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Historical notes 

• China, 1000 BC The soul was contained in the blood.  
• Egyptians bathed in blood for their health.  
• Romans was drinking the blood of fallen gladiators to gain strength and 

vitality and to cure epilepsy.  
• The first recorded attempt of a blood transfusion was described by the 15th-

century.  
• In 1492, Blood of three boys was given to Pope 

Innocent VIII, who had fallen into a coma. Following 
orders from a physician, the blood was transferred to 
his mouth, as the concept of intravenous circulation 
had not yet been discovered. The three young blood 
donors, all ten years old, had undertaken this 
experiment after being promised a ducat each. 
Unfortunately, the Pope and all three boys died.  

• 1665 The first recorded successful blood transfusion 
occurs in England: Physician Richard Lower keeps dogs alive by transfusion of 
blood from other dogs. 

• 1667 Jean-Baptiste Denis in France and Richard 
Lower in England separately report successful 
transfusions from lambs to humans.  

• Later, animals to humans transfusion becomes 
prohibited by law because of reactions. 

• 1795 In Philadelphia, American physician Philip Syng 
Physick, performs the first human blood transfusion, 

although he does not publish this information. 
• 1818 James Blundell, a British obstetrician, performs 

the first successful transfusion of human blood to a 
patient for the treatment of postpartum 
hemorrhage. Using the patient's husband as a donor 
from the husband's arm and, using a syringe, 
successfully transfuses the wife.  

• 1900 Karl Landsteiner, an Austrian physician, 
discovers the first three human blood groups, A, B, 
and C. Blood type C was later changed to O. His colleagues Alfred Decastello 
and Adriano Sturli add AB, the fourth type, in 1902. Landsteiner receives the 
Nobel Prize for Medicine for this discovery in 1930. 

• By 1907, the blood of donors and recipients was routinely tested and 
matched  

• From that time blood transfusion and recent blood banks start to grow and 
progress until now.  
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Blood grouping systems 

 

ABO system 

• All humans and many other primates can be typed for the ABO blood group.  

There are four principal types: A, B, AB, and O.   

• There are two antigens and two antibodies that are mostly responsible for 

the ABO types.  The specific combination of these four components 

determines an individual's type in most cases.   

 

Blood containing red cells with type A antigen on their surface has in 

its serum (fluid) antibodies against type B red cells. If, in transfusion, type B blood is 

injected into persons with type A blood, the red cells in the injected blood will be 

destroyed by the antibodies in the recipient’s blood. In the same way, type A red 

cells will be destroyed by anti-A antibodies in type B blood. Type O blood can be 

injected into persons with type A, B, or O blood unless there is incompatibility with 

respect to some other blood group system also present. Persons with type AB blood 

can receive type A, B, or O blood, as shown in the table. 
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ABO inheritance 

• The ABO blood group system consists of three alleles: two co-dominant A and B 

alleles, and one silent and recessive O allele.  

• Inheritance of the ABO genes follows Mendelian principles. The system is 

controlled by a single gene located on the terminal portion of the long arm of 

chromosome 9 (9q34.2. 

• This gene encodes a glycosyltransferase enzyme that adds a sugar residue to a 

carbohydrate structure called the H antigen. 

 

• Therefore, ABO expression is also regulated by the H gene that is responsible for the 

synthesis of the H antigen substrate, the precursor of A and B antigens.  

• The ABH antigens also occur as soluble glycoprotein antigens in secretion that include 

saliva, tears, breast milk, and seminal fluid. The presence of ABH antigens in the 

secretion is controlled by a Se gene.  

• The A allele codes for an enzyme that adds a N-acetyl galactosamine to the subterminal 

galactose of H antigen, while the B allele, which differs from the former by four amino 

acid changes, codes for an enzyme that adds a D-galactose to the same subterminal 

galactose. In group AB individuals, both A and B structures are synthesized. The O allele 

occurs most frequently in modern humans and carries a human-specific inactivating 

mutation, which produces a non-functional enzyme, thus the H antigen remains without 

further modification on the surface of the cells. 
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Bombay blood group 

• Bombay blood phenotype was first discovered in Bombay in India by Dr. Y.M. 

Bhende in1952. Named for the city in which it was first discovered. It describes 

individuals whose RBC's lack the H antigen, also known as Oh group 

• The first person found to have the Bombay phenotype had an interesting blood 

type that reacted to other blood types in a way never seen before. The serum 

contained antibodies that reacted with all red blood cells' normal ABO 

phenotypes. The red blood cells appeared to lack all of the ABO blood group 

antigens and to have an additional antigen that was previously unknown. 

• Individuals with the rare Bombay phenotype (hh) do not express H antigen (also 

called substance H), the antigen which is present in blood group O. As a result, 

they cannot make A antigen (also called substance A) or B antigen (substance B) 

on their red blood cells, whatever alleles they may have of the A and B blood-

group genes, because A antigen and B antigen are made from H antigen. For this 

reason people  

• who have Bombay phenotype can donate red blood cells to any member of the 

ABO blood group system (unless some other blood factor gene, such as Rh, is 

incompatible), but they cannot receive blood from any member of the ABO blood 

group system (which always contains one or more of A, B or H antigens), but only 

from other people who have Bombay phenotype. 

• Receiving blood which contains an antigen which has never been in the patient's 

own blood causes an immune reaction due to the immune system of a 

hypothetical receiver producing immunoglobulins not only against antigen A and 

B, but also against H antigen.  

• It is very important, in order to avoid any complications during a blood 

transfusion, to detect Bombay phenotype individuals, because the usual tests for 

ABO blood group system would show them as group O. Since Anti-H 

immunoglobulins can activate the complement cascade, it will lead to the lysis of 

red blood cells while they are still in the circulation, provoking an acute 

hemolytic transfusion reaction. This, of course, cannot be prevented unless the 

lab technologist that is involved is aware of the existence of the Bombay blood 

group and has the means to test for it. 

•  
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RH system 

• Discovered in 1940 after work on Rhesus monkeys 
• The 2nd most important after ABO in the crossmatch test  
• ABO system and has become known for its role in hemolytic The Rhesus 

system is much more complex than the anemia of newborn. 
• Rh antibodies do not occur naturally but only develop due to allo-

immunization by previous transfusion or pregnancy.  
• Rh inheritance is controlled by 3 closely linked loci on each chromosome of a 

homologous pair 
• Each locus has its own set of alleles which are: Dd , Cc , and Ee .  
• The D gene is dominant to the d gene, but Cc and Ee are co-dominant. 
• Depending on the presence of D antigen, individuals are  
• Classified as: 

1. Rh positive (85%). 
2. Rh negative (15%). 

 

General notes 

• Blood group O is universal donor 
• Blood group AB is universal recipient  
• Group A can donate group A  & AB and can receive blood from group A and 

group O 

• Group B can donate group B & AB and receive blood from group B and group 
O  
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Cross matching  

Cross Matching is a procedure performed prior to a blood transfusion to determine whether 

donor blood is compatible (or incompatible) with recipient blood. Compatibility is 

determined through matching of different blood group systems, the most important of 

which are the ABO and Rh system, and/or by directly testing for the presence of antibodies 

against a sample of donor tissues or blood.. 

Purpose  

The crossmatch will detect the following: 

1. Most recipient antibodies directed against antigens on the donor red blood cells. 

2. Major errors in ABO grouping, labeling, and identification of donors and recipients. 

Principle 

Cross-matching will detect incompatibilities between the donor and recipient that will not 

be evident on blood typing. There are two types of cross-matches: Major cross-match and 

Minor cross-match. 

The major crossmatch involves testing the patient’s serum with donor cells to determine 

whether the patient has an antibody which may cause a hemolytic transfusion reaction or 

decreased cell survival of donor cells. This is the most important cross-match. 

The minor crossmatch involves testing the patients cells with donor plasma to determine 

whether there is an antibody in the donor’s plasma directed against an antigen on the 

patient’s cells. 
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HAEMOLYTIC DISEASE OF NEWBORN 

 

 

 

• When an Rh D - negative woman has a pregnancy with an Rh D positive fetus. 

• Rh D - positive fetal red cells cross into the maternal circulation (especially at 

parturition and during the third trimester) and sensitize the mother to form anti-D. 

• Anti - D crosses the placenta to the fetus during the next pregnancy with an RhD - 

positive fetus, coats the fetal red cells and results in  destruction of these cells 

causing HAEMOLYTIC anaemia and jaundice.  

• The main aim of management is to prevent anti - D antibody formation in Rh D - 

negative mothers.  

• This can be achieved by the administration of small amounts of anti - D antibody 

which ‘ mop up ’ and destroy Rh D - positive fetal red cells before they can sensitize 

the immune system of the mother to produce anti – D 
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Blood component  

 

Whole blood is now rarely used for transfusion. Blood component therapy makes clinical 

sense as most patients require a specific element of blood, such as red cells or platelets, and 

the dose can then be optimised. Each component is stored under ideal conditions (e.g. red 

cells must be refrigerated, platelets must not) and the use of precious blood donations 

becomes more efficient.   
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Autologous donation and transfusion 
 
Anxiety over acquired immune deficiency syndrome (AIDS) and other infections has 
increased thedemand for autotransfusion.  
 
There are three ways of administration of an autologous transfusion: 
 

1. Predeposit 
Blood is taken from the potential recipient in the weeks immediately prior to 
elective surgery. 

2. Haemodilution 
Blood is removed immediately prior to surgery once the patient has been 
anaesthetized and then reinfused at the end of the operation. 

3. Salvage 
Blood lost during the operation is collected during heavy blood loss and then 
reinfused. 

 

 Autotransfusion is the safest form of transfusion with regard to transmission of viral 
disease though it has a higher risk of bacterial contamination and of clerical errors.  

 The individual involved must be fit enough to donate blood and the predicted 
operative replacement transfusion should be 2-4 units. Solarger replacement 
transfusions would require blood to be collected over a longer period and red cells 
stored in the frozen state, which is both labor intensive and expensive. 

 The high cost and initial restriction of its use to patients undergoing elective surgery 
means that it will benefit only a minor proportion of the total number of blood 
recipients. 

 Preoperative autotransfusion is largely reserved for those patients with multiple 

antibodies can find available matched blood. 
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Transfusion reaction 
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Coomb;s test 

 

 

 

 

 

 

 

 

References: WHO guidelines of  Clinical application of blood bank . 


