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ABSTRACT: 
Blood banking has advanced significantly in the past few centuries and has become a crucial component of healthcare. The 
life expectancy and quality of life of patients with a variety of acute and chronic illnesses is significantly increased due to 

transfusion, and it helps save millions of lives. All healthcare facilities that perform transfusions must have timely access to 
safe blood and blood products and data on best clinical transfusion practices, but in many developing and low-
resource nations, there is a significant gap between blood requirement and blood availability. Furthermore, recognition of 
transfusion-associated complications and related information is not widely available everywhere. Despite their ubiquitous 
use, transfusion decisions are usually made without the proper training and on the basis of scant, frequently subpar 
evidence.Appropriate laws, regulations, frameworks, procedures, and structures are a necessity in order guarantee the 
security, efficacy, accessibility, and prompt availability of blood and blood products. However, there are many 
circumstances, particularly in less developed nations, when these requirements have hardly been put into practice.It is crucial 

that pathology and transfusion medicine departments worldwide collaborate to improve training, share best practice 
experiences, and advance the development of accepted standards in transfusion medicine in order to make high 
significant impact and lasting changes.This article aims to evaluate the issues and challenges with blood transfusion, and 
opportunities for improvement of blood banking services in the current climate 
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INTRODUCTION 

Medicine has made significant progress today. A 
contemporary blood banking network, however, has 

not been able to keep up with that advancement.Since 

the early 1900s, significant progress has been made in 

our understanding of blood components, blood 

storage, and blood type. Medical professionals from a 

variety of specialties, including pathology, 

hematology, anesthesia, and pediatrics, contribute to 

the field of blood banking and transfusion 

services.Blood donation continues to save countless 

lives following medical emergencies such as trauma, 

delivery, surgery, transplant, and other conditions.1-

4Transfusion of allogeneic blood products, especially 

RBC infusion, is one of the most common 

interventions in clinical practice. Over the past 

few years, risk and safety concerns,as they pertain to 

blood transfusion, have taken centerstage in the 

industry andtheprimary focus continues to be on 

making blood transfusion safe.Allogeneic blood 

transfusions have a long history of being associated 

with a variety of complications. Improvements in 

blood banking (such as testing for antibodies 

and infectious agent markers), have significantly 

reduced some risks (such as transfusion reactions and 
the pathogen transmission), while they are unlikely to 

ever be entirely eradicated.Multiple studies are being 

conducted on the impact of blood storage age on 

patient outcomes; the findings of these investigations, 

if they show that the universally acceptable shelf-life 

of stored blood is prolonged and should be revised, 
might fundamentally alter the blood bank paradigm. 

This is another possible danger to safe and easily 

accessible transfusions. Furthermore, transfusion-

related direct and indirect expenses have shown to 

be gradually increasing, which is another reason to 

improve blood banking practices.5-9 

The spread of infection via blood transfusion risk 

factor has received the greatest attention.Guidelines 

for blood safety have been seen as essential since 

1981, when the global HIV/AIDS pandemic began, in 

order to stop the spread of HIV and other transfusion-
associatedinfections (TAIs).10-12Even though blood 

transfusion is likely much safer today than it has ever 

been, it is the role of the blood banking department to 

restore faith in this process. Blood banking has 

become a semi-clinical specialty; in contrast with 

other pre-and para-clinical disciplines, it deals not 

only with samples but also with living donors and 

recipients. Many areas require particularconsideration, 

including blood storage and management, spreading 

awareness in society and debunking misconceptions 

about transfusions, outlining the function of blood 

banks in general hospitals along with the role of 
physicians in blood donation. 13-15 

Blood services are at extremely varied stages of 

development around the world.We have reached an 

age where resource-rich nationsnow enjoy broad 
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exemption from TAIs, while also acknowledging that 

zero risk transfusions is a distant goal.The likelihood 

of an HIV or HCV infection from a blood donation is 

extremely low in developed nations, because of the 

implementation of strict donor deferral criteria, along 
with more sensitive screening tests like nucleic acid 

amplification testing (NAT).16-19However, people 

continue to perish in many developing nations owing 

to a lack of blood and blood products, and many more 

are at danger of contracting an infection through 

unregulated blood transfusions.An overall shortage of 

blood, especially from volunteer donors; few and 

inconsistent testing facilities; extremely limited 

availability of blood components; and a shortage of 

healthcare professionals in the field of blood banking 

are all factors that contribute to the poor infrastructure 

of blood transfusion services.20,21High prevalence of 
infectious agents and a lack of motivation to 

donate result in increased incidence of infections in 

donated blood, including HIV, HBV, HCV, syphilis, 

and even other infectious diseases like West Nile 

virus, malaria, and chagas.22-23 

To improve the detectable limit of pathogens, novel 

advances have been made to increase the sensitivity of 

diagnostic techniques. Modern tests have also been 

introduced, in addition to boosting the sensitivity of 

older tests,as pathogens evolve, and newer infections 

have constantly become risks.24Earlier, some 
pathogens were never considered a concern during 

transfusions, however, new transfusion-related 

infections have come to light as a result of changes in 

human and animal behavior, advances in knowledge 

and detection methods, and increased awareness.The 

greatest risk is posed before a specific agent is 

identified as a potential problem, a screening test for 

that risk is developed, and the addition of such tests to 

any laboratory's inventory of screening tests.25 The 

potential use of products from donors who may have 

recently contracted an illness, but in whom current 

tests cannot detect the presence of the infectious agent 
also carries a reduced, but still significant risk.  Since 

newly emerging infectious diseases are bound to crop 

up periodically and consequently put our blood supply 

at danger, it is the need of the hour to use the lessons 

learned in the past to proactively address the 

challenges of the future. 

The price of safe, untainted blood is another facet of 

this issue. Costs must be incurred in order to make 

safe blood and blood products available.26,27 However, 

an insufficient or unsafe blood supply is ultimately 

considerably more expensive, both financially and in 
terms of human lives. Therefore, it is essential to 

consider new approaches that maximize blood safety 

by minimizing or eliminating major—rather than 

minor—concerns, or that concurrently addressvarious 

transfusion-associated risks while having the least 

negative impact on blood availability and prices. The 

reactive approach to risks related to infectious disease, 

with the adoption of each new deferral criterion or 

screening test procedure in response to the issue of the 

day, stands in stark contrast to this approach. As new 

infectious agents are discovered, it will become 

increasingly difficult to sustain this antiquated 

strategy due to the cumulative adverse impact on cost 

and blood supply. 

 

BLOOD SAFETY AND SAFE DONATION 

Global research suggests that inadequate donor 

selection procedures, poor organization and 

uncoordinated blood transfusion services, as well as 

inessential clinical use of blood and blood products 

are all major factors that contribute to unsafe 

transfusion.28,29 Severalother challenges include 

dearth of voluntary blood donors; sluggish 

implementation of national blood policies and weak 

blood regulatory systems; poor quality management 

of screening tests, blood grouping, and compatibility 
testing; improper clinical utilization of blood; and a 

lack of adequate funding for blood safety. 

For all these reasons, the establishment of appropriate 

blood banking frameworkmust be a fundamental 

component of the global health strategy and 

healthcare infrastructure. It is crucial for blood bank 

departments all over the world to collaborate to share 

best practices, advance education and training, and aid 

in the development of accepted standards in blood 

bankingso as to create lasting impact and successful 

reforms. 
Various techniques, such as enzyme linked 

immunosorbent assay (ELISA), have historically been 

used by blood banks for donor screening. Other tests 

with higher sensitivity or shorter turnaround times, 

such as the chemiluminescence (CLIA)/enzyme-

linked fluorescence assay (ELFA), nucleic acid testing 

(NAT) and red cell antibodies screening, has also 

been implemented by many blood banks 

internationally, contributing to blood safety. In the 

future, it is anticipated that methods for processing 

blood, such as leukoreduction, irradiation, and 

pathogen inactivation, will play a bigger part in 
improving blood safety.30-37The purpose of treating 

blood components with pathogen inactivation is that it 

is again, as a safety measure. In low-resource nations, 

where donor infection rates are frequently high, donor 

bases are less stable, and reagents, expertise, and 

technology for microbiological testing are 

intermittently available, pathogen inactivation appears 

to have a major potential influence.14 

Safe blood saves lives in a variety of situations, not 

the least of which are emergencies. Blood transfusions 

and blood products are essential for during 
gestation, to both the mother and the child; 

to ensure the survival and quality of life of people 

with life-threatening illnesses like cancer, immune 

deficiencies, and hemophilia; as well as for treating 

traumatic injuries and performing medical and 

surgical procedures. 

A voluntary donor is someone who gives blood 

without expecting anything in return, 

thereby providing safe blood, because they are driven 
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by compassion, a desire to help others, and a sense of 

moral obligation or social responsibility. Hence, they 

are likely to be truthful about their medical history 

and their eligibility to donate.38,39 A voluntary donor 

who donates on a regular basis is thought to be safer 
than occasional voluntary donors. In contrast, family 

and replacement donors are likely to be unaware or 

blithe about health issues that would make them 

ineligible to donate. Replacement donors may 

withhold information regarding their health status or 

lifestyle choices out of a desire to preserve the life of 

a family member or out of a fear of upsetting their 

loved ones. Because of this, there is a higher chance 

that an infection will spread. Hence, they are not 

actually safe donors, because they are coerced into 

giving blood.40-43Professional or paid donors may 

occasionally be misidentified as 
replacements.Typically, paid or commercial donors 

have the highest rate of transfusion-transmissible 

illnesses since they frequently indulge in lifestyles 

that put them at risk for contracting HIV and other 

blood-borne illnesses that may be transmitted through 

their blood.44-46Researchcontinues to show that paid 

donors have high likelihood of blood-borne infections 

than unpaid donor populations. The pattern analysis 

also indicates that the risk differential between 

populations of paid and unpaid donors has not 

decreased over time. The likelihood of blood 
donations within the window period, when blood-

borne viruses may not be detectable, notably in 

serologic screening tests, is higher among paid 

donors, according to evidence.47,48 

The author of a study on blood banking in China 

highlights a formerly common practice of 

using paid donors, usually from underdeveloped rural 

areas, to augment their income. The new blood 

donation law, however, which forbids all paid whole-

blood donations for clinical use and encourages all 

Chinese residents, who meet the health requirements 

for blood donation, to give blood voluntarily, 
transformed the situation in China. It was also noted, 

however, that several unauthorized collecting 

facilities continued to display extremely high viral 

infection rates.49 In another article from Chile, the 

authors indicated that a proportion of voluntary, 

unpaid blood donors has increased, directly leading to 

decreased frequency of viral indicators in the donor 

pool.50 

The incontrovertible evidence identified above 

indicates a need for novel initiative that focuses on a 

transition away from paid and replacement donors. 
There is ample proof that both donor categories pose a 

higher risk. 

 

HEALTH ECONOMICS 

According to recent studies, the benefits of significant 

and ongoing costs of blood safety should be 

considered against further expensive clinical trials. 

Such trials are required to establish a sufficient 

empirical basis for the use of transfusion and to 

determine when transfusion is necessary and 

effective.51-54Some studies also reveal that the 

implementation of NAT does lessen hazards, but 

those risks were already extremely low before its 

introduction. Recent analysis also cast shadow on the 
cost-effectiveness, while another inquires as to 

whether other safety-improving methods would be 

more beneficial.55,56 

Global blood services experience a contradiction. The 

balance between rich and developing countries would 

become more equitable if infrastructure investments 

were made in developing nations. It is crucial that the 

assistance provided by developed, wealthy nations 

legitimately acknowledge the competence and 

capacity of another nation to make investments and 

bring about long-lasting change.The process of 

securing new investment to implement such changes 
and the ensuing recurrent funding to guarantee the 

changes are sustainable do, in fact, necessitate the 

highest level of government assistance in any nation. 

 

TRAININGS IN BLOOD BANKING 

To ensure that improvements can be made, sustained, 

and improved, training and learning are required. It is 

imperative that the World Health Organization 

collaborate with other blood banking societies like 

AABB, NACO (National AIDS Control Organization, 

India), and (recently created group that aim to 
strengthen the blood transfusion system in Libya), 

along with others to create detailed strategies for 

teaching and education. It is recommended that global 

transfusion societies offer additional grants to help 

people working in blood banking services in 

developing nations to receive training in transfusion 

medicine. Training could involve working with 

advanced techniques. By doing this, they will have 

access to the most recent developments in transfusion. 

 

CONCLUSION 

Blood banking generally involves donor screening, 
blood collection, component preparation, and blood 

testing and is more akin to a pharmaceutical activity. 

Research and active participation of specialists in 

patient treatment using cellular therapies and 

therapeutic apheresis are a part of transfusion 

medicine. Combining the manufacturing of high-

quality cellular and noncellular blood components 

with the advancement of need-based research and 

clinical engagement by transfusion medicine experts 

is a challenge.In order to guarantee quality, 

effectiveness, and widespread access to blood and 
blood products, every nation must have well defined 

structures, methods, and strategies to implement the 

laws, rules, regulations, and guidelines related to 

blood banking.Given the rapid technological 

developments and the increasingly intricate systems 

and procedures in blood banking, novel measures 

must be initiated to ensure and increase blood safety. 

With this article, we aim to promote some of the 

current initiatives while also providing data on more 
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effective means of working to ensure that these 

initiatives are more broad, successful, and long-

lasting. 
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