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ABSTRACT 

Blood transfusion is an essential component of health care which saves millions of lives each 

year.  Blood transfusion generally considered a safe procedure that need three major 

components for safe blood transfusion that is safe donor, safe blood and safe transfusion. 

Other necessary components include positive patient identification, good documentation and 

excellent communication. Blood transfusion is a remarkably safe procedure, but like many 

other clinical procedures, it is associated with clinical risks. These include transfusion-

transmitted infections (TTIs) and unexpected clinical complications. To minimise the risk of 

TTIs and all other complications, donor blood screening tests, proper medical history and 

monitoring the vital signs before and after transfusion is necessary for blood transfusion 

safety. In conclusion blood transfusion therapy is require for management of diverse 

hematological and other diseases, prevention of Transfusion Transmitted Infections (TTIs) 

remains a key element of blood transfusion safety by performing donor blood screening test 

prior to blood transfusion, considering safe dosage and rate of transfusion and new 

technologies (Barcode technology) for safe blood transfusion. 

KEYWORDS: Safe blood transfusion, Transfusion-transmitted infections (TTIs), Donor 

blood screening tests, Barcode technology 

INTRODUCTION 

Blood transfusion is a unique technology that blends science with altruism. Though its 

collection, processing and use are technical, its availability depends entirely on the 
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extraordinary generosity of the blood donor who donates this most precious of gifts – the gift 

of life. Safe transfusion not only requires the application of science and technology to blood 

processing and testing, but also social mobilization to promote voluntary blood donation by 

sufficient numbers of people who are healthy and are at low risk of infections that can be 

transmitted to the recipients of their blood.
[1]

 Blood transfusion therapy is require for 

management of diverse hematological and other diseases. Prevention of Transfusion 

Transmitted Infections (TTIs) remains a key element of blood transfusion safety                                                                           

   

         Fig. 1: Blood Transfusion  

       Source: World Health Organization 

To minimise the risk of TTIs, several 

screening tests was performed for safe 

blood transfusion. Rapid diagnostic testing 

is currently available for the screening of 

various pathogens including HIV, HBV, 

HCV, syphilis and malaria infections and 

newer technologies are being developed 

continuously. Key principles that 

underpins every stage of blood transfusion 

process are:
[2, 3] 

Accurate patient identification is one of the 

critical step in this procedure. Transfusion 

of blood to the wrong patient is an 

important avoidable serious hazard of 

transfusion. It can result from errors made 

anywhere in the transfusion process, 

including blood sample collection, 

laboratory testing and handling of samples, 

blood retrieval from blood transfusion 

refrigerators and during the bedside check 

just prior to transfusion.
[4]

 

This review discuss the essentials of blood 

transfusion safety, Blood screening tests 

for safe blood transfusion, dosage and rate 

of transfusion, technologies to improve 

blood transfusion safety and some non-

infectious & infectious hazards of blood 

transfusion. 

 

ELEMENTS OF BLOOD TRANSFUSION SAFETY: 

 
Fig.2: Elements of Blood Transfusion   
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Source: Editor-Dr. Shivaram. Transfusion Medicine for Clinicians, Prism Publications, 2011 

Safe donor - Safe blood comes from an ‘altruistic’ voluntary donor who donates blood 

without any expectations. A ‘repeat voluntary donor’ is one who donates blood at least once a 

year and is considered safer than occasional voluntary donors, as the blood bank is aware of 

his previous screening test results also.
[5]

 

Safe blood- Blood banks have traditionally employed enzyme linked immunosorbent assay 

(ELISA) techniques for donor screening tests. Tests with greater sensitivity or those which 

take lesser time duration like chemiluminescence, enzyme-linked fluorescence assay (ELFA) 

are increasingly being used by blood banks. Now various expensive technologies like nucleic 

acid testing (NAT) have added to blood safety.
[6, 7] 

Safe transfusion- safe blood transfusion is achieved by accurate patient identification, good 

documentation and excellent communication. 

ESSENTIALS FOR SAFE BLOOD TRANSFUSION
 

 Avoid unnecessary and inappropriate transfusions. 

 Preventable ‘wrong blood into patient’ incidents are nearly always caused by human 

error and may cause fatal reactions due to ABO incompatibility. 

 Most mis-transfusion incidents are caused by identification errors at the time of pre-

transfusion blood sampling, sample handling in the laboratory, collecting the wrong 

component from the blood bank or transfusion to the patient. 

 The identity check between patient and blood component is the crucial final 

opportunity to avoid potentially fatal mis-transfusion. 

 At every stage of the blood administration process the key elements are positive 

patient identification, excellent communication and good documentation. These can 

be enhanced by the use of electronic transfusion management systems and barcode 

technology. 

 Hospitals should develop local transfusion policies based on national guidelines and 

ensure all staff involved in the clinical transfusion process are appropriately trained 

and competency assessed. 

 Where possible, patients should give ‘valid consent’ for transfusion based on 

appropriate information and discussion, but signed consent is not a legal requirement. 

 Non-essential ‘out of hours’ requests for transfusion and overnight administration of 

blood should be avoided wherever possible because of an increased risk of errors
[8]

. 
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Fig.3: Guidelines for blood transfusion in Haemodynamically stable patients 

SOURCE:https://www.google.com/9905729829%2Fphotos%2Fguideline-for-blood-

transfusion 

KEY PRINCIPLES IN EVERY STAGE OF BLOOD TRANSFUSION
[9]

 

 Positive patient identification  

 Good documentation 

  Excellent communication. 

 

 

 

https://www.google.com/9905729829%2Fphotos%2Fguideline-for-blood-transfusion
https://www.google.com/9905729829%2Fphotos%2Fguideline-for-blood-transfusion
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Fig.4: The British Committee for Standards in Haematology (BCSH) Guideline on the 

Administration of Blood Components (2009) Source : https://b-s-h.org.uk 
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DONOR BLOOD SCREENING FOR SAFE BLOOD TRANSFUSION:
 

Screening for blood-transmissible pathogens is a critical aspect of blood transfusion safety. 

Where effective screening tests minimise the risk of transmission of transfusion-transmitted 

infections (TTIs) has been reported to progressively and significantly decreases.
[10]

 

Rapid diagnostic testing is currently available for the screening of various pathogens 

including HIV, HBV, HCV, syphilis and malaria infections and newer technologies are being 

developed continuously. 

Some available quality rapid diagnostic test kits for transfusion-transmissible infections.  

(The selection of examples is based mainly on high sensitivity and/or specificity). 

 

Fig5: Rapid diagnosting testing 

Source: Clin Microbiol Infect 2013; 19: 416–421 

TRANSFUSION SAFETY: MORE THAN JUST BLOOD SAFETY 

Safe blood transfusion therapy depends upon an interrelated series of processes shown in Fig. 

1. Blood transfusion safety can be distinguished from blood safety. Blood safety concerns the 

safety of the component. Blood safety is largely the responsibility of blood collectors and has 

been a primary focus of both regulators and standard-setting agencies in the blood 

industry.
[11]

 

Blood transfusion safety, in contrast, focuses on the overall process that results in delivery of 

transfusion therapies to patients. Blood transfusion safety includes blood safety but also 

includes additional critical steps that relate to the medical use of components and the outcome 

of the patient. These latter steps occur largely within the hospital.
[12]
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Fig.6: Transfusion safety is more than component safety 

Source: https://doi.org/10.1046/j.1537-2995.2003.00523. 

DOSAGE AND RATE OF ADMINISTRATION FOR SAFE BLOOD 

TRANSFUSION
[13]

 

                                          
Fig.7: Dosage and rate of blood transfusion. 

Source: Transfusion Handbook / 4: Safe transfusion -right blood, right patient, right time and 

right place. 

https://doi.org/10.1046/j.1537-
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NEW TECHNOLOGIES TO IMPROVE BLOOD TRANSFUSION SAFETY: 

New technology has led the way toward improved blood component safety. That modern 

technology has not been applied to basic processes of patient identification, sample 

collection, and the bedside administration of blood is a serious and striking failing that can be 

corrected. A variety of new technologies exist that can be used to improve blood transfusion 

safety (Table 1)
[14]

 

 

Fig.8: Technologies to improve blood transfusion safety 

Source: Emily Cooley Lecture 2002: transfusion safety in the hospital 

 In new Barcode technology, a hand-held computer reads a non-linear portable data format 

(PDF) barcode on the patient wristband containing patient’s full details (surname, first name, 

gender, date of birth, and hospital number).
14 

 

 

Fig.9: Barcode technology 

Source: Transfusion Handbook / 4: Safe transfusion - right blood, right patient, right time and 

right place
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INFECTIOUS AND NON-INFECTIOUS HAZARDS OF BLOOD TRANSFUSION: 

Transfusion-related complications can be categorized as acute or delayed, which can be 

divided further into the categories of non-infectious and infectious. 

 Transfusion-related infections are less common because of advances in the blood screening 

process, the risk of contracting an infection from transfusion has decreased.
[15, 16] 

 

 

Fig.10: Transfusion related complications 

Source: Hendrickson JE, Hillyer CD. Non-infectious serious hazards of transfusion. Anesth 

Analg. 2009;108(3):760. 

CONCLUSION: Blood transfusion safety including some key elements like safe donor, safe 

blood and transfusion safety. Prior to blood transfusion some rapid screening tests are 

performed to limit the transmitted transfusion infections like AIDS, Hepatitis, syphilis etc. To 

know the management strategies after immediate and delayed hazards after blood transfusion, 

proper knowledge of non-infectious and infectious hazards after transfusion is necessary. 
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