ADVERSE EFFECTS OF BLOOD TRANSFUSION

DEFINITION
Any adverse outcome associated with the infusion of blood and its components

CLASSIFICATION

Transfusion reactions can be classified as

1)
Immunologic and nonimmunologic

2)
Immediate (usually <24hr) and delayed (days-years)

3)
Haemolytic and nonhaemolytic

· Immunologic (mediated by antigen-antibody reaction)

Haemolytic transfusion reactions



Immediate (IHTR)


Delayed (DHTR)

Nonhaemolytic Febrile transfusion reactions (NHFTR)


Transfusion-related acute lung injury (TRALI)


Allergic


Graft versus Host disease (GVHD)

· Non-immunologic


Circulatory overload


Massive transfusion


Transfusion hemosiderosis (Iron overload)

Infections





TRANSFUSION REACTIONS


IMMEDIATE





DELAYED


Immunologic

Nonimmunologic

Immunologic

Nonimmunologic

Haemolytic

Bacterial Contamination
Haemolytic

Iron overload

NHFTR

Circulatory overload

GVHD


Disease transmission

Allergic

TRALI
	Problems
	Cause
	When?

Clinical Features
	How dangerous?
	Treatment Avoidance

	Acute intravascular haemolysis of transfused red cells.

(IHTR)
	ABO incompatible transfusion. 
Usually IgM antibodies.


	Often during first few ml of infusion. 

Fever, pain at iv site, back or chest, red urine, diffuse bleeding, hypotension


	Mortality 10% due to DIC and acute renal failure. 

.
	Treat: see below

Prevent: avoid clerical errors; ensure proper sample and recipient identification

	Delayed extravascular haemolysis of transfused red cells.

(DHTR)


	Patient has lgG antibodies to donor red cell antigens usually Rhesus
	5-10 days after red cell transfusion

75% of Rh D negative patients exposed to Rh D positive blood will develop anti-RhD
	Reduced survival of transfused red cells so transfusion may be less clinically effective. The destruction of red cells occurs extravascular in the reticuloendothelial system.


	Treat:

 No treatment for antibodies per se.

Avoid: 

Inform the Blood Bank of this incident Patient requires Rh-D negative or other antigen-negative blood 



	Non-Haemolytic Febrile Reactions (NHFTR) to transfusion of platelets and red cells.
	Antibodies to transfused white cells. Usually from previous pregnancies or transfusions.
	Within an hour or less. About 2% of all transfusion episodes. Multiple transfused or multiparous patients.
Rise in temperature >1°C from baseline, chills, rigors


	Unpleasant, especially if the patient requires regular transfusions.


	Treat: Temporarily stop infusion.

Paracetamol.

Avoid: Pretransfusion antipyretics; Use leukocyte- reduced or depleted cellular components if recurrent.



	Transfusion Related Acute Lung Injury (TRALI). 

Non-cardiogenic pulmonary oedema.
	Donor plasma has antibodies to patient leukocyte antigens ( ( permeability of pulmonary vessels ( pulmonary edema
	During or soon after transfusion. Greater risks if large volumes of donor plasma given e.g. whole blood or plasma exchange with donor plasma.


	Life threatening.

Acute respiratory distress with CXR-pulmonary edema, fever, chills, dyspnea, cyanosis
	Treat: Stop transfusion, respiratory support, diuretics and high dose steroids.

	Urticaria (allergic reaction).
	Patient has antibodies that react with plasma proteins in transfused blood components.
	1% of transfusions

Itching, urticaria

Rarely anaphylaxis, cardiac arrest
	Unpleasant.


	Treat: Temporarily stop infusion and give antihistamine. More aggressive treatment if severe reaction-epinephrine, oxygen 
Avoid:  Pretransfusion antihistamine; washed RBC components if severe or recurrent


	Problems
	Cause
	When?

Clinical Features
	How dangerous?
	Treatment Avoidance



	Transfusion hemosiderosis

(Iron overload)
	One unit of red cells contains 250 mg of iron. It accumulates after several transfusions


	Clinical problems after several years of regular transfusion.

e.g. Thalassaemics
	Liver damage

Endocrine problems
Cardiac dysfunction
	Use iron chelating agent to increase iron excretion

	Circulatory overload
(Hypervolemia)
	Too rapid and/or excessive blood transfusion
	Elderly patients and those with cardiopulmonary compromise are susceptible. Patients with chronic anaemia are at risk due to an expanded plasma volume.
	Dependent on clinical scenario.
	Prevent: Avoid transfusion unless absolutely indicated especially in patients with chronic anaemia.

Treat according to standard clinical practice.



	Diseases transmitted by blood products
	Hepatitis B, C; HIV; HTLV-1; CMV; malaria; vCJD

	Window period
Clinical features related to underlying disease
	Hepatitis with liver failure
AIDS etc
	Prevent: Donor screening and deferral, limit use of blood, leukoreduction of blood, recombinant blood products, viral inactivation of plasma


	Bacterial contamination

(Infective shock)
	Whole blood, red cells or platelets contaminated with bacteria eg Yersinia enterocolitica, Staphylococcus

	Usually during infusion of first 
100 ml of contaminated pack.
	Renal failure, shock
Very high mortality if high bacterial count


	Treat: Discontinue transfusion. Manage septicemia.

Prevent: Donor screening and proper cleansing of donor arm
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MANAGEMENT OF ACUTE HAEMOLYTIC TRANSFUSION REACTION

INVESTIGATION/TREATMENT
1) Recognize the signs and symptoms of a possible IHTR

2) Stop the transfusion (To minimize the amount of blood transfused and decrease the potential adverse reaction)

3) Keep iv line open and adequately hydrate patient with normal saline

4) Check again that the compatibility label of the blood unit corresponds with the patient's ID band.


If a mistake is found tell the blood bank urgently since the unit of blood intended for your patient could be transfused to another patient.
5) Take blood for
a. CBC, plasma haemoglobin

b. Direct anti-globulin test, ABO and Rh group 

c. Repeat Cross-match
d. Coagulation screen - PT, PTT, fibrinogen
e. Chemistry - creatinine, electrolytes
f. Blood cultures

6) Return blood pack(s) and giving set to the Blood Bank.

7) Insert bladder catheter and monitor urine output. Give frusemide if no diuresis
8) Additional blood tests required to monitor the course of the IHTR.

9) If bacterial contamination is suspected treat with broad-spectrum intravenous antibiotics
10) If disseminated intravascular coagulation (DIC) develops give blood components guided by clinical state and coagulation screen results
11) If the patient needs further transfusion use matched blood
.

CONCLUSION

Given the risks related to transfusion practice, it is of paramount importance to have adequate skills and to take optimal precautions for the transfusion of blood and blood components.

The following questions must be raised:

1) Is there a need for the transfusion?

2) What are the real needs of the patient? Which blood component should be chosen?

3) How much is needed and how often?

4) How can the transfusion be administered optimally?

A transfusion should never be ordered or given, unless it is worth the risk.
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