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Transfusion Medicine in Canine IMHA
- Jethro Forbes, DVM, DACVECC

Transfusion Triggers in IMHA

• Tachycardia

• Tachypnea

• Pale mucous membranes

• Bounding pulses

• Altered mentation

• Weakness

• Hyperlactatemia

DO2 = HR x SV x [(Hb x SO2% x 1.34) = (0.003 x PaO2)]

Im age credit: eClinpath



2

Transfusion Options in IMHA

• Fresh Whole Blood (screened donors, typed)

• Collected within 4-6 hours of administration

• Stored Whole Blood (screened donors, typed)

• Blood collected but to use within 6 hours

- Stable refrigerated 35 days

• Reduced viability of platelets

• Reduced activity labile clotting factors (fibrinogen, FVIII, vWF)

• Collection, preservation, storage practices influence viability
FVIII = Factor VIII

vWF = von Willebrand factor

• Packed Red Blood Cells - pRBCs 

(screened donors, typed)

• Plasma and platelets separated and 

removed leaving red blood cells

• Component therapies have benefits 

but require more processing

Transfusion Options in IMHA

• Dogs are understood to lack naturally occurring antibodies 

to DEA surface antigens of the same type

• DEA 1 (previously 1.1, 1.2, 1.3)

• DEA 1 positive vs DEA 1 negative most significant

• DEA 1 positive can receive DEA 1 negative

• Administering type-matched blood is preferred

• Other types less commonly tested DEA 3, 4, 5, 6, 7, 8

• DEA 1, 5, 7 negative available commercially

• Growing recognition of additional surface antigens (Dal, Kai-1)

Prescribing Transfusions in IMHA
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• Volume (ml) =                                                x 90ml/kg body weight (kg)

• Volume (ml) = required PCV increase (%) x 1.5x body weight (kg)

• General rule of thumb: 15ml/kg to raise by 10%

• Assumes a donor PCV of 60.9%

• Delivery over 4 hours to reduce risk of bacterial growth

• 2-20ml/kg/hr in euvolemic, non cardiac patients

• Caution with volume per hour in larger transfusions

• Consider splitting and refrigerating larger volume transfusions

Canine pRBC Prescription and Delivery

desired PCV-patient PCV
donor PCV

• Delivered through an IV catheter using an inline blood filter

• 18-µm microaggregate filter

• 170-260µm filter

• Gravity flow

• Volumetric piston pump*

• Peristaltic or rotary pumps

• Syringe pump

• Flush with 0.9%NaCl

Canine pRBC Prescription and Delivery

• Major – Donor blood vs Recipient plasma 

• Used to detect antibodies in the recipient’s serum 

against donor blood cells >> high risk of hemolytic transfusion

• Minor – Donor plasma vs Recipient blood

• Used to detect antibodies in the donor serum 

to the recipient's blood cells

• Not commonly performed in transfusion naïve dogs

• MUST be performed in any dog previously transfused > 4 days ago

Crossmatch



4

Major Crossmatch Kits

Complications of Transfusion Therapy in IMHA

Complications of Transfusion Therapy in IMHA

• Immunologic transfusion reactions – Acute

• Febrile, non-hemolytic transfusion reactions (FNHTR)

• Most common reaction type 

(1.3%-24.2% in dogs)

• Temp above 102.5oF / 39oC with an 

increase of 1.8oF / 1oC from baseline 

during or within 4 hours of 
transfusion completion

• CHECK FOR HEMOLYTIC REACTION

• Slow transfusion rate 

of administration? 
– Insufficient 

veterinary evidence
• Antihistamine? 

- Insufficient evidence
• Corticosteroid? 

- Not recommended
• Generally self-limiting
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Association of Veterinary Hematology and Transfusion Medicine (AVHTM) transfusion reaction small animal 
consensus statement (TRACS). Part 3: Diagnosis and treatment

J Vet Emergen Crit Care, Volume: 31, Issue: 2, Pages: 189-203, First published: 10 March 2021, DOI: (10.1111/vec.13043) 

• Immunologic Transfusion Reactions – Acute

• Allergic, non-anaphylactic reaction (Type I) (0-6.6%)

• Wheals, urticaria, facial angioedema, erythema, +/- vomiting

• Antihistamine recommended 

• Slow transfusion rate? Insufficient evidence

• Corticosteroids? Not recommended

Complications of Transfusion Therapy in IMHA

• Acute Hemolytic Transfusion Reaction (Type II) (0-6%)

• STOP transfusion, do not restart this product

• Treat for anaphylaxis

• *Epinephrine*

• 0.1 to 0.2 mg/kg IM up to two times

• 0.05 to 0.1 µg/kg/min IV constant rate infusion

• Fluid resuscitation if indicated

• Corticosteroids 

• Delayed (3-5 days) Hemolytic Transfusion Reaction

• Uncommon in dogs, prior sensitization, weak / delayed 

response to less common RBC surface antigens 

Complications of Transfusion Therapy in IMHA
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• Transfusion Associated Circulatory Overload - TACO (4.7%)

• IMHA patients are anemic but not necessarily hypovolemic

• Clinical signs of anemic shock similar to hypovolemic shock

• Tachycardia, bounding pulses, pale mucous membranes

• BE CAUTIOUS WITH FLUID PRESCRIPTION IN THESE PATIENTS

• Hemoglobinuria / Myoglobinuria associated with tubular cast 

formation, tubular obstruction and tubular necrosis leading 

to AKI in people

Complications of Transfusion Therapy in IMHA

• Citrate toxicity / Hypocalcemia

• Transfusion Transmitted Infection – Sepsis / Fever

• Transfusion Associated Acute Lung Injury – TRALI (3.7%)

• Transfusion Associated Dyspnea – TAD

• Vomiting …

Complications of Transfusion Therapy in IMHA

Extracorporeal 
Therapies and Blood 
Purification Unit

Toxin removal 
before organ 
damage

Dialysis in 
kidney failure

Immune-mediated 
disease
-IMHA
-Myasthenia Gravis

Avoid fluid 
overload

Spare the 
jugular veins

@Dialysis4Pets
jmf439@cornell.edu
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