
LOCAL PRODUCTION OF DRIED 
BLOOD PLASMA
- A  M E A S U R E  F O R  L O C A L  A N D  N AT I O N A L  E M E R G E N C Y    
P R E PA R E D N E S S

Torunn Apelseth
Overlege 

Avdeling for immunologi og transfusjonsmedisin

Haukeland universitetssjukehus, Helse Bergen

Epost: torunn.oveland.apelseth@helse-bergen.no



Haukeland universitetssjukehus, Helse Bergen, Norway

Second largest hospital in Norway. 

- 900 beds, 945 000 patient 
consultation per year

- Adult and pediatric patients 
(including neonatal unit)

- Close collaboration with the 
University of Bergen

- Extensive research activiy

Services include: 

National Burn Center

Regional level 1 trauma center 

Regional Cardiac Surgery unit

Regional Stem-cell transplantation 
unit 



Department of Immunology and Transfusion Medicine, 
Helse Bergen

Hospital Based Blood Bank

• Second largest in Norway 

• Collects blood and produces
blood components for our
hospital and three surronding
hospitals 

• Donations per year: 19000

• Transfusion Service
• RBC transfusions per year: 

15000

• Plasma transfusions per 
year: 5000



The Nordic Collaborative Dried Plasma Project

Initiated by the Blood Far Forward 
program in Bergen

• Established January 2019

• Aim: To introduce dried plasma in 
the Nordic Countries

• Nordic Civilian-Military
Collaborative project: 

• Norway: Geir Strandenes, 
Torunn Apelseth, Einar 
Kristoffersen, Tor Hervig

• Sweden: Agneta Wikman, Patrik 
Hansson

• Finland: Jouni Lauronen, Jaako
Keranen

• Denmark: Jakob Stensballe

Scientific Advisory Board:
Simon Stanworth (UK) 
Patrick Thompson (UK, South Africa) 
Andrew Cap (US) 
Elon Glasberg (I) 
Gabriel Skallsjø (S)



History of Dried Plasma

• 1930: Pooled lyophilized plasma (1,2)

• 1940: WWII: High use

• UK and US: Pooled lyophilized
plasma (3, 4)

• Sweden: Spray dried plasma(5)
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corporate/02_the_company/04_financial/docs/annual report_2002.pdf



History cont.

• 1945: Transfusion associated hepatitis first discovered (6-10)

• 1968: National Research Council Committee on Plasma and Plasma Substitutes 
US: “the use of whole, pooled human plasma be discouraged and even 
discontinued unless a clear cut case can be made for its unique requirements.”
(11)

• 1985: French production stopped (12)
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Why do we want to transfuse plasma to our bleeding patients? 

Improved survival



Aim: To investigate the effect of transfusion (red cells, plasma or 
both) during evacuation of bleeding soldiers on survival outcomes

Results: 

• Early prehospital blood transfusion was associated with increased 24 
hour and 30 day survival in US military combat casualities

• Timing is critical, benefit depends on starting transfusion early

• 70 % of deaths occurred within the first hour after MEDEVAC rescue. 
More early deaths among non-recipients.



Prehospital plasma transfusion in civilian air ambulance service
improve 30 day survival and is safe (PAMPer Study)

RESULTS: Mortality at 30 days was significantly lower in the plasma group than in the 
standard-care group (23.2% vs. 33.0%; difference, −9.8 percentage points; P=0.03). 
No significant differences between the two groups were noted with respect to 
multiorgan failure, acute lung injury–acute respiratory distress syndrome, nosocomial 
infections, or allergic or transfusion-related reactions.



Improved survival with prehospital plasma transfusion if
transport time more than 20 minutes
(PAMPer and COMBAT study combined)

Results: 
In 625 patients with hemorrhagic shock, increased mortality with standard care
(crystalloids)  if preshospital transport time more than 20 minutes



Dried plasma as a bridge to definitive care

Karmsund bro, Rogaland, Norge



Commersially available
dried plasma in the world
today:

A. French Lyophilized Plasma, FLYP 
(French Military Blood Institute, 
Centre de Transfusion Sanguine
des Armees, CTSA)

B. Lyoplas N-w, (German Red Cross)

C. Bioplasma FDP (National 
Bioproducts Institute, Pinetown, 
South Africa)

Large centralized 
production units



Plasma transfusions in Norway 

Total number of plasma 
transfusions in hospitals in 
Norway 2019: 40195

Type of plasma products in use: 

- Solvent-Detergent Pooled
plasma 

- LyoPlas N-w (German Red 
Cross)

Ref. https://www.helsedirektoratet.no/rapporter/transfusjonsstatistikk



Where is dried plasma used in Norway today? 

Helse Bergen import dried plasma and 
distribute for local, regional and 
national use: 

• Air ambulance

• Oil industry health care

• Hospitals 

• Military Health Services 



Challenge

1. Norway is not self-sufficient with dried plasma. 

 This makes us vulnerable in emergency situations 
and creates a unnecessary uncertainty with regards 
to availability of treatment. 

2. We do not have enough dried plasma to supply our need.

 To ensure early access to plasma for all bleeding 
patients in Norway, plasma should be available at all 
treatment levels



Patient transport in Norway: 

How far du you get in 20 minutes…





Where are plasma needed? 

General practice

Ambulance Services
Local Community Hospital

Level 1 Trauma Centers



The solution is to produce our own dried blood 
plasma

Local production of dried blood plasma:

1. Better use of blood donor resources 

2. Enables us to adjust production according to need

 Increased need (major incidents, terrorist attacks, 
natural disasters or war)

 Reduced access (pandemic)

Improved preparedness



Project objective:

 To develop and implement a solution for local 
production of dried plasma in Helse Bergen 

To expand this technology to Blood Banks in Norway and in 
the Nordic Countries, which will ensure an efficient and 
predictable access to dried blood plasma and better blood 
preparedness. 



What do we need? 

We need technology to produce dried plasma

1. Production

 Preferably, to be produced in the Blood Bank

 Need to satisfy requirements for blood component 
production for human use

2. Product

 Long storage time

 Stored in room temperature or in refridgerator

 Easy to carry

 To be resolved in water at time of use



Market potential



Do you have the solution to 

our problem?  



THANKS!
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• Geir Strandenes

• Einar K. Kristoffersen

• Hanne Braathen

• Kristin Gjerde Hagen 
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• Joar Sivertsen

To the Nordic Collaborative Dried Plasma 
project: 

• Norway: Geir Strandenes, Torunn Apelseth, 
Einar Kristoffersen, Tor Hervig

• Sweden: Agneta Wikman, Patrik Hansson

• Finland: Jouni Lauronen, Jaako Keranen

• Denmark: Jakob Stensballe


