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WB in CZ - discussion starts there: 2018



PKDU

LTWB as licenced product with a fixed maximum price

WB in CZ2019



WB in CZ
June 2020 introduced into production and clinical use: 
 University Hospital Hradec Králové,
 Military University Hospital Prague
 University hospital Ostrava
 University Hospital Motol Prague 

(from 2022, supplied form Military University Hospital Prague)

 in traumacenters (massive transfusion, polytrauma)

 prehospital care – Air Ambulance Services:
• Hradec Králové (from 06/2020)
• Ostrava (from 08/2022)

 indications are gradually being refined based on experience

2020
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WB is back… which one ?

1/ 0 RhD neg /(pos)

2/ Low Titre / LTOWB:
WB from donors with low anti-A / anti-B IgM, (< 256 / 128) 

4/ Low risk TRALI

3/ Leucodepleted
(Platelets sparing filter) 



Production and use of LTWB in CZ
(6/2020 – 8/2022)

FN Hradec Kralove UVN Prague FN Motol FN Ostrava Total (T.U.)

Made (T.U.) 1052 244 0 221 1517

Transfused (T.U./patients) 933 / 308 125 / 51 13 / 9 171/120 1242/488

EMERGENCY 526 / 229 109 / 45 11 / 7 138/88 784/369

INTENSIVE CARE UNIT - TRAUMA 21 / 8 x 1 / 1 11/8 33/17

INTENSIVE CARE UNIT - SURGERY 188 / 72 5 / 2 1 / 1 5/4 199/79

INTENSIVE CARE UNIT - INT. MED. 43 / 13 x x x 43 / 13

OTHERS - OPERATING THEATERS 7 / 4 11 / 4 x 20/9 38/17

AIR AMBULANCE 148 / 79 x x 3/3 151/82





385 000 km2

78 900 km2



WB for small country ?
Despite the fact that the arrival time of the ambulance
is guaranteed by law to be a maximum of 20 min:

• difficult traffic or weather conditions may occur
• in addition, the occurrence of an injury may be long before it is

reported
• extrication and stabilization of the patient on site may take time
• the trauma center may be far from the scene of the injury

YES !



WB… WHERE ?

* Military Medicine

* Traumacenter (EMERY)

* Air Ambulance 
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Agneta Wikman
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Whole blood-prehospital and in-hospital in Sweden



 Where and when is whole blood used in Sweden?
Since 2019 on two ambulance helicopters in west-Sweden
Since October 2022 pre-hospital in one 24/7 emergency car
with a physician and in-hospital at the trauma center at 
Karolinska in Stockholm

 Production-logistics
In West Sweden: 2 units one week on the ambulance-
helicopter, then back to the blood bank and packed red cells 
are prepared. Plasma is discarded.
In Stockholm: one unit one week at the emergency car then
up to the trauma fridge. Base production 3 units/week.

 Material 
CPD, leukoreduced, platelet sparing filter (Terumo), 21 days
storage. Blood group O RhD pos/neg, male, low-titer donors. 

 Experiences
low wastage-0%
the clinicians are very positive; ”easy, fast, everything in one
bag”
Data from west Sweden after 3 years will be published
Stockholm started Oct-until now; prehospital 3 units, in-
hospital 15 units are transfused
Other regions are planning to start- independant routines

16

Short version



Whole Blood

Pro: 
- Time ”every minute counts”
- balanced transfusion with
platelets early
- high concentration of red 
cells, platelets, coagulation
factors compared to blood
components diluted in 
additive solutions

Con:
- logistic challenges for the 
Blood Bank
- blood groups (incompatible
plasma)
- only one supplier of
leukocyte reduction and 
platelet sparing filter





Whole Blood Product in Finland 
and

Finnish Prehospital Whole Blood Study

Jouni Lauronen
Implementation of Whole Blood for Transfusion
EBA Webinar 9.12.2022



FRCBS whole blood (LTOWB)
• Leukoreduced
• Male donors only, no HLA antibody measurement
• O RhD pos
• Titer ≤ 128, measured after every LTOWB donation
• 21 days shelf life, +2 ─ +6 ○C 
• Indication: emergency transfusion at prehospital emergency care
• Currently delivered only to the hospitals that participate for case group

patient recrution for Finnish Prehospital Whole Blood study (FinnPHWB)

Platelets Hb Hemolysis



Finnish Prehospital Whole Blood Study

• Open, non-randomized, multicenter clinical study
• LTOWB will be used in three centers while other centers will continue to use PRBC

• Hypotheses
• Use of LTOWB is feasible, and it is easier to use than current transfusion therapy
• LTOWB as prehospital transfusion therapy is clinically non-inferior compared to PRBC 
• Coagulation properties of LTOWB are better and LTOWB is associated with less severe endothelial 

damage and inflammation compared to PRBC

• Approved by the ethics committee for Helsinki and Uusimaa hospital district
• Funding from EBA, state subsidy for university hospitals, MATINE (Scientific Advisory 

Board for National Defence)
• 3 (-4) years recrution, first control patients recruited, no LTOWB used yet



Concerns

• Only limited number of users and thus patients, lot of wastage
• Is 21 days shelf life OK?

• Should we allow in-hospital use? 

• What are the other options for old units?

• FRCBS LTOWB could be useful in limited crisis while blood service operates normally, 
but may not be useful in large and long-lasting crisis

• Expensive, laborious, supply of consumables?

• Donor pool might be too small; male donors only, O RhDpos

• One bag system without leukoreduction may be better in larger, long-lasting crisis
• Emergency donor pool and walking blood bank option

Base
code

Approximated 
number of 

patients per year
FH10 35
FH30 20
PH00 15



Whole Blood -England

Rebecca Cardigan PhD, FRCPath
Head of Component Development/PI, NHS Blood & Transplant, England

Affiliated Lecturer, Dept Haematology, University of Cambridge



Status of whole blood
• Currently not routinely provided

• Started a programme of activity to explore options for provision

• Assessed feasibility of supplying LD WB (without platelets) whilst validating LD 
WB containing platelets

– Feasible
– Wastage issues to overcome
– Reduction in time to administer red cells and plasma

• Surveyed pre-hospital teams to ask what product they would want and what level 
of evidence prior to implementation

– Would like product all in one bag, preferably with platelets
– Would like to see clinical trial prior to routine use

• Secured funding and set up RCT of WB v standard of care

– Started this week, 18-24 months to recruit



Lessons learned
• Blood collection considerations

– Most practical to use standard collection systems & CPD anticoagulant 
– ‘sterile connect’ Terumo LD sets back in the blood centre

• Not easy for us to identify donors with anti-platelet meds – easier way to exclude was to 
use BAT systems which are only used if donors fulfil requirements for platelets

• Wastage

– Not practical to ‘recycle’ blood once it has left our organisation
– Consider extending use to non-trauma MH patients

• Shelf-life

• Needs to be pragmatic balance between what’s in the bag and ability to supply



Key considerations for implementation

• Benefits will depend on current standard of care and need to be understood

• Whether to make from D neg/pos donations

• How to make collection/manufacturing practical

• Minimising wastage

• Defining an acceptable shelf-life



EBA Webinar
12 / 09 / 2022

Christophe Martinaud (MD, PhD)
Centre de Transfusion Sanguine des Armées



Overview of whole blood program

 Lauched in 2018
o CS-FWB was still on the list of authorized products in France
o However:

o No medical device was authorized to process it
o No guidelines described its indications 

 Approval of the medical device
o Imuflex SP (Terumo BCT)
o In vitro studies assessing:

o Conformity of the CS-FWB according to French regulation
o Quality of RCCs derived from 7-day stored CS-FWB

 Guidelines and clinical trial
o Use in military settings according to French Military Medical Service Guidelines
o Use in civilian settings for patients included in the STORHM clinical trial

 First delivery and transfusion
 June 2021 in overseas operation
 November 2021 in the STORHM study

EBA Webinar – 12/09/2022 – Dr Christophe Martinaud – Centre de Transfusion Sanguine des Armées



Lessons learned

EBA Webinar – 12/09/2022 – Dr Christophe Martinaud – Centre de Transfusion Sanguine des Armées

 Requires the involvement of all the actors from transfusion medicine
o Donors: call out for O RH1 with low titer
o Blood collection – Preparation: selection criteria and coordination to filter within 12 hours
o Blood donation screening: indicator for screening completed in less than 48h
o Healthcare workers (nurses, physicians)
o Regulatory authorities
o Learned Societies

 Providing the current best standard of care is a key success driver

 Daily management is highly feasible for (our) blood establishment



Topic which needs special attention for the 
implementation of whole blood

EBA Webinar – 12/09/2022 – Dr Christophe Martinaud – Centre de Transfusion Sanguine des Armées

 Establish guidelines of utilisation and implement them in pratices
o “first blood product to transfuse in emergency for massive hemorrhage patient”
o Teaching and training
o Provide evidences

o From previous studies
o By recording every transfusion in order to analyse properly the use

 Mobilisation of the blood collect chain
o Promotional campaign
o Training for medical interview:

o Selection of supposed “low-titer”
o Provide clear objectives, regularly re-assessed

 Cost-effectiveness and clinical effectiveness



Use of whole blood as an emergency 
preparedness product

EBA Webinar – 12/09/2022 – Dr Christophe Martinaud – Centre de Transfusion Sanguine des Armées

• Highly desirable for the management of massive
hemorrhage

• Wil help to provide red cells – platelets and plasma in
the right timeline in emergency situations

• Implementation of warm fresh whole blood from blood
donor panel need to be considered



NORWEGIAN BLOOD BANK STRUCTURE

All hospitals in Norway have their own blood bank. 
Inventory of blood components differ based on local policies. 

The Norwegian Blood Banks are:
- Hospital-based 
- Activities include blood collection, component production and 

storage, in-hospital immunohematology and transfusion 
services 
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Haukeland 
University
Hospital 

2017

IMPLEMENTATION OF LTOWB IN NORWAY
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Whole blood can be stored longer than platelet concentrates,
which makes it an excellent solution in hospitals unable to 
maintain a sufficient inventory of platelet concentrates.

Ref. Apelseth et al. How Do I implement a whole blood based blood preparedness program in a small
rural hospital. Transfusion  2020; 60:2793-2800 

WHOLE BLOOD IN PREPAREDNESS PLANNING



Transfusion, 2019

Emergency whole blood collection is also an 
important part of our contingency here in 
Bergen. Haukeland University Hospital is the 
Level 1 Trauma center for the Western part of 
Norway. 

Example of activation of emergency 
whole blood collection: 
Trauma patient 
High demand for blood. Whole blood 
and platelet inventory depleted. 
Emergency collection of whole blood 
and apheresis platelet collections 
initiated with success. 
Patient received 11 cold stored and 24 
fresh whole blood units. 

Transfusion, Volume: 59, Issue: S2, Pages: 1446-1452, First published: 13 April 
2019, DOI: (10.1111/trf.15184) 



WALKING BLOOD BANKS

Emergency collection of whole blood from prescreened and pretested 
low titer group O blood donors. 

Whole Blood is collected on site or as part of a hospital-based blood 
preparedness plan and transfused immediately. 

Used in military, oil industry, municipal health care (pilot) 
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