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Postpartum Haemorrhage (PPH) remains the most common cause 
of maternal mortality worldwide.

It is responsible for around 30% of maternal deaths, 
equivalent to 86000 deaths per year annually or ten deaths every hour



SEVERE ACUTE MATERNAL MORBIDITY (SAMM)

Geller SE  Am J Obstet Gynecol 2004;191:939-44

The WHO defines near miss as the case of a woman 
 allegedly died but survived complications 

arising during pregnancy, childbirth or within 42 days of 
termination of pregnancy



SEVERE ACUTE MATERNAL 
MORBIDITY (SAMM)

• PPH>1500 ml
• Decreased in peripartum 
hemoglobin concentration ≥ 4 g/dl

• Acute transfusion ≥ 4 units of blood
• DIC o shock
• Need for additional non-obstetric 
procedures (interventional 
radiology/hysterectomy/laparotomy)

• Blood loss leading to the 
compromisson of vital organs
• Admission to intensive care



SHOCK EMORRAGICO
Tissue hypoperfusion resulting from an acute 

and prolonged decrease in circulating blood volume

DETERMINANTS OF GRAVITY

The rate at which the bleeding develops
The consistency of the volume of blood lost
The efficency of compensatory mechanisms
The possibility of controlling the haemostasis



Do
 too little 
too late

Cantwel,2011



«Golden hour»
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Recognize etiological causes

Maintain uterine contractility with 
physical/pharmacological means

Obtain and maintain blood volume 
(Oxygen transport capacity)

Prevent/treat coagulopathy and 
transfer to the operating room

HOW LONG DO WE HAVE?
It is estimated that in the absence of treatment the exitus occurs within:

 2 hours in  postpartum hemmorrhage
ISS SNLG, RCOG, AOGOI

CONTINUOUS
REVALUATION



The most common errors in the 
management of PPH

Failure to identify 
and Prepare the 
patient 
with risk factors

Delay in treatment 
due to 
underestimation
of blood loss 

Inattention 
regarding the 
modification 
of vital signs

Symptomatic 
treatment of 

haemmorrhage 
 failure of etiologic 

identification

Delay in the 
identification 

of the limit between 
physiology and criticality

Delay in the 
availability of 

blood products

Delay in 
laboratory 
diagnostics

Lack of a 
treatment 
algorithm

Insufficient
Competence and

training

Ineffective
Interdisciplinary 
communication

Inadequate 
organization



PBM
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Transfusion Medicine and Hemotherapy 2023, Patient blood management in pregnancy, Kaserer A et al
Arch Gynecol Obstet. 2019 Nov 14. Patient blood management (PBM) in pregnancy and childbirth: literature review and expert opinion Surbek D et al



RISK
IDENTIFICATION 

The PPH can occur in any pregnancy and most women 
with PPH (61%) have no risk factors other than 

maternal age and c-section

Bateman BT, Berman MF, Riley LE, Leffert LR (2010) The epidemiology of postpartum hemorrhage in a large, nation wide sample of deliveries. Anesth Analg
 Dilla A.J. et al. Clinical validation of risk statification criteria for peripartum hemorrhage. Obstet Gynecol 2013;122:120-6



Presence of  additional risk factors during labor:
…but also

Prolonged second stade (>4 hours)
Prolonged labor (with or without oxytocin)
Use of oxytocin
Labor /birt hasty
Therapy with MgSO4

….if   one of  these conditions is present: 

The risk level moves to the next one: low…..medium….high

Dilla A.J. et al. Clinical validation of risk statification criteria for peripartum hemorrhage Obstet Gynecol 2013; 122: 120-6



4T’

TONUS 
70%

TRAUMA 
20%

TISSUE 
10%

TROMBIN 
1%

Uterine anomalies
Previous history of PPH
Uterine Atony
Uterine Infections
Use of oxytocin for 
induction
Stop/descent PP
Fast/prolonged labor

Instrumental birth
Laceration of the 
cervix, Vagina and 

perineum
Uterine rupture or 

inversion

Retention of placenta
Abnormalities 

of the
placentation

Anticoagulant 
Therapy
Congenital and 
acquired coagulation 
abnormalities
DIC
MEF
ELA

OTHER CAUSES Non evident hemorrhage:hemoperitoneum,
Spleen/liver rupture)



PLETHORA GRAVIDARUM: protective hypervolemia
 The cardiac output increases from 30% to 50% starting with the 6°week

 The total blood volume increases in proportion to the cardiac output, but
the increase in plasma volume is greater with respect to the mass of  red blood cells

☐ The plasma volume increases by 48% equal to 1250 ml
☐ The eritrocitaria mass increases by 18% equal to 250 ml
☐ The hematocrit is reduced from 40% to 33%
☐ Hemoglobin is reduced by diluition (from 13.3 to approximately 

12.1 g/dl)

Reduction of blood viscocity which improves placental 
perfusion by promoting maternal fetal exchanges of 

gas and nutrients



The pregnant woman is physiologically different

“Seeing is not believing - it is only seeing.”
George MacDonald, 

The Princess and the Goblin

 Not all bleeding is visible
 The visual estimate underestimates by about 30-50%
 Quantifying blood loss (QBL) is signifucantly more accurate than EBL (Estimated Blood Loss)
 QBL reduces the risk of underestimation and delay in treatment
 Simulation can improve EBL’s visual ability but that ability deteriorates within 9 months

QUANTIFYING IS BETTER THAN ESTIMATING



HOW TO MEASURE THE QBL

Measuring the loss of fluids and blood using graduated bags and/or weigh
The gauze soaked in blood and clots

Measure the loss before and after the birth

1 gram  =  1 milliliter of blood



Observation and Integration
 Integration and uterotonics

Urgent active Management 
Critical active Management  (mortality of 50% if not 
                                                                treated promptly)



In healthy pregnant and postpartum 
women, cardiologic physiologic 

compensatory mechanisms 
   prevent changes in vital signs until 

a large volume of blood 
       has been lost  (usually >1000ml). 
         Hence, changes in clinical and 

vital signs 
that result from hemorrhage 

appear late in the process and 
may not lead 

 early identification of PPH





Cochrane Database Syst Rev 2014 Feb; 2014 Treatment for primary postpartum haemorrhage
PLoS One. 2013;8(3):e57594 A systematic review of the relationship between blood loss and clinical signs. 
Pacagnella RC1, Souza JP, Durocher J, Perel P, Blum J, Winikoff B, Gülmezoglu AM.

 Introduction: This systematic review examines the relationship between blood loss and clinical signs and explores its use to 
trigger clinical interventions in the management of obstetric haemorrhage.

 Conclusion: This systematic review found a substantial variability in the relationship between blood loss and clinical signs, 
making it very difficult to establish specific cut-off points for clinical signs that could be used as triggers of clinical 
interventions. However, the shock index was found to be an accurate indicator of compensatory changes in the cardiovascular 
system due to blood loss.



If…..

          PAS fall of30 mmHg
          Increased  heart rate by 30/min
          Increased Respiratory rate by  30/minuto
          Diuresis Output <30ml/hour
          Hb (Hct) decreased by 30%

….it is probable that  the woamn has lost 30% of the volume of the circulating blood, 
resulting in a panel of

MODERATE to SEVERE SHOCK



SCHEDA MEOWS
Modified Early 

Obstetrics 
Warning System

Singh S, McGlennan A, et al. A validation study of the CEMACH recommended modified early obstetric warning system (MEOWS). Anaesthesia 2012



(Randma et al,2014- De Meestreet et al, 2013)

 Transmission of information that requires 
immediate attention and decisions

 Improves communication between 
professionals

 Standardization of information



Uterotonic Theraphy



Blood Gas Analysis: pH, Hb, Lac, BE

Complete blood count, coagulation profile

ROTEM/TEG

Transfusion center: request 4 U leucodepleted red blood cells

DO NOT WAIT FOR THE LABORATORY RESULTS 
TO START THE TREATMENT

..…check the following parameters every 30-60 minutes

FATAL TRIAD:   ACIDOSIS   HYPOTERMIA    COAGULOPATHY



Causes of Obstetric DIC :

Placental abruption 
Severe Preeclampsia pr HELLP syndrome
Acute fatty liver in pregnancy
Embolism of amniotic fluid
Intrauterine fetal death
Sepsis
Diluition coagulopathy secondary to massive transfusion

Systemic activation of coagulation, with formation of intravascular thrombin deposits and fibrin 
which cause thrombosis of small and medium caliber vessels e 

resulting in organ dysfunction and bleeding



CONSEQUENT TO THE LOST OF COAGULATION FACTORS 
DUE TO A MASSIVE BLOOD LOSS,

WITHOUT THE ACTIVATION OF COAGULATION CASCADE

DIFFERENTIAL DIAGNOSIS

It doesn’t determine uterine atony

CONSUMPTION 
COAGULOPATHY

THE CONSUMPTION OF COAGULATION FACTORS 
IS DETERMINED BY A PRIMARY INTRAVASCULAR

ACTIVATION OF COAGULATION CASCADE. 
TRIGGERED BY A PRIMARY PATHOLOGY

(PREECLAMPSIA, SEPSIS, PLACENTAL ABRUPTION, 
AMNIOTIC EMBOLISM, PROLONGED RETENTION OF DEAD FETUS)

DIC

Circulants fibrin degradation products (fdp)
 can cause uterine atony



Objectives:

Hb >8gr/dL
PLT >50x109 /L
PT ratio <1.5 in respect to normal
aPTT <1.5 in respect to normal
Concentration of Fibrinogen >2gr/L

Maintain :       
Ht > 21 - 24% T >34 °C     pH > 7,20. Ca++>1



STRATEGIES FOR REANIMATION
Restore circulating volume with cristalloid solutions while waiting for 
blood components….
…to sustain volemia and warrant adequate tissue perfusion 

 Boluses of 500ml
 Balanced crystalloid solutions  to reduce risk of 
Hyperchloremic acidosis
 After the administration of each bolus, 
physicians must assess the clinical status of patients

FIGO, 2022



TARGET 
MAP 50-60 mmHg

          PAS 80-90 mmHg 
Until major bleeding has 

been controlled
        (RECCOMENDATION 1C)

The concept of hypotensive resuscitation is because 
administering small crystalloid volumes reduces 

the risk of diluitional coagulopathy

FIGO, 2022

STRATEGIES FOR REANIMATION



Aggressive Approach

HYPOTENSIVE RESUSCITATION



WHO and ISS recommendation suggest early antifibrinolytic 
administration,within 3 hours of delivery of 1gr in 10minutes in women 

with PPH after vaginal or c section birth, in addition to standard treatment 
with uterotonics, repeatable after 30 minutes or  within 24 hours of the first 

dose, in case of recurrence of hemorrhage

TRANEXAMIC ACID

WOMAN Trial Collaborators. Lancet 2017; 389: 2105–16.
WHO recommendation on tranexamic acid for the treatment of postpartum haemorrhage. Geneva: World Health Organization; 2017



The decision to initiate 
red cell transfusion is 
CLINICAL

Red cell transfusion: homogrup/ Zero Rh neg 
1U  increases Hb of 1gr/dL and Hct of 2-3%

Trigger transfusion  platelet  is 75x109 . 

Woman RhD neg receives Platelet  RhD pos 
prophylaxis anti-D is necessary 

Fresh frozen plasma, when bleeding persists even after 
administration of red cells. Dosage: 15-20ml/kg.

Risk TACO/TRALI



TEG  / ROTEM

…each morphology 
has its own meaning



Clin Ter 2017; 168 (5):e307-316

Tranexamic acid 
1 gr

Extem 
ML > 15%

Normal
APTEM

Extem
A10 <40 mm

Long
Extem CT

FFP
20-30 ml/kg







Increases during pregnancy: 4-6gr/L nel III trim.

Accurate Biomarker of moderate to severe PPH progression

1° factor that is reduced during PPH 

Level  <2g/L : TARGET replacement

FIBRINOGENO       
CONCENTRATO

CRIOPRECIPITATO

Efficacia Buona Buona

Tempo di preparazione Breve Lungo (scongelamento)

Costo Elevato Basso

Rischio infettivo Basso (pastorizzazione) Moderato (NO pastorizzaz)

Rischio Reazioni 
Trasfusion

Basso (anafilassi) Elevato (reaz allergiche)

Fattori coagulazione I (1gr) I (200-300mg) VIII (80-
120U) XIII (40-60U) vWF 
(80U)

Gruppo sanguigno ABO Non necessario ABO noto

Conservazione Temperatura ambiente Congelato (max 1 anno)

FIBRINOGEN



rFVIIa
…update, May 2022

il rFVIIa is indicated for treatment sPPH,
when uterotonics are not sufficient 

to achieve hemostasis 

Dosage: 60-90 µg/Kg  bolus ev. 
Peak 10 minutes

If the response is insufficient, 
repeat a second dose after 30 minutes

Recombinant human FVIIa for reducing the need for invasive second-line therapies in severe refractory postpartum hemorrhage: a multicenter, randomized, 
open controlled trial G. LAVIGNE 2015 International Society on Thrombosis and Haemostasis 



rFVIIa in the management of  sPPH after the new indication



RCT France-Swisse
April 2007 - November 2010

 The study aimend to evaluate the efficacy and safety of a single dose of FVIIa in women with 
ongoing sPPH after failure with sulprostone
 Randomizzate 84 women with sPPH: 42 used rFVIIa after failure with Sulprostone  
42 woman managed with the «standard of care» of the home centre





Events VTE/ATE



Deaths

rFVIIa:resource among the options available in PPHs management 
No increase tromboembolic risk

«The use of rFVIIa in addition to current standard care may improve outcomes without 
further increasing the risks associated with sPPH»



 Cell salvage is well tolerated in obstetric setting, provided that 
precautions are taken against rhesus isoimmunisation

GRADO C

 We suggest that using peri-operative cell salvage during caesarean section 
with high risk of haemorrhage may decrease homologous transfusion

GRADO 2B

CELL SALVAGE



CELL SALVAGE
Use:

Abnormalities of the placentation
Risk factors for PPH
Coagulation disorders with the need for transfusions

Precautionary measures: 

• The use of a separate suction source for amniotic fluid
• Starting blood collection after delivery of the placenta
• Using a leukocyte depletion filter can further reduce 
the transfusion of amniotic fluid markers and bacteria 

Studies show that when collected blood is filtered through a leokocyte depletion filter, 
fetal squamous cells are present in levels comparable to those in maternal blood after the placenta is separated and 
that amniotic-fluid derived TF, which can cause disseminated intravascular coagulation, can be successfully removed.

Transfusion Medicine and Hemotherapy 2023, Patient blood management in pregnancy, Kaserer A et al



ostetrica

ginecologo

anestesista

Laboratorio/CT

OSS

neonatologo



Thanks
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