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Norway as a Pioneer in Prehospital Whole Blood Transfusion 
in Europe

• 2022 – “Implementation of a 
low-titre whole blood transfusion 
program in a civilian helicopter 
emergency medical service”. G. 
Sunde

• The HEMS Bergen covers a 
population of approximately 
550,000

• December 2015 - December 2020: 
72 patients were transfused; 52 
were followed up and 28 survived 
30 days. Of the 24 deceased, 16 
died within 24 hour after the 
trauma. 



Prehospital Emergency Medical Services in Helse Sør-Øst:
Lørenskog-base

• The Lørenskog base is one of the highest-activity bases, with ~2000 
missions/year ( Gjennom luftambulansetjenesten betjener OUS 
hele Norge … | Oslo universitetssykehus)

• Physician-staffed unit (rapid response cars and on-scene physicians)

• Air ambulance services (2 helicopters, 14 pilots, 17 medical doctors)

• Response to medical and trauma cases, it also handles pediatric and 
neonatal retrievals, interhospital transfer, search and rescue missions

• The HEMS are staffed with a prehospital anesthesiologist at the 
consultant level, a HEMS rescue paramedic, and a pilot.

• Ambulance response time <25 min (remote areas) 83% .
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Why Component Therapy Replaced Whole Blood?

• 1970s–1980s whole blood transfusion was largely replaced by component 
therapy in civilian practice

• Safety
• “Universal” RBC (blood group O) and “universal” plasma (blood group AB)

• simplified ABO matching 

• Octaplasma (Solvent/Detergent–treated pooled human plasma)
• pathogen inactivation
• standardized coagulation factor content
• reduced risk of TRALI and severe allergic reactions
• immunological uniformity

• PBM: goal-directed transfusion—giving the patient exactly what is needed

• Better storage and availability

Godbey EA. Clin Lab Med. 2021



Why the whole blood for transfusion is again an 
issue for discussion 

• One unit replaces the need for multiple components (RBC + plasma + platelets)
• This is only true for units stored for less than one week (best fresh whole blood 72H) 

• Patient bleed the whole blood
• FRESH whole blood is a very different component compared to cold-stored 

• Larger volume in one bag
• Easier logistics prehospital - True 

• Significantly less citrate in whole blood
• additional citrate only in platelet additive solution
• platelets are only available in fresh whole blood and platelet concentrate

• Additional volume crystalloids - True 

• Whole blood transfusion improves survival and reduce use of blood products
• SWiFT



Platelets and coagulation factors in cold-stored whole blood
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Why the whole blood for transfusion is again an 
issue for discussion 
• One unit replaces the need for multiple components (RBC + plasma + platelets)

• This is only true for units stored for less than one week (best fresh whole blood 72H) 

• Patient bleed the whole blood
• FRESH whole blood is a very different component compared to cold-stored 

• Larger volume in one bag
• Easier logistics prehospital - True

• Significantly less citrate in whole blood
• additional citrate only in platelet additive solution
• platelets are only available in fresh whole blood and platelet concentrate
• RBC concentrate + plasma = whole blood

• Additional volume crystalloids - True

• Whole blood transfusion improves survival and reduce use of blood products
• SWiFT



Citrate and volume
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Why the whole blood for transfusion is again an 
issue for discussion 
• One unit replaces the need for multiple components (RBC + plasma + platelets)

• This is only true for units stored for less than one week (best fresh whole blood 72H) 

• Patient bleed the whole blood
• FRESH whole blood is a very different component compared to cold-stored 

• Larger volume in one bag
• Easier logistics prehospital - True 

• Significantly less citrate in whole blood
• additional citrate only in platelet additive solution
• platelets are only available in fresh whole blood and platelet concentrate

• Additional volume crystalloids - True 

• Whole blood transfusion improves survival and reduce use of blood products 
compared to balanced blood component therapy
• SWiFT (The Study of Whole Blood in Frontline Trauma)



The Study of Whole Blood in Frontline Trauma (SWiFT)

• A pragmatic, phase 3, multicenter, unblinded, randomized, 
superiority trial across 10 air ambulance services in England 

• Patients with major traumatic hemorrhage were randomly assigned 
to receive either whole-blood transfusion (up to 2 units) or standard 
care with blood components (up to 2 units each of red cells and 
plasma) before arrival at the hospital 

• The primary outcome was a composite of death from any cause or 
massive transfusion (≥10 units of blood components or products) 
within 24 hours after randomization

Smith JE. NEJM.2026
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The Study of Whole Blood in Frontline Trauma (SWiFT)





Whole-Blood Group
(N=327)

Standard-Care Group
(N=314)

Treatment Difference
(95% CI)†

Prothrombin time above 
normal range on hospital 
arrival — no./total no. (%)

94/231 (40.7) 71/233 (30.5) RR, 1.31 (1.10–1.56)



Longer Prehospital Time Does Not Increase Bleeding-Related Death

Gauss T. JAMA. 2019

The post hoc power calculation demonstrated
a study power of 100%.
RBCs transfusion, but not other components, 
were available

https://jamanetwork.com/journals/jamasurgery/fullarticle/2751937


Upcoming trails

• Type O Whole Blood and Assessment of Age During Prehospital 
Resuscitation Trial (TOWAR) (University of Pittsburgh), prehospital, 
multicenter. Completed July 2025, no results

• Trauma-Sang TOtal dans les Hémorragies Massives (T-STORHM) 
(France), in-hospital. Completed January 2026, no results

• Trauma Resuscitation With Low-Titer Group O Whole Blood or 
Products (TROOP) (USA), in-hospital, multicenter. Recruiting. 

• Whole Blood in Trauma Patients With Hemorrhagic Shock (WEBSTER) 
(Colombia), in-hospital. Recruiting.



Drawbacks of Whole Blood Transfusion

• Variable and Unpredictable Hemostatic Content
• Significant loss of coagulation factors after one week of storage

• Platelet Dysfunction During Storage

• Inventory and Logistical Challenges
• Limited donor population

• Disproportional burden on group O  donors 

• How Much ABO-Incompatible Plasma Is Safe to Transfuse



How Much ABO-Incompatible Plasma Is Safe to 
Transfuse?

Shen Ch. Blood Transfusion. 2025
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How Much ABO-Incompatible Plasma Is Safe to 
Transfuse?

Shen Ch. Blood Transfusion. 2025
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Rare blood: personal experience
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