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Abstract. Blood transfusion is a vital medical procedure used to replace lost 

blood or blood components in patients suffering from trauma, surgery, anemia, 

cancer, and various blood disorders. Modern transfusion medicine plays an 

important role in improving patient survival and supporting complex medical 

treatments. This article discusses the principles, types, benefits, and potential risks 

of blood transfusion. Special attention is given to donor selection, blood 

compatibility testing, and safety measures used to prevent transfusion-related 

complications and infectious diseases. The study also highlights recent 

advancements in blood storage technologies and transfusion practices that increase 

the effectiveness and safety of treatment. Proper management of blood transfusion 

services contributes significantly to public health systems and emergency medical 

care. Overall, blood transfusion remains an essential component of modern 

healthcare, helping save millions of lives worldwide. 
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Introduction 

Blood transfusion is one of the most important achievements in modern 

medicine and healthcare. It is a medical procedure in which whole blood or specific 

https://scientific-jl.com/luch/


 

 

https:// journalss.org/index.php/luch/                                    Часть-68_ Том-3_Апрелъ-2026 104 

blood components are transferred from a donor to a patient in need. Blood 

transfusions are widely used in hospitals during surgeries, accidents, childbirth 

complications, cancer treatment, and severe blood disorders such as anemia and 

hemophilia. This procedure helps restore blood volume, improve oxygen delivery to 

tissues, and maintain the normal functioning of the human body. The development 

of transfusion medicine has significantly reduced mortality rates and improved the 

quality of patient care worldwide. Safe blood transfusion depends on proper donor 

screening, blood typing, compatibility testing, and sterile storage conditions. 

Advances in medical technology and laboratory diagnostics have made transfusions 

safer and more effective than in the past. Despite its many advantages, blood 

transfusion may also involve certain risks, including allergic reactions, infections, 

and incompatibility complications. Therefore, healthcare professionals must follow 

strict medical standards and safety protocols during the transfusion process. Today, 

blood transfusion services remain an essential part of emergency medicine and 

public health systems, saving millions of lives every year. 

Analysis of the Literature on the Topic 

Numerous scientific studies and international health organizations have 

emphasized the importance of blood transfusion in modern medicine. According to 

the World Health Organization, blood transfusion is a life-saving medical 

intervention used in surgery, trauma care, pregnancy complications, anemia 

treatment, and management of hematological diseases. The organization reports that 

millions of blood donations are collected annually; however, many countries still 

experience shortages of safe blood supplies.  The literature shows that patient safety 

remains one of the central issues in transfusion medicine. Researchers have 

identified risks such as transfusion-transmitted infections, allergic reactions, 

hemolytic reactions, and human errors during blood administration. A systematic 

review by Nahid Dehghan Nayeri and colleagues highlighted that proper donor 
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screening, accurate patient identification, compatibility testing, and staff training are 

essential for improving transfusion safety. The review also emphasized the 

importance of monitoring patients before, during, and after transfusion procedures.  

Several WHO publications discuss the concept of haemovigilance, which refers to 

the monitoring system used to improve the safety and quality of blood transfusion 

services. Literature indicates that haemovigilance systems help reduce medical 

errors and improve healthcare outcomes by tracking adverse transfusion reactions 

and ensuring compliance with international standards.  Recent scientific research has 

focused on technological innovations in transfusion medicine. Modern studies 

explore artificial intelligence, machine learning, and advanced laboratory techniques 

for predicting transfusion needs and evaluating blood quality. Researchers have 

developed models capable of predicting blood transfusion requirements in intensive 

care patients with high accuracy, improving resource management and clinical 

decision-making.  In addition, many authors emphasize the role of voluntary blood 

donation systems in ensuring safe and sufficient blood supplies. International studies 

demonstrate that blood collected from voluntary unpaid donors is generally safer 

and associated with lower rates of infectious disease transmission compared to paid 

donations. The role of blood banks and donor recruitment is also widely discussed 

in academic sources. Many researchers note that voluntary non-remunerated blood 

donation is the safest and most sustainable system for maintaining blood supplies. 

Studies conducted by the World Health Organization indicate that countries with 

strong voluntary donation programs experience lower rates of transfusion-

transmitted infections and better emergency preparedness.  Recent publications 

additionally focus on patient blood management (PBM), a modern medical approach 

aimed at reducing unnecessary transfusions. Literature shows that PBM strategies 

include optimizing patient hemoglobin levels, minimizing blood loss during surgery, 

and improving tolerance to anemia. Researchers report that these methods decrease 

healthcare costs, shorten hospital stays, and improve clinical outcomes. 
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Furthermore, scientific literature highlights the growing role of digital technologies 

and artificial intelligence in transfusion medicine. Modern healthcare systems use 

computerized blood-matching systems, electronic medical records, and predictive 

algorithms to improve transfusion accuracy and reduce human error. Researchers 

believe that technological innovation will continue to enhance the quality and 

efficiency of transfusion services in the future. Overall, the reviewed literature 

demonstrates that blood transfusion remains a rapidly developing field of medicine. 

Continuous scientific research, technological progress, and international 

cooperation contribute to improving transfusion safety, expanding donor programs, 

and increasing the effectiveness of patient treatment worldwide. 

Conclusion 

Blood transfusion is an essential and life-saving medical procedure that plays a 

major role in modern healthcare systems. It is widely used in the treatment of severe 

blood loss, surgical operations, trauma, anemia, cancer, and many hematological 

disorders. Advances in transfusion medicine, laboratory diagnostics, and blood 

storage technologies have significantly improved the safety and effectiveness of 

blood transfusion practices. The analysis of scientific literature shows that proper 

donor selection, compatibility testing, infection screening, and adherence to medical 

protocols are crucial for reducing transfusion-related risks and ensuring patient 

safety. Modern approaches such as component therapy, haemovigilance systems, 

and patient blood management contribute to better clinical outcomes and more 

efficient use of blood resources. In addition, voluntary blood donation remains one 

of the key factors in maintaining safe and sufficient blood supplies worldwide. 

International cooperation, technological innovation, and continuous medical 

research continue to strengthen transfusion services and improve healthcare quality. 
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Overall, blood transfusion remains an indispensable part of emergency and 

clinical medicine, saving millions of lives each year and contributing significantly 

to global public health. 
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