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Scope of the problem

• Trauma

oFourth leading cause of 
mortality in the USA.

oMore than 30% of trauma-
related deaths are due to 
massive hemorrhage

oFocus on pre-hospital and 
immediate intervention for 
massive coagulopathy

• Obstetric hemorrhage
o#3 cause of maternal death

o1-3% in 2009, increased to 4.3 - 
10% in 2019.

o27% of maternal death 
worldwide, 11.2% in the US

o Increasing frequency likely 
related to increased rates of 
cesarean, placenta accreta 
spectrum, and maternal surgical 
comorbidity (obesity, AMA, etc..)
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Whole blood facts

• WB is stored between 1 °C and 6 °C. 

• WB can last up to 21 days

• Most centers in the USA limit the use of WB to 14–21 days

• Our trauma center uses LTO+WB (<1:256) 

• Some centers have a higher threshold for titers; as low as 
1:50. 
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Logistics of Whole Blood

• WB can be given through a warmed rapid infuser during MTP
o This is not recommended for all elements of CT.

• WB is all components in a single IV line (rapid/simple 
administration)

• WB does not need to be thawed, like FFP and cryoprecipitate do.

• Decreased likelihood of an administrative error with WB 
transfusion when compared to CT

• Rh negative Type O whole blood is rare in the donor pool and 
difficult to procure
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Whole blood, even as little 
as 1 unit early on, is 
associated with increased 
survival

Proposed mechanism: More 
rapid and effective 
correction of coagulopathy

Torres et al. Association of Whole Blood with Survival Amond Patients Presenting With Severe Hemorrhage in US and Canadian Adult Civilian Trauma Centers. JAMA Surg. 2023



Følsomhet Intern (gul)

Obstetric Specific Considerations

• Is obstetric bleeding different than trauma?
• We do not believe so. Uterus or GSW.

• Obstetric patients are admitted to the hospital and all have T+S
• Lets us pre-screen for antibodies and prepare CT-MTP in advance

• Obstetric bleeding is possible more dangerous – early identification
• More occult bleeding, abruption, AFI, VTE etiologies – limiting identification
• “Healthy Patient” paradox introduces bias – high index of suspicion needed

• Management is the same = Massive resuscitation + exploratory surgery.

• “Can’t release non-type-specific WB in the setting of known T+S because 
of the risk of hemolysis.”

• Concerns about RhD in female patients of childbearing age.
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Coagulopathy evidence by 
decreased fibrinogen is a 
marker for progression to 
more severe PPH
- Additional RBC units 

transfused
- Additional invasive 

procedures

Early correction of 
coagulopathy has biological 
plausibility in obstetric 
bleeding for reduction of 
morbidity and mortality.

Collis et al. Haemostatic management of obstetric haemorrhage. Anaethesia. 2015
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Obstetric patients get whole blood on ambulances

Polzin et al. Whole blood administration for obstetric-related Hemorrhage During 
Prehospital Transport. Obstet Gynecol. 2023.
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• Intermountain medical 
center

• 16 units of LTOWB
o8 of Rh neg, 8 of Rh pos
oLeukoreduced, <1:256

• Any ABO can receive LTOWB

• RBC salvage at 14 days to 
turnover stock

• UT San Antonio

• 8 units of LTO+WB

• All patients eligible

• 20 units maintained, 4 
reserved for OB hemorrhage

• Limit 12 units LTO+WB

• Crossmatched WB prior to 
accreta surgery

• CT if no crossmatch 
compatible WB available.

Morris et al. Whole blood for postpartum hemorrhage: early experience at two institutions. Transfusion. 2020



Følsomhet Intern (gul)Myers et al. Risk factors for massive transfusion in obstetrical hemorrhage and consideration of a whole blood program. Transfusion 2023



Følsomhet Intern (gul)Munoz et al. Whole blood transfusion reduces overall component transfusion in cases of placenta accreta spectrum: a pilot program. Journal of Maternal-Fetal & Neonatal Medicine. 2021



Følsomhet Intern (gul)

Retrospective study of 610 patients who 
required massive transfusion due to 
obstetric hemorrhage.

93% were RhD positive
3.7% possessed an antibody on T+S
CT was not given at the 1:1:1 Ratio

Myers et al. Risk factors for massive transfusion in obstetrical hemorrhage and consideration of a whole blood program. Transfusion 2023
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Our (OB/MFM) Plan and Strategy

Labor and Delivery is a helicopter. 

The accreta OR is a trauma OR.

1. Incorporate whole blood into all obstetric hemorrhage management 
through modification of MTP protocols
• LTO+WB + CT for All MTP regardless of blood type

• First 4 Units of MTP resuscitation in all cases will be whole blood.

• Stored on labor and delivery, same protocol as the helicopter.

2. Whole blood for resuscitation for planned accreta surgery
• Anticipated massive blood loss in every case

• Weeks/months to prepare type specific whole blood – possible?
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Our (OB/MFM) Plan and Strategy

4 Units PRBC
4 Units FFP
1 Unit Cryo

First Cooler

4 Units PRBC
4 Units FFP

Jumbo Platelets

Second Cooler

MTP Activation

Repeat/Continue MTP 
with CT

4 Units Whole Blood

First Cooler

4 Units PRBC
4 Units FFP

Jumbo Platelets

Third Cooler

MTP Activation

Repeat/Continue MTP 
with CT

4 Units PRBC
4 Units FFP
1 Unit Cryo

Second Cooler

Current Practice Whole Blood MTP

Whole blood benefits
- Whole blood has 2x the 

"active products" in 2/3 of the 
volume

- Less TRALI/TACO
- Easier to administer
- Universal release O+LTWB
- Can store in refrigerator, no 

thawing required
- Single IV access needed
- Belmont compatible
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What we (OB/MFM) will do when 
implementing WB MTP for all obstetric 
hemorrhage.

• Monitor for hemolysis in all patients after transfusion

• Post transfusion clinical services

• Monitor the implementation with QUAPI, blood bank and relevant 
safety committees.

• Acknowledge that this approach is cutting edge and publish our 
results for others to also benefit.
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Process pathway for WB units

Pre-hospital, 
Ambulance, 
Helicopter

Trauma 
bay

Process into PRBC (if able), 
training, or discard

21 days

SWTRAC reports <1% waste

Trauma Lifecycle LTO+WB

"Buffer" 
Available for 
PPH on L&D

Planned C. Hyst 
for Accreta

Trauma Bay

21 days

Given constant C.Hyst demand from accreta program potential for waste is low 
when keeping stock of ABO type matched whole blood available for L&D.

OB PPH Type Matched WB – Obstetric Whole Blood Bank Program

LTO+WB

LTO+WB, 
O+, A+, B+
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• 7 years ago 1 woman/month intubated in the ICU with MTP 

• Now 1 woman/year ICU with MTP

• No maternal death in 5 years

• Roughly 20-25 women/year with abnormal placenta (PASD) x5 years (not all will get and not all are
candidates) = 120 women who have received whole blood
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