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Blood Collection  

 1-Blood donor 

 2- phlebotomy 

 3- Adverse donor reaction 

1-Blood donors  

:Types of  blood donors 

1- Paid of blood donor: A donor who gives blood for money or other 

form of money.                                                                                         

2 Family (replacement) donors: A donor who give blood when its 

required by a member of the patients family or community this may 

involve a hidden paid donation system in which the donor is paid by the 

patients family.                                                                                             

3-Voluntary non-remunerated donor: A donor who gives blood freely and 

voluntarily without receiving money or any other form of payment. Blood 

 donor should give their blood voluntarily and without expectation of 

payment  (Voluntary Blood Donation).                                                     

 Paid donor present a major risk to the safety of the Blood supply for 

the following reasons: 

 Undermine the voluntary blood donation system 

 High incidence of TTIS. 

 Poor health. 

 Poor families may not be able to afford to pay for blood when they 

need it. 

 

 Registration  

The information obtained from the donor during registration must 

make it possible to identify and if necessary notify or recall that 

individual This record must be kept indefinitely. The following 

information should be included. 

 Date of donation, Name, A dress, Business, Telephone No, Sex, 

Age, and last donation . 
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 Donor selection  

A qualified physician or persons under his direction must 

determine the suitability of donors 

 Donor selection  is based on a limited physical examination and a 

medical history done on the day of Due donation to determine 

whether giving blood will harm the donor or if transfusion of the 

unit will Careful donor selection attributes vitally to the safety of 

both donor and harm the recipient recipient.  

 

 Criteria for the protection of the donor:   

Following guidelines should be observed in order to determine that 

the blood donation will not be detrimental to the donors/recipients 

1. physical Examination :A medical officer certify donor fit for 

donation . 

2. General Appearance :Donor should appear to in good health. 

3. Donor appearance , especially vein puncture site. 

4. Age 18-65 year old. 

5. Weight: Blood collection from donors weighing 45-55 Kg 

should be 350 ml blood and from these weighing 55 Kg and 

above should be A50 ml. 

6. Temperature: Temperature should not exceed 37.50C/99 

5oF. 

7. Donor' Skin The skin at the vein puncture site should be free 

of any skin lesion or scar indicative of addiction to narcotics 

or infection as well as marks of repeat vein puncture,. 

8. Donation interval more than 8 weeks                     ,                 

recommendation is four donations for males and three 

donations for females should ordinarily not be exceeded 

during one year. 

9. Blood pressure systolic  pressure should not exceed 180mm 

of mercury and diastolic pressure 100mm. 

10. Pulse :50-100/ mm-regular. 

11. Medical illness: prospective donors with diseases of the 

heart, liver, or lung or with a history abnormal bleeding 

tendency shall be excluded unless determined to be suitable 

to donate by a qualified physician. 
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12. Pregnancy: pregnant women should not be accepted. other 

than in exceptional circumstances, if approved by the 

woman's physicians and by blood bank physician. 

13. Drug therapy: evaluated by the physician. 

14. Hb or PCV not less than 13g/dl or 40% for males and 

12.5g/dl or 38% for females. 

15. Examination of respiratory system, cardiovascular system 

and abdomen should be carried out if necessary. 

NOTE ::: any questionable answers that might indicate the donors not in 

good health should be referred to the blood bask physician for further 

evaluation.                                                                                                     

 

Criteria for the protection of the recipient: 

1- Temperature: not exceed 37.5C (orally).  

 2- Alcohol abuse, parental drug abuse-not accepted.  

3- History of Syphilis: Not accepted 

4-Person with HBV,HCV,HIV infection deferred from donation 

permanently.  

Donors should be provided with up -to -date information on the risk 

activities, which may associated with hepatitis transmission to provide the 

opportunity for self-exclusion  

5- Confirmed brucellosis-rejection for at least two years following full   

recovery . 

6-Tuberculosis :may be accepted two years after having been cured . 

7-malaria –deferred , except if the donor is a symptomatic and off 

treatment for 3 years. 

8- Immunization : 

 Person who have recently received toxoids and killed viral, 

bacterial, and rickettsia vaccines are acceptable, if they are 

symptom - free  and a febrile .These include vaccines against 

cholera. diphtheria, hepatitis, B, influenza, paratyphoid pertussis 

plague, tetanus and typhoid. Those who have received Hepatitis B 



 4-Lecture 3                                   Blood Transfusion                                                       

4 
 

vaccination  should be  accepted after 7 days of vaccination. 

Yellow fever/measles/polio - should be deferred for 2 week .  

  Following administration of live attenuated viral vaccines, such as 

measles, mumps, polio(oral), donors are deferred for two weeks.  

 Following vaccination for German measles (rubella)-donors 

deferred for 4 weeks.  

 Rabies vaccination deferred  should be deferred for 1 year Those 

bitten by any animal should be deferred for 1 year . 

 Hepatitis B Immunoglobulin - should be deferred for 1 year.  

 Any donor on antibiotic therapy or other medications should be 

deferred after evaluating his/her suitability as donor and this 

condition that effect safety of recipients . 

Medical  History  

 Conditions that affect safety of donors: Before each donation 

questions should be asked to determine that the donor is in normal 

health and has not suffered or is not suffering from any serious 

illness e.g. malignant disease. epilepsy, bronchial asthma, diabetes, 

excessive menstrual bleeding. cardio-vascular conditions, renal 

disease, allergic diseases, abnormal bleeding tendency. 

  Pregnancy: Prospective donor should not be accepted during 

period of pregnancy and till 12 months after delivery and also 

during lactation. Donors who have abortions should be deferred till 

6 months after 2
rd

 and 3
rd

 trimester abortion. Menstruation in itself 

should not be a cause for deferral, res 

 Any donor who appears to be under the influence of alcohol or any 

drug abuse and who does not appear to be providing reliable 

answers to questions on their medical history should not be 

accepted. 

Infectious  Disease    

 Donors having history of malaria should be accepted after months. 

 Donors having history of jaundice should be deferred up to 1 year 

 Donors having history of being HIV, HBS Ag/HCV antibody 

positive should be permanently deferred. 

 Donors having intimate contact with HIV, HB Ag/HCV antibody 

positive individual should be deferred for 1 year. 
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 Donors having history of measles/mumps/chicken pox should be 

deferred for 8 weeks. 

 Donors having history of influenza and URTI (Upper Respiratory 

Tract Infections) should be deferred till 1 week after treatment. 

Donors having history of diarrhea in preceding week particularly 

if associated with fever should be deferred.  

 transfusion transmissible infections, the guidelines published from 

central health authorities should be followed 

 Private interview of each donor is essential to assess the risk of 

HIV infection due to high risk sexual behavior and unsafe sexual 

practice. 

Clinical Examination:- 

 Blood pressure. 

 Person permanently not suitable for donation in cases of:  

1- Syphilis and malaria.  

2- Patient with T.B. 

3- Patient with HBs & HIV. 

4- Diabetic patient. 

 5- Patient with red abnormality: ex: sekile cell.... 

 Person temporary not suitable for donation 

1- Dental extraction -> after one week. 

2- Diphtheria & typhoid        after two weeks.  

3- Viral disease or Bacterial infection-after 3 weeks.  

4- Resident from Africa      3 months . 

5- Major surgery        after 6 month. 

 

 

 

 



 4-Lecture 3                                   Blood Transfusion                                                       

6 
 

Hazard of Donation:-  

1- local Hematoma. 

2- Shock.  

3- Air embolism.  

4- Syncopy. 

 (2)    Phlebotomy 

 Modern blood collection packs are designed to hold 450 ml + 45 

ml of blood, mixed with 63 ml of citrate-phosphate-dextrose- 

adeninet CPDA) anticoagulant 

 Blood is to be collected only by trained personal working under the 

direction of a qualified physician. 

 Blood collection must be by aseptic method, using a sterile, closed 

system. 

 Donation of a whole blood should, ideally. not last more than 10 

minutes.  

 A completely efficient method of sealing the tube is obligatory. 

The organization should be such as to minimize the possibility of 

errors in labeling of blood containers and blood samples. Care of 

the donor after phlebotomy: 

1- Checks arm and apply bandage after bleeding stops.  

2- The donor remains on bed for few minutes (10-15 min).  

3- Give instructions to the donor: 

 Drink before leaving. 

 Do not leave until released by staff member. 

 No alcohol, no smoking 

 If you feel faint or dizzy, sit down. 

 If any symptom persist, return to blood bank. 

3-Adverse donor reactions: 

Nausea and vomiting : instruct the donor to breathe slowly and deeply, 

turn donor head to the sit give the donor cup of water to rinse out his 

mouth.  
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Twitching or muscular spasm may with loss of consciousness, try to 

divert the donor attention. Vaso - vagal attack (syncope, fainting). 

 The features are weakness, sweating, pallor, loss or consciousness.  

Place the donor on his back and raise the feet, try to make donor to inhale 

ammonia, instruct the donor to cough.  

1- True convulsion: rare -prevent donor from injuring himself, call blood 

bank physician. 

 2- Hematoma: remove the tourniquet and the needle and apply sterile 

gauze with digital pressure for 7-10 mm, with the donor s arm held above 

the heart level. 

- Donors who give history suggestive of HIV infection such as:  

1. swollen glands  

2. persistent cough  

3. unexplained weight loss. 

4.night sweat \fever . 

5.Skin rashes and skin infection  

6. prolonged diarrhea Should be deferred permanently.  

 Aspirin Ingestion 

 Ingestion of Aspirin or any related medicine within three days prior 

to donation should preclude use of donor as a source of platelet 

preparation. 

 Surgical Procedures 

   Donors should be accepted one year after the recovery from 

major operations and six months after recovery from minor 

operations including acupuncture, tattooing and scarification. 

 Donors having history of receiving transfusion of blood or blood 

products should be deferred for 12 months. 
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Collection of Blood from Donors 

Blood should be collected only by a licensed blood bank Blood should be 

drawn from the donor by qualified physician. Blood should be collected 

by single vein puncture and flow of blood should be continuous. The 

blood donor area should be clean, congenial, comfortable and 

conveniently approachable.                                                                           

As the temperatures vary widely in different seasons, it is mandatory to 

have air- conditioned rooms to make the donor comfortable and to 

minimize chances of contamination.                                                             

Method 

 Standardized procedure should be in use to achieve surgical cleanliness 

for preparing vein puncture site to provide maximum assurance of sterile 

product.                                                                                                          

Equipment               

The plastic blood bags for collection of blood should be sterile, pyrogen 

free and disposable, with a closed system of collection.                               

Venting of any container should be done under laminar airflow bench and 

such container should be used within 24 hours. Anticoagulant solutions. 
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Anticoagulant solutions  

The anticoagulant solution should be sterile and pyrogen free.                    

 One of the following solutions should be used in the indicated volumes: 

1. Citrate-Phosphate-Dextrose (CPD) Solution 14 ml solution is required 

for 100 ml of blood.                                                                                       

2. Citrate-Phosphate-Dextrose-Adenine (CPDA-) solution 14 ml solution 

required for 100 ml of blood.                                                                         

3. 100 ml SAG-M saline adenine and glucose (or with mannitol) is added 

to packed cells after separation of plasma for storage.                              

 Volume of blood 

Volume of blood collected should be proportionate to the volume of 

10% variation and should not exceed 10 ml/kg +coagulant, with -anti

body weight. Limited to a volume of 500 ml Ne attempt should be made 

to collect blood from such donor during the same session.                           

 Samples for laboratory tests  

The blood samples in the plane tubes (clotted and anticoagulated) 

should be collected at the time of collection of blood by the same person 

who collects blood. They should be marked before collection to be 

identified with the unit of blood. The integral donor tubing of plastic bag 

should be filled with anticoagulated blood and sealed in such a manner 

that it will be available for subsequent compatibility tests.                          

 Identification         

Each container of blood components \ plane tube  should  be identified by 

a numeric or alpha numeric at the time of collection  of  blood .   
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 Temperature 

Immediately after collection, the blood should be placed at (4C
o 
 to 6 C

0
 + 

2C
o
) except if it is used for component preparation it will be stored at 

(22C
o
 +2C

o
 until the platelets are separated.                                         

 Donor reaction 

Necessary drugs and equipment should be available for treatment of 

donor reaction if any Donor collection staff should be trained in 

identification and management of donor reactions.                                 

 Therapeutic Phlebotomy  

Therapeutic phlebotomy should be done only on the request of the 

patient's physician. The blood bank physician must decide whether to 

accept the responsibility of the patient. The blood collected in such 

circumstance should not be used for transfusion.                                    

 

 

Blood types are important when it comes to transfusion .if you get a 

transfusion that does not work with your blood type, your body's immune 

system could fight the donated blood. This can cause a serious or even 

life-threatening transfusion reaction.                                                        

Sometimes blood donor called a universal donor (Universal donor blood 

is only used in extreme emergencies. For example, if a person is bleeding 

severely and nearing death, there may no time for testing. In everyday 

practice, people in the US are always given the exact same type of red 

blood cells that they have.                                                                              
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 The red blood cell membrane consists of a large number of protein and 

sugar structures and antigens, which together form the blood groups 

 Each individual has his own specific blood group systems of which over 

100 are currently known. Rhesus, Lewis, Kell, Duffy, Kidd, MNSS, P, 

Lutheran, and li system.                                                                              

The majority of the blood group systems are cell-bound, therefore, the 

antigen are not present in plasma or serum. However, the ABO and Lewis 

system are both cell-bound and soluble, which means that the 

corresponding antigens can be present in plasma and serum as well as in 

other body fluids.                                                                                      

ABO Blood Group System:  

The oldest known blood group system is the ABO or ABH system, which 

discovered at remains the most important of all blood groups in 

transfusion practice.                                                                                    

The ABO system consist of the basic antigen H and 2major groups of 

antigens; these are (A) antigen and (B) antigen. The basic material of 

these antigens is a glycoprotein or glycolipid backbone to which sugars 

are attached; the terminal sugars specify the antigen.                                   

Group A- N-acetyl-D- galactoseamine.  

Group B D-galactose. 

Within the AB0 system, four major blood groups can be recognized, 

depending on the presence or absence of one or both antigens: blood 

group A. B, AB, O.                                                                                   
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Formation of ABO blood groups  

The production of A and B antigen is regulated by the H gene, which 

determining the conversion of (precursor substance-PS-) into H 

substance.                                                                                                   

 In the presence of H substance (A) gene regulates the production of (A) 

and H antigen, and the (B) gene regulates the production of B and H 

antigen. In the absence of both the A and B genes, only the H antigen will 

be responsible for blood group O. In the absence of the H gene, a 

homozygous situation. This means that even in the presence of A and for 

B genes, there will be no production of A and or B antigen.                       

                                                                            

 

Such a substance is very rare and is know as type (OH) or Bombay group 

ALL  ABH antigens develop as early as 37 days  of fetal life, but it is 

weak in strength in relation adult antigens.                                                
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Secretor and non-secretor  

The presence of A, B, H antigen substance in body fluids (saliva, serum, 

tears and plasma) is regulated by a dominant gene called Se. The 

presence of the gene Se determines the so-called (secretor) status. (Non 

secretor) are of the genotype    se  se                                                         

About 80% of people are secretors and 20% non- secretor.  

Percentage blood groups  : 

The frequency of occurrence of the blood groups in the ABH system in 

Caucasians is:A: 42% B: 8%, AB:3%, 0: 47%.                                            
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Subgroups 

Blood group A can be divided into a number of sub groups ( A1, 

A2, A3, A4, A5) of which A1 and A2 are the most relevant 

clinically, A2 is weaker than A1.  

ABO antibodies 

See table 

Blood group Antigen on RBCs Antibody in serum 

A A+H Anti-B 

B B+H Anti-A 

AB A+B+H None  

O H Anti-A , Anti-B, Anti-

A,B 

 

 ABO antibodies are generally IgM (cold -reacting 

antibodies, do not cross placenta, bind complement) with 

minor portion of IgG or IgA antibodies. 

 

 The immune form (IgG) produced by individuals exposed 

to foreign red cell stimulation, either by transfusion or 

pregnancy. 

 

 Serum from group O individuals contains  anti-A, and 

anti-B and it is generally IgG (can cross placenta). 

 

 Although the IgM anti-A and anti-B called (natural 

antibodies), they are produced after delivery, and the titer 

are too low for detection until the individual is 3-6 months 

of age. They are produced or stimulated by chemical 
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substance similar to ABO antigen and distributed widely 

in nature. These antibodies are powerful hemolyzing 

antibodies and currently cause the most serious Hemolytic 

transfusion reaction. 

 

 These antibodies are always present in normal, healthy 

individual. patients older than 65 years of age usually have 

low titer, so those antibodies may be undetectable in the 

reverse grouping. 

 

 Inheritance of the ABO Blood Groups 

 One position, or locus, on each chromosome number nine 

is occupied by either an A,B, or an O gene. The O gene is 

considered an amorph gene. 

 

 The designation A or B refers to phenotype, whereas AA, 

BO and OO denote genotypes.  

 

 In the case of an O individual, both phenotype and 

genotype are the same, because that individual would have 

to be homozygous for the O gene. 

 

 The inheritance of ABO antigens , follows simple 

Mandelian genetic , Like most other blood group system is 

co-dominant in expression (both genes expressed)  
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 ABO system of blood grouping 

 

Mating phenotypes 

( M x F ) 
Mating genotype 

Offspring ( phenotype 

and genotype ) 

A x B 

AA x BB 

AO x BB 

AA x BO 

AO x BO 

AB (AB) 

AB(AB) or B(BO) 

AB(AB) or A(AO) 

AB(AB) or A(AO) or 

B(BO)or O(OO) 

O x O OO x OO O(OO) 

A x O 
AA x OO 

AO Xoo 

A(AO) 

A(AO) or O(OO) 

 

 

 Antibody Antigen Phenotype
(blood 

 group)

 Genotype No.

Anti-A & 
Anti-B 

Not 
present 

O OO 1 

Anti-B A A OA 2 

Anti-B A A AA 3 

Anti-A B B OB 4 

Anti-A B B BB 5 

Not 
present 

A & B AB AB 6 
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ABO Grouping 

 It consists of forward grouping and reverse grouping: 

 Forward grouping: is defined as using known sources of 

reagent anti-sera (antibodies) to detect antigens on an 

individual's red cells . 

Reverse grouping: is defined as using reagent cells with known 

ABO antigens and testing the serum of the patient (or donor) for 

ABO group antibodies, see table. 

Summary of Forward and Reverse Grouping: 

 

 

Donor Cells tested with Result 
Serum tested 

with 
Result 

 Anti A Anti B  A cells B cells  

1 Neg Neg O Posit Posit O 

2 Posit Posit AB Neg Neg AB 

3 Neg Neg A Neg Posit A 

4 Posit Posit B Posit Neg B 

https://en.wikipedia.org/wiki/File:ABO_blood_type.svg
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ABO Discrepancy 

ABO discrepancies are usually technical in nature and can be 

simply resolved by correctly repeating the testing and carefully 

checking reagents. Occasionally, the discrepancy may be due to 

a real problem with patients ABO group. 

Some of the causes of discrepancies are: 

1- Newborns  

2- Elderly patient  

3- Patient with hypogamaglobulinaemia (lymphoma, immuno 

suppressive drugs, bone marrow transplantation)  

 

History of the Rh System  

Levine and Stetson described a hemolytic trans fusion 

reaction in an obstetric patient following delivery of stillborn 

infant. The women required transfusion. Her husband, who 

had the same ABO type, was selected as her donor, after 

transfusion the recipient, demonstrated the classic symptoms 

of acute hemolytic transfusion reaction. 

Subsequently an antibody was isolated from the mother's 

serum that reacts both at 37° C and 20 °C with the father's red 

cells. It was postulated that the fetus and the father possessed 

a common factor that the mother lacked. While the mothers 

carry the fetus, the mother was exposed to this factor and 

subsequently built up an antibody that reacted against the 

transfused red cells from the father and resulted in hemolytic 

transfusion reaction. 

 Rhesus system 

According to Fisher-Race theory, the antigens of the Rh 

system produced by three closely linked sets of alleles 
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(Genes) (D&d), (C&c,E&e) and these alleles defined by the 

same capital and small letters of the antigens. To date, no-d-

antigen has been found, so-d-gene is considered as amorph 

gene.  

 Landsteiner and Wiener reported on an antibody by guinea 

pigs and rabbits when they were transfused with rhesus 

monkey red cells. 

 

  This antibody which agglutinated 85% of human red cells 

was named Rh. Rh was retained for the human produced 

antibody.  

 

 

 

 



7Blood transfusion                                                                          Lecture  

1 
 

Common Sources of Technical Errors Resulting in ABO 

Discrepancies 

1. Incorrect or inadequate identification of blood specimens, test 

tubes, or slides 

2. Cell suspension either too heavy or too light 

3. Clerical errors or incorrect recording of results 

4. A mix-up in samples 

5. Missed observation of hemolysis 

6. Failure to add reagents 

7. Failure to add sample 

8. Failure to follow manufacturer’s instructions 

9. Uncalibrated centrifuge 

10.  Overcentrifugation or undercentrifugation 

11. Contaminated reagents 

12. Warming during centrifugation 

The Rh Blood Group System 

 The Rh blood group system is highly complex, polymorphic, and 

the second most important blood group system after the ABO 

blood group system. 

 Since the initial discovery of the D antigen in 1939, 50 related 

antigens have been assigned to the Rh blood group system by the 

International Society of Blood Transfusion . 

 The five principal antigens are D, C, E, c, and e ,and their 

corresponding antibodies account for most clinical transfusion 

issues. 

 Rh was the name given to the system because of the similarity of 

this antibody to one made from stimulating guinea pigs and rabbits 

with rhesus monkey cells. 

 

 

Mobile User
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 The terms “Rh-positive” and “Rh-negative” refer to the 

presence or absence of the D red cell antigen; more correct 

terms are “D-positive” and “D-negative.”  

   

 

 In contrast to the ABO blood group system, the absence of 

the D or other Rh blood group system antigens on the red 

cell does not typically correspond with the presence of the 

antibody in the plasma. In other words, individuals who 

are typed as “A, D–negative” would be expected to have 

anti-B in their serum but not anti-D. The production of 

anti-D and other Rh blood group system antibodies 

requires immune red cell stimulation from red cells 

positive for the antigen. This exposure may occur during 

transfusion or pregnancy. 

 

Antigens Of The Rh Blood Group System 

More than 50 antigens are discovered but the D antigen is the 

most immunogenic antigen in the Rh blood group system. 

Immunogenicity refers to the ability of an antigen to elicit an 

immune response.  

 As many as 85% of D-negative people receiving a D-

positive red blood cell (RBC) transfusion produce an 

antibody with anti-D. 
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 For that reason, a D-negative patient should receive D-

negative RBC units.  

 

Weak D Antigen 

When the D antigen is weakly expressed on the red cell, its 

detection requires the indirect antiglobulin test (indirect Coombs 

test). 

 Red cells that are positive for D only by the indirect 

antiglobulin test  are referred to as weak D.  

 

Partial D antigen 

Although rare, some individuals who are positive for the D 

antigen can make an alloantibody that appears to be anti-D after 

exposure to D-positive red cells. Investigation of this 

phenomenon revealed that some D-positive cells could be 

missing parts of the D antigen complex. When these individuals 

are exposed to the “whole D” antigen, they can make an 

antibody to the part they are missing. In the past, the partial D 

phenotype was termed D variant or D mosaic. 

A partial D phenotype should be suspected if a D-positive 

individual makes an antibody that reacts with D-positive cells 

but is nonreactive with his or her own cells.  

Significance of Testing for Weak D 

i. The International Standards requires testing for weak D on 

all donor red cells that do not directly agglutinate with 

anti-D reagents. 

D–positive units are labeled D-positive and should be 

transfused only to D-positive recipients. 
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Testing for weak D on potential transfusion recipient 

samples is not required.  

Many facilities perform only the direct test for the D 

antigen and do not complete the antiglobulin procedure if 

the reaction is negative. This policy may be most cost-

effective in terms of time and reagents because most D-

negative individuals do not test positive for the weak D 

antigen. Patients are classified as D-negative in this case 

and transfused with D-negative blood. 

ii. Some facilities test for weak D on recipient samples. If a 

weak D is detected, D-positive blood is provided.  

 

iii. Weak D testing is also performed on prenatal evaluations 

and Rh immuneglobulin (RhIG) work-ups. The decision to 

give RhIG to weak D–positive women during prenatal 

evaluations varies among institutions. It is unknown if 

prophylaxis would be successful in the case of a mother 

with a partial D phenotype with a D-positive infant. 

 

 

  

Rh ANTIBODIES 

 Rh blood group system antibodies are usually made by exposure to 

Rh antigens through transfusion or pregnancy.  
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 Antibodies to Rh blood group system antigens show similar 

serologic characteristics. Most antibodies are IgG  and bind at 37° 

C. 

 Some Rh antibodies may be IgM or found in individuals who never 

underwent transfusion or were never pregnant. 

 

Clinical Considerations 

1. Transfusion Reactions: 

Antibodies to Rh blood group system antigens can cause hemolytic 

transfusion reactions. 

Although antibodies often remain detectable for many years, their 

reactivity in agglutination procedures can decrease to undetectable levels. 

Re exposure to the antigen when the antibody has formed produces a 

rapid secondary immune response. 

 Antigen negative RBCs should be transfused if antibodies to Rh 

blood group system antigens are identified or have been previously 

noted in the patient’s history. It is important to check previous 

records of patients who may be transfused for a history of red cell 

antibodies that may have developed from previous transfusions or 

pregnancies.  

 

2. Hemolytic Disease of the Fetus and Newborn: 

HDFN was initially observed in infants of D-negative women with D-

positive mates. 

First pregnancies were usually unaffected. Infants from subsequent 

pregnancies were often stillborn or severely anemic and jaundiced. 

The initial pregnancy stimulated the mother to produce anti-D from the 

exposure. 

The Genotype & The Phenotype 

Phenotype refers to the test results obtained with specific antisera. 

Genotype refers to the genetic makeup of an individual. 

The genotype cannot be absolutely determined without family studies or 

molecular testing but can be inferred from the phenotype based on the 

frequency of genes in a population. 
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CROSSMATCH 

The term crossmatch implies a mixing of donor and recipient blood 

components. Crossmatching is routinely performed only with donor 

products containing red cells. A crossmatch must be performed for red 

cell transfusions; the exception is situations requiring an urgent need for 

blood. 

The crossmatch procedure involves the mixing of serum or plasma from 

the recipient with red cells from the donor. Hemolysis or agglutination at 

any phase or step of the process indicates the presence of recipient 

antibodies. 

A crossmatch is interpreted as incompatible when agglutination or 

hemolysis is present in testing.  

 

Purposes Of Crossmatch Testing 

The purposes of crossmatching are to: 

1. Prevent life-threatening or uncomfortable transfusion reaction. 

2. Maximize in vivo survival of transfused red cells. 

The crossmatch procedure attempts to fulfill these goals in the following 

ways: 

 •The crossmatch serves as a double check of ABO errors caused by 

patient misidentification 

or donor unit mislabeling. 

 •If the recipient possesses a clinically significant antibody or a history of 

one, the crossmatch provides a second means of antibody detection and 

checks the results of the antibody screen. 

Posttransfusion hematocrit or hemoglobin values are often determined to 

provide a working measure of successful transfusion. One unit of 

transfused red blood cells (RBCs) should increase the hematocrit by 3% 

and the hemoglobin by 1 g/dL.  
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Crossmatch Procedures 

There are two classifications of the crossmatch procedure: serologic 

crossmatch and computer crossmatch. 

Serologic crossmatch: Uses procedures to demonstrate ABO 

incompatibility and clinically significant antibodies to red cell antigens. 

There are two types of serologic crossmatches: immediate-spin for ABO 

compatibility and antiglobulin for clinically significant antibodies. 

Computer crossmatch: Uses computer to make the final check of 

ABO compatibility in the selection of appropriate donor units. 

 The procedures will be discussed later in the lab 

Pretransfusion Testing For Non–Red Blood Cell Products 

Plasma, platelet concentrates, and cryoprecipitate contain almost no red 

cells and do not need to be cross matched. 

 

Limitations Of Crossmatch Testing 

1. The performance of acceptable crossmatch testing does not 

guarantee a successful transfusion outcome. Adverse transfusion 

reactions may still occur. The risks of viral transmission, allergic 

reactions, and white blood cell reactions are complications that can 

be consequences of transfusions.  

2. A negative antibody screen does not guarantee that the recipient’s 

serum does not have clinically significant red cell antibodies. The 

negative antibody screen means that the recipient’s serum contains 

no antibodies that react with the screening cells by the method 

used. 

3. A compatible crossmatch also does not guarantee the optimal 

survival of red cells. Aspects of the patient’s clinical course (e.g., 

bleeding, red cell sequestration) may limit the benefit of the 

transfusion.  

4. A delayed transfusion reaction could occur if a preexisting, 

undetectable recipient antibody is boosted. 

5. Even if red cell destruction does not occur, a recipient may become 

alloimmunized to the donor antigens. 



8Blood transfusion                                                                          Lecture  

3 
 

6. Non–life-threatening transfusion reactions may also occur, making 

the transfusion uncomfortable for the recipient (e.g., hives, low-

grade fever, chills, itching). 

 

Adverse Reactions To Transfusion 

An adverse transfusion reaction is “an undesirable response or effect in 

a patient temporarily associated with the administration of blood or 

blood component.” Statistically, noninfectious complications of 

transfusions pose a greater risk to patients than infectious diseases. 

Recognition Of A Transfusion Reaction 

Clinical signs and symptoms of a complication of transfusion may be 

associated with more than one type of reaction, and early recognition and 

evaluation is important for the best outcome. 

Transfusion reactions may occur as an acute reaction (immediately or 

within 24 hours) or a delayed reaction (>24 hours). 

Signs of a transfusion reaction may include the following: 

 •Fever ≥1° C increase or >38° C 

 •Chills/rigors 

 •Respiratory distress—wheezing, coughing, dyspnea, cyanosis 

 •Hypertension or hypotension 

 •Pain—abdominal, chest, flank or back, infusion site 

 •Skin manifestations—urticaria, rash, flushing, edema 

 •Jaundice, hemoglobinuria 

 •Nausea/vomiting 

 •Abnormal bleeding 

• Oliguria/anuria 

 

 

 



8Blood transfusion                                                                          Lecture  

4 
 

Categories Of Transfusion Reactions 

1. Hemolytic Transfusion Reaction 

A hemolytic transfusion reaction is the destruction of transfused red cells 

that results in intravascular or extravascular hemolysis or a combination 

of both. Hemolytic reactions are classified as acute or delayed. 

Acute Hemolytic Transfusion Reaction 

An acute hemolytic transfusion reaction (AHTR) is the rapid destruction 

of red cells during, immediately after, or within 24 hours following a 

transfusion of red cells. The clinical presentation of an AHTR ranges in 

severity from fever to death. The interaction of preformed antibodies with 

red cell antigens, usually an ABO incompatibility, is the immunologic 

basis for AHTR.  

Prevention of Acute Hemolytic Transfusion Reactions 

Errors that lead to the transfusion of ABO incompatible red blood cell 

(RBC) units continue to be the most common cause of AHTRs. 

Misidentification of the patient, incorrect sample collection, and incorrect 

or missed entry of test results occur because of failure to follow standard 

operating procedures when collecting, testing, and transfusing units of 

blood. 

Delayed Hemolytic Reaction 

Delayed hemolytic transfusion reactions with symptoms appearing after 

24 hours, are usually less severe and require no treatment. 

2. Febrile Non hemolytic Transfusion Reactions 

The febrile nonhemolytic transfusion reaction is a commonly observed 

adverse effect of transfusion. Because the presenting clinical features are 

similar to an AHTR, a careful investigation is necessary to rule out 

hemolysis. A febrile nonhemolytic reaction is typically manifested by a 

temperature elevation of more than 1° C occurring during or shortly after 

transfusion. 
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3. Allergic And Anaphylactic Transfusion Reactions 

Allergic reactions to transfusion range in clinical severity from minor 

urticarial effects to fulminant anaphylactic shock and death. 

4. Transfusion-Related Acute Lung Injury 

5. Transfusion-Associated Graft-Versus-Host Disease 

6. Bacterial Contamination Of Blood Products 

7. Transfusion-Associated Circulatory Overload 

8. Transfusion Hemosiderosis: Hemosiderosis is a condition that 

results from the accumulation of excess iron in macrophages in 

various tissues. 

9. Citrate Toxicity 

10.  Post transfusion Purpura 

11.  Delayed Serologic Transfusion Reactions: In addition to 

immune-mediated acute or delayed hemolytic transfusion reaction, 

a delayed serologic reaction should be considered if an antibody 

develops between 24 hours and 28 days after transfusion. 
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                      Transfusion-Transmitted Diseases (Part 1) 

Blood is a lifesaving resource, the first and most important step in ensuring that 

transfused blood will not transmit pathogens is careful selection of the donor. 

The risk of disease transmission by blood transfusion is extremely low in 

developed nations unlike in developing countries. This situation is a consequence 

of a number of interlocking safety measures, including: 

 The selection of safe populations from which donors are drawn 

 Careful donor questioning 

 Laboratory testing 

 Record keeping 

 And the use of quality systems and good manufacturing practices. 

Donor Testing 

Once a donor passes the medical screen and donor questionnaire, required 

serologic testing is performed for hepatitis B surface antigen (HBsAg), antibody to 

hepatitis B core antigen (anti-HBc), antibody to hepatitis C virus (anti-HCV), 

antibodies to human immunodeficiency virus (anti-HIV 1/2), antibody to human T-

cell lymphotropic virus types I and II (antiHTLV-I/II), syphilis, HCV RNA, and 

WNV RNA. 

In Iraq the serologic tests performed on blood are: 

 Hepatitis B surface antigen (HBs Ag) 

 Antibody to hepatitis C virus (anti-HCV) 

 Antibodies to human immunodeficiency virus (anti-HIV). 
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NOTE: The above tests are screening tests; confirmatory tests are used to detect 

the false-positives results. From these confirmatory tests is the polymerase chain 

reaction (PCR). 

Many other organisms may be transfusion-transmitted; however, tests for them are 

not routinely performed in the blood screening process. These include other viruses 

such as Epstein-Barr virus (EBV), CMV, parvovirus B19 (B19), bacteria (now 

considered to be the leading cause of death from transfusion), parasites such as 

Trypanosoma cruzi, malaria, and prion diseases. 

Transfusion-Associated Hepatitis 

Hepatitis is a generic term describing inflammation of the liver. The clinical 

symptoms of hepatitis range from being asymptomatic to death. Hepatitis viruses 

can be transmitted through the fecal-oral route or parenterally (through contact 

with blood and other body fluids). 

 Hepatitis A (HAV) and hepatitis E (HEV) are mainly transmitted through 

the fecal/oral route. 

 Hepatitis B (HBV), hepatitis C (HCV), hepatitis D (HDV) are primarily 

transmitted parenterally. 

Hepatitis B  

Hepatitis B (HBV) is a partially double-stranded circular DNA virus of the 

Hepadnaviridae family. 

The clinical picture of HBV infection is highly variable; most people with acute 

illness will recover with no liver damage and about 15% to 25% of chronically 

infected persons develop liver disease. 
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The individual may be completely asymptomatic or may present with typical signs 

of disease, including jaundice, dark urine, hepatomegaly, anorexia, malaise, fever, 

nausea, abdominal pain, and vomiting. 

Transmission 

 HBV is transmitted through exposure to bodily fluids containing the virus from an 

infected individual. 

 Concentrations of the virus are at high levels in blood, serum, and wound 

exudates. 

 At moderate levels in semen, vaginal fluids, and saliva. 

 At low levels in urine, feces, sweat, tears, and breast milk. 

Transmission may be sexual, parenteral, perinatal or percutaneous transmission. 

Percutaneous transmission may occur through needle stick (drug use, occupational 

hazard, acupuncture, tattooing, or body piercing).  

Laboratory Diagnosis 

 HBV consists of several proteins or antigens to which the body can make 

antibodies. A surface antigen protein, HBsAg, is on the outer envelope of the virus. 

It can also be found floating free in the plasma. 

Antibodies can be produced to two proteins within the core: hepatitis B core 

antigen (HBcAg) and hepatitis Be antigen (HBeAg). Viral replication levels of 

these markers along with the host’s antibodies are all used to make an initial 

diagnosis and follow the course of infection. 
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HBV DNA is the first marker to appear and can be detected by polymerase chain 

reaction (PCR) testing before HBsAg reaches detectable levels. 

Acute stage: HBsAg is detectable postexposure and becomes undetectable after 

development of anti-HBsAg. 

Chronic stage: If the patient develops chronic HBV, the level of HBsAg remains 

high.  

HBsAg can be used to monitor the stages of HBV from the acute, active infection 

to recovery or a chronic infection. It is also used to screen donor blood. 

HBeAg appears after the HBsAg and, in recovering patients, disappears before 

HBsAg. In chronic patients, it remains elevated. HBeAg is present during the time 

of active replication of the virus and is considered a marker of high infectivity. 

HBcAg is present in the serum but is undetectable. However, anti-HBc is the first 

antibody to appear, and it persists for about 6 months. Appearance of this antibody 

indicates current or recent acute infection.  
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Prophylaxis    

1. The donor questionnaire is used to identify individuals at risk for HBV 

infection. For those who are not eliminated by that process, testing for 

HBsAg and anti-HBc can be performed. 

2. An HBV vaccine was licensed in 1981; the increased vaccination of adults 

with risk factors will help accelerate the progress toward elimination. 

3. Hepatitis B immune globulin injections (HBIG) and the vaccine given soon 

after exposure or within 12 hours of birth, if the mother is infected, may 

prevent infection.  
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Transfusion-Transmitted Diseases (Part 2) 

- Hepatitis C 

Hepatitis C (HCV) is a member of the Flaviviridae virus family and is caused by a 

virus with an RNA genome. 

Hepatitis C is transmitted parenterally, although the sexual and fecal-oral routes as 

modes of transmission have been documented. 

Clinical Manifestations  

Of all HCV cases, 60% to 70% are asymptomatic, with an additional 10% to 20% 

having nonspecific symptoms such as anorexia, malaise, fatigue, or abdominal 

pain. Most symptomatic cases are very mild. Of HCV-infected individuals, 75% to 

85% become chronic carriers, 60% to 70% develop chronic liver disease, 5% to 

20% develop cirrhosis over a period of 20 to 30 years, 1% to 5% will die from 

cirrhosis or liver cancer. 

Transmission 

 Because most HCV cases are asymptomatic, the worldwide incidence is unknown. 

The risk of post transfusion HCV has declined dramatically since the introduction 

of testing. HCV can be transmitted percutaneously through needle stick, 

hemodialysis, human bite, transplant, or transfusion, or by acupuncture, tattooing, 

or body piercing.  

It can also be transmitted permucosally through sexual intercourse, contact with 

infected toothbrush or razor, or perinatally. 

 Hepatitis C is transmitted mainly by exposure to contaminated blood, with 

IV drug use being the main source of infection. 
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Laboratory Diagnosis 

Today, anti-HCV testing is performed on all donor units. 

 Currently licensed confirmatory tests such as HCV RNA (by PCR) are performed 

on all positive tests. 

Those units that are positive for HCV RNA approach 100% infectivity. 

The window period 

 The window period is that time after infection but before antibody or antigen is 

detectable by currently available testing procedures. Only a very small number of 

donors donate in the window period. It is possible for a donation to be infectious 

but to test negative for viral antibodies when the donor is in the window period. 

The confirmation of infection is performed using PCR. 

Prophylaxis  

Currently there is no HCV vaccine. 

 Prevention consists of: 

 Worldwide screening of blood and blood products 

 Destruction or sterilization of needles and surgical or dental instruments 

 universal precautions 

 Education about the risks.  

- HIV 

HIV-1 and HIV-2 are well recognized as the etiologic agents of AIDS. Infection 

with the virus causes a slowly progressing immune disorder.  
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Clinical Manifestations  

Primary infection with HIV may be asymptomatic or may result in a mild, chronic 

lymphadenopathy with symptoms similar to those seen in infectious 

mononucleosis. 

HIV is transmitted through: 

 Sexual contact with an infected person 

 Use of contaminated needles during drug use 

 And very rarely through transfusion of blood or blood components 

 Congenital transmission may also occur.  

Blood donor screening practices have dramatically reduced the incidence of 

transfusion-related transmission, but the possibility of transmitting HIV remains 

because of the window period which pose the greatest risk to the blood supply. 

Laboratory Diagnosis  

The use of very sensitive serologic testing in screening the blood supply has 

resulted in an extremely low risk of HIV transmission. 

Prophylaxis  

By routine testing on all donor blood to assure early diagnosis of HIV infection. 

- Bacterial Contamination  

Although the incidence of transfusion-associated bacterial sepsis is low, the 

morbidity and mortality rates are high. 

o Common sources of bacterial contamination include donor skin and blood.  

o Less common sources are the environment and disposables. 
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o Platelets have been the most frequent source of septic transfusion reactions, 

due to the fact that room temperature storage promotes bacterial growth. 

Laboratory Diagnosis  

Before the unit of RBCs or platelets is issued, the unit should be inspected for 

discoloration (dark purple or black), which strongly indicates contamination. The 

unit may have no visible evidence of contamination at the time of issue. However, 

clots in the unit and hemolysis may also indicate contamination. Because the 

bacteria in the unit consume the oxygen, the cells may lyse, resulting in 

discoloration in the unit as compared with the segments that remain normal in 

color. 

To detect bacterial contamination, both the donor blood component and the 

recipient’s blood should be tested.  

- Transfusion-Associated Parasites 

At least three parasites have been associated with transfusion: 

1. Babesia microti, 

2. Trypanosoma cruzi 

3. malaria (Plasmodiumspecies). 

Most of these infections occur on rare occasions and typically involve patients who 

are severely immunocompromised. 

 However, in October 2003, the AABB recommend that all individuals who 

had been in Iraq should be deferred for 1 year from the last date of 

departure. This was done after cases of leishmaniasis were reported in 

personnel stationed in Iraq. 
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- SYPHILIS 

 Serologic testing for syphilis has been performed on donor samples for more than 

60 years. This test was the first infectious disease screening performed on blood 

donations.  

Syphilis is a venereal disease caused by the spirochete Treponema pallidum. 

Although the most common method of transmission is direct sexual contact, 

transmission has occurred through transfusion. 

 The routine storage of RBCs at refrigerated temperatures limits the survival of T. 

pallidum, but platelets stored at room temperature could transmit the organisms. 

Donated blood can be tested by various methods, including rapid plasma reagin 

(RPR). 
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Blood Component Preparation 

Separation of blood components from the original whole blood unit is performed 

by two methods: 

1- Manual centrifugation: this is the routine method in which the red cells 

move to the bottom because they are the heaviest component, whereas the 

platelets and plasma components remain on top. 

 

2- Automated apheresis technology: this method is faster, less contamination 

and allows for the collection of more than one unit of RBCs from one donor 

but it is more expensive.  
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Blood components 

1. Whole Blood 

Whole blood is the unmodified component, drawn from a donor, which consists of 

erythrocytes, leukocytes, platelets, and plasma proteins with the anticoagulant-

preservative solution.  

Whole blood is stored in a refrigerator at 1° C to 6°C for 21 days if collected in 

CPD or for 35 days if collected in CPDA-1.  

 Whole blood is indicated for patients who are actively bleeding and who 

have lost more than 25% of their blood volume. 

 Problems associated with whole blood transfusions include volume overload 

in patients who require only oxygen-carrying capacity from RBCs. 

 

2. Red Blood Cell Components (packed RBC) 

RBCs contain hemoglobin, which transports oxygen through the blood stream and 

to the tissues. RBC transfusions increase tissue oxygenation in acute or chronic 

blood loss, such as in hemorrhage or anemia. 

 Packed RBC is stored in a refrigerator at 1° C to 6°C for 21 days if collected 

in CPD or for 35 days if collected in CPDA-1.  

 

3. Platelet Components  

 Platelets are transfused to control or prevent bleeding associated with 

decreased platelet numbers or functionally abnormal platelets. 



Lecture 11                Blood transfusion                                                                                            

3 
 

 The platelets should be stored at 20°C to 24°C (room temperature) up to 5 

days. 

 

4. Fresh Plasma frozen (FFP)  

 Stored at or below −18°C (freezer) for up to 1 year. 

 FFP contains all the coagulation factors so can be used in conditions with 

Impairment of the coagulation system.  

 

5. Cryoprecipitate  

Also referred to as CRYO, It contains, in a concentrated form, some of the 

coagulation factors that are found in FFP. 

 CRYO is stored at (−18°C) or colder for up to 1 year. 

 The primary clinical uses of CRYO are for patients with deficiencies of 

factor XIII (hemophilia) and fibrinogen. 

 

6. Granulocytes 

o Granulocyte transfusions are rarely used. 

o Granulocytes deteriorate rapidly on storage and should be administered 

within 24 hours of collection. 

o They are stored at (20° C to 24°C). 

 

7. Other blood components 

These components need special techniques that are more expensive and used only 

for specific conditions. e.g. anti-hemophilic factors, albumen and others.  
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Storage of Blood Components 

Proper storage of blood components is important to maintain product potency and 

prevent bacterial growth. 

 During storage, blood should be examined for evidence of hemolysis, 

abnormal coloring, or clots, any of which may indicate bacterial 

contamination. 

Specifically, all refrigerators, freezers, and platelet incubators used for storing 

blood components must have the following: 

1- Recording devices to monitor the temperature at least every 4 hours. 

2- Audible alarms to signal the undesirable temperature before it is reached. 

3- Emergency power backup systems; continuous power source for alarms. 

4- Written procedures for all the preceding steps. 
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Transportation of Blood Components 

Donated blood and blood components should be transported by a secure system 

using transit containers and procedures which have been validated for the purpose 

to ensure the component temperature can be maintained within the correct ranges 

during transportation. 

  

Guidelines during transportation: 

1. Whole blood or RBCs units that are packaged for shipping must be 

maintained between 1°C and10° C and frozen units are shipped on dry ice. 

2. Monitoring of routine transport temperatures should be performed 

periodically. 

3. Revalidation should be performed if changes are made to the transport 

containers or procedures. 

4. Transport containers should be appropriately labeled and should be secure 

and protect components and samples from damage during transit. 
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5. Documentation should accompany components in transit to permit their 

identification. 

6. Transport containers should not be exposed to temperatures beyond the 

range and time for which they have been validated. 

7. Where melting ice is used to achieve an appropriate storage temperature, it 

should not come into direct contact with the components. 

8. Dead air space in packaging containers should be minimized. 

9. Written procedures for the transportation of components should be 

established and should ensure compliance with the guidance given above. 

Biohazardous Wastes 

” 

 Blood bank safety programs must include policies for handling all waste 

materials from areas where waste is contaminated with blood. 

 

 All laboratory personnel should be trained in a waste management program 

that protects staff members. 
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 All laboratory surfaces and reusable equipment should routinely be cleaned 

and decontaminated daily and as needed while performing tasks and as spills 

occur. 

 

 Untrained personnel should not come in contact with or be responsible for 

Biohazardous waste materials. 

 Correct identification of material is important to separate potentially 

infectious waste from mainstream waste and to control cost and volume of 

infectious waste. 
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 Proper handling ensures that medical waste marked as Biohazard materials 

is placed in designated containers and the containers should be leakproof. 

 

 Decontamination by autoclaving is currently recommended for disposing of 

blood samples and blood products. 
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Autologous Donation 

Autologous blood donation is blood donated for the donor’s own use, usually in 

preparation for an upcoming elective surgery. 

Type of blood transfusion 

-  Autologous Blood Transfusion  

Autologous Blood Transfusion (ABT) means reinfusion of blood or blood products 

taken from the same patient. 

- Allogenic (Homologus) Blood Transfusion 

Transfusion of blood taken from a donor to a recipient is called Allogenic 

(Homologus) Blood Transfusion. 

 The major benefits for autologous donation are: 

1. the donor’s perception of eliminating the risk of transfusion�transmitted viral 

disease, particularly HIV and hepatitis. 

 Recognition of transfusion-transmitted HIV in the mid-1980s greatly increased 

the utilization of autologous donation, which was used less frequently before that 

time. 

 2. minimization of exposure to allogeneic red cells and leukocyte antigens that 

may stimulate alloantibody formation and create future transfusion compatibility 

problems.  

3. Some literature also suggests that allogeneic blood transfusion can lead to 

modulation of the recipient’s immune system. 
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- Advantages of Autologous Blood Transfusion 

1- Prevents transfusion –transmitted disease. 

2- Prevent red cell alloimmunization. 

3- Supplements the blood supply. 

4- Provides compatible blood for patients with alloantibodies. 

5- Prevents some adverse transfusion reactions. 

6- Provides reassurance to patients concerned about blood risks. 

 

- Disadvantages of Autologous Blood Transfusion 

1- Does not affect risk of bacterial contamination. 

2- Does not affect risk of ABO incompatibility. 

3- Is more costly. 

4- Results in more waste. 

5- Increased risk of volume overload after transfusion. 

6- Subjects patients to perioperative anemia and increase likelihood of transfusion. 

 

Deferral Criteria 

 Because the autologous donor is also the patient who will receive the donated 

product, deferral criteria are less strict than for allogeneic blood donation; 

Examples: 
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 The autologous donor can donate every 72 hours rather than at an interval of at 

least 56 days.  

 The minimum hemoglobin level is lowered from 12.5 to 11 g/dL for autologous 

donors.  

 Autologous blood drawn at a community blood center, however, must be fully 

tested (as for allogeneic units). Autologous units positive for infectious disease 

must be labeled with biohazard stickers. 

  Some transfusion services agree to store and transfuse autologous units that are 

confirmed positive for HIV, or hepatitis B or C (HBV, HCV) while other 

commuities don not agree because of: 

I. Although transfusion of these infected units may not present an obvious risk to 

the donor/patient, accidental needle-sticks do put blood handlers at risk. 

II. Accidental transfusion of an infected autologous unit to the wrong recipient is 

possible. 

When multiple autologous units are requested, it is best to begin donation a few 

weeks in advance of the upcoming surgery. In some cases, the donor is given 

supplemental iron or erythropoietin injections to maintain hemoglobin levels 

during the autologous donation process. 
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Notes 

 Autologous transfusion is not risk-free, so autologous units should never be 

transfused simply because they are available.  

 Bacterial contamination remains a risk with Infectious disease testing of 

autologous blood and transfusion of units with positive infectious disease 

markers is controversial.  

 If the blood is collected in a hospital-based donor room for use in that 

hospital only, infectious disease testing is not mandated. 
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Blood Collection 

 Essentially, the manufacturing of components can be thought of as beginning with 

the collection of blood from an eligible volunteer donor by whole blood 

phlebotomy or automated apheresis.  

Prior to collection, all allogeneic blood donors must be accurately identified, 

provide informed consent, and be evaluated for general suitability requirements.  

Automated Apheresis Collection 

Apheresis is the process by which a desired component of whole blood is separated 

and collected, and the unselected constituents of whole blood are returned to the 

donor .  

The types of blood components collected by apheresis of volunteer donors include 

plasma (plasmapheresis) ,platelets (plateletpheresis), RBCs (erythrocytapheresis) 

and leukocytes (leukapheresis).  

Although manual apheresis methods are available, automated apheresis is more 

convenient and provides better product safety and quality. 
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Donation Requirements 

 In addition to meeting the standard eligibility requirements for allogeneic blood 

donation, routine apheresis donors must also meet criteria specific for the type of 

apheresis procedure and frequency of donation.  

 For all apheresis collections, a donor is not eligible if a whole blood donation 

occurred within the previous 8 weeks. “Infrequent” plasmapheresis is performed 

every 4 weeks or less frequently, and “frequent” plasmapheresis is performed at an 

interval of 4 weeks, or more frequently. 

The annual limits for maximum donated plasma volume are 21 liters. For 

plateletpheresis, a platelet count is not required for the first collection and is only 

required for subsequent collections if the donation interval is more frequent than 

every 4 weeks. If the platelet count drops below 150,000/μL, the donor usually is 

temporarily deferred until the count rises above 150,000/μL. Regardless of platelet 

count, a donor who has ingested aspirin or aspirin-containing medications within 

36 hours prior to collection is ineligible for plateletpheresis donation, because 

aspirin irreversibly inhibits platelet function. 
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The frequency limits for plateletpheresis are two collections in a 7-day period with 

at least a 48-hour interval between collections, and a maximum of 24 collections 

performed in a year. 

 In addition, because modern apheresis instruments are capable of more than one 

platelet collection, new recommendations for double and triple platelet donors have 

been proposed. 

 Automated RBC apheresis donor requirements, including height, weight, and 

hemoglobin/hematocrit, are defined  

For single apheresis collections (RBC volume of 200 mL to 300 mL), the 

requirements are similar to whole blood donation (e.g., limited to 8- week 

intervals). However, the criteria for double RBC collection (RBC volume > 300 

mL) are somewhat different. A donor hemoglobin or hematocrit level is required 

prior to each donation. 

This preprocedure 

If a drop in hemoglobin of of <10g/dL or in hematocrit of <30% is predicted, the 

donor should not be considered for a double RBC collection .  

If a double RBC collection is performed, the donor is deferred from whole blood or 

apheresis collection for 16 weeks. 

 Several apheresis devices are capable of collecting multiple concurrent 

components. For multicomponent collection, the donor must meet eligibility and 

donation frequency criteria for each collected component. 
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Collection Procedure  

For automated apheresis, the donor is connected by intravenous access to a 

programmable device that draws, processes, collects, and returns blood to the 

donor all in a single donation session.  

To separate a component, most automated devices employ differential 

centrifugation ,which separates by specific gravity.  

In addition ,depending on the manufacturer, the apheresis disposable kit may 

include an in-line filter for leukoreduction . 

 Automated apheresis instruments also differ in terms of required intravenous 

access (single- or double-arm) and collection capability single- or multiple-

component collection). 
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 Because each apheresis instrument has a unique design and function, a disposable 

collection kit that meets the specifications of an individual instrument and type of 

collection is required. 

Component Preparation  

Components are prepared from the processing of a whole blood donation or via 

automated apheresis collection methods, as just described. With automated 

apheresis, the whole blood collection and component separation steps are 

integrated into a single process, as described in the previous section.  

After collection and separation, individual components can be further modified by 

leukoreduction, irradiation, or washing to reduce the likelihood of certain 

transfusionrelated complications. 
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Blood Components 

 

Blood transfusion remains one of the most dangerous therapies. The 

irrational use of blood and the use of whole blood instead of specific 

components, not only, represent a spillage of the voluntarily donated 

blood, but could also lead to unnecessary risk to patient. 
 

Preparation of Blood Components 
 

 

 

 

                Centrifugation   
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Difference between Serum and Plasma 

The human blood consists of different components. Two of them is 

plasma and serum. These two terms are used frequently but play different 

roles in the body. Serum and plasma are the liquid part of the blood. 

These components remain when the cells’ components are taken out. 

Serum is the liquid component of the blood that remains once the blood 

has clotted. On the other hand, plasma is the liquid part that remains 

when clotting does not take place and the anticoagulant is added.  

Whole Blood 

Packed Red Cells 

Platelets Rich 

Plasma 

Fresh Frozen Plasma 

Platelets 

concentrate 

Cryoprecipitate 

Cryo-Poor Plasma 
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Image1: Serum is the fluid component of the blood. 

 

  

  

Image2: A test tube labeling the plasma component of the blood. 

 

 What is the clotting? 

The blood clotting process converts prothrombin to thrombin; an enzyme 

that is responsible for converting fibrinogen to fibrin. During such 

process, platelets are activated and release a compound that alters the 

protein in the serum. 
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Plasma is collected by adding anticoagulant to the centrifuged whole 

blood. One of the commonly used coagulants in the clinical diagnostic 

laboratory is EDTA. Other anticoagulants include heparin, citrate, and 

fluoride.  

  

 

Image3: Two test tubes with plasma and serum blood components. 

 

Plasma and serum 

 

Serum 

A blood component similar to plasma but minus the blood’s clotting 

factors. Serum is the resources for antigens, proteins, antibodies, 

electrolytes, and hormones. It plays an important role in disease 

diagnosis, especially medical conditions that have something to do with 

blood pressure, cholesterol, and blood sugar.  

Plasma 

A blood medium wherein the red blood cells, white blood cells, and other 

blood components are suspended. Majority of the total blood volume is 

covered by plasma. It has a clotting agent called fibrinogen.  
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Serum 

Serum is the liquid part that does not contain the clotting factor. Its 

density is 1.024 g/ml. Its components include: 

 Antibodies 

 Hormones 

 Antigens 

 Electrolytes 

 Water 

 Proteins 

 Antibodies   

Plasma 

It is the yellow part of the liquid component of blood (55% of the total 

blood volume) and a density of about 1.025 g/ml, or 1025 kg/m3. Its 

components include: 

 Serum 

 Clotting factor 

 Albumin 

 Water 

 Globulin   
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Introduction: 

 Blood transfusion involves the infusion of whole blood or a blood 

component from one individual (the donor) to another (the recipient), It is 

an essential part of modern health care; used correctly; it can save life and 

improve health.                                                                                       

Without blood transfusion, effective management of severe trauma, major 

elective surgery and serious obstetric complication is not possible. 

Furthermore there is a key role for transfusion in the management of 

serious medical and pediatric condition such as gastrointestinal bleeding, 

cancer, leukemia, hemophilia, congenital hemolytic our anemia, and life 

threatening malaria. To create a hospital without a blood bank, and planes 

for where the blood is to come from, is to invite sever difficulties in the 

daily operation of that institution. The reality is that no hospital can 

function effectively without a blood supply. If such a supply does not 

exist, the physician and the patients families will find ways, often 

uncontrolled and dangerous, to make blood available.                                  

Blood bank:  

Is a facility where blood can be stored in preparation for transfusion 

 National blood transfusion policies:  

Should, therefore, include a reasonable plan to ensure the viability of 

essential blood and blood components.                                                         

The supply of blood and blood products should be safe, accessible at 

reasonable cost and adequate to meet national needs.                                   
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Blood center:  

Is a building or location specifically dedicated to blood collection, 

component production, testing, storage, and distribution.                             

The term- blood banking- is being replaced by the term-transfusion 

medicine in order to stress on increasing role of patient care and 

evaluation of clinical results in this specialty, Transfusion medicine is 

multidisciplinary specialty concerned with the proper selection and 

utilization of blood components as well as the removed of blood or blood 

components in the treatment or prevention of disease.                                 

Blood transfusion service (BTS): 

 Is any organization designed to make blood and blood components 

available for transfusion. A well-organized  blood transfusion service is a 

prerequisite for the safe and effective use of blood and blood products. 

The typical (BTS) is involved in donor recruitment, blood collection, 

laboratory testing, component production, storage and distribution of 

blood products, and provide a service to multiple hospitals.                         

Serves of Blood bank: 

 1- Linking  between  hospitals  and  national blood  transfusion  center     

2-Temporarily storage  of  blood and components  reserved  from national 

blood transfusion center for emergency  

3- Compatibility testing                                  

4- Quality assurance. 

5- Teaching purpose. 
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 Blood donation : 

1- Donor staff  for team.  

2-Requirement  

3- Volunteers.  

• Donor Selection  

RECRUITMENT DONOR 

*** Blood should be accepted only from voluntary, non-remunerated, 

low risk, safe and healthy donors.                                                                 

*** The blood bank should educate donors prior to collection of blood 

regarding the risk of transfusion transmissible infections .                           

*** Pre-donation counseling by trained staff  should be made available 

maintaining privacy and confidentiality                                                        

Pre-donation information should include:                                              

1- Modes of transmission leading to risk behavior and self-exclusion  for 

patient's  safety.  

2- Alternative testing site. 

3- Tests carried out on donated blood. 

4-Confidentiality of test results. 

* Need for honest answers in view of window period 

1- Questionnaire should be prepared in English and local languages 

which is le simple and easy to understand to be answered by the donor  

2- Demographic details such as 'name and address of donor, date and time 

of donor selection and donation should be registered. 

3-Consent should be obtained in writing from the donors after explaining 

the procedure. 
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nst ifsBirB diilB foHtrotsiHB

First Transfusion Myth B

foI  doolI   hoI foo hooeI enI n e4I e I p toI sohoeto4I es onntne oI  nI epoI  .  4I  nI

epsoo IeooIro sI .4I  boys each of whom was paid and all of whom died. Probably 

the blood was drawn, but was intended to be taken orally. Indeed, there is no 

reliable evidence that the sickly pope accepted the blood at all . this stories has 

been told and retoid. 

                                                                                                             IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIB

1Hlf,otBvsboLsoteBAnA5 BBBBBBBBBBBB      

He was the first person to advocate transfusion. Though he is not known to have 

actually attempted to perform a transfusion . let there be a young man, robust 

and also an old man. Thin , his strength exhausted, hardly able to retain his soul. 

Let the performer of the operation have two silver tubes fitting into each other. 

Let him open the artery of the young man , and put it into one of the tubes. 

Fastening it in . let him immediately after open the artery of the old man, and 

then the two tubes being joined together, the hot and spirituous blood of the 

young man will pour into the old one as it were from a fountain of life , and all 

of his weakness will be dispelled. 

 

nsftodo siHB

Understanding the concept of circulation was critical to developing the reality of 

blood transfusion. Ancient Greeks believed that blood was formed in the heart, 

then consumed as it flowed out to the body in veins . while air was passed from 

the lung to the body in arteries. 

Arteries contain blood , but thought that blood was , formed in the liver , not 

suspecting that arteries and veins are attached. 

Andrea cesalpine (1519- 1603) used the term circulation and believed that the 

veins and arteries were connected by fine vascular network. William Harvey is 

generally credited with the discovery in 1616 (published in 1628) of the 

circulation of blood as we now it leday. 

 

Anti – coagulation  

Blundell had observed the need for rapid transfusion in order to prevent 

coagulation direct transfusion (artery to vein for speed ) was advorated . 

The kimpton –Brown transfusion apparatus was commonly used before citration 

. it consisted of a paraffin- coated gradient glass cylinder with ahorizontal side 

tube for suction . it was in use until approximately. 
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blood transfusions:  

Blood transfusions have become an integral part of the treatment of many blood 

diseases, in the management of trauma, and in the operative setting. Given this 

central role of blood transfusions in modern medicine. Used correctly, it can 

save life and improve health. 

 

 Definition of Blood transfusion: Blood transfusion is the process of receiving 

blood products into one's circulation intravenously. Early transfusions used 

whole blood, but modern medical practice commonly uses only components of 

the blood, such as red blood cells, white blood cells, plasma, clotting factors, 

and platelet 

 

Indications for blood transfusion  

 -To increase the oxygen capacity of blood by giving red cells. 

 -To restore the blood volume to maintain effective tissue perfusion. 

 -To replace platelets, coagulation factors and other plasma proteins. 

 

Transfusion Procedures And Blood Storage  

The procedure for transfusing blood is simple and straightforward. About 450 

millilitres (one pint) or more of blood is withdrawn from a donor’s arm vein by 

means of a hypodermic syringe and is passed through a plastic tube to a 

collection bag or bottle to which sodium citrate has been added in order to 

prevent the blood from clotting. In transfusing blood into the recipient, donor 

blood of the appropriate type is passed by gravity from a container down 

through a plastic tube and into a vein of the recipient’s arm. The procedure is 

accomplished slowly, and two hours may be needed to infuse 450 millilitres of 

blood into the recipient. The use of sterile containers, tubing, and needles helps 

ensure that transfused or stored blood is not exposed to disease-causing 

microorganisms. Blood can be kept in a state satisfactory for use in transfusion 

by the addition of special preservatives and refrigeration.   

 

 

 

 

 

 

 

 


