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Acts of war are associated with a significant risk of injury
and traumatic bleeding in military personnel as well as
civilians. Rapid access to damage control surgery,
resuscitation and balanced blood transfusion is crucial to
reducing morbidity and mortality rates.
Access to blood transfusions is essential when treating combat-related injuries

involving a major loss of blood, as Major General Jon Gerhard Reichelt, former

Surgeon General of the Norwegian Armed Forces Joint Medical Services,

recently described in an editorial in the Journal of the Norwegian Medical

Association (1). Whole blood is the Norwegian Armed Forces' preferred option

for transfusion, primarily for logistical reasons, so as to ensure access to early

balanced transfusion with a blood product containing platelets, in accordance

with national clinical recommendations (2). The fact that whole blood is, for

the same reason, likely to be chosen as the primary product at Norwegian

hospitals in the event of war, and that Norwegian hospitals and the Armed

Forces must have a system and resources available for the donation, storage

and transport of large quantities of whole blood has, however, created

controversy (3). The Norwegian Armed Forces Joint Medical Services therefore

wants to explain the ramifications of inadequate blood preparedness in the

civilian healthcare system in times of crisis and war.
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Modern warfare

In modern warfare, some serious injuries will require damage control surgery

and blood transfusion. In recent weeks, the Ukrainian army has suffered

hundreds of fatalities on a daily basis, and more than three times as many

military personnel have been injured as a result of gunfire or explosions. If the

soldiers survive their initial injuries, the trauma team awaits them in a pre-

hospital setting or at a field hospital. The greatest risk that wounded soldiers

face in this phase is death from haemorrhagic shock or complications from this

(4).

«Experience shows that it is possible to save critically injured
soldiers. Access to blood products is a key success factor»

Experiences from Iraq, Afghanistan and other recent military conflicts in the

Middle East show that it is possible to save critically injured soldiers (5–7).

Access to blood products is a key success factor. National and international

civilian and military guidelines recommend early balanced transfusion when

treating patients with life-threatening bleeding (2, 8). Balanced transfusion is

achieved by using blood products containing erythrocytes, platelets and

plasma, which can be done by pooling blood components or using whole blood.

During armed conflicts, pre-hospital treatment and trauma surgery take place

in or near the war zone, which is often inaccessible to civilian healthcare

personnel. Initial surgical stabilisation in the form of damage control surgery

may require significant volumes of blood products. The need for blood products

in modern warfare is well documented by the British field hospital in Helmand,

Afghanistan (9). The logistics for getting blood products to the army medics

and doctors at the frontline need to be robust, ensuring that the cold chain is

not broken and that the products are not destroyed en route.

War in Norway

If war were to break out in Norway, the expectation would be that blood

products – sometimes large volumes – can be moved between regions.

However, this poses a logistical challenge, as blood components are stored at

different temperatures. In balanced blood transfusions, three cold chains are

required for the constituent components, whereas whole blood needs just one.

Meeting the need for balanced blood transfusions in non-hospital settings is

therefore a challenge. As we have seen in Ukraine, this can also be problematic

in hospital settings during a military conflict or other major crises. The need for

blood transfusions can snowball suddenly, sometimes on a large scale, and the

situation can be compounded by reduced access to vital supplies of electricity,
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water and personnel etc. Today's peacetime infrastructure may not be adequate

to cope with such circumstances, and contingency plans must take this into

account (10).

Whole blood and freeze-dried plasma are the Norwegian Armed Forces' first

choice for meeting the need for balanced blood transfusions during wartime.

Whole blood was first used in World War I. It was then forgotten and

subsequently 'rediscovered' during the war on terror that began in 2001 (11).

Whole blood is a complete blood product that is described in European

guidelines for the production and quality control of blood components (12), and

is included in Norway's national trauma plan (2). Several Norwegian blood

banks use whole blood in the routine treatment of patients with life-threatening

bleeding, and large volumes of it are used in a number of trauma centres in the

United States (13–15). Recent observational data show that the alternative of

whole blood transfusion has the same safety profile as balanced transfusion (16,

17).

«In balanced blood transfusions, three cold chains are required for
the constituent components, whereas whole blood needs just one»

Blood products for use in potential military operations in Norway or by

Norwegian armed forces abroad need to be produced by civilian blood banks in

Norway. Walking blood banks are an emergency solution for when access to

blood products is compromised due to logistical reasons, but as Nissen-Meyer

et al. point out, these will have a very limited effect in terms of volume donated

(3, 18, 19).

Whole blood and freeze-dried plasma should be used

The total defence, i.e. the whole-of-society national defence, and the healthcare

system represent the backbone of the blood supply for Norwegian military

operations. All the regional health trusts must be equipped to produce whole

blood in order to ensure military preparedness in times of peace, crisis and war.

The production of desired blood products should be monitored nationally and

distributed according to need.

«An effective preparedness plan is not necessarily about doing more
of what you normally do»

In peacetime, civilian hospitals must of course be allowed to choose their own

transfusion models and treatment methods; however, in the case of blood

preparedness, it is important that the principle of cooperation, as described in

the national health preparedness plan, is applied (20). This means that all

contingency plans must be drawn up in a collaboration involving all relevant

actors. An effective preparedness plan is not necessarily about doing more of

what you normally do. European recommendations on devising national,

regional and local blood preparedness plans should also be followed in Norway.
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They should be adapted to local conditions and provide for the handling of

crises in both peacetime and wartime (21). The recently established centre for

the coordination of blood preparedness in Norway (NoKBlod) can provide

assistance with this.

When the nation asks its young people to put their lives and health at risk in

order to ultimately save the nation's existence and protect the freedom of its

citizens, the potential for ensuring their survival must be fully exploited. Their

morale and willingness to fight depend on it.

The Norwegian Armed Forces' decision to use whole blood and freeze-dried

plasma for resuscitation together with damage control surgery to stop life-

threatening bleeding, was well thought through. Whole blood transfusions save

lives in the treatment chain until bleeding can be brought under control, and

the total defence must help to make this possible.

REFERENCES

1. Reichelt JG. Helsevesenet er en del av Norges forsvar. Tidsskr Nor

Legeforen 2022; 142. doi: 10.4045/tidsskr.22.0266. [PubMed][CrossRef]

2.  2022. Traumeplan NKT. https://traumeplan.no Accessed 11.7.2022.

3. Nissen-Meyer LSH, Esligini F, Bergerud UE et al. Blod og blodberedskap.

Tidsskr Nor Legeforen 2022; 142.

https://tidsskriftet.no/2022/06/kommentar/blod-og-beredskap Accessed

11.7.2022.

4. Eastridge BJ, Mabry RL, Seguin P et al. Death on the battlefield (2001-

2011): implications for the future of combat casualty care. J Trauma Acute

Care Surg 2012; 73 (suppl 5): S431–7. [PubMed][CrossRef]

5. Stansbury LG, Lalliss SJ, Branstetter JG et al. Amputations in U.S. military 

personnel in the current conflicts in Afghanistan and Iraq. J Orthop Trauma

2008; 22: 43–6. [PubMed][CrossRef]

6. Cannon JW, Holena DN, Geng Z et al. Comprehensive analysis of combat 

casualty outcomes in US service members from the beginning of World War 

II to the end of Operation Enduring Freedom. J Trauma Acute Care Surg

2020; 89 (suppl 2): S8–15. [PubMed][CrossRef]

7. Howard JT, Kotwal RS, Stern CA et al. Use of Combat Casualty Care Data 

to Assess the US Military Trauma System During the Afghanistan and Iraq 

Conflicts, 2001-2017. JAMA Surg 2019; 154: 600–8. [PubMed][CrossRef]

8. Joint trauma system clinical practice guideline.

https://jts.amedd.army.mil/assets/docs/cpgs/Whole_Blood_Transfusion_15

_May_2018_ID21.pdf Accessed 11.7.2022.

9. Godfrey BW, Martin A, Chestovich PJ et al. Patients with multiple 

traumatic amputations: An analysis of operation enduring freedom joint 

theatre trauma registry data. Injury 2017; 48: 75–9. [PubMed][CrossRef]

 

Total defence and blood preparedness | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.4045%2Ftidsskr.22.0266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35510455&dopt=Abstract
http://dx.doi.org/10.4045%2Ftidsskr.22.0266
https://traumeplan.no/
https://tidsskriftet.no/2022/06/kommentar/blod-og-beredskap
http://dx.doi.org/10.1097%2FTA.0b013e3182755dcc
http://dx.doi.org/10.1097%2FTA.0b013e3182755dcc
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23192066&dopt=Abstract
http://dx.doi.org/10.1097%2FTA.0b013e3182755dcc
http://dx.doi.org/10.1097%2FBOT.0b013e31815b35aa
http://dx.doi.org/10.1097%2FBOT.0b013e31815b35aa
http://dx.doi.org/10.1097%2FBOT.0b013e31815b35aa
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18176164&dopt=Abstract
http://dx.doi.org/10.1097%2FBOT.0b013e31815b35aa
http://dx.doi.org/10.1097%2FTA.0000000000002789
http://dx.doi.org/10.1097%2FTA.0000000000002789
http://dx.doi.org/10.1097%2FTA.0000000000002789
http://dx.doi.org/10.1097%2FTA.0000000000002789
http://dx.doi.org/10.1097%2FTA.0000000000002789
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32740296&dopt=Abstract
http://dx.doi.org/10.1097%2FTA.0000000000002789
http://dx.doi.org/10.1001%2Fjamasurg.2019.0151
http://dx.doi.org/10.1001%2Fjamasurg.2019.0151
http://dx.doi.org/10.1001%2Fjamasurg.2019.0151
http://dx.doi.org/10.1001%2Fjamasurg.2019.0151
http://dx.doi.org/10.1001%2Fjamasurg.2019.0151
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30916730&dopt=Abstract
http://dx.doi.org/10.1001%2Fjamasurg.2019.0151
https://jts.amedd.army.mil/assets/docs/cpgs/Whole_Blood_Transfusion_15_May_2018_ID21.pdf
https://jts.amedd.army.mil/assets/docs/cpgs/Whole_Blood_Transfusion_15_May_2018_ID21.pdf
http://dx.doi.org/10.1016%2Fj.injury.2016.08.008
http://dx.doi.org/10.1016%2Fj.injury.2016.08.008
http://dx.doi.org/10.1016%2Fj.injury.2016.08.008
http://dx.doi.org/10.1016%2Fj.injury.2016.08.008
http://dx.doi.org/10.1016%2Fj.injury.2016.08.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27592185&dopt=Abstract
http://dx.doi.org/10.1016%2Fj.injury.2016.08.008


10. Stanworth SJ, New HV, Apelseth TO et al. Effects of the COVID-19 

pandemic on supply and use of blood for transfusion. Lancet Haematol 2020;

7: e756–64. [PubMed][CrossRef]

11. Black JA, Pierce VS, Kerby JD et al. The Evolution of Blood Transfusion in 

the Trauma Patient: Whole Blood Has Come Full Circle. Semin Thromb

Hemost 2020; 46: 215–20. [PubMed][CrossRef]

12. Guide to the preparation, use and quality assurance of blood components.

Strasbourg: European Directorate for the Quality of Medicines & HealthCare,

2017.

13. Apelseth TO, Strandenes G, Kristoffersen EK et al. How do I implement a 

whole blood-based blood preparedness program in a small rural hospital?

Transfusion 2020; 60: 2793–800. [PubMed][CrossRef]

14. Hagen KG, Strandenes G, Kristoffersen EK et al. A whole blood based 

resuscitation strategy in civilian medical services: Experience from a 

Norwegian hospital in the period 2017-2020. Transfusion 2021; 61 (suppl 1):

S22–31. [PubMed][CrossRef]

15. Yazer MH, Spinella PC. An international survey on the use of low titer 

group O whole blood for the resuscitation of civilian trauma patients in 2020.

Transfusion 2020; 60 (suppl 3): S176–9. [PubMed][CrossRef]

16. Dishong D, Cap AP, Holcomb JB et al. The rebirth of the cool: a narrative 

review of the clinical outcomes of cold stored low titer group O whole blood 

recipients compared to conventional component recipients in trauma.

Hematology 2021; 26: 601–11. [PubMed][CrossRef]

17. Seheult JN, Bahr M, Anto V et al. Safety profile of uncrossmatched, cold-

stored, low-titer, group O+ whole blood in civilian trauma patients.

Transfusion 2018; 58: 2280–8. [PubMed][CrossRef]

18. Holcomb JB, Spinella PC, Apelseth TO et al. Civilian walking blood bank 

emergency preparedness plan. Transfusion 2021; 61 (suppl 1): S313–25.

[PubMed][CrossRef]

19. Apelseth TO, Arsenovic M, Strandenes G. The Norwegian blood 

preparedness project: A whole blood program including civilian walking 

blood banks for early treatment of patients with life-threatening bleeding in 

municipal health care services, ambulance services, and rural hospitals.

Transfusion 2022; 62: trf.16968. [PubMed][CrossRef]

20. Nasjonal helseberedskapsplan.

https://www.regjeringen.no/no/dokumenter/a-verne-om-liv-og-

helse/id2583172/ Accessed 17.7.2022.

21. Contingency BS, Plan E. (B-SCEP): Recommendations and Model

Preparedness Plan. Strasbourg: European Directorate for the Quality of

Medicines & HealthCare of the Council of Europe (EDQM), 2021.

https://freepub.edqm.eu/publications Accessed 17.7.2022.

 

Total defence and blood preparedness | Tidsskrift for Den norske legeforening

http://dx.doi.org/10.1016%2FS2352-3026(20)30186-1
http://dx.doi.org/10.1016%2FS2352-3026(20)30186-1
http://dx.doi.org/10.1016%2FS2352-3026(20)30186-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32628911&dopt=Abstract
http://dx.doi.org/10.1016%2FS2352-3026(20)30186-1
http://dx.doi.org/10.1055%2Fs-0039-3402426
http://dx.doi.org/10.1055%2Fs-0039-3402426
http://dx.doi.org/10.1055%2Fs-0039-3402426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31887756&dopt=Abstract
http://dx.doi.org/10.1055%2Fs-0039-3402426
http://dx.doi.org/10.1111%2Ftrf.16057
http://dx.doi.org/10.1111%2Ftrf.16057
http://dx.doi.org/10.1111%2Ftrf.16057
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32918285&dopt=Abstract
http://dx.doi.org/10.1111%2Ftrf.16057
http://dx.doi.org/10.1111%2Ftrf.16490
http://dx.doi.org/10.1111%2Ftrf.16490
http://dx.doi.org/10.1111%2Ftrf.16490
http://dx.doi.org/10.1111%2Ftrf.16490
http://dx.doi.org/10.1111%2Ftrf.16490
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34269432&dopt=Abstract
http://dx.doi.org/10.1111%2Ftrf.16490
http://dx.doi.org/10.1111%2Ftrf.15601
http://dx.doi.org/10.1111%2Ftrf.15601
http://dx.doi.org/10.1111%2Ftrf.15601
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32478858&dopt=Abstract
http://dx.doi.org/10.1111%2Ftrf.15601
http://dx.doi.org/10.1080%2F16078454.2021.1967257
http://dx.doi.org/10.1080%2F16078454.2021.1967257
http://dx.doi.org/10.1080%2F16078454.2021.1967257
http://dx.doi.org/10.1080%2F16078454.2021.1967257
http://dx.doi.org/10.1080%2F16078454.2021.1967257
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34411495&dopt=Abstract
http://dx.doi.org/10.1080%2F16078454.2021.1967257
http://dx.doi.org/10.1111%2Ftrf.14771
http://dx.doi.org/10.1111%2Ftrf.14771
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29802644&dopt=Abstract
http://dx.doi.org/10.1111%2Ftrf.14771
http://dx.doi.org/10.1111%2Ftrf.16458
http://dx.doi.org/10.1111%2Ftrf.16458
http://dx.doi.org/10.1111%2Ftrf.16458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34269450&dopt=Abstract
http://dx.doi.org/10.1111%2Ftrf.16458
http://dx.doi.org/10.1111%2Ftrf.16968
http://dx.doi.org/10.1111%2Ftrf.16968
http://dx.doi.org/10.1111%2Ftrf.16968
http://dx.doi.org/10.1111%2Ftrf.16968
http://dx.doi.org/10.1111%2Ftrf.16968
http://dx.doi.org/10.1111%2Ftrf.16968
http://dx.doi.org/10.1111%2Ftrf.16968
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35751878&dopt=Abstract
http://dx.doi.org/10.1111%2Ftrf.16968
https://www.regjeringen.no/no/dokumenter/a-verne-om-liv-og-helse/id2583172/
https://www.regjeringen.no/no/dokumenter/a-verne-om-liv-og-helse/id2583172/
https://freepub.edqm.eu/publications


Publisert: 9 August 2022. Tidsskr Nor Legeforen. DOI: 10.4045/tidsskr.22.0479

Received 8.7.2022, accepted 17.7.2022.

Copyright: ©️️️ Tidsskriftet 2026 Downloaded from tidsskriftet.no 24 June 2026.

 

Total defence and blood preparedness | Tidsskrift for Den norske legeforening


