BLOOD TRANSFUSION

INTRODUCTION

1616 - Harvey described blood circulation

1667 - The first blood transfusion performed

1901 - Landsteiner explained genetic differences between individuals

Later - development of preservatives, anticoagulants, sterile techniques

SELECTION OF BLOOD DONORS

1)
TYPES OF BLOOD DONOR

a)
Voluntary unremunerated donor

b)
Replacement donor

c)
Directed donor

d)
Paid donor

2)
Donor selection is the first and most important step in the safety of the blood supply. 


Guidelines for donor selection are necessary to ensure that the potential donor is in good health for two (2) reasons

a)
To protect the health of the donor by ensuring that a donation will not place him at risk

b)
To protect the recipient by ensuring that the donor meets all health and screening criteria so that the risk of transmitting infectious agents or causing other adverse events is minimized

3)
HISTORY

a)
Donor identification 

· Full name

· Date of birth

· Age




Requirement: between the 17th and 60th birthday




For regular donors, the upper limit is 65 years

· Address, telephone number

b) Hazardous occupations and hobbies

· E.g. airline crew, train or bus driver, heavy machine operator, scaffold worker. These persons should donate when off duty.

c)
Frequency of donations

· Usually two to three times per year

d)
Review of symptoms

· Review of past medical illness, treatment, and transfusions

e) 
Sexual history

· STD, HIV risk

f)
History of drug use e.g. cocaine, marijuana

g)
History of travel - endemic disease areas

h)
Medication

· Indicates underlying disease

· Drug may affect recipient



i) Immunizations

j)
Referral to medical specialist



-
Individual should not donate until investigations are complete even if asymptomatic


Reasons for temporary deferral include pregnancy, medication-antibiotics, aspirin, and vaccination.

Reasons for permanent deferral include infections- HIV, chronic renal disease, and autoimmune and malignant diseases.

4)
PHYSICAL EXAMINATION


The donor must be medically fit and must not have any identifiable risk factors that could result in an adverse outcome to the recipient. In practice, it is impossible to perform a complete medical and physical examination of every prospective donor.

a) Inspection for anaemia, jaundice, cyanosis, dyspnea, recent alcohol ingestion

b) Inspection for needle tracks or extensive skin disease

c) Weight

· Greater than 50kg to accommodate the 450ml loss of blood. The volume of donation should not be more than 13% of the estimated blood volume to protect against vasovagal attacks.

d)
Blood pressure- diastolic <100mmHg; systolic <180mmHg

e) Pulse- normal rhythm, upper limit 100/min

5)
HAEMOGLOBIN ESTIMATION 

-
Usually estimated by a simple technique based on the specific gravity of a drop of blood introduced into a solution of copper sulfate

- 
The acceptable minimum concentrations are 12.5g/dl for women and 13.5g/dl for

       men. 

It is often difficult to reconcile the constant need for blood, the paramount importance of the safety of donor and recipient, and the need not to worry the volunteer by refusing his offer unnecessarily.

Ultimately decisions are based on considerations of safety, always erring on the side of caution. 

BLOOD COLLECTION

Under aseptic conditions, blood is collected into a primary sterile plastic collection bag with one to three satellite bags attached for component preparation.

At the end of the collection, specimen tubes are filled and sent to the laboratory to be tested for infectious agents.

The tubing of the blood bag is heat sealed to provide specimens for further use without interrupting the sterility of the system.

1)
ANTICOAGULANT


A unit of whole blood contains 450ml of donor blood and 63ml anticoagulant.


a)
CPDA1 is the anticoagulant most widely used
This anticoagulant present in the collection bag is composed of


Citrate( chelates ionized calcium that prevents coagulation


Dextrose ( a source of energy for the red blood cells


Phosphate containing anticoagulants 



i) Lower acidity than other anticoagulants without phosphate and 



ii) Have a higher concentration of 2,3 DPG and red cell phosphate


Adenine ( ATP content and post-transfusion viability of red cells regenerated by addition of adenine


b)
Additive solutions containing saline, adenine, glucose, ( mannitol (SAGM) are also utilized to allow storage of red cells to 42 days. 

· Collection of the blood is performed initially with CPD as the anticoagulant then the plasma is decanted into a satellite bag followed by the addition of this additive solution to the packed red cells.

2)
WHOLE BLOOD - STORAGE LESION


Red cells stored in CPDA1 are kept for 35 days at 4(C (1-6(C). During storage, changes in composition occur resulting from red cell metabolism.


a)
Biochemical changes


-
Red cells metabolize glucose and produce lactic and pyruvic acid ( (pH and rate of glycolysis ( (ATP


-
Red cells contain no enzymes hence nucleotide pool becomes depleted quickly ( 


(ATP


b)
Structural

- 
Disc shape ( spherical shape with loss of membrane deformability ( (osmotic fragility ( (red cell destruction 


c)
Red cell diphosphoglycerate

( 2,3 DPG occurs in approximately 50% of red cells after 2 weeks in CPDA1(
( O2 affinity( ( tissue oxygenation

· Post-transfusion DPG is regenerated to near-normal levels within 24 hr


d)
Metabolic changes


i)
Increased potassium concentration in the plasma


ii)
Hypocalcemia


e)
Miscellaneous


a)
Decreased activity of coagulation factors


b)
Loss of viability of platelets and white cells


Some red cells return to normal after transfusion, but others are quickly removed from the circulation. A transfusion of red cells is considered to be satisfactory if more than 70% of the cells survive within the circulation for at least 24 hr.

3) DONOR TESTING

A). Screening for infections

The most important consideration in providing a safe blood supply is to avoid transmitting infective agents, usually by a combination of strict criteria for the selection of donors and the use of laboratory screening tests.


Screening of all donations for


i)hepatitis B surface antigen (HBsAg),


 ii)antibody to hepatitis C (anti-HCV), 


iii)antibody to human immunodeficiency virus, types 1/2 (anti-HIV-1/2),


iv) antibody to human T-cell lymphotropic virus, types I and II (anti-HTLV-I/II) 


v)serologic test for syphilis.


Blood components should not be released unless all infectious markers are negative.

B). Prevention of transfusion reactions


i)
Serological tests to ascertain the blood group (A,B,O,AB) and for Rh D typing are carried out on all donations.


ii)
Screening of donations for antibodies to red cell antigens 
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