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Maternal Mortality
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Maternal mortality - PPH

GBD 2015 Maternal Mortality Collaborators, Lancet 2015; 388: 1775-812



Causes of maternal death

Khan et al. Lancet 2006; 367: 1066–74 



Jeejeebhoy et al. Circulation 2015; 132:1747-73 American Heart Association 2020

Maternal Cardiac Arrest



Causes of Maternal Cardiac arrest – B: bleeding

Jeejeebhoy et al. Circulation 2015; 132:1747-73



Obstetrics & Gynecology 2017;130(4):e168–86

Definition of PPH

: Bleeding
> 500 ml Normal labor
>1,000 ml Cesarean delivery
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4Ts

• Tone

• Trauma

• Tissue

• Thrombin
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Incidence of PPH

 Any route of delivery : 2.9 - 3.2%

 Cesarean delivery : 0.6 - 3.1%

Anesth Analg 2010; 110(5): 1368-73

J Obstet Gynaecol Can 2008; 30(11): 1002-7
Am J Obstet Genecol 2011; 205(5): 462 e1-7
Am J Obstet Gynecol 2009; 201(3): 273 e1-9



Incidence of PPH – Siriraj hospital Cesarean delivery

Year Cesarean delivery

ราย
PPH

ราย
%

2563 2,682 135 5.0

2562 3,214 162 5.0

2561 3,517 148 4.2

2560 3,804 128 3.4

2559 3,790 96 2.6

Siriraj Hospital data, by coding ICD-10 



Choice of Anesthesia

General Anesthesia Regional Anesthesia
(Spinal, Epidural, CSE)

Maternal Advantages - Maternal unawareness
- Secure airway
- Hemodynamics

- No airway involvement
- Better postoperative analgesia

Maternal Drawbacks - Risk of pulmonary aspiration
- Failed intubation

(Higher mortality)
- More meds used
- Uterine relaxation

- Hypotension
- Relative hypovolemia

Fetal effects Lower Apgar score*
Lower umbilical pH*

Less effect to fetus except
hypotension

*Int J Obstet Anesth 2019;37:5-15



Sum: choice of anesthesia

 Depends on several factors

 Patient: preoperative hypovolemic

 Surgical: massive bleeding is expected

General anesthesia: 

more hemodynamic stability



Anesthetic Management of postpartum hemorrhage

 Resuscitation

 IV 2 large-bore at least

 Close monitoring : Invasive (Art-line)

 Keep warm

 PRC, FFP , Platelets, cryoprecipitate

 Follow lab : Hb, platelets, PT, PTT, Thromboelastogram

 If massive transfusion : E’lyte, Ca++, 

 Arterial blood gas

 Correct the cause 



Uterotonic Agents

 Aim: prevention and treatment of PPH

 Most common cause of PPH- Uterine atony

 Bleeding from: 

 Increased blood flow : uterine artery 100 - 350 ml/min

 Vessels do not have a thick elastic layer 

 Inability to undergo vasospasm

 Torn during delivery  uncontrolled hemorrhage



Int J Obstet Anesth 2010;19:313-9

Oxytocin = first line drug



The usage of Oxytocin

1. Low-risk elective 

cesarean section

2. Intrapartum cesarean section 

High-risk cesarean section



 The ED90 of oxytocin 0.35 IU 

(95% CI 0.18 – 0.52 U) 

 97.1% response rate at 0.5 U

 100% response rate at 1.0 U 

Obstet Gynecol. 2004;104:1005-10

1. Low risk elective cesarean section



Women with arrested labour, the 

ED90 was found to be 3.0 U 

Obstet Gynecol 2006;107:45–50

2. Intrapartum cesarean section



 The phenomenon of receptor desensitization 

 Explained by receptor down-regulation. 

 Loss of oxytocin receptors during oxytocin-induced and 

oxytocin-augmented labor (> 3-fold)

Obstet Gynecol 2006;107:45–50.

Pregnancy with arrested labor

ED90 Elective cases Labor arrested * times

Oxytocin (U) 0.35 3 8.6

Carbetocin 
(mcg)

14.8 121 8.1



 The newly developed synthetic analogue of oxytocin 

 1-desamino-1-monocarbo-[2-O-methyltyrosine]-oxytocin

 A half-life 4–10 times the duration of oxytocin 

 IV 8–30 mcg, IM 10-70 mcg  tetanic contraction

 Persists ~ 11 min 

 Rhythmic uterine contractions persist for

 ~ 60 after IV

 ~ 120 min after IM

Carbetocin

ED90 Elective cases Labor 
arrested

* times

Oxytocin (U) 0.35 3 8.6

Carbetocin 
(mcg)

14.8 121 8.1



 IV (optional, not recommended in some country,) 0.2 mg  slowly

– Repeated 15 minutely not exceed 0.8 mg/day

– Duration of action 3-6 hr

 IM 0.2 mg 

– Action within 10 min

– Repeated 2-4 hourly

Ergot alkaloid



 PGF2alpha (Carboprost, Hemabate®)

 PGE1 (Misoprostol, Cytotec®)

 PGE2 (Sulprostone, Nalador®)

Prostaglandins



Anaesthesia 2019; 74: 1305-19
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ACOG recommendation 2017

When uterotonics fail to adequately 
control PPH

Prompt escalation to other interventions

(tamponade or surgical techniques)

Obstetrics & Gynecology 2017;130(4):e168–e186



Hyperfibrinolytic stage in PPH



Tranexamic acid

Photo by: Kriengkrai Wongdamrong



WOMAN trial – Lancet 2017

Lancet 2017; 389: 2105-16 

• Large RCT, placebo controlled

• Sample size ~ 20,000

• 21 countries

• 193 hospitals

• Tranexamic acid 1 g, Vaginal/Cesarean

• Repeat TXA 1 g in 24 hr if ongoing



WOMAN trial, Lancet 2017

Lancet 2017; 389: 2105-16 



Cochrane Database Syst Rev. 2018 20;2(2):CD012964.



Cochrane Database Syst Rev. 2018 20;2(2):CD012964.





WHO recommendation 

 IV oxytocin

 Ergometrine, oxytocin-ergometrine, PGs

 Isotonic crytalloid

 Tranexamic acid*

 Uterine massage

 Intrauterine balloon temponade

WHO recommendations for the prevention and
treatment of postpartum haemorrhage 2012, *Updated in 2017

Lancet Glob Health. 2018 Jan;6(1):e18-e19.



Tranexamic acid for PPH

Am J Obstet Gynecol MFM 2022;00:100722. Article In Press 



Reduction in crystalloid load

 Minimizes side effects

 Reperfusion injury

 Leukocyte adhesion and inflammation

 Associated acidosis 

 Acute respiratory distress syndrome

 Systemic inflammatory response syndrome 

 Multiorgan failure 

Can J Surg 2014;57:55-60



Dealing with Massive blood transfusion

Metabolic derangement

 Acidosis

 Alkalosis

 Hypocalcemia*, HypoMg2+, HyperK+

 Dilutional coagulopathy

 Low fibrinogen level and platelets

 Hypothermia

Br J Anaesth 2013;111 Suppl1:i71-82 



Taiwan J Obstet Gynecol 2017;56(6):715-8 

PRC : FFP : platelets

6:4:1 or 1:1:1



High FFP : RBC ratio > 1:1

Taiwan J Obstet Gynecol 2017;56(6):715-8 



Int J Gynaecol Obstet. 2022 Mar;157 Suppl 1:3-50.



FIGO recommendation for PPH 2022

 Uterotonic agents

 Early use of Tranexamic acid

 Uterine massage

 Balloon tamponade/ other surgical intervention

 Damage control resuscitation

 IV fluid prefer RLS

 Massive transfusion protocol

Int J Gynaecol Obstet. 2022 Mar;157 Suppl 1:3-50.



KEY

 Multidisciplinary team *communication*

 Correct the cause of PPH

 Receptor desensitization of oxytocin

 Tranexamic acid 1 gm within 3 hr

 Well-prepared for massive blood loss in high-risk patients

 Massive transfusion protocol: high plasma : RBC ratio


