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Post-partum Hemorrhage: Worldwide

• PPH rates 30-70/ 1000 births

• 69690 deaths in the year 2015 

• Common in low resource settings

Global health estimates 2015 -WHO



PPH in Sri Lanka

• Number one cause of 
maternal deaths 2016
- 13.3% of total deaths

• 68% of maternal severe 
morbidity  2016

National Maternal Mortality 
Reviews



Maternal mortality - Sri Lanka

• Lowest in the South Asian region

•39/100000 live births in 2017 :   60% are preventable

India 130/100000(2016-2017)

Pakistan 178/100000(2015)

Family Health Bureau- Ministry of Health
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Definitions 
PPH Loss of  500ml or more blood within 24 hours of delivery, 
irrespective of the mode of delivery.

Grades Minor 500-1000ml

Major:  Moderate 1000-2000ml + signs & symptoms

Severe > 2000ml, or hypovolaemic shock

acute loss of > 40% blood volume

rate > 130ml/min & ongoing 



Physiological changes in Pregnancy

• Hypercoagulable state:    
Most clotting factors increase
Serum fibrinogen increases by 150-200%  (4-6 g/l)

• Fibrinolysis decreases
• Natural anticoagulant protein S decreases

• Blood volume increases by 50%
• Physiological anemia – Hb 10.5-11 g/dl

• Platelet count is in the lower range



Mechanisms of PPH

• Tone

• Tissue

• Trauma

• Thrombin / Fibrinogen

Combinations 



PPH : Clinical Presentation

•Unanticipated sudden bleeding:  

60% Uterine atony, no identifiable risk factor

No time for planning.

Drills, Local guidelines are essential.

• Anticipated bleeding: Placenta accreta spectrum 
disorders (PAS)

Planning and optimal management is possible.



PPH
Approach to manage bleeding

• Antenatal 
Identification, optimization & planning delivery of high risk 
pregnant women

• Intrapartum 
Standard measures to minimize bleeding at delivery
Specific measures according to the antenatal plan

• Postpartum
Detect PPH early 
Manage bleeding according to severity



Antenatal Identification, Optimization &
Planning  

• Anemia

Hb < 11g/dl – WHO definition of anemia in pregnancy.

- Potential risk of PPH 

- Postpartum anemia

Corrective measure

Antenatal Iron therapy



Identify pregnant women at high risk of PPH

• Placenta accreta spectrum disorders:  increasing with rising 
CS rates

• Obstetric complications: HELLP, AFLP, AFE, IUD

• Medical complications: Dengue fever

• Women on anticoagulants/antiplatelet drugs

• Large baby/ Twins



Preventive measures at 3rd stage of labour

Active management of the third stage of labour to prevent PPH (1A)

• Vaginal delivery:  oxytocin (5 IU) intravenously (1A)

10U IM WHO 2012

• Caesarean section:  oxytocin (5 IU) intravenously (1A).

• Intravenous administration of tranexamic acid (0.5–1.0 g) should be 
considered in women at increased risk of PPH (1C)



Specific measures 
Placenta previa after caesarean section care bundle

National safety agency & RCOG



Early detection of PPH
Track-Trigger-Response system: MEOWS 

Facilitates  
• early identification & prevention of maternal collapse
• early intervention with multidisciplinary input



TRACK & TRIGGER
White = 0 points
Green = 1 point
Yellow= 2 points
Pink = 3 points

3 in single parameter
Or > 5 total score = 
Moderate risk

> 7 total score = high 
risk
Need frequent 
monitoring every 3-5 
min
&
Immediate assessment 
and treatment by 
R/SR/VOG

+
Anaesthetist



Major Hemorrhage & ongoing bleeding:
A life threatening emergency: Needs immediate action  

Essential steps to be taken simultaneously to prevent lethal triad  
(Dilution coagulopathy hypothermia and acidosis)
• Resuscitate: ABCDE
• Call for help/Communicate, Multi disciplinary input
• Monitor: including IBP,CVP,CO
• Control bleeding: Medical & Mechanical/Surgical
• Stop or minimize factors contributing to bleeding



Components of medical control - major PPH 
• Uterotonics

• Fibrinolytics 

• Rapid replacement of deficit & ongoing loss to maintain CVS    
stability / organ perfusion : (Hypotensive resuscitation 
recommended by NATA)

Rapid blood transfusion to match rate of loss                

Replace blood components

Avoid dilution 

Avoid overload 

• Minimize hypothermia, Metabolic acidosis



Therapeutic Uterotonics 

• First-line oxytocin infusion 2-10 u/hour 

• Second-line 
oergometrine (0.2-0.5 mg, IM)
omisoprostol (800 μg, sublingual), or 
osulprostone (500 μg/1 hour, IV), or 
ocarboprost (0.25 mg/15 min IM, up to 8 doses)  (1B)

NATA consensus statement 2019, Green top guideline RCOG 2016



Tranexamic Acid



Replacing blood in severe hemorrhage

• Restrict crystalloid ( 1-2 ml for each ml blood loss initially) 

• Replace blood loss with blood as soon as possible

• Rapid transfusion of warmed blood via rapid warmer infuser 
O negative --> Group specific un-crossmatched--> 
crossmatched

• Intraoperative cell salvage: recommended



Blood component replacement - an integral part of the 
management

Formula driven vs Targeted therapy

Essential when uterotonics Tranexamic Acid blood & stitches fail



Methods of replacing blood components

1. Empirical formula driven: Massive transfusion protocol/ shock 
packs

2. Early targeted therapy using POC TEM

3.   Combination of 1 & 2

NATA consensus statement 2019





EMPIRICAL FORMULA DRIVEN VS EARLY TARGETED 
THERAPY

Formula driven therapy Early targeted therapy

1. Basic concept • Blood has RBC plasma & platelets:
Replace all

• Taken from Trauma & military 
practice

Given to all in similar manner without 
waiting for laboratory reports  
S pack 1  Blood : FFP : PLT        1:1:1
S pack 2 Blood : FFP : PLT + Cryo 8-10 u

• Find specific derangement using
POC TEM. 

• Replace only the deficient 
factors: Usually fibrinogen

Transfusion is tailored to the 
patient’s need



EMPIRICAL FORMULA DRIVEN VS EARLY TARGETED THERAPY
Formula driven therapy Early targeted therapy

2. Tests guiding 
therapy

• INR, APPT  S Fibrinogen          
Platelet count          

• Turnaround time > 90 min

• Only numbers

• Lab reference range for pregnant 
women not known

• Indicates clotting derangement at the 
time of sampling but correction is 
done  > 1 ½ hours later – correct 
dose unknown.

• TEM @POC; FibTEM
ExTEM

• Results in < 10 min

• Numbers and graphical display -
shows aspects of haemostasis that 
are difficult to obtain with traditional 
tests.
• Validated for pregnant women

• Rapid correction can be done 
immediately and with the correct 
dose.





EMPIRICAL FORMULA DRIVEN VS EARLY 
TARGETED THERAPY

Formula driven 
therapy

Early targeted therapy

3. Assessing the adequacy of 
replacement

• Difficult : need to wait 
for another  >90 min

• Very easy : Validated dose 
calculation chart indicates 
the dose/Kg body weight

Repeat test results in 10 min



What is Coagulopathy in PPH ?
Mainly depletion of fibrinogen over other coagulation factors

Early stage 
• Loss, Dilution and Deactivation

Late stage
• Consumption (DIC)



Predominant type of coagulopathy  is 
dependent on etiology
DIC (consumption) appears early 

Placental abruption, Dead fetus syndrome, Amniotic fluid embolism

Loss, dilution and deactivation                         
Ruptured uterus 
Atonic uterus 
Trauma
Retained products
Placental adhesive disorders



It is important to know the levels of serum  
fibrinogen early in haemorrhage
Why?
• The first factor to drop precipitously is fibrinogen.

• An early biomarker for the progression of PPH

For each 1g/l drop, 2.63 fold increased risk for PPH   

When < 2g/l : 100% positive predictive value for severe PPH

When > 4g/l : 79%  negative predictive value for PPH



What would be the rational treatment?
Replace fibrinogen rapidly

• Preemptive Fibrinogen therapy – not recommended

• Fibrinogen level not known & ongoing bleeding  –

Replacement could be beneficial

Dose cannot be calculated

Deficit may not be adequately corrected



Rapid correction of fibrinogen level 
Important steps to follow 

• Rapid blood loss or >1000ml - commence rapid warm blood transfusion.

• Do POC TEM test : FibTEM A5, ExTEM

• Look at the graph (TEMogram) width and the test result  

FibTem A5 > 12mm is normal, < 12mm is abnormal 
• Check the deficit in mm to bring it up to 12 mm

• Calculate the dose using the validated table & transfuse immediately

• What is the source of fibrinogen? 

FFP : Need a large volume (has little fibrinogen)

Cryoprecipitate: small volume (has up to 20 times that of FFP)

Fibrinogen concentrate : the best, no preparation time 

Green top guideline 2016



RAPID CORRECTION OF FIBRINOGEN LEVEL



STUDY at CSHW
Retrospective, observational, single center study

over a period of 4 years

OBJECTIVES  

Assess whether early targeted therapy using POC TEM compared to 
empirical formula driven treatment has

• made any improvements in outcomes

• made any benefits to the health care system



Findings
• 86% increase in cryoprecipitate transfusion. P : 0.000 

• 32% of patients in the TEM group did not need cryoprecipitate 
despite having a major bleed

• 45% reduction of platelet transfusions with TEM group. P : 0.025

• 73% reduction in FFP transfusion in TEM group   P : 0.000

• 48% reduction in the blood product volume transfused   P : 0.0253



Findings

• No significant reduction of blood volume transfused - 7% 
decrease P 0.5

• No significant reduction in blood loss- P 0.9

• A 10. 1 % reduction in hysterectomy rate

• Over all lesser percentages of complications: TACO ( P < 
0.008)

• ICU stay - 45% reduction with TEM group  P : 0.000

• 28 % reduction in total expenditure



CONCLUSIONS
• Early targeted therapy is associated with 

• fewer blood component transfusions

• fewer complications associated with those transfusions

• shorter ICU stay 

• lower cost. 

• The study suggested that early targeted therapy would be the  
better method in replacing blood components in the future 
management of PPH



Retrospective analysis of 51 cases of PPH managed with ROTEM guided blood 
component replacement over a period of 18 months (Jan 2018 - June 2019)

Hysterectomy Rate (%) 17.6

Average ICU Stay (days) 2.0

Mode of Anaesthesia Used SAB GA
Labour Epidural 
Topup CSE

% of patients 80.4 11.8 2.0 5.9

Blood Product Use FFP Cryo Platelets

% of patients 7.8 52.9 13.7

Average Number of Bags 4.3 29.0 5.4
Average No. of Units of Blood 
Given 3.7

Average Blood Loss (ml) 2078.4

Cause of Bleeding
Placenta Accreta
Spectrum Atony Placenta Praevia Trauma

%  of patients 74.5 11.8 11.8 3.9

Frequency of Complications (%) 19.6

Complications Increase CRP Reaction to Cryo Paralytic Ileus Hematuria Reopening
Transfusion 
Reaction AKI/HELLP

% of patients 3.9 2.0 5.9 3.9 2.0 2.0 2.0



Current situation at CSHW

• Cause of PPH – 75% due to PAS disorders

• Aim for uterus preserving surgery (low hysterectomy rates 17.6%)

• 80% of cases are done under spinal anesthesia

• Essential equipment available : Rapid warmer infuser, invasive 
monitoring, Patient warmers

• POC TEM-guided protocol is used for all cases

• Morbidity – minimal & Mortality - 0



The journey to success: 
Our story

• Purchased the ROTEM delta machine locally in 2014 - cost Rs 
4 million (~USD 22000)

• Installed it in our ICU: only machine available at point of care 
in Sri Lanka. Other machines are not available at point of care

• The company began running information sessions regularly 
for ICU staff, and several times later on request.



Journey to success….

• Initially followed Liverpool Women’s Hospital’s algorithm

• Later modified it with the evidence based algorithm & 
validated dose calculation chart of Dr Klaus Gorlinger (a 
pioneer anaesthetist UH Essen, Germany) 

• It is easy to follow the algorithm and correct hemostatic 
defects with little required experience







Management of massive  haemorrhage in Obstetrics  CSHW
More than 40% of blood volume (100ml/kg) and 
on-going severe bleeding.
Collapse/shock.

Activate massive haemorrhage pathway ( Inform registrar, senior registrar and 
consultant in obstetrics)

Call for help.
Inform anaesthesia registrar, consultant 
anaesthetist..

RESUSCITATE
ABCDE AND 
MONITOR

Take blood and send to lab. Inform blood bank.
FBC,INR,APTT, fibrinogen, U+E, calcium
ABG,ROTEM. Send  samples  to ICU.
Order MHP 1

Order red cells  4 
units. Cryoprecipitate 
20 units. Platelets 1 
AD. Follow ROTEM 
pathway.

No ROTEM?
Order red cells  4 units.
FFP 4 units
Platelets 1 (adult D)
And give 4:4:1 + cryo
10u

Suspected or continuing haemorrhage requiring further 
transfusion: 
REASSESS consider arterial and central venous lines. 
REPEAT ROTEM and correct according to pathway.
If no ROTEM order MHP2 (RBC 4u, FFP 4u, Platelet1AD, 
cryo 20u) and transfuse.
If further bleeding occurs contact 
haematologist/transfusion medicine specialist.

Aims for therapy:
Hb 9-10g/dL

Platelets >75x109 /L, ExTem A5> 47
INR & APTTI <1.5,ExTem CT <100
Fibrinogen >3 g/L, FibTem A5 >12
Ca2+ >1mmol        ML ExTem <5% 
Temp >36˚C                 within 60min 
pH >7.35
K+ 3.8-5mmol/l

STOP THE 
BLEEDING

Haemorrhage control
Bimanual compression.
Ergometrine 500 µg im
Syntocinon 40 IU infusion (10 u/h)
Check placenta and for trauma
Misoprostol 800 µg rectal/SL
Tranexamic acid  1g iv ,repeat after 20 min
EUA and BalloonTamponade
Compression sutures
Hysterectomy +/- Bilateral  internal iliac 
artery ligation

Always warm patient  and 
fluid/blood.
Consider Calcium gluconate

Repeat investigations including ROTEM.

Move the stable  patient to ICU.

STAND DOWN
Return unused 
components.
Document.

OR



The journey to success …..

• Mentors were identified, with those who had shown 
special interest being allowed to educate and run tests in 
difficult circumstances.

• TEM guided coagulation management is a team effort.

• Every member has a responsibility that they need to be 
aware of.



Summary

• 50-60 % of PPH deaths are preventable

• No pregnant woman should die of PPH in the modern 
practice of medicine

• Clinicians have a major role to play by practicing the 
evidence based approach 



Thank you 

Thank you


