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Introduction

Obstetric haemorrhage is one of the leading causes of maternal 
mortality worldwide.1,2 In South Africa, according to the 
National Committee for Confidential Enquiry into Maternal 
Deaths (NCCEMD), obstetric haemorrhage was the second most 
common cause of maternal deaths in the triennium 2008 – 2010. 
The report showed that obstetric haemorrhage contributed 
14.1% of all maternal deaths in that period and it continues to be 
the most common cause of avoidable maternal mortality.3

Definitions

Bleeding in pregnancy can occur prior to (antepartum), during 
(intrapartum) or after delivery (postpartum).4

Antepartum haemorrhage occurs after 24 weeks gestation. 
Postpartum haemorrhage (PPH) can further be classified as 
primary or secondary, occurring within 24 hours of delivery and 
between 24 hours to six weeks post delivery respectively.1,4

Aetiology of obstetric haemorrhage

Haemorrhage early in pregnancy can be  a result of abortions 
or ruptured ectopic pregnancy. 4 Antepartum haemorrhage may 
occur as a result of placental or uterine abnormalities. Abruptio 
placentae and placenta praevia are the most common placental 
abnormalities causing significant haemorrhage.1,4

The aetiology of postpartum haemorrhage can be classified 
into the following major categories: tone (uterine atony), 
placental abnormalities (retained placenta), trauma (genital tract 
lacerations), or coagulation abnormalities (coagulopathy).1,4-6

In South Africa the major causes of obstetric haemorrhage are 
abruptio placentae, uterine rupture, retained placenta, uterine 
atony, and bleeding during and after caesarian section.3,7

Assessment of blood loss

Definitions of haemorrhage vary but it is commonly defined in 
terms of the volume of blood lost.8 The World Health Organization 
(WHO) defines a blood loss of > 500 ml in the first 24 hours after 
vaginal delivery as primary PPH,1,5,8-10 or 1000 ml after caesarian 
section.5,8,11

Severe obstetric haemorrhage involves a blood loss of > 1500 ml, 
with a decrease in haemoglobin > 4 g/dl or requiring > 4 units 

blood transfusion.4,5,8,11 Major haemorrhage has been described 
in certain publications as blood loss > 2500 ml, and massive 
haemorrhage as the loss of one blood volume or transfusion of 
at least 10 U of packed RBCs in 24 hours.5,11,12  

The amount of blood loss is determined by visual estimation 
using stained maternity pads, surgical swabs, floor spills or 
suction bottles. Accurate estimation of blood loss can warn of 
impending haemorrhagic shock. There are various guidelines 
published to facilitate visual estimation of blood loss.13

In addition to volume assessment of blood loss, the rate of blood 
loss should also be assessed.5,11 The loss of 50% of blood volume 
within 3 hours or at a rate of 150 ml/min constitutes massive 
blood loss.11,14 

The patient’s clinical status should also be taken into account, 
as the different stages of shock can be determined. Estimated 
percentage of blood loss and clinical parameters such as, heart 
rate, arterial pressure, respiration, mental status, urine output and 
capillary refill can be used to classify haemorrhagic shock into 
four different stages. The classification aids in the management 
of haemorrhage.1

Management principles of obstetric haemorrhage

It is recommended that all facilities providing care to obstetric 
patients be prepared to manage obstetric haemorrhage.15,16 
An obstetric haemorrhage protocol outlining each stage of 
haemorrhage and specific management guideline should be 
established.17

The main therapeutic strategy in the treatment of acute 
haemorrhage is the prevention or correction of hypovolaemic 
shock. Crystalloids/colloids are initially infused to restore 
circulating blood volume and to maintain adequate blood flow 
and blood pressure.18 Transfusion of PRBC then follows to correct 
tissue hypoxia. This initial fluid therapy may lead to dilution of 
clotting factors increasing the risk of coagulopathy. FFPs are 
then added in cases of massive haemorrhage, when PT or aPTT 
is prolonged > 1.5 times. If fibrinogen plasma level is lower than 
1g/L, cryoprecipitate use is recommended. Platelet transfusion 
is also recommended in massive haemorrhage. Regular 
monitoring of haemoglobin (Hb) and platelet (Plt) count, as well 
as blood coagulation tests are recommended to aid product 
administration.14
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The California Maternal Quality Care Collaborative (CMQCC) has 
published clear obstetric haemorrhage care guidelines in the 
form of a table or flow chart. The patients are classified into four 
groups: stage 0 – 3. Stage 0 being every woman in labour, stage 
1: blood loss > 500 ml vaginal or > 1000 ml caesarian, stage 2: 
continued bleeding with blood loss < 1500 ml and stage 3 total 
blood loss > 1500 ml. Each step has a management guideline 
ranging from active management of 3rd stage of labour for stage 
0 patients to activation of massive haemorrhage protocol in 
stage 3.17

The protocol includes medical and obstetric interventions, as 
well as transfusion management. If the haemorrhage is classified 
as stage 1, obstetric haemorrhage protocol is activated, two 
units PRBC are typed and crossmatched, then the patient is 
assessed for continued heavy bleeding. Increased postpartum 
surveillance is recommended if there is no continued heavy 
bleeding. Patients who continue to bleed are managed as stage 
2/3. Stage 2 patients are transfused 2 units PRBC per clinical 
signs. The transfusion management of stage 3 patients involves 
activation of massive haemorrhage protocol, where PRBCs, FFP 
and platelets are transfused at a ratio of 6:4:1 or 4:4:1.17

A massive transfusion protocol is also essential in institutions 
dealing with obstetric haemorrhage on a regular basis.5,19-21 
Massive transfusion is defined as transfusion exceeding the 
patient’s blood volume, or transfusion of more than 10 units 
of blood within 24 hours.22 The criteria for identifying patients 
experiencing severe haemorrhage need to be outlined. For 
example the King Edward Memorial Hospital (KEMH) in Western 
Australia recommend activation of the Massive Transfusion 
Protocol (MTP) in the patient who continues bleeding with the 
estimated blood loss of > 2500 ml, four units of packed red 
blood cells already received with more anticipated and clinical 
or laboratory evidence of coagulopathy.23

According to the KEMP MTP, the senior anaesthetist in charge 
of the case notifies blood bank once the patient fulfills the 
abovementioned criteria. Blood component therapy includes 
4 PRBC units, 4 FFP units and cryoprecipitate 8 – 10 units. The 
initial blood component therapy is followed by transfusion of  
4 PRBC, 4 FFP and 1 platelet unit. Laboratory monitoring every  
60 minutes forms part of the MTP and blood product 
administration is guided by results. The laboratory tests include 
haemoglobin (Hb), platelet count, INR or aPTT and fibrinogen.23

The Department of Obstetrics at the University of Cincinnati 
implements MTP when the estimated blood loss > 2000 ml with 
ongoing blood loss of > 150 ml/min and presence of clinical 
signs suggesting shock. According to their protocol blood 
products are prepared in coolers containing 6 PRBC, 4 FFPs and 
5 pooled platelets. In addition to the above-mentioned products 
the 2nd and 3rd cooler will contain 10 pooled cryoprecipitate. The 
coolers are then issued in three consecutive cycles. Transfusion 
will proceed in the following order:

• 2 units PRBC

• 2 units FFP

• 5 units pooled platelets

• 2 – 3 units PRBC

• 2 units FFP

• Repeat 1– 5

• 10 pooled cryoprecipitate

• Repeat 6 and 7 as frequently as necessary.24

Blood product replacement in obstetric haemorrhage

Life threatening haemorrhage occurs in approximately 1 – 2% of 
deliveries. Delaying recognition and treatment of haemorrhage 
frequently result in inadequate blood product replacement and 
development of disseminated intravascular coagulation (DIC), 
contributing significantly to maternal morbidity and mortality.25

Transfusion of packed red blood cells (PRBC)

The transfusion of PRBC is indicated to correct the inadequate 
oxygen-carrying capacity of the blood.11 The decision to transfuse 
an acutely bleeding patient depends on the haemoglobin (HB) 
concentration, the amount and rate of blood loss, and signs of 
reduced oxygenation.18,26 Transfusion is probably necessary 
in class III haemorrhage where the blood volume loss is 30 –  
40 % and the patient has lost 1500 – 2000 ml. If the patient has 
lost > 40 % of blood volume or > 2000 ml of blood transfusion 
becomes a life saving therapy.14,18

Transfusion therapy is almost always indicated at Hb values 
below 6 g/dl and very rarely necessary in patients whose Hb 
concentration is higher than 10 g/dl. Patients with Hb values 
between 6 and 10 g/dl require an evaluation of clinical status 
before the decision to transfuse is made.14,18,26

Transfusion of fresh frozen plasma (FFP)

Fresh frozen plasma is the component of whole blood that 
remains after cellular elements and platelets are removed. It 
contains all of the coagulation factors and it is used to replenish 
multiple coagulation factors.20 Major obstetric haemorrhage is 
always associated with a reduction in coagulation factor levels 
and frequently thrombocytopaenia.11 

FFPs are commonly indicated in the obstetric setting for the 
treatment of microvascular bleeding due to coagulopathy and 
factor deficiency following massive transfusion.15 FFPs are usually 
transfused at an initial dose of 15 ml/kg.18,20 The transfusion of 
FFPs is guided in some centers by the PT/aPTT ratio, infusing 
FFPs if it is >1.5x normal.2,8,14,18

Transfusion of platelets

Transfusion of platelets is indicated for the treatment of 
thrombocytopaenia or primary and secondary platelet 
function disorders. A platelet count should be obtained before 
transfusion of platelets in a bleeding patient, if possible.26 Platelet 
transfusion is recommended in patients with platelet count  
< 50 x 109/L in the presence of excessive bleeding.14, 18, 26 During 
massive transfusions a threshold of 75 x 109/L is recommended, 
to prevent platelet count falling below 50 x 109/L.18

Use of cryoprecipitate

Cryoprecipitate is the cold insoluble fraction of FFP and contains 
10 times the fibrinogen concentration than FFP.5 A decrease in 
fibrinogen is an early predictor for severe PPH. Cryoprecipitate 
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is administered to maintain fibrinogen levels > 1.5 g/L.5,8 
Cryoprecipitate transfused at 1 – 2 units/10 kg increase plasma 
fibrinogen concentration by approximately 0.5 g/L.14

Current transfusion recommendations

Resuscitation in haemorrhage has classically been centered on 
administration of crystalloids and packed red blood cells (PRBC). 
Other blood products like fresh frozen plasma, cryoprecipitate 
and platelets are used in the presence of abnormal laboratory 
values. The crystalloid/PRBC – based resuscitation guideline fail 
to prevent early coagulopathy in massive bleeding cases.27-29

Massive crystalloid administration may worsen bleeding before 
surgical haemostasis is achieved due to dislodgement of clots 
at sites of endothelial injury and increases in intravascular 
hydrostatic pressures. Early coagulopathy has also been shown 
to occur before haemodilution and clotting factor consumption 
takes place. Activation of certain anticoagulant mechanisms and 
fibrinolysis has been shown to result in early coagulopathy.28, 30

The concept of early coagulopathy studied in trauma patients 
has resulted in the traditional resuscitation guidelines being 
challenged. Limited evidence suggests that early aggressive 
blood product replacement can improve outcomes in the setting 
of massive haemorrhage. The new recommendations discourage 
excessive administration of crystalloids. Blood product 
administration is the cornerstone of resuscitation in the current 
resuscitation concept, termed haemostatic resuscitation.27, 31

Haemostatic resuscitation therapy limits early aggressive 
crystalloid use and considers permissive hypotension. Early 
administration of FFP and platelets (with concomitant use of 
PRBC) is promoted. Blood products are administered at a ratio 
of 1:1:1 for PRBC, FFP and without waiting for coagulation 
laboratory results. Early use of recombinant factor VIIa (rFVIIa) 
is recommended.27,28 The use of permissive hypotension with 
systolic blood pressures between 80 – 100 mmHg, before 
surgical control of haemorrhage may be optimal to limit ongoing 
blood loss. This is recommended in patients with postpartum 
haemorrhage, however during the antenatal period uterine 
perfusion pressure may be compromised.27,30

Many centers in the United States have adopted massive 
transfusion protocols utilising high FFP: PRBC ratios, despite 
the lack of randomised trials. The rationale behind the move is 
that such ratio prevents early development of coagulopathy.27,28 
There is no evidence that the 1: 1: 1 FFP: PRBC: platelets ratio 
should be applied in obstetrics.5 

The formulaic approach to management of obstetric 
haemorrhage is however discouraged in other publications 
because it does not take into account that in the majority of PPH, 
the parturient’s fibrinogen level will be higher than that in the 
administered FFP, and  unmonitored usage will lead to dilution 
and possibly contribute to pulmonary complications. Point of 
care testing is encouraged because it allows real time monitoring 
and a tailored approach to coagulopathy management. 
Cryoprecipitate use has been shown to successfully increase 
fibrinogen levels during PPH and the dose should depend on 
measured and target fibrinogen levels.8 

The platelet count should be kept > 50 x 109/L during ongoing 
PPH, according to guideline recommendations and should be 
infused when the count falls < 75 x 109/L. The 1: 1: 1 FFP: PRBC: 
platelets transfusion strategy would result in multiple platelet 
transfusion and cannot be justified by certain authors.8

Another current approach in managing major obstetric 
haemorrhage is the Major Obstetric Haemorrhage protocol 
used at the University Hospital of Wales. On activation of major 
obstetric protocol after 1000 ml of blood loss, blood samples are 
taken for a FIBTEM assay, a point of care Hb measurement, FBC 
and coagulation screen. The protocol does not involve empirical 
early use of FFP because the FIBTEM is available in 10 minutes. 
If the FIBTEM >/= 16 mm (equivalent to a fibrinogen level of  
3 g/L) it is assumed all other coagulation factors will be normal 
and no FFP or cryoprecipitate is administered. FFP is administered 
if FIBTEM is < 12 mm and bleeding is ongoing. Platelets are 
administered if the count is < 75 x 109/L and not administered 
empirically. Cryoprecipitate or fibrinogen concentrate is used to 
manage severe monitored coagulopathy if FFP has failed.8

Conclusion

It is essential for every institution managing obstetric 
haemorrhage to have a massive transfusion protocol (MTP) (5). 
Excessive administration of crystalloids should be avoided.5,27 
The protocol may be based on either empiric use of coagulation 
factor products or point-of-care blood product administration 
based on facilities available at the institution.

References

1. Walfish M, Neuman A, Wlody D. Maternal haemorrhage. British Journal of 
Anaesthesia. 2009;103(suppl 1):i47 - 156.

2. RCOG. Prevention and Management of Postpartum Haemorrhage 2009 
[Accessed 18 March 2015]. Available from: https://http://www.rcog.org.uk/
en/guidelines-research-services/guidelines/gtg52/.

3. Saving Mothers 2008-2010: Fifth Report on the Confidential Enquiries into 
Maternal Deaths in South Africa. Pretoria: Department of Health (South 
Africa); 2012.

4. Banks A, Norris A. Massive haemorrhage in pregnancy. Continuing 
Education in Anaesthesia, Critical Care & Pain,. 2005;5(195 - 198).

5. Dyer RA, Vorster AD, Arcache MJ, Vasco M. New trends in the management 
of postpartum haemorrhage. South African Journal of Anaesthesia and 
Analgesia,. 2014;20(1):44 - 7.

6. Devine PC. Obstetric hemorrhage. Seminars in Perinatology,. 2009;33(2):76 
- 80.

7. Pattinson R, Fawcus S, Moodley J. Tenth interim report on Confidential 
Enquiries into Maternal Deaths in South Africa. Pretoria: Department of 
Health (South Africa); 2011 and 2012.

8. Collis RE, Collins PW. Haemostatic management of obstetric haemorrhage. 
Anaesthesia. 2015 Jan;70 Suppl 1:78-86, e27-8. PubMed PMID: 25440400.

9. Royal College of Obstetricians and Gynaecologists. Prevention and 
Management of Postpartum Haemorrhage London: RCOG Green-top 
Guideline no. 52; 2011.

10. World Health Organization. The Prevention and Management of 
Postpartum Haemorrhage. The Report of a Technical Working Group. 
Geneva: WHO 1990.

11. Ahonen J, Stefanovic V, Lassila R. Management of post-partum 
haemorrhage. Acta anaesthesiologica Scandinavica. 2010 Nov;54(10):1164-
78. PubMed PMID: 21069897.

12. Saule I, Hawkins N. Transfusion practice in major obstetric haemorrhage: 
lessons from trauma. International journal of obstetric anesthesia. 2012 
Jan;21(1):79-83. PubMed PMID: 22119633.

13. Bose P, Regan F, Paterson-Brown S. Improving the accuracy of estimated 
blood loss at obstetric haemorrhage using clinical reconstructions. 
BJOG : an international journal of obstetrics and gynaecology. 2006 
Aug;113(8):919-24. PubMed PMID: 16907938.



The Bleeding Parturient – Current Transfusion Recommendations S19

The page number in the footer is not for bibliographic referencingwww.tandfonline.com/ojfp S19

14. Adukauskiene D, Veikutiene A, Adukauskaite A, Veikutis V, Rimaitis K. The 
usage of blood components in obstetrics. Medicina. 2010;46(8):561-7. 
PubMed PMID: 20966634.

15. Fuller AJ, Bucklin B. Blood component therapy in obstetrics. Obstetrics and 
gynecology clinics of North America. 2007 Sep;34(3):443-58, xi. PubMed 
PMID: 17921009.

16. American Society of Anesthesiologists Task Force on Obstetric A. Practice 
guidelines for obstetric anesthesia: an updated report by the American 
Society of Anesthesiologists Task Force on Obstetric Anesthesia. 
Anesthesiology. 2007 Apr;106(4):843-63. PubMed PMID: 17413923.

17. California Maternal Quality Care Collaborative. Obstetric Hemorrhage: 
New Strategies, New Protocol: American Congress of Obstetricians and 
Gynecologists (ACOG); 2012 [Accessed 26/03/2015]. Available from: 
http://www.acog.org/-/media/Departments/Public-Health-and-Social-
Issues/20120506-07.pdf.

18. Liumbruno GM, Bennardello F, Lattanzio A, Piccoli P, Rossetti G, Italian 
Society of Transfusion M, et al. Recommendations for the transfusion 
management of patients in the peri-operative period. II. The intra-operative 
period. Blood transfusion = Trasfusione del sangue. 2011 Apr;9(2):189-217. 
PubMed PMID: 21527082. Pubmed Central PMCID: 3096863.

19. Clark SL, Hankins GD. Preventing maternal death: 10 clinical diamonds. 
Obstetrics and gynecology. 2012 Feb;119(2 Pt 1):360-4. PubMed PMID: 
22270288.

20. Santoso JT, Saunders BA, Grosshart K. Massive blood loss and transfusion 
in obstetrics and gynecology. Obstetrical & gynecological survey. 2005 
Dec;60(12):827-37. PubMed PMID: 16359565.

21. Royal College of Obstetricians and Gynaecologists. Blood Transfusion in 
Obstetrics London: RCOG: Green-top Guideline No. 47; 2008.

22. Kaur P, Basu S, Kaur G, Kaur R. Transfusion protocol in trauma. Journal of 
emergencies, trauma, and shock. 2011 Jan;4(1):103-8. PubMed PMID: 
21633577. Pubmed Central PMCID: 3097557.

23. KEMH Hospital Transfusion Committee. KEMH Massive Transfusion Protocol 
Perth, West Australia: Department of Health (Government of Western 
Australia); 2011 [Accessed 26/03/2015]. Available from: http://pmh.health.
wa.gov.au/services/blood_transfusion/documents/htmp_3.5.pdf.

24. University of Cincinnati ( Department of Obstetrics and Gynacology). 
Massive Transfusion Protocol for Obstetrical Hemorrhage 2009 [Accessed 
26/03/2015]. Available from: http://www.oumedicine.com/docs/default-
source/ad-obgyn-workfiles/cincinnati-mtp.pdf?sfvrsn=0.

25. Shields L, Lee R, Druzin M, McNulty J, Mason H. Blood Product Replacement: 
Obstetric Hemorrhage: California Maternal Quality Care Collaborative 
(CMQCC),; 2009 [Accessed (25/03/2015)]. Available from: https://http://
www.cmqcc.org/resources/856/download.

26. American Society of Anesthesiologists Task Force on Perioperative Blood 
T, Adjuvant T. Practice guidelines for perioperative blood transfusion 
and adjuvant therapies: an updated report by the American Society of 
Anesthesiologists Task Force on Perioperative Blood Transfusion and 
Adjuvant Therapies. Anesthesiology. 2006 Jul;105(1):198-208. PubMed 
PMID: 16810012.

27. Pacheco LD, Saade GR, Costantine MM, Clark SL, Hankins GD. The role 
of massive transfusion protocols in obstetrics. American journal of 
perinatology. 2013 Jan;30(1):1-4. PubMed PMID: 22836824.

28. Pacheco LD, Saade GR, Gei AF, Hankins GD. Cutting-edge advances in 
the medical management of obstetrical hemorrhage. American journal 
of obstetrics and gynecology. 2011 Dec;205(6):526-32. PubMed PMID: 
21816382.

29. Nascimento B, Callum J, Rubenfeld G, Neto JB, Lin Y, Rizoli S. Clinical review: 
Fresh frozen plasma in massive bleedings - more questions than answers. 
Critical care. 2010;14(1):202. PubMed PMID: 20156316. Pubmed Central 
PMCID: 2875489.

30. Ickx BE. Fluid and blood transfusion management in obstetrics. European 
journal of anaesthesiology. 2010 Dec;27(12):1031-5. PubMed PMID: 
20613540.

31. Holcomb JB, Wade CE, Michalek JE, Chisholm GB, Zarzabal LA, Schreiber 
MA, et al. Increased plasma and platelet to red blood cell ratios improves 
outcome in 466 massively transfused civilian trauma patients. Annals of 
surgery. 2008 Sep;248(3):447-58. PubMed PMID: 18791365.


