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Fresh whole blood (FWB) is blood that is less than 8 hours old, has not been refrigerated, and is in whole form (contains red blood cells (RBCs), leukocytes, platelets, coagulation factors, and plasma proteins). To achieve its full benefits, FWB should be administered immediately after collection. FWB is indicated for use in anaemic patients (with coagulation deficiency) or active bleeding, as it replaces what is directly being lost. 

Stored whole blood (SWB) is blood that is more than 8 hours old, and contains RBCs, white blood cells (WBCs) and plasma proteins. It is indicated for use in anaemic patients (with hypoproteinemia), and for intravascular volume expansion and oxygen-carrying support.

Canine Blood Donor Requirements
· 1-8 years old
· Weight >25kg
· PCV >40%
· Males preferred over females (if female, they should be spayed and never had a litter).
· Vaccinations up-to-date (but not recent).
· Good general health and temperament (no infectious diseases, not receiving any medications other than heartworm and flea prevention).
· Negative to heartworm.
· They can safely donate every 2 months.

Disposable gloves should be worn by all personnel, at all times, during a blood transfusion process.

Blood Typing and Cross-matching
Every donor must be blood typed prior to blood collection, and every recipient must be blood typed and cross-matched prior to transfusion. Cross-matching detects the compatibility between the donor and the recipient, and decreases the risk of a transfusion reaction from occurring. These tests are performed by the external laboratory, Gribbles.

· Clip the area over the jugular vein to visualise the vein.
· Aseptically prepare the site of venepuncture. 
· Using a sterile syringe and 22G needle, insert the needle into the patient’s jugular vein and collect 3ml of whole blood.
· Once the required volume of blood is reached, remove the needle and apply firm pressure to the venepuncture site.
· Remove the needle from the syringe and transfer the 3ml of whole blood to an EDTA sample tube.
· Secure the lid and gently invert the tube to evenly mix the anticoagulant with the blood. 
· Label the tube with the patient’s name, client name, test to be performed (canine blood typing), date and time of collection.
· Fill out the Gribbles sample submission sheet and place it in a biohazard bag with the sample blood tube.
· Store in the refrigerator until collected by Gribbles for testing.

Canines have 8 standard blood types:
	DEA 1.1

	DEA 1.2

	DEA 3

	DEA 4

	DEA 5

	DEA 6

	DEA 7

	DEA 8



DEA 1.1 is the most important blood type.
· DEA 1.1 positive dogs are universal recipients; therefore, they can receive blood of any type.
· DEA 1.1 negative dogs are universal donors. 
· DEA 1.1 positive blood should never be transfused into DEA 1.1 negative dogs.

Blood collection
· Gather the following equipment for blood collection:
· Blood donor
· Clippers
· Aseptic skin preparation solutions.
· Emla cream
· Blood collection bag
· Keep the donor as calm as possible by housing them in a comfortable, warm and quiet environment.
· Clip the area over the jugular vein to visualise the vein.
· Apply a topical local anaesthetic cream (Emla) and leave for up to 30 minutes to minimise discomfort.
· Gently place the donor in either sternal or lateral recumbency, with their head elevated, and give them sufficient time to settle.
· Place the blood collection bag below the donor on the scales.
· Aseptically prepare the site of venepuncture.
· Insert the sterile needle into the jugular vein and then release the clamp on the tubing. Blood should flow. If not, adjust the position of the needle to gain vascular access.
· Monitor the donor’s pulse rate and respiration closely throughout the blood collection procedure. If there are any concerns for their health, stop the donation immediately and seek veterinary care.
· Once the blood reaches the desired weight on the scales, close the clamp on the tubing and remove the needle from the jugular vein.
· Pull the safety guar over the needle and apply firm pressure over the venepuncture site with a swab to prevent a haematoma forming.
· Gently invert the blood collection bag to mix the anticoagulant and blood together.
· Allow the donor to slowly sit up, but keep them settled.
· Assess their pulse rate and quality, and check their mucous membrane colour. On rare occasions, a canine donor may show signs of dizziness. If this occurs, keep them quiet and calm and seek veterinary care.
· Offer the donor some food and water, and check the jugular site for any haematoma formation. 

FWB should be administered to the recipient immediately to achieve full effects. It does not require any preparation.

Storage
SWB must be stored in the refrigerator at 2-6C. It may be stored for up to 21 days from the date of collection, if it is in the appropriate collection bag. The SWB must be agitated daily, and should be visually inspected for any changes in colour and consistency. Any changes in colour and consistency should be reported.

If a bag of SWB is removed from storage to be transfused but is then not required, it must be returned to the refrigerator within 30 minutes otherwise it must be discarded as clinical waste.

Preparation
· Remove a bag of SWB from the refrigerator, and check it is the correct product needed for administration.
· Ensure the product is ‘in date’ and the correct colour and consistency.
· Place the collection bag in a waterproof zip lock bag to prevent contamination of the ports.
· Place the bag in a warm water bath and gently warm it to 37C. Excessive heating will damage the proteins, clotting factors and the oxygen carrying capacity of the RBCs.
· Monitor the temperature of the water, using a thermometer, to ensure it does not go above 37C.
· SWB must be used within 4 hours of the product being removed from the refrigerator.

Administration (equipment)
Before administering a blood transfusion, a packed cell volume (PCV) test should be performed on both the donor and the recipient. To perform a PCV test you will require:
· A sample of whole blood in an EDTA blood tube. 
· 2 x microhaematocrit (capillary) tubes.
· Tissue
· Tube sealant.
· Centrifuge
· Hawksley slide PCV reader

1. Gently invert the EDTA tube 10 times just prior to testing to ensure that the sample is well mixed with the anticoagulant.
2. Hold the end of the capillary tube between the thumb and forefinger.
3. Hold the EDTA tube at an angle and insert the other end of the capillary tube into the anticoagulated blood.
4. Allow blood to track up the tube by capillary action. 
5. Fill the capillary tube to approximately ¾ full.
6. When appropriately filled, put your index finger over the tip of the capillary tube to stop the flow of blood and prevent it from leaking.
7. Keep your finger over the end of the capillary tube and remove it from the blood sample.
8. Wipe the outside to the capillary tube with a tissue to remove any blood.
9. Place the end of the capillary tube onto the sealant and remove your index finger from the top of the capillary tube.
10. Gently press the capillary tube into the sealant.
11. Remove the capillary tube from the sealant and check there is a sufficient sealant plug.
12. Repeat the above steps with the second capillary tube.
13. Place both capillary tubes opposite each other in the centrifuge, with the sealant plug end against the outer edge to prevent spilling when spun.
14. Screw the metal plate cover on firmly.
15. Close and secure the centrifuge lid.
16. Set the timer to 5 minutes then press START.
17. Wait until the centrifuge has come to a complete stop, then open the lid and remove the metal plate cover.
18. Remove the capillary tubes from the centrifuge.
19. Place one of the capillary tubes on the Hawksley reader and align the top of the sealant plug (junction between the red cells and the sealant) with the bottom line (0%).
20. Move the tube along the reader until the top of the serum (clear) is aligned with the top line (100%).
21. Move the slanting frame so the line intersects the top of the red blood cells (junction between the red cells and buffy coat).
22. Follow the line that crosses the junction to the scale on the side to determine the PCV reading. 
23. Repeat the above steps with the second capillary tube.

To administer a blood transfusion, you will require:
· The blood to be administered
· Clippers
· Aseptic skin preparation solutions.
· Intravenous catheter
· Giving set with a built-in 200 micron in-line filter
· Extension set
· Fluid pump
· Monitoring sheet

1. Hang the blood collection bag on a drip stand.
2. Remove the sterile giving set (with built-in 200 micron in-line filter) from its protective packaging.
3. Turn the flow off by rolling the wheel down to the bottom of the wheel cassette.
4. Tear the plastic cover off the outlet port of the blood collection bag.
5. Remove the protector from the sterile perforator (spike) on the giving set.
6. Without touching the spike or the outlet port, or allowing them to come into contact with any non-sterile areas, insert the spike into the blood collection bag outlet port.
7. Twist back and forth to ensure the spike is inserted as par in as possible to prevent leaks.
8. Gently squeeze the transparent drip chamber until the blood line is above the filter.
9. Remove the sterile extension set from its protective packaging.
10. Remove the protectors from the sterile ports on both the giving set and the extension set.
11. Without touching the sterile ports, or allowing them to come into contact with any non-sterile areas, insert the extension set port into the giving set port.
12. Hold the end of the sterile extension set over a bucket, without making contact. 
13. Start the flow of blood through the giving set by slowly rolling the wheel to the top of the wheel cassette. 
14. Run the blood through the entire length of the giving set and extension set, out into the bucket.
15. Flick the injection ports to remove any hidden air bubbles.
16. Stop the flow of blood by pinching the line with the blue clip on the extension set.
17. Examine the entire length of the line to ensure there are no large air bubbles. If air bubbles are present, either flick the line with your finger to move the bubbles, or run the blood through the line again to remove the bubbles. Small air bubbles can be very difficult to remove, so it is acceptable if a few remain in the line.

Blood transfusions are not to be administered through the same intravenous catheter as any solutions containing calcium (e.g. Hartmann’s solution).

1. Clip the area over the recipient’s cephalic vein to visualise the vein. 
2. Aseptically prepare the site of venepuncture.
3. Insert the sterile intravenous catheter into the cephalic vein. The largest gauge catheter, suitable for the recipient’s size and vein size, should be used.
4. Blood should flow into the hub of the catheter. If not, adjust the position of the catheter to gain vascular access.
5. Remove the stylet from the catheter and place the cap end of the stylet on the end of the catheter to stop the flow of blood.
6. Tape the catheter into place with elastic tape.
7. Remove the sterile protective cap from the extension line.
8. Holding off the vein with your other hand, remove the stylet cap from the end of the catheter.
9. Without touching the sterile end of the extension line or the end of the sterile catheter, attach the extension line to the catheter.
10. Start the flow of blood by un-pinching the blue clip on the extension line.
11. Ensure the catheter is in place by checking that blood is dripping in the transparent drip chamber.
12. Feed the giving set through the fluid pump and close the front door securely.
13. Tape the extension line into place.
14. Wrap the leg with Vetwrap to prevent the recipient chewing and removing the catheter or extension line. 

Calculations of total volume and rates for administration
1. Before commencing the transfusion, calculate the volume of blood that the recipient requires.





2. Once the volume required has been calculated, set the ‘volume to be infused (VTI)’ on the fluid pump.
3. Start the recipient on the initial rate of administration (1 ml/kg/hour) for the first 30 minutes. Set this as the ‘rate’ on the fluid pump.



4. Monitor the recipient very closely every 5 minutes for any signs of a transfusion reaction.

	Parameters to monitor:
	Visual observation of the recipient

	
	Heart rate

	
	Respiratory rate

	
	Mucous membrane colour

	
	Blood pressure

	
	Body temperature




	Signs of an immediate transfusion reaction:
	Tachycardia

	
	Hypotension

	
	Nausea and vomiting

	
	Urticaria (hives)

	
	Muscle tremors

	
	Panting

	
	Pyrexia (fever)



5. If no reaction is observed after 30 minutes, the rate of administration can be increased to 5-10 ml/kg/hour. The transfusion must be administered over a maximum of 4 hours.





In an emergency (e.g. severe acute haemorrhage), the volume lost by the patient should be estimated and replaced rapidly.

Cardiac patients should be administered blood at a rate of 1-2 ml/kg/hour.





6. Continue to monitor the recipient closely throughout the transfusion process.
i. Every 15 minutes for the next hour.
ii. Every 30 minutes for the remaining duration of the transfusion. 
7. Most transfusion reactions occur acutely within hours of the first administration. If a reaction is seen or suspected – STOP the transfusion immediately and seek advice from the veterinarian.
8. Any blood remaining in the bag 4 hours after breach must be discarded as biological waste.

Further Monitoring
A delayed transfusion reaction can occur 2-21 days after the blood transfusion has been performed. These are the most common reactions.
· Haemolytic delayed reaction = shortened survival time of the transfused RBCs (PCV drops).
· Non-haemolytic delayed reaction = generally a result of antibodies to the RBCs, leukocytes, platelets or plasma proteins. Signs include:
· Urticaria (hives).
· Hyperthermia.
· Tachypnoea.
· Dyspnoea.
· Vomiting.
· Neurological signs.

If you notice any of these signs, report it to the veterinarian immediately. Advise the owner to bring the patient in immediately if they notice any of these symptoms when they get home.

Treatment for a transfusion reaction may include:
· Intravenous fluid therapy (to maintain blood pressure).
· Antihistamines, steroids and/or epinephrine (for allergic reactions).
· Immunosuppressive drugs (for haemolytic reactions).
· Antibiotics (for bacterial infection).
· Diuretics (for fluid overload).
