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• Describe the role of transfusion medicine service in Massive 
Transfusion

• Identify critical components of Massive Transfusion Protocol

• Discuss quality metrics and performance review 

OBJECTIVES 



• Timely management of massively bleeding 
patient requires significant coordination of 
resources 

• Providing fast, safe and appropriate amount 
of blood products for resuscitation 

• Providing timely coagulation studies to allow 
goal directed therapy

• Monitoring of the quality metrics as well as 
product wastage 

• Availability of Transfusion Medicine 
specialist for consultation during massive 
transfusion 

ROLE OF TRANSFUSION MEDICINE 
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KEY COMPONENTS OF MTP PROTOCOL 

• Information for easy and rapid activation

• Resource allocation and role assignment 

• Blood Bank procedure for product preparation 

• Uninterrupted delivery of products to the 
bedside 

• Transfusion guidance

• Recommendations for adjunct product 
administration  

• Testing guidance 



THERE IS ROOM FOR IMPROVEMENT NATIONWIDE

• Thirty-one survey responses from facilities across the United 
States 

• 51.6% greater than 500 beds , 55.2% tertiary care, 85.7% 
designated as a trauma center, 75% teaching hospital

•  Only 4 had 100% compliance 

• Uncrossmatched blood was identified with a special sticker or tag

• O-negative blood was used for emergency release

• The medical director was accessible on-site, on-call or both

• Type and cross-match was collected as soon as possible

Moon et al, Transfusion 2023



COAGULOPATHY IN OBSTETRIC HEMORRHAGE 
• Low fibrinogen and prolonged 

aPTT during the first 2 L of 
hemorrhage were associated with 
a subsequent composite adverse 
outcome

• Among women with and without 
the composite end point after 1.5 
to 2 L of hemorrhage 

• Median fibrinogen 1.5 g/L (IQR, 
1.0-1.9) vs 2.7 g/L (IQR, 1.9-3.4) 

• Median aPTT 32 s (IQR, 28-36) vs  
39 s (IQR, 30-47) 

• PT and platelet count as assessed 
during the first 2 L of hemorrhage 
were not associated with 
morbidity or mortality

Gillissen et al, Bloodadvances, 2018. DOI 10.1182 



ACUTE OBSTETRIC COAGULOPATHY(AOC)

• Clinically significant coagulopathy is rare 
during PPH

• At 1000 mL blood loss, fibrinogen was ≤2 
g/L in 2.4% 

• 22.2% of cases with abruption

• Women with very large bleeds (>3000 mL) 
had evidence of a dilutional coagulopathy, 
although hemostatic impairment was 
uncommon

• Hyperfibrinolysis was observed in a small 
subgroup (1.06/1000 maternities) 

Lloyd et al, J Thromb Haemost. 2023;21:862–879



AOC

• Plasmin/antiplasmin (PAP) > 40 000 ng/mL 

• Strongly Positive D-dimer

• Hypofibrinogenemia

• Dysfibrinogenemia

• Reduced factor V, factor VIII and factor IX

• Decreased factor XIII

• Increased activated protein C

Lloyd et al, J Thromb Haemost. 2023;21:862–879



MECHANISM INVOLVED IN COAGULOPATHY ASSOCIATED 
WITH OBSTETRIC HEMORRHAGE

• PPH-associated coagulopathy has been described as a 
form of disseminated intravascular coagulation (DIC) 
where hemostatic changes are predominantly due to 
consumption of coagulation factors

• Increased pro-coagulant factors, including fibrinogen, 
FVIII, and von Willebrand factor (VWF), and reduced 
anticoagulants, such as protein S 

• Fibrinogen falls to critically low levels earlier than 
other coagulation factors during PPH

• Prolongation of prothrombin time (PT) or activated 
partial thromboplastin time (APTT) is rare during PPH 
until bleeding exceeds 3 L

• Rarely severe coagulopathy may contribute to 
bleeding, classically in the setting of amniotic fluid 
embolism and placental abruption  

Bell et al, J Thromb Haemost. 2023;21:2064–2077



FIBRINOGEN

• Women with severe PPH had 

• Lower fibrinogen, factor V, antithrombin activity, protein C 
antigen, prolonged prothrombin time

• Higher D-dimer and TAT complexes 

• Multivariate analysis showed Fibrinogen as the only 
marker associated with the occurrence of severe 
PPH

• The risk for severe PPH was 2.63-fold higher for 
each 1 g/L  decrease of fibrinogen

• Positive predictive value of a fibrinogen 
concentration of ≤2 g/L  was 100%

• Negative predictive value of concentration >4g/L 
was 79%

Charbit et al, J Thromb Haemost. 2007 Feb;5(2):266-73



• Three blood variables were identified as independent 
risk factors for PPH at week 35-37

• Fibrinogen level < 4.0 g/L (OR [95% CI], 1.96)

• D-dimer level  > 2.7 μg/mL (2.03 [1.29–3.19])

• Antithrombin activity < 85% (1.84 [1.05–3.21])

D-DIMER 

Endo-Kawamura et al, J Perinat Med. 2016 Jul 1;44(5):551-6



• Factor XIII (FXIII), fibrin stabilizing factor, 
circulates in plasma as a heterodimer composed 
of two catalytic A–subunits and two carrier B–
subunits

• Samples from 376 women with normal 
pregnancy 

• Significant reduction in the mean FXIII activity 
during the second and third trimester

• References ranges 

• First Trimester 55–169 IU/dL

• Second  Trimester 45–147 IU/dL

• Third trimester 42–125 IU/dL

• Postpartum period 61–137 IU/dL

FACTOR XIII

Sharief et al, Haemophilia. 2014 Mar;20(2):e144-8



GOAL DIRECTED THERAPY

• FFP at a dose of 12–15 ml/kg should be administered for every 6 units of red cells 
during major obstetric hemorrhage. Subsequent FFP transfusion should be guided by 
the results of clotting tests if they are available in a timely manner, aiming to maintain 
prothrombin time (PT) and activated partial thromboplastin time (APTT) ratios at less 
than 1.5 x normal.

• Cryoprecipitate at a standard dose of two 5-unit pools should be administered early in 
major obstetric hemorrhage. Subsequent cryoprecipitate transfusion should be guided 
by fibrinogen results, aiming to keep levels above 1.5 g/l.



GOAL DIRECTED THERAPY

• When a massive transfusion protocol is needed, fixed ratios 
(6:4:1 ratio) of packed red blood cells, fresh frozen plasma, 
and platelets should be used. 



TRANSFUSION RATIO 

• Starting with Fixed-ratio, followed by 
goal directed therapy once the lab 
results are obtained  

• Actual cumulative product infusion 
differed from the initially recommended 
ratio

• Goal directed therapy is safe and 
effective however, rarely results in fixed 
ratio of products

Salmanian et al, Am J Perinatol 2023;40:95–98



TRANSFUSION RATIO 

• FFP/RBC ratio of >1 has been observed in obstetric population to maintain 
adequate coagulation parameters 

• Post-embolism survival following transfusion with a FFP/RBC ratio >1 
(odds ratio: 28.32; 95% confidence interval)

H. Tanaka et al., Taiw Jour of Obst & Gyn, 2017, 715e718



• 20,060 women were enrolled and randomly assigned to 1 g intravenous tranexamic acid or matching placebo

• A significant reduction of mortality (1.5% versus 1.9%, P=.045 for tranexamic acid compared to placebo, 
respectively)

• When the treatment was given within 3 hours of birth, the mortality rates from obstetric hemorrhage were 1.2% 
versus 1.7% comparing tranexamic acid to placebo (P=0.008)

• No increase in risk of thrombosis 

TRANEXAMIC ACID 

Lancet. 2017 May 27;389(10084):2105-2116.



• Comparing TXA 0.5g vs 1g vs placebo

• Hyper fibrinolysis was evidenced by a mean increase over baseline of 93% 
for D-dimer level at 120 min and 56% for the plasmin-antiplasmin level at 
30 min

• 1 g was associated with smaller increases over baseline D-dimers: 38% 
(13-63) [P=0.003 vs placebo]; plasmin-antiplasmin: -2% (-32 to 28) 
[P=0.009 vs placebo]

• Tranexamic acid 0.5 g was less potent, with non-significant reductions, D-
dimers: 58% (32-84]) [P=0.06 vs placebo]; plasmin antiplasmin: 13% (18-
43) [P=0.051]

• Both tranexamic acid doses reduced the plasmin peak

TXA DOSAGE 

British Journal of Anesthesia, 129 (6): 937e945 (2022)



• Multicenter randomized pilot trial 

• Administration of cryo within 90 min 
vs control group

• Less blood transfusions (excluding 
intervention cryoprecipitate) in the 
intervention group at both 24 h (4.1 
vs. 5.1 units, mean difference -1, 
95%CI -2.3–0.4) and at discharge (4.2 
vs. 5.2 units, mean difference -1, 
95%CI: -2.4–0.4) 

• Fewer surgical procedures in the 
intervention group had (46% vs. 59%, 
OR 0.6, 95%CI 0.3–1.1) and fewer ICU 
admissions (5% vs. 13%, OR 0.4, 
95%CI 0.1–1.1)

EARLY ADMINISTRATION OF CRYOPRECIPITATE

Anaesthesia 2022, 77, 175–184



• Multicenter, RCT, 437 patients

• Failure as composite primary efficacy 
endpoint: at least 4 g/dl of hemoglobin 
decrease and/or transfusion of at least two 
units of packed red blood cells within 48 hours 
following investigational medicinal product 
administration

• Blood loss and plasma fibrinogen were similar 
in both groups

• Failure rates were 40.0% and 42.4% in the 
fibrinogen and placebo groups, respectively 
(odds ratio [OR] = 0.99) after adjustment for 
center and baseline plasma fibrinogen; (95% 
CI 0.66–1.47; P = 0.96)

EARLY ADMINISTRATION OF FIBRINOGEN CONCENTRATE 

BJOG 2021;128:1814–1823



• 610 patients required at least 1 unit of RBCs 
within 24 h of delivery

• 12.0% (n = 73) met criteria for massive 
transfusion

• Mean transfusion requirement of 8.6 units of 
PRBC, 6.6 units of FFP, 1.0 units of PLT, and 5 
units of pooled Cryoprecipitate

• 93.9% of patients were RhD-positive (n = 573) 

• This population would be eligible for receiving 
LTOWB

• 3.28% (n = 20) of patients possessed a passive 
anti-D due to prior Rh immunoglobulin (RhIg) 
administration

• 2.0% had allo-antibodies 

WHOLE BLOOD

Transfusion. 2023;63:S112–S119.



• 20,349 patients, ROTEM monitoring

• Patients in the PCVT group received 

• Fewer transfusions of RBCs (P=0.0001), FFP (P b 0.0001), 
and platelets (P= 0.0001)

• Estimated blood loss was also significantly lower in the 
PCVT group (median [IQR] 2000 [1600–2500] vs 3000 
[2000–4000] mL, P b 0.001)

• The incidence of puerperal hysterectomy (25% [7/28] vs 
53.5% [31/58], P = 0.013) and postoperative ICU 
admission (3.6% [1/28] vs 43.1% [25/58], P b 0.001) were 
significantly lower in the PCVT group

LABORATORY 
MONITORING

Snegovskikh et al. , Journal of Clinical Anesthesia 44 (2018) 50–56



• Ultimate goal is to improve patient outcomes 

• Standardization of the review process 

• Providing education and feedback to the 

clinicians 

• Currently there are no mandated quality 

metrics available for obstetric massive 

transfusion monitoring 

24

REVIEW OF CLINICAL PERFORMANCE  



• Documentation

• Timing of activation and 
deactivation

• Product wastage

• Compliance

• Laboratory monitoring

• Transfusion protocol

• Review of missed opportunities

QUALITY METRICS 
Metric Goal

Documentation 100%

Time of Activation to First RBC Infusion 30 minutes 

Time of Activation to First FFP Infusion 45 minutes 

Time of Activation to Time of MTP Pack Issued 10 minutes 

Product Wastage RBC <1%

Product Wastage Plasma <5%

Product Wastage Platelet <5%

Product Wastage Cryoprecipitate <35%

Lab Collection after MTP Activation 100%

Time of MTP Activation to Time of Collection of first Labs < 30 minutes

Time from MTP lab collection to result < 45 minutes

Transfusion ratio <2 

Time of Deactivation to Time of Blood Bank Notification <1 hour



• Post partum hemorrhage is a leading cause of maternal 
mortality and morbidity 

• Severe coagulopathy is rare but can be associated with poor 
outcomes 

• Standardized resuscitation strategies can improve outcomes 

• Multidisciplinary approach is crucial for developing effective 
strategies and protocol development 

SUMMARY 
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