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MAJOR OBSTETRIC HAEMORRHAGE  
 
 
INTRODUCTION 
 
Approximately 830 women die every day around the world as a result of pregnancy or child 
bearing related  complications, with  obstetric haemorrhage (OH) remaining a major cause 
of maternal mortality and morbidity.[1]  There is an ongoing concern at the slow rate of 
reduction in maternal death from obstetric haemorrhage (OH) in South Africa, despite 
several educational interventions. Obstetric haemorrhage still having been the third most 
common cause of death for the years 2017 to 2019 accounting for 15.7% of the total 
compared to the 17.4% deaths in 2014 to 2016 triennium. This data was obtained from the 
SA Confidential Enquiry database, looking at maternal deaths from OH for the 2017 till 2019 
triennium.[2]  
 
On this database it was found that the major causes of death from haemorrhage were 
postpartum haemorrhage following vaginal delivery by (36.4%), bleeding associated to 
caesarean delivery (34.7%), antepartum haemorrhage (17.2% plus the highest percentage 
being abruptio placentae), and uterine rupture by (11.2%).[2, 3] The assessors viewed that 
the majority of obstetric haemorrhage deaths were possibly or probably avoidable. The red 
flags identified to be contributing included poor problem recognition (common omissions), 
incorrect treatment (commissions) and areas of substandard care (inadequate monitoring 
and /or management).[3]  

 

All these factors have led to the development of certain key practice points including: referral 
to an appropriate level of care for delivery, prevention of post-partum haemorrhage, being 
prepared, early detection of haemorrhage (before coagulopathy), emergency management 
of severe obstetric haemorrhage.[3]  

 
Looking at trends in Maternal Mortality Ratio of Obstetric Haemorrhage causal group 2008-
2019, the majority of obstetric haemorrhage related deaths (85.8%) occurred at public 
hospitals, district hospitals (DH) trending at 30.4%, regional hospitals (RH) at 34.3 % and 
tertiary hospitals at 23.1%.[2] Majority of OH deaths had been assessed as preventable with 
patient related avoidable factors and the reason found to be mainly the delay in seeking care 
(at 34,7%).[2] Administrative factors occurred for 74.8% and included the lack of blood 
(15.7%), inter-institution transport delays occurring at 18.2%, plus delaying  initiating clinical 
care due to an overburdened health care institution at 12.3%.[2] 
 
The 2017 to 2019 triennium also showed 84.7% of the deaths from vaginal delivery due to 
postpartum haemorrhage were also potentially preventable.[2] The greatest proportion of 
problems related to these deaths were found to be administration and health care worker 
related, especially for DH plus RH. Resuscitation was found to be a problem in all levels of 
care.[2] 
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DEFINITIONS 
 
Post-partum haemorrhage (PPH) is defined as blood loss exceeding 500 ml following 
vaginal delivery and exceeding 1000ml post caesarean delivery. It has been found that these 
amounts are exceeded in 1:20 deliveries.[4]  
 
Massive haemorrhage is the loss of more than 2500ml of blood and is associated with 
significant morbidity including obstetric hysterectomy and critical care management.[5] Other 
definitions of Massive Obstetric Haemorrhage include a drop in haemoglobin of greater than 
4g/dl or transfusion of 5 units of PRBC or the need to treat coagulopathy or perform an 
invasive procedure.[5] 
 
In 2004 American college of obstetrics and gynaecology (ACOG) published the revitalize 
initiative reclassifying the definition of PPH as cumulative blood loss of 1000 ml or more, or 
blood loss related to signs and symptoms of hypovolemia within the first 24 hours of giving 
birth.[6]  
 
Despite these definitions; vaginal blood loss exceeding 500ml should trigger some action 
and evaluation of the cause of bleeding.[6] 
 
 
 
Table 1. The  Postpartum Haemorrhage (PPH) definitions summary taken from 4 
guidelines and published by Dahlke et al 2015 [7] 

 

 
Variables American college 

of Obstetrics and 
gynaecology 
(Reaffirmed in 
2013) 

Royal Australian 
and Newsland 
College of 
Obstetrics and 
gynaecology 
(Renewed in 2014) 

Royal College of 
Obstetricians and 
Gynaecologist (in 
2011) 

Society of 
Obstetrics and 
Gynaecologists 
(in 2009) 

Definitions Greater than 
500ml (vaginal) 
 
 
Greater than 
1000ml (C/S) 

Greater than 
500ml during 
puerperium 
 
Severe postpartum 
haemorrhage more 
than 1000ml 

Minor (500ml 
to1000ml) 
 
 
Moderate major 
(1000 to 2000ml) 
 
 
Severe major 
(more than 
2000ml) 

Any amount that 
is threatening 
haemodynamic 
stability  

Incidence 4-6% of all 
pregnancies 

5-15% in Australia 3.7 per 1000 (>5 
units packed red 
blood cells) 

5% of all 
deliveries  
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OBSTETRIC HAEMORRHAGE 

Post-partum Haemorrhage (PPH) 

 
There are four main causes of PPH and namely[1]: 
 

I. Tone (uterine atony), in 80% of cases with the following risk factors; 

 Placenta previa 

 Polyhydramnios 

 Multiple pregnancy 

 Previous PPH 

 Asian ethnicity and African ethnicity 

 Prolonged labour  

 Primipara over 40 years, are the likely causes of PPH  
II. Trauma  

 Following caesarean section 

 Mediolateral episiotomy 

 Operative vaginal delivery 

 Delivery of a neonate greater than 4 kg 
III. Tissue (Retained Placenta) 
IV. Thrombin (Coagulopathy) 

 May be congenital  

 Due to anti-coagulant use  
 
 
 
Antepartum haemorrhage (APH) 

The causes of antepartum haemorrhage are: 
 
I. Placenta previa 
 

Placenta previa is defined as the placenta overlying the endocervical os. In the past 
placentae previa was characterised as complete, partial, and marginal depending on 
how much of the endocervical os was covered.[8] Nomenclature has since been 
modified to eliminate partial and marginal, all placentas covering the os are now termed 
placenta previa and those near to and not covering the os are termed low lying placenta 
(with the distance that it overlies reported).[8] 
 
Clinically presents as painless vaginal bleeding during the third trimester. This bleeding 
is associated with increased risk of transfusion, hysterectomy, maternal intensive care 
unit admission, sepsis, thrombophlebitis, and even maternal death.[8]  
 
Almost all pregnant women undergoing antenatal care in high income countries 
undergo screening for placenta previa with a transabdominal ultrasound.[8] In case of 
suspected placenta previa a transvaginal ultrasound is used to delineate the position 
of the placenta in relation to endocervical os, however the cut off distance from the os 
is used. Transvaginal ultrasound also improves the diagnosis in third trimester 
eliminating the need for follow up ultrasonography.[8] 
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The appropriate and only safe mode of delivery for placentae previa is by caesarean 
delivery. However, should a caesarean delivery be indicated, then it is important for 
the surgeon to operate quickly but carefully, because cutting through the placenta is 
associated with increased maternal bleeding.[8] 

 

 

II. Placenta accrete 
 

Placenta accreta is defined as trophoblastic attachment to the myometrium without the 
intervening decidua. Placenta increta is when the trophoblast invades the myometrium. 
Placenta percreta is when trophoblast invades the entire myometrium through the 
serosa and into the surrounding structures. Prior caesarean section or multiple 
caesarean sections are a major risk factor for placenta percreta.[8]  
 
The clinical implications for placenta accreta reported in some studies include the 
median estimated blood loss ranging from 2000ml to 7,800ml. The median number of 
transfused blood units is five and many women require multiple units of blood and other 
blood products. Maternal morbidity is common, with 25 to 50% of women admitted in 
intensive care unit, and at times there are other associated surgical complications.[8] 

 

 

III. Placental Abruption 
 

Placental abruption refers to abnormal separation of the placental lining from the 
uterus. The bleeding may occur per vagina or be concealed in a retro-placental clot. 
Significant bleeding and a loss of continuum between the maternal and fetal 
circulations can compromise fetal oxygenation. Accounts for one third in the causes of 
antepartum hemorrhage.[9]  

Risk factors for placental abruption include maternal hypertension, multiparity, uterine 
over distension, previous abruption, advanced maternal age, and abdominal trauma. 
Increased uterine tone, abdominal pain, and premature labour often associated. Fetal 
distress can be the presenting feature and is commonly seen.[10]  

Haemorrhagic shock, acute renal failure, coagulopathy, and fetal demise are major 
complications of placental abruption. Abruption is the most common cause of 
disseminated intravascular coagulation in pregnancy.[10] 
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Diagnosis for placenta accreta 
 
Table 2. Ultrasonographic finding in different trimesters suggestive of placenta 
accreta [8] 

 
Magnetic resonance imaging 

 
MRI has been used in diagnosing placenta accreta with good accuracy for predicting this 
condition. It is not clear if MRI improves prediction of placenta accreta compared to 
ultrasonography. Taken together with cost, widespread availability and radiologists with 
expertise; routine use is not recommended.[8]  
 
In a systemic review and meta-analysis for prenatal identification of invasive placentation 
(included 18 articles with 1010 pregnancies at risk for invasive placentation) the MRI signs 
explored were uterine bulging, heterogeneous signal intensity, dark intraplacental bands on 
T2 weighted sequence, focal interruption of the myometrium and tenting of the bladder. And 
all five MRI signs showed good predictive accuracy for diagnosing the disorder of invasive 
placentation.[11] 
 
Management of placenta accreta  

 
Prenatal diagnosis is one of the most important modifiers of clinical outcome. It allows for 
optimal management, including planned caesarean hysterectomy before the onset of labour 
or of bleeding. Also allows for delivery to be planned at a centre suitable for a woman with 
placenta accreta.[8]  

 

A suitable centre for management of placenta accreta should be composed of a 
multidisciplinary team experienced at managing placenta accreta. This team may include 
specialist in maternal- fetal medicine, gynaecologic surgery, vascular surgery, urology, 
blood bank (transfusion medicine), intensive care, neonatology, interventional radiology,  
anaesthesiology, as well as specialised nursing staff and ancillary personnel.[8] Preoperative 
consultation should be done with a checklist to reduce errors.[8, 12]  In cases where placenta 
accreta was not anticipated up to the time of delivery, it is then appropriate to stop and think 
at that moment; make appropriate arrangements and close monitoring, and transfer to an 
appropriate centre for further management. [8, 10]  

First trimester Second trimester Third trimester 
Gestational sac located in the 
lower segment 

Multiple vascular lacunae 
within the placenta 

Loss of the normal 
retroplacental hypoechoic 
zone 

Multiple irregular vascular spaces 
noted within the placenta bed 

 Multiple vascular lacunae 
within the placenta (swiss 
cheese appearance) 

Implantation of gestational sac 
embedded into the uterine 
window at the site of prior 
caesarean delivery 

 Abnormalities of serosa-
bladder interface 

  Retroplacental myometrial 
thickness of less than 1mm 
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MEASUREMENT AND EVALUATION OF BLOOD LOSS IN OBSTETRIC 
HAEMORRHAGE 
 
Generally, it is not easy to estimate the loss of blood volume plus its rapidity when the 
obstetric patient is bleeding. Blood loss may be concealed and very difficult to calculate by 
the observer or treating clinician. Improving the accuracy and reliability of blood loss 
estimation is a crucial step in early detection of PPH, and this would help avoid most deaths 
resulting from PPH by making the proper diagnosis early.[13, 14] 
 
Hancock et al in 2015 conducted a systemic review looking at 36 published studies. These 
studies tested methods to improve skills in blood loss measurement, investigated their effect 
on PPH diagnosis plus treatment, and associated additional factors for evaluation of blood 
loss. The review concluded that there is little evidence to suggest early detection of PPH 
could be achieved to improve maternal outcomes through improving the accuracy of blood 
loss measurement methods. The diagnosis may rely on other factors such as the speed of 
blood flow or the nature of the blood loss.[13] 

 
According to New trends in the management of postpartum haemorrhage by Dyer et al 2014, 
the rule of 30 is useful, which entails a drop in systolic blood pressure by 30%, the heart rate 
rises by 30%, and respiratory rate more than 30 breaths/min, the haemoglobin or 
haematocrit drop by 30% and urine output drop to less than 30ml/hour, the patient is likely 
to have lost 30% of blood volume and is in moderate shock leading towards severe shock.[15]  
 
In these trends, shock index defined as heart rate divided by systolic blood pressure (normal 
up to 0.9) has been shown to be an accurate indicator of compensatory changes in 
cardiovascular system due to blood loss, further research on use of shock index in obstetric 
population is needed.[15]  

 
A study that simulated blood loss at vaginal delivery, estimated there was a 16% 
underestimation at 300ml and increased up to 41% at 2000ml blood loss.[15, 16] Active 
periodic estimation was perceived to improve accuracy.[15] 
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MONITORING HAEMOGLOBIN AND COAGULATION 
 
Haemoglobin can be measured using point of care testing 

 
HemoCue Device relies on azide methaemoglobin reaction. Skelton et al compared the 
Pulse CO- Oximeter and HemoCue with laboratory results, and found HemoCue to have 
narrower and acceptable limits compared to CO-Oximeter.[17] Current evidence suggest that 
HemoCue is the best available point of care device to be used in combination with 
assessment of Hb and acid base balance once arterial monitoring is established in early 
resuscitation.[15] 
 
The rainbow SET 158 Radical 7 Pulse CO- Oximeter: Applies multiple visible light and 
infrared light from the light emitter through the finger and obtains blood constituent data by 
light absorbed. Stanford University Obstetric anaesthesia group publication has shown that 
the limits of agreement using this point of care testing are unacceptable wide compared to 
the laboratory results.[15]  
 
Salmond et al 2021 conducted a study comparing the point of care testing of the DiaSpect 
against HemoCue with the laboratory analyser as the gold standard. This study showed that 
all three methods of measurement can be used interchangeably, however the HemoCue 
showed greater agreement with the laboratory values compared to the DiaSpect, with a 
Haemoglobin Variation of +/- 0.5g/dl being considered significant. [18] 

 
Coagulation monitoring  
 
A survey has shown that standard haemostatic tests did not correlate well with volume of 
obstetric haemorrhage and fibrinogen levels correlated best with amount of blood loss. 
Fibrinogen was also found to be a marker of developing coagulopathy but fibrinogen assay 
tests had a long turnaround time, often noticed to be more than an hour in our practice.[15]  
 
De Lloyd et al in their study conducted over a period of 3 years where there were 18501 
deliveries, and of those were 456 women with bleeding of 1500mls or more. They noticed in 
those women with PPH greater than 1500ml; blood results for PT and aPTT usually 
remained within the normal ranges until about 4000ml-5000ml of blood loss. This indicated 
that there were sufficient coagulation factors up to blood volume loss of greater than 4000ml, 
and FFP transfusion was unlikely to improve blood transfusion.[19]  

 
Fibrinogen dropped significantly by the time blood volume loss reached 2000ml to fibrinogen 
levels less than 4g/l. And by time blood volume loss reaches 4000ml, fibrinogen levels would 
have reached less than 2g/l.[19] 

 
Collins et al compared their study with a UK Obstetric Surveillance (UKOSS) survey of 
women transfused greater than 8 units of blood (blood loss of greater than 6000mls), also 
found that many women had a low fibrinogen levels less 2g/l than abnormal PT and aPTT. 
[14, 19] 

 
These studies together have indicated that the standard coagulation test PT and aPTT show 
that early depletion of coagulation factors is unlikely. And instead, the fibrinogen levels may 
present a possible therapeutic target to use in massive obstetric haemorrhage. [14, 19]  
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Fibrinogen and FIBTEM 

 
Fibrinogen and FIBTEM as a biomarker to predict severity of progression of postpartum 
haemorrhage. 
 
Fibrinogen measured early during PPH, as previously mentioned, is a biomarker predicting 
progression to severe PPH, turnaround time as a limiting factor.[14, 15] Visco-elastomeric POC 
testing gives an advantage of time with results available within 10min.[14]            
                        
The obstetric bleeding study 1, which investigated if FIBTEM performed on ROTEM machine 
could predict progression from early to severe PPH. A consecutive cohort of 346 women 
with greater than 1000ml of blood loss were enrolled in this study. At recruitment baseline 
FIBTEM concurrent with Clauss fibrinogen levels were taken while routine PPH 
management was in progress. Despite moderate correlation between the tests (r = 0.59), 
the two parameters had almost identical values for predicting progression of PPH.[14]  
 
 

 
Figure 1. Obtained from the Obstetric bleeding study- 1 results reported by Collins et al. [14] 

 
 
Prespecified primary outcomes in this study included the proportion of women progressing 
to greater than 2500ml blood loss (shown above in red), RBC transfusion (dark blue), at 
least 4 RBC transfusion (Light blue), and invasive procedure to control the bleed (green).[14] 

 
The Obstetric bleeding study -1 study results showed that fibrinogen and FIBTEM A5 had 
similar Receiver Operating Characteristic (ROC) AUCs for progression to transfusion of red 
blood cells, at least equal to or greater than 4 RBC units, ≥ 8 allogenic units of blood 
(included RBCs, FFP plus Platelets) and blood loss greater than 2500ml.[14] 

 

 On a multivariate analysis FIBTEM, but not fibrinogen was associated with bleeds greater 
than 2500ml. Lower fibrinogen levels and FIBTEM were associated with prolonged bleeding 
time, the need for invasive procedure, longer high dependency unit stay and earlier 
transfusion especially when fibrinogen and FIBTEM were less than 2g/l and 10mm 
respectively.[20] 
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Obstetric Bleeding study -2 was a double-blind Placebo controlled RCT which enrolled 
women with PPH of 1000-1500ml blood loss. The study investigated if infusing fibrinogen 
when FIBTEM A5 was less than 16mm with ongoing haemorrhage reduced blood products 
usage. The study also investigated if it was safe to withhold FFP if FIBTEM was greater than 
or equal to 15mm with the assumption that a normal fibrinogen was a surrogate marker for 
adequate levels of other coagulation factors.  
 
There was no significant difference in any outcome between fibrinogen and placebo group, 
this indicating that fibrinogen of 3g/L or more was sufficient to achieve haemostasis during 
PPH. In OBS 2 study irrespective of blood loss, women with FIBTEM A5 greater than 15mm 
or who had stopped bleeding had FFP withheld, and none of the women developed 
haemostatic impairment.[14, 20] 
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THROMBOCYTOPENIA AND PLATELET TRANSFUSION DURING PPH 
 
Generally accepted guidelines suggest platelet transfusion when platelet count drops below 
75 X 109 /L and be kept above 50 X 109/L during ongoing PPH.[21]  
 
Jones R.M et al in a cohort consisting of 347 women with moderate to severe PPH managed 
according to the guidelines showed that platelet transfusion is rarely required to treat 
moderate to severe PPH, and the incidence of platelet transfusion was 3.4% of cases in 
moderate or severe haemorrhage. Platelets were given to patients who had 
thrombocytopenia before the onset of haemorrhage or consumptive coagulopathy caused 
by placenta abruptio and amniotic fluid embolism. Platelet transfusion was also required with 
massive haemorrhage greater than 5000ml of blood loss in the absence of consumptive 
coagulopathy or prenatal thrombocytopenia.[22]  
 
The UKOSS (UK Obstetric surveillance Study) study done between the year 2012 and 2013 
over a year period reporting on haematological features and transfusion management of 
women experiencing massive transfusion (defined as transfusion of more than 8 red blood 
cells in less than 24 hours).[23] The results reported below by Green L et al. 
 
 

 
  
 
Figure 2. Percentage of women with platelet count <75 × 109/l, by aetiology. [23] 

 
Green L et al (2015) in this UKOSS study showed 77% of women received platelet 
transfusion & the median platelet count was greater than 75 X 109 /L at presentation, and 
during the period of observation the median count had dropped to below 75 X 109 /L for all 
causes of MOH with the exception of trauma. Placentae abruption was associated with the 
largest fall in platelet count, highlighting that progression of haemostatic impairment differs 
depending on the aetiology.[23] 
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MANAGEMENT OF PPH 

Uterotonics 

 
In a Cochrane network meta-analysis (2018) of which included 196 trials across 53 countries 
and looking at uterotonic agents for preventing postpartum haemorrhage.  Three highest 
ranked uterotonic agents for preventing PPH >/= 500ml mentioned are:[24] 

 
1. Ergometrine plus oxytocin combination 
2. Misoprostol plus oxytocin combination 
3. Carbetocin 

 
All the above 3 mentioned may reduce PPH >/= 500ml compared to oxytocin alone, that is 
the uterotonic recommended by the WHO and PPH guidelines as the first line management 
to prevent PPH.[3, 24] All agents were effective at preventing PPH >/= 1000ml except 
ergometrine and injectable prostaglandins. Ergometrine plus oxytocin combination was the 
only combination with high quality evidence found to be more effective in comparison with 
oxytocin as the standard agent for preventing PPH >/= 1000mls. Misoprostol was found to 
be less effective in preventing PPH >/= 1000ml when compared to oxytocin shown by high 
certainty evidence on this network meta-analysis.[24]   
 
Misoprostol plus oxytocin may reduce the risk of blood transfusion compared to oxytocin 
alone, and also the need for additional uterotonics.[24, 25]  The combination regimen is 
associated with side effects when compared to oxytocin alone. Misoprostol plus oxytocin 
increases the likelihood of vomiting (RR 2.11, 95% CI 1.39 to 3.18) and fever with moderate 
certainty. Ergometrine plus oxytocin increases the likelihood of vomiting in moderate 
certainty and may make little or no difference to the risk of hypertension, however the 
certainty of the evidence was low for this effect.[24] 
 
Widmer et al, conducted the CHAMPION (Carbetocin Haemorrhage Prevention) trial of a 
heat-stable formulation of carbetocin versus oxytocin for prevention of postpartum 
haemorrhage after vaginal birth. The study done in 23 hospitals and 10 countries was 
published in 2018, showing carbetocin was not inferior to oxytocin in preventing blood loss 
of at least 500 ml or the use of additional uterotonic agents. Noninferiority was not shown 
for the outcome of blood loss of at least 1000 ml, however the study was underpowered. 
The findings were that intramuscular administration of 100 micrograms of carbetocin was 
not inferior to intramuscular administration of 10 IU of oxytocin for prevention of postpartum 
haemorrhage after vaginal delivery when the outcome was defined as blood loss of 500ml 
or use of additional uterotonics.[26]  
 
In December 2018 WHO made new recommendations on uterotonics for prevention of post 
partum haemorrhage, oxytocin remains the uterotonic of choice for all births. Where oxytocin 
is unavailable the use of alternative uterotonics should be considred, namely carbetocin, or 
if appropriate ergometrine/ethylergometrine or ergometrine and oxytocin fixed dose 
combination or oral misoprostol.[27] Uterotonic options containing ergometrine is a context 
specific recommendation, with the need to exclude hypertensive disorder prior to its use. 
WHO also made a context specific recommendation for using Carbetocin with regards to  
it’s cost, and that this cost must be comparable to other effective uterotonics before it is 
chosen to be administered as the first option.[27] 
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Chen Y et al compared the efficacy of carbetocin with oxytocin on haemorrhage related 
changes in women for caesarean delivery for different indications, included 1568 women 
before onset of labour (n= 1153) or during labour (n= 415). In this study they compared a 
fall in haemoglobin or haematocrit, need for additional uterotonic agents, blood transfusion 
and rate of postpartum haemorrhage between women with carbetocin and oxytocin 
treatment.  
 
There was a differential effect for carbetocin on haemorrhage related changes among 
women with caesarean section for different indications.[28] The effects were more profound 
in women who had caesarean section (CS) before labour onset (elective CS) than women 
who had CS at labour (intrapartum CS). Women with carbetocin treatment during CS 
compared to oxytocin, had lower falls in Hb or Hct for caesarean indications such as previous 
CS, malpresentation, and multiple gestation. The group that received carbetocin during 
caesarean for the above-mentioned indications including CPD but excluding 
malpresentation were also less likely to need additional uterotonics. There were no 
differences between carbetocin treatment and oxytocin treatment when they had intrapartum 
CS, except women with carbetocin treatment were less likely to have additional uterotonics 
and blood transfusion when  dysfunctional labour was indicated.[28] 
 
Tranexamic acid 
 
Evidence from the recent RCT published in 2017 suggests that tranexamic acid reduces 
postpartum haemorrhage significantly. WOMAN trial (World Maternal Antifibrinolytic) a 
placebo- controlled trial conducted on 20060 women with PPH found that tranexamic acid 
reduces death due to bleeding with no adverse effects especially when it is given soon after 
the onset of postpartum haemorrhage with the use of uterotonics. Treatment within 3 hours 
after birth reduced death due to bleeding significantly and the need for laparotomy to control 
bleeding. WHO recommends the use of tranexamic acid in post-partum haemorrhage on 
their guideline, when uterotonics fail to stop the bleeding.[29]  
 
Franchini M and colleagues (2018) in their meta- analysis with overall 1764 women receiving 
intravenous tranexamic acid for prevention of haemorrhage following caesarean delivery. 
Their observations indicated that in women undergoing caesarean section the prophylactic 
use of tranexamic acid significantly reduces the incidence of PPH, including severe PPH, 
total blood loss, and transfusion requirements without increasing the risk of thromboembolic 
complications.[30]  
 
Cell salvage use 

 
The SASA guidelines suggests that cell salvage use should be considered for high or 
medium risk surgery in non-obstetric adult patients where blood loss is estimated to be more 
than 500 ml, and in major obstetric haemorrhage. This guideline suggesting the use of 
leukocyte depletion filters in case of obstetric haemorrhage.[31] The cell salvage use reduces 
the need to transfuse allogenic red blood cells and associated risks of blood transfusion.[14] 

 
There are several perceived barriers and risks to implementing cell salvage in the obstetric 
services, concerns relate to the risk of amniotic fluid embolism, red cell sensitization, cost, 
manpower and training. [32, 33] 
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Sullivan IJ. Et al 2019 conducted a retrospective cohort study including 1170 obstetric 
patient undergoing caesarean section, and this data collected from their database from 2008 
to 2017. The routine use of cell salvage demonstrated a reduction in allogenic blood use (by 
0.4% in all intrapartum women plus 0.2% on those who had CS) and the amount of blood 
used, in their study. Another observation was that of cell salvage blood is more physiological 
than allogenic blood, as patients who received cell salvage blood maintain normal 
coagulation and require little or no coagulation factors. The proportion of women who 
received allogenic blood was below the suggested standard of 5%.[32]  

647 (55%) women were tested for alloimmunization and only two cases tested positive. One 
patient developed new symptoms of tachycardia and tachypnoea suggestive of sepsis 
without rigors or fever which were judged not to be associated with re-infusion of cell salvage 
blood.[32]  

 
There is little or no evidence to suggest the usage of leukodepletion filters during cell salvage 
when performing caesarean section. Many centres have either or never used a filter or 
abandoned its use with no problems.  
 
A filter may reduce the re-infusion flow rate during a major obstetric haemorrhage. The use 
of pressure bags is not advised due to the risk of air embolism and unknown impact of 
pressure on the filter. There was no evidence of maternal collapse or hypotension when 
using or not using leucodepletion filters on this cohort study.[32]  
 
SALVO (cell SALVage in Obstetrics) study a pragmatic randomised control conducted at 26 
obstetric units between 2013 and 2016. The main objective of the trial was to determine if 
the routine usage of cell salvaged blood reduces the rates of blood transfusion plus 
postpartum maternal morbidity during CS in mothers at risk of haemorrhage. 3028 women 
were randomised, 1498 assigned to intervention group whilst 1492 were to the control group. 
The overall transfusion rate was 2.5% in the intervention group and 3.5% in the control, 
suggesting that cell salvage is not cost effective.[33]  

 
Fetomaternal haemorrhage was a secondary outcome and its rate was higher in the 
intervention group (25% vs 10.5%), showing concerns for RhD negative mothers who had 
RhD positive babies.[32, 33] This trial suggested that cell salvage was associated with an 
increased maternal exposure to fetal red blood cells, but this statement was based on 30 
RhD- negative women having an RhD-positive baby with an estimated fetal red cell volume 
contamination of ≥ 2 ml. This emphasized the need for Anti-D prophylaxis, however there 
was no follow up of these women. None of the 761 women who received cell salvaged blood 
in the salvo study were tested for antibody formation. Based on such low numbers, the 
authors stated that no conclusion about alloimmunization risk can be drawn from those 
results.[32, 33] There were no cases of amniotic fluid embolism observed.[33] 
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ANAESTHETIC CONSIDERATIONS 
 
Unanticipated Massive Obstetric Haemorrhage 
 
Table 3. Summary of concerns 
 
 

 
Management of unanticipated MOH 

 

Preservation of the patient’s life should be the focus instead of saving the uterus 
during resuscitation. Rapid resuscitation to restore oxygen delivery, preventing, 
predicting, and restoring haemostatic disorders should be the main aims on the 
management plan. [10] 

 
Steps to consider during MOH:[3, 34] 

 
1. Calling for help (multidisciplinary) 
2. Adequate IV lines 
3. Maintaining haemodynamics 
4. Usage of the effective uterotonics 
5. Early Tranexamic acid use 
6. Converting to general anaesthesia if regional had been used 
7. POC testing 
8. Treating the cause of bleeding 
 

 
 
Figure 3 below is an algorithm for the management of PPH that is included in SA guidelines 
and should be used as a guide to manage unanticipated MOH during caesarean section. [3] 
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Figure 3. Management of post-partum haemorrhage after caesarean delivery as 
published by Fawcus S et al 2018 [IV = intravenous; IM = intramuscular; amp = ampoule; 
PPH = postpartum haemorrhage; BP = blood pressure; HR = heart rate; Resus = 
resuscitation; Rx = treatment].[3]  
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Anticipated Massive Obstetric Haemorrhage 
 
There are several concerns for anticipated MOH. Listed below is a summary of common 
concerns: [3, 9, 34]  

 
1. Multidisciplinary teams: senior anesthesiologist, skilled surgeon, paediatrics 

and intensive care team should be involved early.  
 

2. The surgical plan discussed prior planned delivery date (the option of preserving 
the uterus or proceeding early to hysterectomy) and goals of resuscitation 
discussed. 

 
3. The focus of resuscitation should be the preservation of the woman’s life rather 

than preservation of her uterus. 
 

4. Routine safety precautions are taken including anaesthetic history, airway 
assessment, and antacid prophylaxis. 

 
5. Theatre preparation (the setup, equipment, monitoring plan, drugs required and 

the induction technique). 
 

6. The availability of blood products. 
 

7. The choice of anesthetic technique depends on the indication and urgency for 
delivery (as in the case of APH the severity of maternal hypovolemia and the 
obstetric history prior caesarean delivery. 

 
8. Anticipating and treating coagulopathy using POC testing. 

 
9. Post-operative management includes the transfer to intensive care unit/high 

dependency unit.  
 
The use of blood products can be goal directed in resource centers and with the availability 
of hematological plus coagulation monitoring options. In other countries there is a move to 
administration of fibrinogen-rich products early. In South Africa the use of blood products is 
guided by protocols. The national PPH guideline recommends these steps: after 2 l of 
crystalloid, +/- colloid, transfuse 2 u of red cells, followed by 1 u of FDP or FFP for every 
further red cell unit given.[3] There is inconsistency among obstetric societies regarding 
composition of obstetric hemorrhage massive transfusion protocols (MTP).[35, 36] 
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CONCLUSION 
 
Obstetric haemorrhage remains third most common cause of maternal death in South Africa, 
and global cause of maternal mortality. The aim is to reduce obstetric haemorrhage related 
deaths, and there is a need for continued implementation of ESMOE training. We need to 
focus on reducing death by teaching, having guidelines to ensure early detection of PPH, 
and ways to estimate blood loss. Multidisciplinary meetings for patients at risk and 
anticipated for massive obstetric haemorrhage are essential. The anaesthetist needs to be 
well prepared in theatre for such cases and using POC testing to guide management. We 
need to continue conducting audits and action plans for safe caesarean delivery and 
reducing bleeding during the procedure. The clinical managers must ensure essential 
equipment is available and training of staff where audits show weaknesses or gaps in 
knowledge in our hospitals. And the supply chain management must ensure that we never 
run out of stock of essential uterotonic medications at the appropriate cost in keeping with 
WHO and PPH guidelines.     
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