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Abstract:- Transfusion-Related Acute Lung Injury is one
of the most vital forthcoming risks that need to be
addressed, assessed, diagnosed and treated. Blood
transfusion save lives, but the side effects of transfusion
can be really adverse and concerning. Blood transfusion
helps the patient recover from severe blood loss that
might lead to severe complications like cardiogenic or
hypovolemic shock. Over the years, the health care
industry is working on reducing the possible risk and
complications of blood transfusion. Worldwide trainings
are provided on safe blood transfusion practices. Blood
banks are verified with legal authority and inspections
are done every now and then. Transfusion-Related Acute
Lung Injury is the upcoming concerning issue that needs
to be familiar with all health care workers especially
nurses since they are the one who keep a close monitoring
of patient during the blood transfusion process.
Furthermore intervention can be planned accordingly to
help manage Transfusion-Related Acute Lung Injury
better and treat the symptoms as soon as possible.
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I INTRODUCTION

Transfusion is a vital medical procedure in which a
recipient receives blood or any blood components from a
donor. It is frequently utilised to treat individuals with anemia,
significant blood loss, and other disorders that alter the
makeup of their blood. Since its effective the implementation
into medicine in the 19th century, blood transfusions have
saved millions of lives every year and are now considered a
crucial measure in modern healthcare. The procedure does,
however, come with hazards, including the possibility of
transfusion responses, infections, and problems from
mismatched blood types, even if it may save lives. Therefore,
in order to reduce risks and enhance patient outcomes,
medical personnel must be aware of the indications,
procedures, and safety standards related to blood transfusion.

Usually, blood is kept in separate components. Although
the use of fresh whole blood has long been considered the
gold standard for transfusions, advancements in medicine
have made it possible to utilise various components, including
cryoprecipitate, packed red blood cells, fresh frozen plasma,

IJISRT24SEP839

individual factor concentrates, and packed red blood cells
(PRBCs), efficiently. As such, there are at present relatively
few indications for whole blood transfusion.!

Patients with active or severe bleeding, as well as those
with haemoglobin levels below 8 g/dL and anemia-related
symptoms including weakness, tachycardia, and dyspnoea
during physical activity, may also benefit from transfusion.?
To provide a secure blood supply, the blood service must
carefully identify donors and conduct extensive testing. For
many therapeutic procedures, blood transfusions may be
necessary and even life-saving. Donated blood is a finite
resource, thus hospital blood transfusion procedures must
prioritise making sure it is used appropriately and safely. In all
disciplines that use blood, clinical guidelines are crucial, and
they should be backed by education, training, and frequent
practice audits. To reduce errors, careful consideration must
be directed to precise patient identification throughout the
transfusion process, from drawing the first blood sample to
conducting laboratory tests to transfusing blood to clinical
areas to the last bedside check prior transfusion.®

As previously stated, there exist several rationales for
endorsing the development and clinical use of a blood
substitute that can perform the majority of the tasks of real
blood. Because of this, several attempts have been undertaken
over the last few decades to create a viable blood replacement.
These efforts have resulted in the invention of oxygen carriers
based on haemoglobin, polymerised haemoglobin solutions,
perfluorocarbons, and haemoglobin allosteric modulators
(such as efaproxiral). The safety and actual therapeutic
usefulness of these alternatives have been strongly questioned,
despite the fact that they have several significant clinical
benefits, such as the ability to sterilise bacterial and viral
contamination, the ability to store at room temperature, a long
half life, and the absence of RBC antigens.*

According to the data provided by Indian Ministry of
Health and Family Welfare on 29 MAR 2022; There are 3840
licensed blood banks (blood centers) in India. In order to
provide blood transfusion services, government policy
promotes a hub-and-spoke model in which blood is collected
and handled in large blood banks known as hubs and then
disseminated via smaller blood banks and blood storage
facilities known as spokes. The area's healthcare system
determines if blood banks are necessary. To address the need
for blood in an emergency, blood storage centers—which may
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be connected to blood banks—can be built in isolated
locations. Proactive measures have been implemented to
establish communication with various government agencies,
nonprofit groups such as the Indian Red Cross Society, blood
donor associations, professional associations, and other
appropriate organisations in order to generate donation
opportunities and increase public awareness regarding the
necessity of safe blood donation and transfusion in the nation.
The government provides funding for a range of initiatives,
including blood donation drives, voluntary blood donation
days, and youth group empowerment through partnerships
with organisations like Nehru Yuva Kendra Sangathan,
National Service Scheme, Red Ribbon Clubs at various
Universities and Colleges, etc. For the purpose of blood
donation, Central Government personnel are eligible to get
four special casual leaves annually from the government.®

Blood transfusions can serve as a life-saving
intervention, but they may also have major side effects.
Because of this, doctors must maintain updates on research
and understand the pathophysiology, first therapies, and
dangers associated with each type of transfusion response. All
countries have different volumes of blood transfusions,
transfusion reactions, and transfusion reaction reporting rates.
The aim is to provide a thorough overview of the
pathogenesis, clinical presentation, diagnostic approach, and
therapy of acute transfusion reactions based on the research
available as of 2022. Alloimmunizations, febrile non-
hemolytic transfusion responses, and allergic transfusion
reactions were the most common transfusion reactions in
2020. Less frequently occurring conditions were septic
transfusion responses, transfusion-associated circulatory
overload, and transfusion-related acute lung injury.®

Within six hours following a blood transfusion,
transfusion-related acute lung injury, an alarming and
potentially fatal consequence, emerges as acute respiratory
distress and non-cardiogenic pulmonary edema. It's regarded
as one of the main factors contributing to transfusion-related
morbidity and death. Transfusion-Related Acute Lung Injury
is an inflammatory reaction that occurs in the lungs when
leukocytes in the recipient have a negative reaction to
antibodies in the transfused blood. The diagnosis and
treatment of Transfusion-Related Acute Lung Injury are still
challenging because of its complicated pathophysiology and
inconsistent clinical presentation, even with advances in
transfusion therapy. Attaining an understanding of
Transfusion-Related Acute Lung Injury is essential to
boosting patient outcomes and transfusion safety.

Transfusion-related acute lung injury has become the
most prevalent serious blood transfusion-related complication
due to a significant decline in the spread of viral infections
through blood transfusions during the last ten years. There has
been a significant undervaluation of this significant
complication as a result of those outside the transfusion
medicine community being unaware of Transfusion-Related
Acute Lung Injury. When blood products are transfused,
transfusion-related acute lung injury occurs when non-
cardiogenic pulmonary edema (acute lung damage) develops
suddenly. Currently the most significant severe blood
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transfusion-related complication, Transfusion-Related Acute
Lung Injury is gravely underappreciated because to a lack of
knowledge about it outside the field of transfusion medicine.
Some nations have made significant modifications regarding
how the blood supply is managed due to concerns about the
transmission of donor antileukocyte antibodies. However, new
research has indicated that there may be other
pathophysiological pathways for Transfusion-Related Acute
Lung Injury that are connected to the shelf life of cellular
blood products.’

The major adverse effect of blood product transfusion
that is characterised by the sudden emergence of excess fluid
in the lungs is called transfusion-related acute lung injury. It
may result in catastrophic deficits in the oxygen delivered to
bodily tissues.” Retrospective investigations have shown that
not all transfusions from donors that have leucocyte
antibodies are detected cause Transfusion-Related Acute Lung
Injury; in fact, overt lung impairment happens only when
antigen and antibody specificity match.®

After a transfusion event, symptoms often appear six
hours later. Since there is no conclusive test for clinical
diagnosis, transfusions are frequently carried out in
circumstances where other potential causes of acute lung
injury, such as trauma or infection, also exist. ALI/ARDS in
part to other causes including acute pulmonary edema caused
by fluid overload or left ventricular failure are among the
potential diagnosis. The pulmonary capillary wedge pressure,
which is usually elevated in circulatory overload, can help
distinguish between Transfusion-Related Acute Lung Injury
and heart failure. For acute lung damage, a low PaO2/FiO2
Index (<300 mmHg) or acute respiratory distress syndrome
(<200 mmHg) is beneficial .

It's essential to compare with a current pre-transfusion
image. The diagnosis is primarily clinical, and if there are no
alternative explanations for the severity of pulmonary
oedema, it should be considered. Subsequent tests for
leucocyte antibodies might confirm the diagnosis.
Transfusion-Related Acute Lung Injury does not have a
particular therapy. The transfusion should be halted and
supportive care and oxygen should be provided if it is still
going on. After then, the focus of therapy is mostly supportive
in order to give the lung damage time to heal. Cardiovascular
support should be provided as needed, and mechanical
breathing is typically needed for many days in these
situations. While there is evidence of their effectiveness,
steroids have been promoted.*©

Restorative approaches, however, are mostly supportive
in nature and there are no particular therapies available.
Therefore, more study is required to create, develop, and
assess new medications for the treatment of TRANSFUSION-
RELATED ACUTE LUNG INJURY. Anti-inflammatory and
immunoregulatory factors are among the wide range of
possible targets that have recently been studied as possible
TRANSFUSION-RELATED ACUTE LUNG INJURY
treatments. !
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As of right now, the only proven therapies for
Transfusion-Related Acute Lung Injury involve ventilation,
extracorporeal membrane oxygenation, and oxygen
inhalation, all of which are used to efficiently maintain
haemodynamics.!? Patients with Transfusion-Related Acute
Lung Injury also get 5% albumin, erythropoietin, and iron as
supportive modalities in rare cases of sickle cell illness.*®
Although pulmonary edema is common, diuretics should be
avoided because of the associated hypotension.'4

1. CONCLUSION

Transfusion-Related Acute Lung Injury continues to be
a major, yet frequently undiagnosed, blood transfusion
complication that endangers patient safety. Transfusion-
Related Acute Lung Injury's symptoms overlap with those of
other transfusion-related disorders, making identification and
therapy difficult even with improvements in transfusion
protocols and increased knowledge of the condition. To
mitigate the risk of Transfusion-Related Acute Lung Injury, it
is imperative to promptly identify the condition, take
appropriate action, and adhere to preventative measures such
minimising the use of high-risk plasma and carefully
selecting donors. Increasing healthcare personnel' knowledge
and education about Transfusion-Related Acute Lung Injury
will be crucial to lowering its occurrence and optimising
patient outcomes as more research is conducted and
surveillance methods are improved. Improved reporting
methods and attention during transfusions, particularly in
areas like India, will aid healthcare systems in more
efficiently handling this potentially fatal issue.
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