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Midwife

Gynecologist

Call the 
anesthetist

Doctor, the lady is 
bleeding……..



But do I have to 
decide???

anesthetist



Coagulations factors in Pregnancy



NORMAL ENDOTHELIUM

COAGULATION                                 TAFIa                           FIBRINOLYSIS

TF

II            IIa

Fibrinogen                                       Fibrin                                             fdp

tPA

Pm               Pg
PAI-1

TAFI

PLACENTAL TROPHOBLAST

tPA

Pm               Pg

Fibrinogen                                   Fibrin                                     fdp

COAGULATION  TAFIa     FIBRINOLYSIS

TF 
  II              IIa

TAFI

PAI-2                     PAI-1

t-PA
 PAI-1





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



Treatment of coagulopathy should be considered early 
and simultaneously with the other strategies, 

especially in aetiologies with a higher risk of coagulopathy 
such as abruption or AFE. 

The main goals of haemostatic management are to 
treat hyperfibrinoly- sis and to restore clot formation. 

In the case of PPH this includes the use of antifibrinolytics 
like tranexamic acid (TXA), and agents that act 

on the coagulation cascade, 
such as coagulation factor concentrates, 
fresh frozen plasma (FFP) and platelets 



Initiation of haemostatic treatment is guided 
by the volume of blood loss. 

Blood loss equal or greater than 500 ml should 
trigger infusion of TXA and 

close monitoring of the patient, 
including initial SLTs (Clauss fibrinogen) 

 VET (ROTEM/TEG). 
The algorithm starts with a reminder regarding 

basic patient management, 
including monitoring and maintaining body temperature, 

acid-base status and calcium levels. 



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



…early and aggressive fluid administration to restore blood volume. This approach may, 
however, increase the hydrostatic pressure on the wound, cause dislodgement of blood 
clots, a dilution of coagulation factors and undesirable cooling of the patient. 

The concept of low volume fluid resuscitation, so-called “PERMISSIVE HYPOTENSION”, avoids 
the adverse effects of early aggressive resuscitation while maintaining a level of tissue 
perfusion that, although lower than normal, is adequate for short periods…



• strong ion difference (SID) close to 
24mEq/L 

• replacing varying amounts of chloride 
from 0.9% saline with bicarbonate, 
lactate or acetate 

• mild hypoosmolality

Lactate Acetate 

Crystalloid balanced  vs NaCl 0.9%

cristalloidi bilanciati cristalloidi bilanciati

Na = 135-145 mEq/l
Cl = 98-110 mEq/l
K = 3.5-5.3 mEq/l



Aggressive Approach

HYPOTENSIVE RESUSCITATION



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



Test results were obtained in less than 5’ 
when performed using POC device versus a 

median turnaround time of 88’ (range: 29-235’)
when blood collection tubes were 

sent to the central laboratory.





BLIND TRANSFUSION THERAPY



TEG  / ROTEM

…each morphology 
has its own meaning





R

MA

R:  > 1 

R: > 0 < 1 

MA: > 54 < 72 

MA:  < 54 Fibrinogeno 
funzionale

MA

MA: > 9 < 29 

MA:  < 9

Carenza di Fattori 
della coagulazione

Sanguinamento 
chirurgico

Carenza di 
Piastrine

Carenza di 
Fibrinogeno

Plasma  / Crioprecipitati

Chirurgo esperto

Piastrine

Fibtinogeno





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



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





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





Calcio



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



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»



PROTHROMBIN
COMPLEX 

CONCENTRATE

Blood Transfus 2019; 17: 112-36 DOI 10.2450/2019.0245-18 



Decision for Damage Control Resuscitation

 Massive blood transfusion protocols

 Limited use of crystalloids

 Bleeding control : 
- DCS (Damage Control Surgery) and 
- DCRI ( Damage Control Interventional 
Radiology)



Three parameters have been described in the literature as significant clinical indicators 
for early implementation of DCR and DCS : 
• acidosis (base deficit >8) 
• blood loss >1500 ml
• hypothermia (temperature 10 units by others4 ) 

Continuous vital sign monitoring and serial monitoring with blood gas analysis and body 
temperature are recommended. 

Operative time and number of blood units transfused are also crucial 
for DCR decision-making



Trasfer to ICU: 
 Coagulation abnormalities
 Metabolic abnormalities
 Hemodynamics



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





DIC has a complex pathophysiology, the understanding of the 
normal haemostasis and the highly orchestrated balance involving 

the various pathways including procoagulant/anticoagulant, 
fibrinolytic/antifibrinolytic and platelet/von Willebrand factor 

axis during pregnancy, is essential for the characterisation 
of the haemostatic abnormalities observed during DIC. 

Normal pregnancy is associated with activation of 
maternal leukocytes into a state akin to sepsis.

Nevertheless, placental trophoblast maintain a balanced systemic 
maternal inflammation during gestation by inactivation of 

maternal leukocytes. 
However, infectious agents, septic abortion, 

and amniotic fluid embolism leading to sepsis perturbed 
this balance and can lead to the development of maternal DIC 



The basic principles for treating obstetrical DIC include: 

1) treatment and resolution of the underlying condition leading to DIC;
2) fast and prompt delivery or termination of pregnancy 

(before the threshold of viability). The delivery options should be discussed 
by a multidisciplinary team and consider the safest mode of delivery to the 

mother, how fast she is expected to deliver, what are the resources of 
blood products and other supportive mechanisms available, 

and can she sustain a surgery; 
3) supportive treatment with blood product transfusion, 

surgical care and related measures; 
4) rigorous clinical and laboratory patients surveillance; 

5) prompt involvement of needed consultant such as hematologists, 
gynecological surgeons, anesthesiologists and others; 

6) in small to medium size health care facilities it is important 
to estimate whether their blood bank can support a massive

blood transfusion and, if necessary, contact regional or larger hospitals 
for assistance or for transferring the patient. 



Thanks
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