266–73.

11. Cortet M, Deneux-Tharaux C, Dupont C, et al. Association
between fibrinogen level and severity of postpartum haemorrhage:
secondary analysis of a prospective trial. Brit J Anaesth

2012;108:984–9.
12. Collins PW, Lilley G, Bruynseels D, et al. Fibrin-based clot

formation as an early and rapid biomarker for progression of post-
partum hemorrhage: a prospective study. Blood 2014;124:1727–36.

13. Seto S, Itakura A, Okagaki R, Suzuki M, Ishihara O. An
algorithm for the management of coagulopathy from postpartum
hemorrhage, using fibrinogen concentrate as first-line therapy. Int
J Obstet Anaesth 2017;32:11–6.

14. Shields LE, Wiesner S, Fulton J, Pelletreau B. Comprehensive
maternal hemorrhage protocols reduce the use of blood products
and improve patient safety. Am J Obstet Gynecol 2015;212:272–80.

15. Inaba K, Branco BC, Rhee P, et al. Impact of plasma transfusion
in trauma patients who do not require massive transfusion. J Am

Coll Surg 2010;210:957–65.
16. Nascimento B, Callum J, Tien H, et al. Effect of a fixed-ratio

(1:1:1) transfusion protocol versus laboratory-results-guided trans-
fusion in patients with severe trauma: a randomized feasibility
trial. CMAJ 2013;185:E583–9.

17. Levy JH, Welsby I, Goodnough LT. Fibrinogen as a therapeutic
target for bleeding: a review of critical levels and replacement
therapy. Transfusion 2014;54:1389–405.

18. Chowdary P, Saayman AG, Paulus U, Findlay GP, Collins PW.
Efficacy of standard dose and 30 ml/kg fresh frozen plasma in
correcting laboratory parameters of haemostasis in critically ill
patients. Br J Haematol 2004;125:69–73.

19. Collins PW, Solomon C, Sutor K, et al. Theoretical modelling of
fibrinogen supplementation with therapeutic plasma, cryoprecip-
itate, or fibrinogen concentrate. Br J Anaesth 2014;113:585–95.

20. Levy JH, Goodnough LT. How I use fibrinogen replacement
therapy in acquired bleeding. Blood 2015;125:1387–93.

21. Franchini M, Lippi G. Fibrinogen replacement therapy: a critical
review of the literature. Blood Transfusion 2012;10:23–7.

22. Nascimento B, Goodnough LT, Levy JH. Cryoprecipitate ther-
apy. Br J Anaesth 2014;113:922–34.

23. Callum JL, Karkouti K, Lin Y. Cryoprecipitate: the current state
of knowledge. Transfus Med Rev 2009;23:177–88.

24. Ranucci M, Solomon C. Supplementation of fibrinogen in
acquired bleeding disorders: experience, evidence, guidelines, and
licences. Br J Anaesth 2012;109:135–7.

mailto:
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0005
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0005
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0010
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0010
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0010
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0015
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0015
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0015
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0020
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0020
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0020
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0020
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0025
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0025
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0025
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0030
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0030
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0030
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0035
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0035
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0035
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0035
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0040
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0040
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0040
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0045
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0045
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0045
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0050
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0050
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0050
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0055
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0055
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0055
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0055
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0060
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0060
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0060
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0065
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0065
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0065
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0065
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0070
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0070
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0070
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0075
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0075
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0075
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0080
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0080
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0080
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0080
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0085
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0085
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0085
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0090
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0090
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0090
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0090
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0090
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0095
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0095
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0095
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0100
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0100
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0105
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0105
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0110
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0110
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0115
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0115
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0120
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0120
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0120


Editorial 7
25. Pereira A. Cryoprecipitate versus commercial fibrinogen concen-
trate in patients who occasionally require a therapeutic supply of
fibrinogen: risk comparison in the case of an emerging transfusion-
transmitted infection. Haematologica 2007;92:846–9.

26. Rossaint R, Bouillon B, Cerny V, et al. The European guideline on
management of major bleeding and coagulopathy following
trauma: fourth edition. Crit Care 2016;20:100.

27. Fenger-Eriksen C, Ingerslev J, Sorensen B. Fibrinogen concen-
trate–a potential universal hemostatic agent. Expert Opin Biol

Ther 2009;9:1325–33.
28. Jensen NH, Stensballe J, Afshari A. Comparing efficacy and safety

of fibrinogen concentrate to cryoprecipitate in bleeding patients: a
systematic review. Acta Anaesthesiol Scand 2016;60:1033–42.

29. Ahmed S, Harrity C, Johnson S, et al. The efficacy of fibrinogen
concentrate compared with cryoprecipitate in major obstetric
haemorrhage–an observational study. Transfus Med

2012;22:344–9.
30. Galas FR, de Almeida JP, Fukushima JT, et al. Hemostatic effects

of fibrinogen concentrate compared with cryoprecipitate in chil-
dren after cardiac surgery: a randomized pilot trial. J Thorac

Cardiovasc Surg 2014;148:1647–55.
31. Wikkelso AJ, Edwards HM, Afshari A, et al. Pre-emptive
treatment with fibrinogen concentrate for postpartum haemor-
rhage: randomized controlled trial. Br J Anaesth 2015;114:623–33.

32. Collins PW, Cannings-John R, Bruynseels D, et al. Viscoelasto-
metric-guided early fibrinogen concentrate replacement during
postpartum haemorrhage: OBS2, a double-blind randomized
controlled trial. Br J Anaesth. https://doi.org/10.1093/bja/
aex181, in press.

33. Girard T, Mortl M, Schlembach D. New approaches to obstetric
hemorrhage: the postpartum hemorrhage consensus algorithm.
Curr Opin Anaesthesiol 2014;27:267–74.

34. Main EK, Goffman D, Scavone BM, et al. National Partnership
for Maternal Safety: consensus bundle on obstetric hemorrhage.
Anesth Analg 2015;121:142–8.

35. Mallaiah S, Barclay P, Harrod I, Chevannes C, Bhalla A.
Introduction of an algorithm for ROTEM-guided fibrinogen
concentrate administration in major obstetric haemorrhage.
Anaesthesia 2015;70:166–75.

36. Mallaiah S, Chevannes C, McNamara H, Barclay P. A reply.
Anaesthesia 2015;70:760–1.

http://refhub.elsevier.com/S0959-289X(17)30308-4/h0125
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0125
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0125
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0125
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0130
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0130
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0130
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0135
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0135
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0135
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0140
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0140
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0140
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0145
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0145
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0145
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0145
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0150
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0150
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0150
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0150
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0155
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0155
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0155
https://doi.org/10.1093/bja/aex181,inpress
https://doi.org/10.1093/bja/aex181,inpress
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0165
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0165
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0165
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0170
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0170
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0170
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0175
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0175
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0175
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0175
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0180
http://refhub.elsevier.com/S0959-289X(17)30308-4/h0180

	How to replace fibrinogen in postpartum haemorrhage situations? (Hint: Don't use FFP!)
	Conflict of interest statement
	References


