
 

 What Is the Blood  

The fluid that circulates in the heart , arteries , capillaries , and veins of a 

vertebrate animal carrying nourishment and oxygen to and bringing away 

waste products from all parts of the body  

What Is a Blood Transfusion?  

A blood transfusion is a safe , common procedure in which blood is given 

to you through an intravenous ( IV ) line in one of your blood vessels . 

Blood transfusions are done to replace blood lost during surgery or due to 

a serious injury. A transfusion also may be done if your body can't make 

blood properly because of an illness .  

 

 How is done  

 
During a blood transfusion, a small needle is used to insert an IV line into 

one of your blood vessels . Through this line , you receive healthy blood . 

The procedure usually takes 1 to 4 hours , depending on how much blood 

you need . Blood transfusions are very common. 



 

 

 

Important Information About Blood  
 
The heart pumps blood through a network of arteries and veins 

throughout the body. Blood has many vital jobs . It carries oxygen and 

other nutrients to your body's organs and tissues . Having a healthy 

supply of blood is important to your overall health .  

Blood is made up of various parts , including red blood cells , white blood 

cells , platelets , and plasma . Blood is transfused either as whole blood 

(with all its parts) or , more often , as individual parts .                               



                            

 

     Blood Types  

Every person has one of the following blood types : A , B , AB , or O . 

Also , every person's blood is either Rh-positive or Rh-negative . So , if 

you have type A blood , it's either A positive or A negative .  

The blood used in a transfusion must work with your blood type . If it 

doesn't , antibodies (proteins) in your blood attack the new blood and 

make you sick . Type O blood is safe for almost everyone. About 40 

percent of the population has type O blood. People who have this blood 

type are called universal donors. Type O blood is used for emergencies 

when there's no time to test a person's blood type . People who have type 

AB blood are called universal recipients . This means they can get any 

type of blood .  



 

If you have Rh-positive blood , you can get Rh-positive or Rh-negative 

blood . But if you have Rh-negative blood , you should only get Rh-

negative blood . Rh-negative blood is used for emergencies when there's 

no time to test a person's Rh type .  

 

Blood Banks  

Blood banks collect, test, and store blood. They carefully screen all 

donated blood for possible infectious agents, such as viruses , that could 

make you sick . Blood bank staff also screen each blood donation to find 

out whether it's type A , B , AB , or O and whether it's Rh-positive or Rh-

negative . Getting a blood type that doesn't work with your own blood 

type will make you very sick . That's why blood banks are very careful 

when they test the blood .                                                                                    

                                                                              

   Who Needs a Blood Transfusion  

Blood transfusions are very common .  

1. Many people who have surgery need blood transfusions because they 

lose blood during their operations. For example, about one-third of all 

heart surgery patients have a transfusion.  



2. Some people who have serious injuries such as from car crashes, war , 

or natural disasters need blood transfusions to replace blood lost during 

the injury  

3. Some people need blood or parts of blood because of illnesses . You 

may need a blood transfusion if you have : -  

1. A severe infection or liver disease that stops your body from properly 

making blood or some parts of blood .  

2. An illness that causes anemia , such as kidney disease or cancer . 

Medicines or radiation used to treat a medical condition also can cause 

anemia . There are many types of anemia , including aplastic , Fanconi , 

hemolytic , iron-deficiency , and sickle cell anemias and thalassemia 

(thal-ah-SE-me-ah) .  

3. A bleeding disorder , such as hemophilia or thrombocytopenia .  

 



What To Expect Before a Blood Transfusion  

Before a blood transfusion, a technician tests your blood to find out what 

blood type you have ( that is , A , B , AB , or O and Rh-positive or Rh-

negative ) .  

The blood type used in your transfusion must work with your blood type . 

If it doesn't , antibodies ( proteins ) in your blood attack the new blood 

and make you sick . Some people have allergic reactions even when the 

blood given does work with their own blood type . To prevent this , your 

doctor may prescribe a medicine to stop allergic reactions .  

Most people don't need to change their diets or activities before or after a 

blood transfusion . Your doctor will let you know whether you need to 

make any lifestyle changes prior to the procedure 

 

What To Expect After a Blood Transfusion  

After a blood transfusion , your vital signs are checked (such as your 

temperature , blood pressure , and heart rate ) . The intravenous ( IV ) line 

is taken out . You may have some bruising or soreness for a few days at 

the site where the IV was inserted . Your doctor will let you know about 

signs and symptoms to watch for and report .                                               
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 Pre transfusion testing (the 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 of Cross Matching 

The crossmatch is routinely used as the final step of pre transfusion 

compatibility testing. This test done to check compatibility between a 

donor’s blood and recipient’s blood, for the purpose of transfusion, and is 

extremely important in the prevention of transfusion reactions. Detect and 

identify clinically significant immune antibodies in the plasma of the 

recipient that will react with donor red cell antigensThe 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. 

https://laboratoryinfo.com/antibody-structure-classes-functions/


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. 

 

 

 

 

 

There are three main types of crossmatching tests:  

1. Immediate spin crossmatch – this test which takes 5-10 minutes is 

performed at room temperature and confirms ABO compatibility as the 

patient’s plasma is tested against donor RBCs and observed for 

agglutination and/or hemolysis.  

2. Antiglobulin crossmatch – this test which takes 30-60 minutes is 

performed at 37°C and an antiglobulin test is carried out on the mixture 

of patient’s plasma and donor RBCs to check for agglutination. This test 

is mandatory for patients with RBC alloantibodies.  

3. In the electronic crossmatch, a computer matches compatible units of 

blood from the blood bank to patients directly.  

 

Direct Testing (cross matching)  

Samples :-  

- Anticoagulated (trisodium citrate 3.2%) blood from donor (in lab 

practice obtained from the blood pack to be transfused)  



- Sample of blood from recipient – 1ml that has clotted, and serum 

separated.  

 

Method :-  

- The slide method of ABO and Rh grouping is performed on both donor 

and recipient blood samples in order to confirm the blood groups.  

- centrifuge tube are taken and the following added,  

- 1 drop of donor RBC suspension 5%m  

- 2drop of patient serum 

- 3 drop of bovin albumin 

- tubes are mixed well and centrifuged  

- Tube A is incubated at 37oC in a water bath for 1 hour and wash 3 times 

- add 2 drop of AHG and centrifuged   

- Next, prepare a blood film and examine under the microscope for 

clumping.  

 

Results and Interpretation :-  

- No clumping observed - Compatible for transfusion  

- Clumping positive - Incompatible  

 



 

 

 

 

 Blood transfusion disadvantage:  

A. Transfusion Reactions  

1. Acute hemolytic –  

 

Symptoms: chills, fever, pain in the chest or lower back, , tachypnea, 

hypotension, dyspnea, bleeding, acute renal failure, shock, severe 

respiratory or cardiac collapse. 

  

Cause: ABO incompatible red cells, red cell antibodies in patient’s 

plasma attached to antigens on transfused red cells causing red cell 

destruction. 

 

  

2. Febrile, non-hemolytic –  

Symptoms: Fever (rise of 1 C or 2 degrees F), chills, headache, , anxiety, 

and muscle pain. 



 

 Cause: Release of interleukins from lyzed white cells in the blood 

product 

 

3. Mild allergic –  

Cause: Sensitivity to foreign plasma proteins or blood product 

preservative. 

 

4. Sepsis –  

Symptoms: Rapid onset of chills, high fever, vomiting, diarrhea, and 

marked hypotension and shock.  

Cause: Contaminated blood products. 

 

5. Delayed transfusion reaction – Delayed hemolysis from destruction 

of transfused red cells by alloantibodies not detected during pre-

transfusion compatibility testing.  

6. Transmission of infectious disease – hepatitis, HIV, CMV 

(Cytomegalovirus), HTLV-I/II (Human T-cell lymphotropic virus, 

Malaria, Babesiosis, West Nile Virus, Creutzfeldt Jakob Disease (CJD), 

and other potential infectious agents.  

 



 

 Blood transfusion disadvantage:  

A. Transfusion Reactions  

1. Acute hemolytic –  

 

Symptoms: chills, fever, pain in the chest or lower back, flushing of the face, hematuria, 

tachycardia, tachypnea, hypotension, dyspnea, bleeding, acute renal failure, shock, severe 

respiratory or cardiac collapse.  

Cause: ABO incompatible red cells, red cell antibodies in patient’s plasma attached to 

antigens on transfused red cells causing red cell destruction.  

2. Febrile, non-hemolytic –  

 

Symptoms: Fever (rise of 1 C or 2 degrees F), chills, headache, flushing, anxiety, rigors, 

and muscle pain.  

Cause: Release of interleukins from lyzed white cells in the blood product.  

3. Mild allergic –  

 

Symptoms: flushing, itching, urticaria (hives).  

Cause: Sensitivity to foreign plasma proteins or blood product preservative.  

4. Anaphylactic –  

 

Symptoms: anxiety, urticaria, wheezing, laryngeal edema, progressing to cyanosis, shock, 

and possible cardiac arrest.  

Cause: Severe sensitivity to foreign plasma proteins or blood product preservatives, 

especially patient who developed anti-IgA antibody to IgA plasma protein.  

B. Transfusion Complications:  

1. Circulatory overload –  

 

Symptoms: dyspnea, pulmonary congestion (rales), headache, hypertension, tachycardia, 

distended neck veins.  

Cause: Fluid administered faster  than circulation can accommodate 

 

 

 

 



 

 

 

2. Sepsis –  

Symptoms: Rapid onset of chills, high fever, vomiting, diarrhea, and marked hypotension 

and shock.  

Cause: Contaminated blood products.  

3. Transfusion-related acute lung injury, commonly called TRALI. Clinical signs and 

symptoms of 1 to 2 degree/s C rise in temperature, usually accompanied by chills or 

rigors, shortness of breath associated with oxygen destruction hypotension, and 

tachycardia. Reaction symptoms are noted between one to six hours after completion of 

transfusion. Chest x-ray shows interstitial and alveolar infiltrates which are diffuse and 

bilateral (ARDs-like). TRALI cases are associated with presence of HLA antibodies or 

anti-neutrophil antibodies in plasma of the blood donor.  

4. Delayed transfusion reaction – Delayed hemolysis from destruction of transfused red 

cells by alloantibodies not detected during pre-transfusion compatibility testing.  

5. Transmission of infectious disease – hepatitis, HIV, CMV (Cytomegalovirus), 

HTLV-I/II (Human T-cell lymphotropic virus, Malaria, Babesiosis, West Nile Virus, 

Creutzfeldt Jakob Disease (CJD), and other potential infectious agents.  

6. Iron overload (patients receiving >100 units for chronic anemia)  

7. Graft-versus-host disease  
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Blood components: Separate from one another by conventional blood bank method by 
centrifugation because of their different specific gravities, different centrifugal force, 
different time, and different temperature change according to needs.                                   

                                                                                                         

Type of Blood components: 

1. Cellular components: RBCs or packed cells, leukocyte depleted red cells, platelets 
concentrate, platelet apheresis, leukocytes-depleted platelet concentrate 

2. Noncellular plasma components: Fresh frozen plasma, cryoprecipitate, and cryopoor 
plasma. 





Functions of main Blood Components  

1.RBC: (Erythrocytes = Red Blood Cells = RBCs) It supplies oxygen to different parts of the body 
and carries carbon dioxide and other waste products. 

2. WBC: (Leukocytes = White Blood Cells = WBCs) It fights/prevents infections of diseases. 
White blood cells (WBCs) producing antibodies to develop immunity against infections . 

3. Platelets: Platelets are produced in the bone marrow. The function of platelets is to prevent 
bleeding (important for blood clotting). 

 4. Plasma: It is the liquid part of blood, composed of about 92% water, 7% vital proteins and 
1% mineral salts, sugars, fats, hormones and vitamins. The plasma also contains three types of 
proteins, including: 



A. Albumin is the most common type of protein in the plasma. It is made by the liver. It 
carries nutrients and hormones around the body. 

B. Immunoglobulins (also known as antibodies) are proteins that recognize foreign 
organisms that have invaded the body. They destroy these “germs”. 

C. Clotting Factors are a group of proteins that help stop bleeding when we are injure. 
  

Apheresis Blood Colletion  

Apheresis donor platelets and plasma is collected in a sterile closed system using an 
automated cell separating machine . This process removes the donor blood , separates and 
collects the platelets or plasma ( depending on the type of dionation) and returns the rest of 
the blood to the donor .                                                                                                                   

 





Types of Blood donation 

 1. Allogeneic ( also called homologous ) donation is when a donor gives blood for storage at 
a blood bank for transfusion to an unknown recipient . 

2. Directed donation is when a person, often a family member , donates blood for 
transfusion to a specific individual. 

3. Autologus donation. When a person has blood stored that will be transfused back to the 

donor at a later date, usually after surgery. 



Blood Donor Recruitment 

The donor should not be fasting before donation . If the last meal was taken more than 
four hours previously, the donor should be given something to eat and drink before 
donation . Blood flowing into the bag is mixed with anticoagulant in a ratio of 1:7 
(anticoagulant : blood) . Total collection volume is from 405‐495 mL and usually , a 
volume of 450 mL blood is donated . 

The aim of using selection guidelines for blood donors has two purposes : firstly , to 
protect donors from potential harm which may occur as a direct result of the donation 
process; secondly, to protect recipients of blood transfusion from adverse effects , such as 
transmission of infectious diseases or other medical conditions and unwanted effects 
caused by medication taken by the donor . The donors are selected according the 
following important eligibility criteria : 



1. General appearance: the prospective donor shall appear to be in good physical and mental 
health . 

2. Age : donors shall be between 18 and 60 years of age . 

3. Haemoglobin : Hb shall be not less than 12.5 g / dL for males and 11.5 g / dL for females . 

4. Weight : minimum 45 kg . 

5. Blood pressure : systolic and diastolic pressures shall be normal ( Systolic : 100 ‐140 mm Hg 
and diastolic : 60‐90 mm Hg is recommended ) , without the aid of anti ‐hypertensive medication . 

6. Temperature : oral temperature shall not exceed 37.5o C / 99.5o F. 

7. Pulse : pulse shall be between 60 and 100 beats per minute and regular. 

8. Donation interval : the interval between blood donations shall be 3 to 4 months . 



prepare red cell suspension at 5% 

cells to be tested removes serum or plasma which may contain proteins that interfere 
with testing, causing non-specific agglutination or rouleaux formation. Washing also 
removes fibrinogen, which may cause small clots.The ratio of serum to cells markedly 
affects the sensitivity of agglutination tests. Preparation of a 2-5% cell suspension 
provides cells in an optimum concentration to detect weak antibodies. 



Blood Group Testing : 
Identification of blood groups: In grouping, two main systems are tested for, 
1.ABO system that represents the major obstacle in all transfusions by the presence of 
natural antibodies 
2. Rh system since the D antigen is the most immunogenic of all the blood group antigens 

 
 
 
 
 

The main manual methods can be used when performing blood grouping: 

First: Slide or white porcelain tile Method (forward method): This technique may be used for 
emergency ABO grouping tests or for preliminary grouping particularly in an outdoor 
camp. Slide or tile testing is not recommended for routine . 

 
 



Advantages: 
1. Can be used in emergency and blood camps for preliminary grouping. 
2. Easy to perform 
3. Quick 
Disadvantages: 
1. Less sensitive than the tube test 
2. Drying up of the reaction mixture can cause aggregation of cells , giving false positive 
results 
3. Weaker reactions are difficult to interpret s 
4. Not reliable for weak reactions as negative results cannot be checked microscopically. 
5. Serum testing cannot be performed. 
Slide Blood Typing proceture: 
When testing for blood groups, 3 bottles of reagent containing a specific 
type of antibody each is used. Each antibody is given a characteristic and 
universal color.          



Notes: 

1. A “false positive” is when agglutination occurs not because the antigen is present, but cells 
may already be clumpled. 

2. A “false negative” is one in which the cells are not clumped because there are too many 
cells or not enough reagent. 

Second : Tube Method (reserve or backward methods ): Test tubes either of glass or plastic 
may be used. 

 



Advantages of tube method 
1. It allows for fairly long incubation without drying up of the tubes contents. 
2. Centrifugation involved enhances the reaction allowing weaker antigens and antibodies 
to be detected. 
3.Simplicity of reading and grading of results. 
4.Clean and more hygienic. 
5. Requires smaller volume of reagents 
6. More sensitive than slide technique for ABO grouping 
Reagents required: 
1. Monoclonal Antisera-A and Antisera-B. Antisera-A, B is optional. 
2. Normal saline 
3. Known cells of group A, B, O 
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Coombs Test 
Coombs test is also known as Antiglobulin test ( AGT ) . The Coombs test tests for antibodies 
that may stick to the red blood cells and cause red blood cells to die too early. It was 
discovered by Coombs. Coombs reagent is antihuman globulin . It is made by injecting 
human globulin into animals, which produce polyclonal antibodies specific for human 
immunoglobulins and human complement system factors .                                                          

Direct Coombs Test ( also known IAT ) The direct Coombs test is used to detect antibodies that 
are stuck to the surface of red blood cells . Many diseases and drugs can cause this to happen 
. These antibodies sometimes destroy red blood cells and cause anemia . Your health care 
provider may recommend this test if you have signs or symptoms of anemia or jaundice ( 
yellowing of the skin or eyes ) .                                                            





Procedure of Direct Coombs Test 

1- 1 drop of 5 % cell suspension 

2- 2 drops of AHGS 

3- Centrifuge for 15 seconds 

4- Read the agglutination  

Abnormal Results in a Direct Coombs Test It’s an abnormal result if there is clumping of 
the red blood cells during the test. Clumping (agglutination) of your blood cells during a 
direct Coombs test means that you have antibodies on the red blood cells and that you 
may have a condition that causes the destruction of red blood cells by your immune 
system (hemolysis) . The conditions that may cause you to have antibodies on red blood 
cells are : - 



1. Autoimmune hemolytic anemia 
 2. Drug toxicity where you develop antibodies to your red blood cells . EX. Cephalosporins ( 
an antibiotic ) , levodopa ( for Parkinson’s disease) , Dapsone ( Antibacterial ), Nitrofurantoin 
(Antibiotic) , and quinidine (Heart medication)  
3. Transfusion reaction where your immune system attacks donated blood  
4. Different blood types between mother and infant (erythroblastosis fetalis)  
5. Chronic lymphocytic leukemia and some other leukemias  
6. Lupus (an autoimmune disease )  
7. Mononucleosis  
8. Mycoplasmal infection  
9. Syphilis 



2. Indirect Coombs Test ( also known IAT ) 

 The indirect Coombs test looks for antibodies that are floating in the blood. These 
antibodies could act against certain red blood cells . This test is most often done to 
determine if you may have a reaction to a blood transfusion. Procedure of Indirect Coombs 
Test 
1- 2 drops of serum from EDTA sample 
2- 1 drop of O+ cells 
3- Incubate 20 – 30 minutes at 37ºC 
4- Wash 4 times 
5- 1 drop of AHG and spin for 15 minutes 
6- Read the agglutination Abnormal Results 





Procedure of Indirect Coombs Test 
1- 2 drops of serum from EDTA sample 
2- 1 drop of O+ cells 
3- Incubate 20 – 30 minutes at 37ºC 
4- Wash 4 times 
5- 1 drop of AHG and spin for 15 minutes 
6- Read the agglutination 

Abnormal Results in an Indirect Coombs Test An abnormal result to an indirect Coombs 
test means you have antibodies circulating in your bloodstream that could cause your 
immune system to react to any red blood cells that are considered foreign to the body, 
particularly regarding 



those that may be present during a blood transfusion . Depending on your age and 
circumstances , this could mean a mother and infant have different blood types ( 
erythroblastosis fetalis) , an incompatible blood match for a blood transfusion , or 
hemolytic anemia due to an autoimmune reaction or drug toxicity .                                         

                                        



The difference between direct and indirect coombs 

The main difference between direct and indirect Coombs test is that the direct Coombs test 
detects the antibodies or the complement proteins attached to the surface of red blood cells 
whereas the indirect Coombs test detects antibodies against foreign blood cells in the serum. 
Furthermore, the direct Coombs test helps to test for autoimmune hemolytic anemia in which 
the immune system breaks down red blood cell, causing anemia. In contrast, the use of 
indirect Coombs test is in blood transfusion and prenatal testing of pregnant women.   

Direct and indirect Coombs test are the two types of Coombs tests, which are clinical blood 
tests used in immunohematology.  


