
Fresh whole blood = stored at room temperature for <8hrs 
- 10mL/kg can give 10000 plts 

Indications:  
• Ideal PCV >30%, but if normovolemic oxygen delivery in resting animal can be maintained down to 

10% 
 
Component therapy can be considered because 

- Avoids exposure of patient to unnecessary components 
- Increases storage time 
- One donation may then benefit more than one patient  

 

 
Red blood cell transfusions: 
• Given for anemia related tissue hypoxia 
• Healthy animals can tolerate up to 20% loss of blood volume 
• Per-acute blood loss PCV may not drop for several hours until fluid shift/fluid therapy occurs 
• Older pRBCS may be less safe and beneficial than fresher (<7 days) in IMHA 

Fresh frozen plasma: 
• Spun and frozen within 8hrs of collection 
• Contains all coag factors, so used to treat hemorrhage secondary to coagulopathies  
• Can be used to treat heparin and warfarin induced bleeding but so can protamine and vit K 

(respectively) 
• Previous thought that FFP useful for 

o Pancreatitis - replace alpha macroglobulins and antiproteases 
o Parvoviruses - for antiparvo antibodies 

• No evidence for these  
• Effect on COP is minimal at clinically used doses 
• Slightly higher doses are needed for vWD and hemophiliacs than rodenticides (15-30mL/kg) 
• Frozen (not fresh) only has II, VII, IX, X (the non-labile factors) and albumin, not the anticoagulants 

or labile coag factors  
o V and VIII are the labile  

Other blood products 



• Cryoprecipitate 
o Made by freezing FFP then slow thaw 
o Fibrinogen, fibronectin, factor VIII, vWf 
o Preferred for hemophelia A or vWD 

 

 

• Liophilized platelets/PRP/platelet concentrate 
o Used for life threatening hemorrhage in thrombocytopenia  
o Fresh PRP/concentrate is just from spinning 
o Frozen concdentrate generally collected by apheresis then stabilized with DMSO 

• Reduces half life and recovery of platelets compared to fresh 
o Lyophilized have mild aldehyde cross-linking 

• Cryoprecipirate-poor plasma (cryosupernatant) 
o Hypoproteinmia 
o Coagulopathies (II, VII, IX, X) 

• Leukocyte transfusions are not done as only have a half life of hours 
  
Blood typing 
• Blood type = genetic marker on erythrocyte surfaces 

o Species specific 
o Antigenic in individuals without the same markers, developing alloantibodies 

• Even a small volume (1mL) of incompatible blood can cause life threatening immune reactions  
• Recommend to type: all patients before receiving blood, all donors, all breeding queens (type B 

can get neonatal isoerythrolysis) 
  
Dog blood types: 
• More than a dozen DEAs exist 

o Independently inherited so can have multiple different antigens present on RBCs 
o DEA 1.1, 1.2 and 1.3 also exist  



• If dea 1.2 or 1.3 positive will develop antibodies if transfused with 1.1 pos, so 
should always get 1.1 neg 

o 2 can no longer be identified as no longer have commercially available antibody   
o 3 is rare, more seen in greyhounds, Japanese dogs 

• 20% 3 negative dogs can have natural anti 3 antibodies -> delayed reaction 
o 4 98% positive,  no natural antibodies 
o 5 rare, natural antibodies in 10% -> delayed reaction 
o 7 is actually a circulating antigen that attached to RBCs in passing 

• Approx. 50% of dogs positive 
• 20-40% of neg have natural anti 7 -> delayed reaction 

Antigen Frequency Natural 
antibodies? 

Reaction if Abs  

DEA 1.1 45% <2% Acute severe 
DEA 2 Can no longer be 

identified 
  

DEA 3 6% (greyhounds, 
Japanese) 

15-20% delayed 

DEA 4 98% rare  
DEA 5 10-15% 8-12% delayed 
DEA 6 100%   
DEA 7 40-55% 10-40% delayed 

 
• DEA 1.1 most important as can cause severe reaction after sensitization 

o Other transfusion reactions are rarely described  
o DEA 4, Dal (in Dalmatians) have been reported 

• Dogs are either DEA 1.1 negative, or to varying degrees 1.1 positive  
• No important alloantibody sources prior to transfusion in dogs (pregnancy nto shown to be 

important) 
• Different methods 

o Simple cards with monoclonal antibody may have false positives if autoagglut, or false 
negatives if only mild agglut 

o Alvedia immnochromatographic strip 
• Only reliable method for persistent agglutination 

o Abaxis has cartridge with automatic reader but seems less accurate  
• Typing sera also exist for DEA 3, 4 and 7, others will need crossmatch  
• In bitches neonatal isoerythrolysis does not occur unless previous transfusion with missmatched 

blood 
• Dal has high frequency, except in Dalmatians 

o If alloantibodies are present then can have severe reactions 
o Dal- dogs were identified mostly in Dalmatians (15/128; 11.7%), Doberman Pinschers 

(183/432; 42.4%), and Shih Tzus (12/21; 57.1%)  

• Some discrepancies between blood type cards vs strips vs lab 
o For donors always send to lab 
o For recipients if you have to choose between high false negative and high false positive  

choose false negative (that way positive dogs may get negative blood but negative dogs 
wont get positive blood) 

  



Feline blood types: 
• Main blood group system is AB, consists of A, B and AB 

o A is dominant over B; only homozygous B will express B antigens  
o Only AB if there is a rare 3rd allele  
o Ragdolls more commonly have AB than other breed 
o Cats with a genotype A/A, A/ab, or A/b are type A, whereas only cats with b/b are type B. 

Rare AB cats are genotypically ab/ab or ab/b 
• Frequency of A and B depends on breed and geographics 

o All Siamese type A 
o US 97% A, but an AMC study showed 6% B 

• Cats have naturally occurring alloantibodies 
o Type B kittens get anti A alloantibodies through colostrum of queen 
o Can get neonatal isoerythrolysis when A or AB cats born to B queens 
o Type A cats have weak anti B alloantibodies (low titre) if present  

• Transfusion reactions when A get B blood are partially due to the A alloantibody in B 
blood 

• Do not have NI 
o Type AB cats don’t have alloantibodies 

• Recommended that they get type A blood if cant get AB as will have less 
alloantibodies 

• Washed/pRBCs better 
• Additional blood groups have been identified 

o Some DSHs have Mik antigen  
• Mik negative cats may have naturally acquired alloantibodies 

• Immunochromatographic strips (Alvedia) are the only reliable in house test 
o All B and AB cats should be confirmed at lab 

  
Crossmatching: 
• Recommended in dogs when: 

o Unknown transfusion history 
o Reaction to first transfusion  
o >7d post first transfusion (this is longer than I thought…) 
o Donor DEA 7 status unknown 
o Not needed for previously pregnant  

• Recommended in all cats where possible because 
o miK reactions can be fatal 
o typing is not 100% accurate 

• Looks for presence or absence of alloantibodies without determining blood type  
• Major = patient plasma against donor cells 
• Minor = donor plasma against patient cells  

o Less important as minimal plasma in pRBCs  
o Still do for B donors because of how many A antibodies they have 

• Autoagglutination or hemoglobinemia may preclude some methods of testing 
o Washing RBCs 3 times with saline may help 
o Gel methods fine 

• Can mix drop of donor blood to drop of recipient plasma to rule out strong incompatibilities  
• Manual technique remains gold standard but is time consuming 

 



 



 

 



 
 
Blood donors and sources: 
• Autologous transfusion  

o donation of blood by patient from 4wks to a few days before surgery if expecting 
significant blood loss  

o Can also collect immediately before, and dilute blood with crystalloid  
• Autotransfusion - another form of autologous  

o Not to be done if effusion is >1hr old, contaminated, or malignant 
• Dogs should weigh 23kg to donate 450mL 

o 15-22mL/kg whole blood per kg every 4-6wks 
• cats 4kg to donate 40mL 

o 10-12mL/kg 
o Previous pregnancy ok 
o Strictly indoor 

• should be: 
o calm in nature (aim to have donation done in 10mins with minimal restraint) 

• avoid donors that need sedation 



o No prior transfusions  
o Healthy, UTD 
o Not on meds apart from preventatives  
o labs and fecal every 6-12months 

• Additional tests depends on location etc but may include:  
§ Dogs: microfilaria, Brucella, Babesia, Ehrlichia, Anaplasma, Bartonella, 

Mycolasma, Leishamania  
§ Lyme and RMSF testing not recommended, positive for borellia does not 

mean needs to be excluded from donor pool as risk of transmission very 
low 

§ Cats: FeLV, FIV, bartonella, mycoplasma  
• Not toxo, coronavirus 

§ ACVIM consensus guidelines 2016 
§ HW cannot be transmitted by microfiaria in blood, but can interfere with testing 

and cause spread to further vectors 
• When assessing which screening tests to perform, it is important to evaluate 

whether the diseases included are transmitted in blood, are present in 
asymptomatic donors, are geographically appropriate, and whether the test 
specificity and sensitivity for pertinent infectious diseases is acceptable  

o Good diet +/- oral iron supplements  
o PCV should be >40 in dogs, 30% in cats 

• Dog “universal” donor = negative for DEA 1.1, DEA 1.2, DEA 3, DEA 5, and DEA 7, and positive for 
DEA 4 

  

 
 
Blood collection 



• Some donors (AKA cats) need sedation 
o Avoid sedatives like ace that interfere with plt function or cause hypotension 

• Collect from jugular via gravity or from vacuum pump 
• Citrate-phosphate-dextrose-adenine (CPD-A1)  
• In cats/tiny dogs can use 9mL blood, 1mL anticoag in syringe and use 3way stop cock into blood 

bag 
o This is open system though so risk of contamination  
o If collected this way do not store for more than 48hrs  

• Max blood volume 20mL/kg dogs, 10mL/kg cats 
• Fluid replacements not generally needed 
• Can get blood components by centrifugation within 9hrsof collection 

o Best done when blood collection bag has satellite transfer containers for sterility  
o Keep cells/FWB at 4C, plasma products at -20C 

• Too hot -> bacterial growth 
• Too cold -> freezer induced hemolysis  

• Storage of pRBCs results in  
o Reduction in 2,3-DPG 
o Accumulation of ammonia 

• Partially used bags should be used within 24hrs  
• Leukocyte reduction filters may be used at collection to reduce febrile reactions to white cell 

components 

 
- More movement and anxiety in unsedated donors but considered minor 
 

Xenotransfusion 
- Consider in emergency when unable to get type-matched blood 
- Clinical improvement was seen despite the very short life span of transfused cells 

o Cleared within 4 days 
o Hemolytic reactions 
o Suggestive that cats have naturally occurring anti-DEA antibodies 

- Fatal  reactions occur when a second transfusion is given after 7–8 days 
 
Autologous transfusion 
- Minimizes risk of reaction  
- Minimizes risk of disease transmission 
- Maximizes RBC lifespan 
- Cell salvage 

o From surgical sites or drains 



o Cell salvage machines pump the collected blood from a reservoir into a centrifugation 
bowl where dense RBCs are separated from plasma proteins and lighter cellular 
elements 

o RBCs are then washed and suspended in 0.9% saline 
o may then administered to the patient immediately or stored for administration within 6 

h of collection 
o better than standard auto transfusion as gets rid of contaminants  

 

 


