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Whole  Blood  Systems
• Steady  supply  of  safe  donors
• Preparation  of  product
• Distribution  based  on  incidence  of  use
• Cost  effective 
• Avoid  waste  especially  with  shortage



Whole  Blood  Use  Increasing

Hashmi  et  al.  Transfusion 2021;61:S348 – S353.



Domaine Leroy  
Musigny Grand  
Cru – France
Cost - $75,000

Charles  Shaw  
Cabernet
California
Cost - $2.99

Low  Titer  O
Fresh  whole  blood
Still warm!

LTOWB – CPDA
Leukoreduced
35  Days  old

Cost - $600Cost - Priceless



WB  Coagulation  Function  Over  Time

Strandness et  al.  JTACS 2015;78:S31 – S38.



Effects  of  Leukoreduction

Remy  et  al.  JTACS  2018;84:S104 – S114.



Effects  of  Leukoreduction

Remy  et  al.  JTACS  2018;84:S104 – S114.



Leukodepletion  and  Belmont

14  Day  old  
leukodepleted LTOWB  
before  and  after  
Belmont  infusion

Hoyos  Gomez  T  et  al.  Injury  2022  PMID  36180259.  



LTOWB  and  Shortage
• Domaine  Leroy  Musigny

– Effective  hemostasis
– Reduced  blood  requirement
– Decreased  need  for  donors

• 3  Buck  Chuck
– No  improved  hemostasis
– Increased  blood  requirement
– Exacerbate  the  shortage



Armed  Service  Blood  Program
• Worldwide  responsibilities

– Peacetime
– War

• Servicemembers,  family  members,  
veterans  in  US  or  abroad

• Blood  obtained  from  MTFs,  shipped



ASBP  FWB
• Screened  low  risk  population
• Formally  tested  for  Hepatitis  B  and  

HIV  at  time  of  deployment
• Rapid  testing  after  donation
• 80%  sensitive
• Not  FDA  approved



ASBP  LTOWB
• Stored  in  CPDA – 1  solution,  35  days
• Not  leukoreduced
• Better  platelet  number  and  function
• Supply  chain

– Level  1  trauma  SAMMC
– Deployed  settings
– Special  Forces  medic  backpacks



American  Red  Cross
• Largest  supplier  of  blood  products  in  US
• Donors - general  population,  stringent  

requirements,  formal  testing,  FDA
• LTOWB

– Leukoreduced (allows  RBC  salvage)
– Stored  in  CPD  solution,  21  days







Southwest  Texas  RAC
• Distributes  WB  across  26,000  sq miles
• Source – Brothers  in  Arms
• Anti – A,  anti – B  < 1:256
• O+
• No  leukocyte  reduction  
• CPDA – 1,  35  days  expiration



Brothers  in  Arms
• Reliable  and  loyal  donor  source
• 75%  of  screened  men  were  eligible

– 1286  donating  at  last  count
• Donation  rate  - Every  2  months
• Social  media  and  special  events
• Blood  resupplied  when  used
• Wastage  rate  1 – 2%





Braverman  et  al.  Transfusion 2021;61:S15 – S21.



Local  Solutions
• Hospital  systems
• Requires  blood  donation  center
• Stable  donor  pool
• Hybrid  possibilities
• Facilitates  FWB  but  not  FDA  approved



Blood  Shortage - Pandemic

Riley  et  al.  AJPH 2021;111:860 – 866.









Execution
• Organize  collection  site  prior

– Collection,  store  and  transfuse  
minimizing  clerical  errors

• Trained  individuals
– Adhere  to  safety  practices
– Rescreen  donors
– FDA  screening,  drawing,  labeling





Pre – Screened  Population
• Low  risk  population
• Blood  type  known
• Testing  every  90  days

– Full  TTD  panel
– Low  titer  to  anti – A  and  anti – B
– anti – HLA  antibodies  in  females



When  to  Activate
• FDA  approved  products  preferred
• Available  blood  supply  overwhelmed
• May  need  FWB  to  get  platelets

– Rural
– Urban



CoTCCC Priority  List
• Cold  stored  LTOWB  
• FWB
• 1:1:1  plasma:platelets:RBCs
• 1:1  plasma:RBCs
• 1  Whatever  you  have



Donor  Testing
• Vital  signs,  Hgb
• Confirm  blood  type,  Rh
• Rapid  testing  for  HIV,  Hep B,  Hep

C,  RPR,  malaria  (85%  sensitive)
• Aliquot  to  licensed  lab  for  post  hoc  

tests



Collection
• Standard  blood  collection  bags  and  

tubing  properly  labeled
• 16  gauge  needle
• Tourniquet  or  BP  cuff  40 – 60  mmHg
• Bag  filled  to  mark  or  585g = 450cc
• Duration  of  collection  documented









Kaada et al.  
Transfusion  
2019;59:1446-
1452.



Future  Possibilities
• TTD  biggest  limitation
• Pathogen  reduction  riboflavin – UV  light

– Plasma
– Platelets

• Whole  blood  being  tested  now



Final  System  Considerations
• What  is  low  titer?
• Will  you  give  O+  to  females?
• Can  females  donate?
• Will  you  leukoreduce?
• How  long  will  you  store  the  blood?
• Do  you  dare  to  consider  WBB?
• How  good  is  your  wine?
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