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Prevention and Management of PPH 
Learning Objectives  
 

1. Current Status ï Incidence 

 

2. Lessons from confidential inquiries - Best method of monitoring; 

blood loss; Pulse, BP, Est. blood loss, shock index, MEOWS chart 

 

3. Why should we seek better drugs for prevention & early treatment?; 

Oxytocin, ergometrine, syntometrine, misoprostol (PGE1), Heat stable 

Carbetocin and Tranexamic acid 

  
4. Advances in early surgical treatment and with Placenta accreta 

 

 

 

 
 





 830 women die of childbirth every day (i.e. one every 2 
minutes)ςOne third died because of Haemorrhage 2003ς2009  

Haemorrhage 
27% 

Indirect  
27% 

Other direct 
10% 

Embolism 
3% 

Abortion 
complication 

8% 

Sepsis 
11% 

Hypertensive 
disorders 

14% 

 

Every 6 to 8 minutes one woman 
die due to PPH  
 
Annually 15 million have PPH and 
75,000 die of PPH 
 
Most can be prevented by utero-
tonics, medical & conservative 
surgical techniques 
 
 Say L, et al. Lancet Glob Health 2014;2:e323ς333 



Incidence of PPH >500 mL varies ς high in poor countries 
Africa        10.45 (9.95ς10.95) 
Latin America & Caribbean  8.90 (8.03ς9.76) 
Oceania Australia & NZ   7.68 (7.36ς8.01) 
 
Europe        6.38 (6.35ς6.40) 
North America      6.37 (6.09ς6.66) 

Carroli G, et al. Best Pract Res Clin Obstet Gynaecol 2008;22:999ς1012. 



Å818,965 pregnancies (500 mL for VD & 750 mL for CS) 

Å6.1% in 2003: 8.3% in 2011 (p<0.0001) 

ÅPPH with transfusion: 0.75% to 1.21% (p<0.0001) 

ÅMaternal morbidity: 0.18 % to 0.23% (p=0.02) 

 

ÅThe incidence of PPH is on the increase as well as the resultant morbidity  

ÅPrevention and Early treatment ς key to reduce morbidity & mortality 

 



Maternal mortality & morbidity 
depends on prevention and early 
treatment of PPH 
 

It would be a slippery slope to Rescue if 
not prevented or managed well early 
 

Determinants of outcome (from UK-CIs) 
Å tŀǘƛŜƴǘΩǎ .ƭƻƻŘ ±ƻƭǳƳŜ 
Å Pre delivery Hb 
Å Prevention & 
Å Early treatment before onset of  
Coagulopathy & Severe shock ς 40% loss of 
blood volume 
 Weeks A. BJOG 2015;122:202ς210. 

 



Successive confidential enquiries into 
maternal deaths from the UK ς PPH 

TOO LITTLE / TOO LATE   
 

Too little  
(IV fluids, oxytocics, blood, clotting factors) 

 

Too late  
(Prostaglandin, resuscitation ς blood  

replacement, decision for surgery + to get  

senior surgeon and anaesthetist involved) 

 



Obstetric haemorrhage learning points from CIs 

ÅImportant to have normal Hb   (<7 gms >?Lactic acidosis) 

ÅIncidence of PPH greater with anaemia 

ÅAnaemia magnifies the effect of obstetric haemorrhage 

ÅAntenatal anaemia should be diagnosed and treated 
effectively 

ÅParenteral iron therapy should be considered for women 
who do not respond to oral iron 

 



Estimated blood loss should consider body weight 
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BLOOD VOLUME IS PROPORTIONAL TO BODY WEIGHT ς Kg X 100 mL 

UK and Ireland Confidential Enquiries into Maternal Deaths and Morbidity 2009ς2012. 



Need for large-bore cannula ς cannula characteristics 

Gauge Colour code 
Catheter outer 
diameter, mm 

Catheter 
length, mm 

Approx. flow 
rate, mL/min 

14 Orange 2.00 45 250-300 

16 Grey 1.75 45 150-240 

17 White 1.50 45 100-120 

18 Green 1.30 45 55-80 

20 Pink 1.00 32 22-50 

22 Blue 0.90 25 40 

24 Yellow 0.74 19 25 

Note: colour coding may differ from country to country 



Novel interventions in PPH  
Monitoring, prevention and early treatment 

ÅMonitoring  
ÅShock index 

ÅPrevention  
ÅHeat-stable carbetocin 

ÅEarly treatment  
ÅTamponade devices  
ÅTranexamic acid 

ÅDistant transports  
ÅDrones 

 



 
Modified Early Warning Score (MEWS),  
Rule of 30/ Shock Index 
 ̧ 30% blood loss >moderate shock 
¸Pulse rate ς increase >30 bpm  (pulse cuts SB ςSI=1) 
¸Respiratory rate >30/min 
¸Systolic BP ς drop by 30 mm Hg 
¸Urinary output < 30 ml/hour 
¸Haematocrit drop > 30% & to be kept at an absolute value of > 30 

 
¸Shock Index = Pulse rate / Systolic BP ς Change  by 30% 
Å    Normal = 0.5 to 0.7  : In pregnancy SI 0.7 to 0.9; 
Å    >0.9 indicates state of shock that needs urgent resuscitation 

 







Shock Index (SI) and Delta SI are superior to existing 
maternal early warning criteria to identify PPH and need 
for intervention 
ÅNormal SI (Pulse/syst BP)ranges from 0.5 to 0.7; in pregnancy 0.7-.0.9* 

ÅPeri-partum period SI up-to 1.1 can be normal 

ÅSI> 1.143 identifies significant PPH 

ÅSI> 1.412 identifies those who need intervention 

ÅDelta SI is more sensitive index cf pulse, BP  

ÅWith PET the values need to be changed 

ÅHelps to predict patients needing more intervention 

 

 

Kohn et al. Mat Fet NN Med 2018 Feb  
 



Despite high coverage with prophylactic and therapeutic 
oxytocin ς maternal deaths are higher in very high MMR 

countries ς Is the oxytocin ineffective due to heat instability ς 
i.e. potency lost during transport and storage? 

Lancet 2013; 
381:1747ς1755 



Quality issues in oxytocin products have been 
identified in low- and middle-income countries1 

ÅSystematic review of eight studies 
assessing quality of oxytocin in LMICs 
Å559 samples 

Å15 countries  
Å Latin America: Guatemala, Peru 

Å Africa: Burkina Faso, Ghana, Kenya,  
Madagascar, Nigeria, Tanzania, Uganda, 
Zimbabwe 

Å Asia: India, Indonesia, Nepal, Tajikistan, 
Vietnam 

[VALUE]% 
Ghana 

[VALUE]% 
India 

[VALUE]% 
Indonesia 

[VALUE]% 
Various* 

[VALU
E]% 

Passe
d 

21 
1. Torloni MR, et al. BJOG 2016;123:2076ï2086. 

36% 

Failed 

*Includes Burkina Faso, Kenya, Madagascar, Nepal, Nigeria, Tajikistan, Tanzania, 

Uganda and Vietnam; however, individual countries not identified  



Uterotonic agents:  
Different mechanisms of action & Side Effects 

Class of drug Example Mechanism of action 

Oxytocin Oxytocin ÅBinds to oxytocin receptors and stimulates 
myometrial smooth muscle contractions1 

Long-acting oxytocin 
agonists 

Carbetocin ÅSame as oxytocin, but duration of uterine 
activity is longer1 

Ergot alkaloids Ergometrine ÅSignificantly increase motor activity1 
ÅProduces myometrial contractions via calcium 

channel mechanism and actinςmyosin 
interaction1 

Ergot alkaloids and 
oxytocin 

Syntometrine  
(500 mcg ergometrine + 
5 IU oxytocin) 

ÅSame as ergometrine (sustained myometrial 
contractions) and oxytocin (rapid onset of 
action)2 

Prostaglandins Misoprostol ÅInvolved in cervical ripening3 
ÅIncreases myometrial contractions via cervical 

smooth muscle relaxation and increasing 
intracellular calcium1 

1. Prendiville ²Σ hΩ/ƻƴƴŜƭƭ aΦ ƛƴ ! ¢ŜȄǘōƻƻƪ ƻŦ tƻǎǘǇŀǊǘǳƳ Hemorrhage: A Comprehensive Guide to 
Evaluation, Management and Surgical Intervention 2006;98ς113.  

2. Alliance Pharmaceuticals. Syntometrine Summary of Product Characteristics. 2016.  
3. Kelly RW. J Reprod Immunol 2002;57:217ς224.  



Figure adapted from Cordovani D, et al. 20121 

ÅThe changes made to the molecule extend the pharmacological action 
of carbetocin by:2 
ïReducing enzymatic degradation  
ïProlonging the half-life of the peptide 

Oxytocin Carbetocin 

Carbetocin: A long-acting oxytocin agonist 

1. Cordovani D, et al. in A Comprehensive Textbook of Postpartum Hemorrhage. An Essential Clinical 
Reference for Effective Management;2012:360ς368.  

2. Sweeney G, et al. Curr Ther wŜǎ мффлΤптΥрнуҍрплΦ 



Carbetocin is available as a heat-stable 
formulation1 

ǒNew formulation of carbetocin: 

ï Is stable at room temperature 

ïMaintains potency for 48 months at 

30oC and 75% humidity8 

ïAvoids need for cold-chain storage 

and logistics 

 

 

 

ǒOxytocin and ergot alkaloids should be 

kept in a refrigerator to avoid 

degradation2,3 

ǒHeat-stable formulation of oxytocin is 

currently not available4,5 

ǒPrevious formulation of carbetocin 

should be stored between 2oC and 8oC6 

ǒResource-poor countries do not always 

have cold-chain transport and storage 

capabilities7 

List of references in the slide notes. 



The potency of heat-ǎǘŀōƭŜ ŎŀǊōŜǘƻŎƛƴ ǊŜƳŀƛƴŜŘ ƘƛƎƘ όҗфр҈ ƻŦ ǘƘŜ ƛƴƛǘƛŀƭ ǾŀƭǳŜύ ŦƻǊ ŀǘ 
least 6 months at 40°C and 75% relative humidity1 
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Carbetocin used in CHAMPION 

Heat-stable carbetocin maintains high potency for a minimum 
of 48 months at 30°C and 75% relative humidity1,2 

1. Malm M, et al. J Pept Sci 2018;24:e3082; 2. Ferring Pharmaceuticals. Data on file. 3.2.P.8.3 Stability Data. 2019. 

Carbetocin (vial ς batch 1) 
Carbetocin (vial ς batch 2) 

Carbetocin (vial ς batch 3) 

Carbetocin for commercial use 



In contrast to heat-stable carbetocin, the potency of oxytocin declined to  
<90% of the initial value after:1 
Å 17 days at 50°C  
Å 4 days at 60°C 

Carbetocin (vial) Carbetocin (ampoule) Oxytocin (ampoule) 
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1. Malm M, et al. J Pept Sci 2018;24:e3082. 

Heat-stable carbetocin maintains high potency for short 
periods under extreme heat conditions1 



ÅEarly studies - carbetocin reduces the risk of major 
blood loss by more than 50% compared with oxytocin 

 

p=0.05 

58% fewer  
patients 

with blood loss 
>500 mL with carbetocin 

versus 
oxytocin5 
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Borruto F, et al. Arch Gynecol Obstet 2009;280:707ï12. 



Carbetocin significantly reduces the need for  
additional oxytocics compared with oxytocin14 

26% reduction 
in patients needing additional 

oxytocics with carbetocin 
versus oxytocin 
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Attilakos G, et al. BJOG 2010;117:929ς36. 
 

377 women undergoing elective and emergency C/S 



With carbetocin; No women needed additional 
oxytocics compared with the oxytocin group 

p=0.01 

23.5 % 

13.7 

P
ro

p
o
rt

io
n
 o

f 
p

a
ti
e
n
ts

 r
e
q
u
ir

in
g 

a
d
d
it
io

n
a
l u

te
ro

to
n
ic

s
 (

%
) 

25 

20 

15 

10 

0 

 Carbetocin  Oxytocin 

30 

5 

A single injection of carbetocin is more effective than a continuous infusion of oxytocin to 
prevent the PPH in women at high risk, with a similar haemodynamic profile and minor 
antidiuretic effect. 

0% 

Larciprete G. et al. Journal of Prenatal Medicine 2013; 7 (1): 12-18 



 
 

Carbetocin significantly reduces the need for additional uterotonic 
interventions by more than 50% compared with oxytocin 15 
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59% reduction 
in patients needing 

additional uterotonics 
with carbetocin 
versus oxytocin 



Carbetocin is associated with a reduced need for 
uterine massage versus oxytocin16 

Å A Cochrane analysis, showed that carbetocin (n=369) reduced the need for uterine massage by 46% in 
caesarean deliveries, compared with oxytocin (n=370)16,17,18 

p=0. 035 

46% reduction 
in patients needing 
uterine massage  
with carbetocin 
versus oxytocin 

14.6 

7.9 

P
ro

p
o

rt
io

n
 o

f 
p

a
ti
e
n
ts

 r
e
q

u
ir

in
g 

 u
te

ri
n

e
 m

a
ss

a
g
e
 (

%
) 15 

10 

0 

 Carbetocin  Oxytocin 

20 

5 

16. Su LL, et al. Cochrane Database Syst Rev 2012;4:CD005457. 
17. Dansereau J, et al. Am J Obstet Gynecol 1999;180:670ς6. 
18. Borruto F, et al. Arch Gynecol Obstet 2009;280:707ς12. 



Carbetocin is associated with significantly longer 
time to additional intervention versus oxytocin17 

Extra 109 minutes 
before additional 

treatment required  
with carbetocin  
versus oxytocin 

p<0.001 
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With carbetocin; time to additional oxytocic intervention was 

TEN times longer than oxytocin 

Dansereau J, et al. Am J Obstet Gynecol мфффΤмулΥстлҍстс. 



Carbetocin Vs Oxytocin 
Carbetocin is associated with better/ longer period of uterine 
contractility versus Oxytocin  

ÅCarbetocin is more effective than a continuous infusion of oxytocin; in 
maintaining adequate uterine tone and in preventing postpartum bleeding.  
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Carbetocin Vs Oxytocin & ergometrine combination 

Carbetocin is associated with highly significant lower incidence of 
primary PPH ŎƻƳǇŀǊŜŘ ǿƛǘƘ άhȄȅǘƻŎƛƴ ϧ  9ǊƎƻƳŜǘǊƛƴŜ ŎƻƳōƛƴŀǘƛƻƴέ 

A. M. Maged et al. J Matern Fetal Neonatal Med, 2016, Early Online: 1ï5 
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World Health Organization (WHO) defines  
primary postpartum hemorrhage (PPH) as  
ōƭƻƻŘ ƭƻǎǎ ƻŦ җмллл Ƴƭ ŦƻƭƭƻǿƛƴƎ ŎŜǎŀǊŜŀƴ ǎŜŎǘƛƻƴ ό/{ύ 



Carbetocin patients require significantly less additional 
ƻȄȅǘƻŎƛŎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ άOxytocine & Ergometrine 
ŎƻƳōƛƴŀǘƛƻƴέ 
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Carbetocin is an effective uterotonic in prevention of PPH after cesarean delivery, with better tolerance, less 

hemodynamic changes; that could be routinely used.  

A. M. Maged et al. J Matern Fetal Neonatal Med, 2016, Early Online: 1ï5 



Carbetocin Patients require significantly less additional 
ǳǘŜǊƻǘƻƴƛŎǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ άhȄȅǘƻŎƛƴ ϧ                      
9ǊƎƻƳŜǘǊƛƴŜ ŎƻƳōƛƴŀǘƛƻƴέ 

Samimi et. al, Iranian Red Crescent Medical Journal. 2013 August; 15(9): 817-22. 
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Carbetocin - significantly less mean fall in haemoglobin 
concentration at 24 hours after delivery versus Oxytocin 
& ergometrine combination 

Askar AA, et al. Arch Gynecol Obstet нлммΤнупΥморфҍмоср 
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Carbetocin ï Safety- Carbetocin  & Oxytocin have  
comparable safety profiles (caesarean section)10 

10. Dansereau J et al. Am J Obstet Gynecol. 1999;180(3 Pt 1):670-676.  

Carbetocin combines the safety of oxytocin with the longer duration 

of action; and has the potential to become the drug of choice in the 

prevention of postpartum uterine atony. 



Carbetocin & Oxytocin have the same 
haemodyanmic effect 1 

1 -Su LL et al. Cochrane Database of Systematic Reviews 2012, Issue 2. Art. No.: CD005457 
2- Rosseland LA, et al. Anesthesiology нлмоΤммфΥрпмҍррмΦ  
 

Carbetocin & Oxytocin treatment groups showed similar levels of cardiac output, stroke 
volume and systemic vascular resistance 2 
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Carbetocin significantly reduces perceived post-operative pain compared with 
oxytocin 

p<0.001 Carbetocin 

Oxytocin 

p<0.001 

De Bonis M, et al. J Matern Fetal Neonatal Med 2012;25:732ς735 

Å Carbetocin improved quality of life by reducing pain 
perception post-operatively, and also reduced the use of  
post-surgery analgesia 



Å Despite carbetocin is a synthetic oxytocin analogue, the small difference in the 
molecular structure could determine the difference in the biologic function as the 
absence of antidiuretic effect, which is an important result 22 

21. Ferring Pharmaceuticals. Data on file. Lonactene Summary of Product Characteristics 
22. G. Larciprete et al. Journal of Prenatal Medicine 16 2013; 7 (1): 12-18 

Carbetocin use is associated with significantly lower antidiuresis 

compared with oxytocin 21, 22 
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Carbetocin is associated with favorable safety profile 
compared with Oxytocin & ergometrine combination 

Carbetocin has significantly lower rates of nausea, vomiting, tremor, sweating, 
retching, and uterine pain compared with Oxytocin & ergometrine combination 

Su LL, et al. BJOG 2009;116:1461ī1466.  

p<0.001 

p<0.001 

p=0.01 

p=0.02 
p=0.002 

p=0.002 

Oxytocin & ergometrine combination 



Women in oxytocin group showed a statistically significant lower systolic and 
diastolic blood pressure at 1, 5 and 30 min; than women in carbetocin group. 

Carbetocin versus Oxytocin & ergometrine;  
hemodynamic changes  

A. M. Maged et al. J Matern Fetal Neonatal Med, 2016, Early Online: 1ï5 

Carbetocin 

Oxytocin & ergometrine  



Askar AA et al. Arch Gynecol Obstet. 2011;284(6):1359-1365. doi: 10.1007/s00404-011-1851-8  

Hypertension Increase in BP: BP >140/90 

mmHg 

** 
* 

Carbetocin 

** p=0.006 

*   p= 0.014 

No woman in Carbetocin group had raised blood pressure, 
and the difference was statistically significant compared 
with Oxytocin & ergometrine combination 

http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.
http://www.ncbi.nlm.nih.gov/pubmed?term=Askar et al. Arch Gynecol Obstet. 2011;284(6):1359-65.


ÅCONCLUSION of the review: 
ÅCarbetocin/ Pabal represents a legitimate alternative to traditional 

uterotoinc agents in the prevention of post-partum hemorrhage. 

ÅThe hemodynamic effect of Carbetocin/ Pabal and syntocinon were 
found to be comparable with peak effects occurring at 40 seconds 
post drug administration. Parameters returned to baseline within 8 
minutes 

ÅUterine intervention such as the use of additional uterotonics or 
uterine massage is required less frequently with carbetocin/ Pabal. 

ÅCarbetocin/ Pabal is associated with less mean blood loss and 
lower incidence of side effects compared with combination of 
Oxytocin + Ergometrine.  

ÅPracticing Obstetric Anesthetists will appreciate the practical 
advantages of carbetocin/ Pabal, which include the avoidance of 
error prone infusions and a reduced need for uterine intervention. 

 

Graham Langerak et al. Australasian Anaesthesia 2013; 95-101 

Carbetocin ς  
Anesthesiologists  



Some guidelines* recognise the benefits of carbetocin 
for preventing PPH 
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Society of Obstetricians and 

Gynaecologists of Canada (2018)3 

Mexican National Center for Health 

Technology Excellence (2018)3 

New South Wales Public Health Organisations (2017)9 

Queensland Maternity and Neonatal Clinical 

Guidelines Program (2019)10 

Chinese Society of Obstetrics 

and Gynecology (2014)6 

Philippine Obstetrical and Gynecological Society (2014)7 

WHO 

Guidelines Program of the German, Austrian and Swiss 

Societies for Gynaecology and Obstetrics (2016)5 

Polish Ministry of Health (2015)5 

World Health Organization (2018)1 

Federation of Latin American Societies 

of Obstetrics and Gynaecology (2016)2 
FLASOG 

*Illustrative examples of some international and national recommendations or guidelines, and is not intended to be an exhaustive list. Please refer to your local guidelines. 

List of references in the slide notes. 



SOGC Guidelines 2009 



THE COCHRANE COLLABORATION 2012 



Published online on 27 June 2018 



Funded by Merck for Mothers 

Real world evidence studies are needed to confirm the results of RCT 

Widmer M, et al. N Engl J Med 2018;379:743ς752. 

Heat stable carbetocin Oxytocin RR (95% CI) 

.ƭƻƻŘ ƭƻǎǎ җрлл Ƴƭ ƻǊ 
additional uterotonics 

14.5% 14.4% 1.01 (CI 0.95ς1.06) 

.ƭƻƻŘ ƭƻǎǎ җмллл Ƴƭ 1.51% 1.45% 1.04 (CI 0.87ς1.25) 

Å29,645 randomized ς 100 ug carbetocin or 10 iu oxytocin IM after vaginal birth 

ÅAdditional uterotonics, intervention to stop bleeding & adverse effects did not 

differ between the two groups 



Funded by Merck for Mothers 

Real world evidence studies are needed to confirm the results of RCT 

Widmer M, et al. N Engl J Med 2018;379:743ς752. 

Heat stable carbetocin Oxytocin RR (95% CI) 

.ƭƻƻŘ ƭƻǎǎ җрлл Ƴƭ ƻǊ 
additional uterotonics 

14.5% 14.4% 1.01 (CI 0.95ς1.06) 

.ƭƻƻŘ ƭƻǎǎ җмллл Ƴƭ 1.51% 1.45% 1.04 (CI 0.87ς1.25) 

Å29,645 randomized ς 100 ug carbetocin or 10 iu oxytocin IM after vaginal birth 

ÅAdditional uterotonics, intervention to stop bleeding & adverse effects did not 

differ between the two groups 

Non-inferiority demonstrated 

Non-inferiority not demonstrated 



Champion Study 

Å29,645 Women IM after vaginal birth 

ÅHeat stable carbetocin vs Syntocinon 

ÅPPH >500 mls  
ÅCarbetocin  14.5% 

ÅSyntocinon  14.4% 

ÅPPH >1000 mls 
ÅCarbetocin  1.5% 

ÅSyntocinon  1.45% 
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New findings on uterotonics for PPH prevention 

2. Uterotonics for PPH prevention 

section 02 

196 trials (135 559 women) 
across 53 countries 

ÅAny trial comparing a uterotonic vs 
placebo, no uterotonic or another 
uterotonic 

ÅSingle agents (oxytocin, carbetocin, 
misoprostol, ergometrine) or 
combination agents (oxytocin plus 
ergometrine, oxytocin plus misoprostol) 

A Cochrane systematic review and 

network meta-analysis compared 

uterotonic options with no uterotonic 

and other uterotonic options. 

Gallos et al. Uterotonic agents for preventing 

postpartum haemorrhage: a network metaȤanalysis. 

Cochrane Database Syst Rev. CD011689. 





Cochrane Network Meta-Analysis 

ÅPrevention of PPH VB - >500 mls & >1000 mls 

Å3 drugs more effective than oxytocin 
ÅErgometrine + Syntocinon   RR 0.69 

ÅCarbetocin    RR 0.72 

ÅMisoprostol + Syntocinon (Qual) RR 0.73 

ÅBased on these results 
Å10.5% women given oxytocin experience PPH >500 mls 

Å7.2% given ergometrine plus oxytocin 

Å7.6% given carbetocin 

Å7.7% given misoprostol plus oxytocin 



Cochrane Network Meta-Analysis 

ÅSide Effects compared with Syntocinon ς vomiting, 
hypertension & fever 
ÅErgometrine + Syntocinon              RR 3.10 

ÅMisoprostol + Syntocinon   RR 3.18 

ÅCarbetocin    RR 1.0 

ÅCarbetocin had the most favourable side-ŜŦŦŜŎǘ ǇǊƻŬƭŜ 
amongst the top three options 



Carbetocin is now amongst the uterotonics recommended by 
the WHO for the prevention of PPH1 

Recommendation 1 The use of an effective uterotonic for the prevention of PPH 
during the third stage of labour is recommended for all births. To effectively 
prevent PPH, only one of the following uterotonics should be used:1 

1. Oxytocin  

2. Carbetocin  

3. Misoprostol 

4. Ergometrine/methylergometrine 

5. Oxytocin and ergometrine fixed-dose combination 

 

Recommendation 1.1 The use of oxytocin (10 IU, IM/IV) is recommended for the 
prevention of PPH for all births1 

 

Recommendation 1.2 The use of carbetocin (100 mcg, IM/IV) is recommended for 
the prevention of PPH for all births in contexts where its cost is comparable to other 
effective uterotonics1 

ÅFor PPH prevention only 

1. World Health Organization. WHO Recommendations. Uterotonics for the Prevention of Postpartum Haemorrhage. 2018.  



Heat-stable carbetocin is included in the WHO Essential 
Medicines List of uterotonics for the prevention of PPH1 

1. World Health Organization model list of essential medicines: 21st list 2019.  

Published July 2019 



International Consensus 2019 



WOMAN Trial Collaborators  



ƍTranexamic acid (TXA) is a synthetic derivative of the amino acid lysine 

ƍ It has a very high affinity for the lysine binding sites of plasminogen 

ƍ It blocks these sites and prevents binding of activated plasminogen to 
the fibrin surface, thus exerting its antifibrinolytic effect 

Fibrin 

Plasmin 

Lysine Binding Site 

Tranexamic Acid  

Inhibition of fibrinolysis by TXA 



Bleeding 155 (1.5) 191 (1.9) 0.81 (0.65ς1.00) 0.045 

Pulmonary embolism 10 (0.1) 11 (0.1) 0.90 (0.38ς2.13) 0.82 

Sepsis 15 (0.2) 8 (0.2) 1.87 (0.79ς4.40) 0.15 

All causes 227 (2.3) 256 (2.6) 0.88 (0.74ς1.05) 0.16 

Organ failure 25 (0.3) 18 (0.2) 1.38 (0.75ς2.53) 0.29 

Eclampsia 2 (0.02) 8 (0.1) 0.25 (0.05ς1.17) 0.06 

Other 20 (0.2) 20 (0.2) 0.99 (0.54ς1.85) 0.99 

Cause of death 
TXA 

N=10036  
n (%) 

Placebo 
N=9985 
n (%) 

   Risk ratio  
(95% CI) 

P value 

Death 

ÅMaternal deaths following PPH were due to a number of reasons;  
equal in placebo and TXA arms  

ÅBut deaths due to bleeding  was significantly reduced in TXA arm 



Time since delivery 

0.60 (0.41ς0.88) 

1.07 (0.76ς1.51) 

0.81 (0.65ς1.00) 

>1ς3 hours 

> 3 hours 

RR (95% CI) 

TXA better TXA worse 

Type of delivery 

0.82 (0.64ς1.05) 

0.80 (0.54ς1.18) 

Vaginal 

Caesarean section 

Cause of haemorrhage 

0.74 (0.55ς0.99) 

0.90 (0.66ς1.21) 

Uterine atony 

Other / unknown 

Җм ƘƻǳǊ 0.80 (0.55ς1.16) 

1 .7 .8 .9 1.1 1.3 1.5 .6 .5 .4 

All patients 
2-sided p=0.045 

Deaths were reduced but TXA should be given <3 hours 
of bleeding for maximal benefit 

Effect of TXA on death due to bleeding: Subgroups 



  
TXA  

(N=10033) 
n (%) 

Placebo 
(N=9985) 

n (%) 

Risk ratio 
(95% CI) 

P-value 

Any event 30 (0.3) 34 (0.3) 0.88 (0.54ς1.43) 0.60 

Venous events (DVT, PE) 20 (0.2) 25 (0.3) 0.80 (0.44ς1.43) 0.45 

     Deep vein thrombosis 3 (0.03) 7 (0.1) 0.43 (0.11ς1.65) 0.20 

     Pulmonary embolism 17 (0.2) 20 (0.2) 0.85 (0.44ς1.61) 0.61 

Arterial events (MI, stroke) 10 (0.1) 9 (0.1) 1.11 (0.45ς2.72) 0.83 

     Myocardial infarction 2 (0.02) 3 (0.03) 0.66 (0.11ς3.97) 0.65 

     Stroke 8 (0.1) 6 (0.1) 1.33 (0.46ς3.82) 0.60 

Similar in both groups 

Thromboembolic events 



  
TXA  

(N=10033) 
n (%) 

Placebo 
(N=9985) 

n (%) 

Risk ratio 
(95% CI) 

P-value 

Renal failure 129 (1.3) 118 (1.2) 1.09 (0.85ς1.39) 0.51 

Cardiac failure 110 (1.1) 115 (1.2) 0.95 (0.73ς1.23) 0.71 

Respiratory failure 108 (1.1) 124 (1.2) 0.87 (0.67ς1.12) 0.27 

Hepatic failure 29 (0.3) 30 (0.3) 0.96 (0.58ς1.60) 0.88 

Sepsis 180 (1.8) 185 (1.9) 0.97 (0.79ς1.19) 0.76 

Seizure 33 (0.3) 43 (0.4) 0.76 (0.49ς1.20) 0.24 

Similar in both groups 

Systemic complications 



Overall           1.27 (0.96ς1.69) 

Overall           0.72 (0.64ς0.81) 

Trauma           1.44 (1.12ς1.84) 

PPH             1.07 (0.76ς1.51) 

PPH            0.69 (0.53ς0.90) 

Trauma            0.72 (0.63ς0.83) 

1 .7 .8 .9 1.1 1.2 1.3 1.4 1.5 .6 

9ŀǊƭȅ ǘǊŜŀǘƳŜƴǘ όҖо ƘǊǎύ  

.5 

 TXA worse  TXA better 

Late treatment (>3 hrs) 

RR (95% CI) 

1.6 

Consistent findings from the CRASH II study (n=20,000) and the WOMAN 
 trial (20,000 women) ς to be of benefit, TXA should be given <3 hours 

Death due to bleeding 



Effect of treatment delay on the survival benefit from tranexamic acid 

EARLY TREATMENT IS ESSENTIAL 



Effect of treatment delay on the survival benefit from tranexamic acid 

Survival benefit decreased by 10% for every 15 min delay until 3 h, after which there was no 
benefit 

EARLY TREATMENT IS ESSENTIAL 



ÅEarly use of intravenous TXA  
(within 3 hours of birth)  
 
 

ÅMost deaths occur within the first 
two to three hours after birth, it is 
critical that TXA is given as soon as 
possible to save lives 

WOMAN TRIAL RESULTS 



ǐReduces death due to bleeding overall by one fifth 

ǐReduces death due to bleeding within 3 hours by 

about one third  

ǐReduces laparotomy for bleeding by over 35% 

ǐNo effect on other causes of death 

ǐDid not reduce hysterectomy 

ǐNo evidence of adverse effects 

Tranexamic acid in PPH 
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Bimanual Compression 
PRINCIPLE BEHIND THE NEED FOR SUSTAINED  
CONTRACTIONS OR PRESSURE for 8-10 minutes - 
SUFFICIENT TIME ς TO ALLOW UTERINE VESSELS TO CLOT* 

Balance between clotting and fibrinolysis 
At times fibrinolysis is greater ς stabilise clots 



The Ebb Complete 
Tamponade System 



Purwosunu Y, et al. Obstet Gynecol 2016;128:33ς36. 



An occlusion balloon, built into the device shaft, was inflated at the level of 
 the external cervical os, to create a uterine seal. The distal end of the device 
 was attached by standard suction tubing to a regulated suction source with 
 a one-liter collection canister, and set at 70-mmHg vacuum. 
Results: The suction created an immediate seal at the cervical os,  
50 -250 ml of residual blood was evacuated from the uterine cavity into the 
 vacuum canister, the uterus collapsed and regained tone within minutes,  
and hemorrhaging stopped in all cases. The device remained in place while 
 vaginal and perineal lacerations were easily repaired. The device was left in 
 place for a minimum of one hour, and in our study, up to 6.5 hours. 
 


