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Abstract:

Background: Transfusion reactions are adverse events that occur during or after blood transfusion and
can range from minor discomfort to severe, life-threatening complications. These reactions are classified
into acute and delayed types, with various underlying causes, including immunologic and non-immunologic
mechanisms. While mild reactions can be managed with minimal intervention, severe reactions can result
in significant morbidity and mortality. Effective identification, diagnosis, and management of these
reactions are crucial to improving patient outcomes.

Aim: This article aims to review the pathophysiology, clinical manifestations, diagnosis, management
strategies, nursing interventions, and preventive measures related to transfusion reactions.

Methods: A comprehensive literature review was conducted, synthesizing data from studies on transfusion
reactions, focusing on their classification, etiology, epidemiology, and management. Clinical manifestations,
diagnostic approaches, and nursing interventions were explored to provide a holistic understanding of the
subject.

Results: Transfusion reactions manifest in various forms, including mild allergic reactions, febrile non-
hemolytic reactions, and more severe forms like acute hemolytic reactions, anaphylaxis, and transfusion-
related acute lung injury (TRALI). Diagnosis often requires distinguishing transfusion reactions from other
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medical conditions. Management strategies involve halting the transfusion, supportive care, and targeted
interventions depending on the type of reaction. Nursing interventions, including vigilant monitoring and
communication, play a critical role in early detection and management.

Conclusion: Transfusion reactions remain a significant challenge in clinical practice. Early recognition and
prompt management are essential to minimizing adverse outcomes. Preventive strategies, including
improved screening and blood handling practices, are key to reducing the incidence of severe reactions.
Healthcare providers must remain vigilant in identifying reactions and provide timely interventions to
ensure patient safety.
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Introduction:

Transfusion reactions are classified as adverse events occurring as a result of the transfusion of whole blood
or its components. These reactions can vary significantly in severity, from minor discomfort to life-
threatening complications. Reactions may manifest either during the transfusion (acute transfusion
reactions) or in the days or weeks following the procedure (delayed transfusion reactions), with a
distinction between immunologic and non-immunologic origins. Diagnosing a transfusion reaction can be
challenging due to the non-specific and often overlapping nature of its symptoms. Common clinical
manifestations include fever, chills, urticaria (hives), and itching. While some of these symptoms may be
resolved with minimal intervention, more serious reactions are indicated by respiratory distress, high fever,
hypotension (low blood pressure), and hemoglobinuria (red urine). The classification of transfusion
reactions encompasses various types: acute hemolytic, delayed hemolytic, febrile non-hemolytic,
anaphylactic, simple allergic, septic (due to bacterial contamination), transfusion-related acute lung injury
(TRALI), and transfusion-associated circulatory overload (TACO). In the event of any suspected reaction, it
is critical to immediately halt the transfusion, notify the blood bank, and consult the treating clinician
[11[2][3].

Etiology:

Immune-mediated transfusion reactions typically arise from the incompatibility or mismatch between the
transfused product and the recipient. Such reactions involve naturally occurring antibodies in the
recipient’s blood (e.g., anti-A or anti-B antibodies, which are primarily responsible for acute hemolytic
reactions) as well as antibodies produced in response to foreign antigens (alloantibodies). These
alloantibodies are implicated in a variety of reactions, including mild allergies, febrile non-hemolytic, acute
hemolytic, and anaphylactic responses. Additionally, antibodies present in the donor’s blood may
contribute to reactions, particularly in the case of transfusion-associated lung injury (TRALI) [4][5][6].
Non-immunologic reactions often stem from the physical effects of the blood components themselves or
the transmission of infectious diseases. Septic transfusion reactions, for example, result from bacterial or
endotoxin contamination of the blood product. This contamination can occur at the time of collection due
to insufficient disinfection of the donor's arm, the presence of bacteria in the donor’s circulation during
collection, or improper handling of the product after collection. Furthermore, transfusion reactions can also
arise from factors unrelated to the intrinsic properties of the blood. Notable examples include transfusion-
associated circulatory overload (TACO) and hypothermia.

Epidemiology:

The occurrence of transfusion reactions spans a broad spectrum, from relatively common events (such as
mild allergic and febrile non-hemolytic reactions) to rare but severe occurrences (including anaphylaxis,
acute hemolytic reactions, and sepsis). The most frequent fatal events are associated with TRALI, whereas
long-term or delayed complications are typically linked to disease transmission. The severity and incidence
of transfusion reactions depend on the specific type of reaction, the prevalence of particular diseases in the
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donor population, and the extent of follow-up care received by the patient. However, with advances in donor
screening, improved testing methods, and the implementation of automated data systems, the risks and
fatality rates associated with blood transfusions continue to decline [7][8].

Pathophysiology:

The pathophysiological mechanisms underlying transfusion reactions vary depending on the type of
reaction [9][10][11].

. Acute Transfusion Reactions:

o Mild allergic reactions are typically caused by hypersensitivity to foreign proteins in the donor
product.

o Anaphylactic reactions are more severe forms of allergic reactions, often occurring in patients with
IgA deficiency who produce alloantibodies against IgA and then receive blood products containing IgA.

o Febrile non-hemolytic reactions are thought to result from the release of cytokines from leukocytes
(white blood cells) in the donor’s blood.

o Septic reactions arise from bacterial contamination or bacterial byproducts, such as endotoxins,
present in the transfused blood.

o Acute hemolytic transfusion reactions may lead to either intravascular or extravascular hemolysis,
depending on the underlying cause. Inmune-mediated reactions are often due to the presence of
recipient antibodies against blood group antigens in the donor’s blood. Non-immune reactions can also
occur when red blood cells are damaged prior to transfusion due to factors such as heat or incorrect
osmotic conditions.

o Transfusion-associated circulatory overload (TACO) results from the volume of the transfused
product overwhelming the recipient’s circulatory system, leading to hypervolemia (volume overload).

o Transfusion-related acute lung injury (TRALI) is caused by antibodies in the donor product reacting
with recipient antigens, prompting an immune response that results in pulmonary edema. Conditions
such as infection, recent surgery, or inflammation may contribute to the development of TRALI.

¢ Delayed Transfusion Reactions:

o Delayed hemolytic transfusion reactions typically arise from an anamnestic response to a foreign
antigen to which the patient has been previously exposed, often through prior transfusions or
pregnancy.

o Transfusion-associated graft-versus-host disease (GVHD) occurs when donor lymphocytes,
typically found in cellular blood products, engraft in an immunocompromised recipient’s bone marrow.
The donor lymphocytes recognize the recipient’s tissues as foreign and initiate an immune response
against the recipient’s body. The recipient’s immune system is unable to clear the foreign lymphocytes,
leading to severe, often fatal outcomes.

History and Physical Examination:

A thorough understanding of the patient’s medical history and health status is essential before initiating a
transfusion. During the transfusion, vital signs are closely monitored, typically recorded at 15-minute
intervals. Minor fluctuations in vital signs are generally considered normal and include changes such as a
+0.5°C variation in temperature, £5 breaths per minute in respiratory rate, +10 beats per minute in heart
rate, and +20 mm Hg in blood pressure. It is important to note that changes exceeding these thresholds do
not necessarily indicate a transfusion reaction but should prompt heightened vigilance from the bedside
nurse. Abnormal responses that may suggest a transfusion reaction include the development of hives,
itching, a fever exceeding 1°C above baseline, chills, hypotension, and dyspnea.
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Evaluation:

The diagnosis of acute transfusion reactions is initiated by recognizing the clinical signs and symptoms at
the bedside. Key manifestations such as urticaria, fever, chills, respiratory distress, hypotension, and
hypothermia require careful assessment, as they can indicate a variety of reactions. Urticaria or itching,
which may initially appear as a mild allergic response, can also signal the onset of a more severe
anaphylactic reaction, which can be life-threatening. In these instances, it is critical to immediately halt the
transfusion and monitor the patient for any progression of symptoms. Fever and chills, commonly
associated with febrile non-hemolytic reactions, can sometimes indicate the onset of more serious
complications like acute hemolytic reactions, transfusion-related acute lung injury (TRALI), or septic
transfusion reactions. A rise in temperature of 1°C or more from baseline should prompt immediate
cessation of the transfusion, and further investigation is necessary to rule out acute hemolytic reactions or
bacterial contamination if a significant temperature increase or other severe symptoms, such as rigors, are
present. Respiratory distress, or dyspnea, is another critical symptom that may arise during severe
reactions like anaphylaxis, TRALI, or transfusion-associated circulatory overload (TACO). This can
sometimes occur in isolation without any additional symptoms, making early recognition challenging.
Hypotension can be observed in a variety of reactions, including acute hemolytic reactions, septic
transfusion reactions, anaphylaxis, and TRALL It is also possible for hypotension to develop without any
other signs of a transfusion reaction, requiring heightened vigilance. Lastly, hypothermia can occur with
large-volume transfusions of refrigerated products and generally requires simple warming of the patient
and/or the blood product.

Treatment / Management

Upon the suspicion of a transfusion reaction, immediate cessation of the transfusion is essential, followed
by keeping the intravenous line open with appropriate fluids, usually 0.9% saline. A thorough clerical check
is critical, involving verification of the product bag and confirming the patient's identification to rule out
any human errors that may have led to an incompatible transfusion. Once the transfusion is halted, the
patient’s vital signs should be closely monitored and recorded at 15-minute intervals to ensure that any
signs of deterioration are promptly identified. A post-transfusion blood sample must be drawn and sent to
the laboratory for further investigation, along with the blood bag and tubing if possible. This process allows
for additional testing and clerical checks by the blood bank, which may help confirm the occurrence of an
incompatible transfusion. The treatment of transfusion reactions typically revolves around supportive care
tailored to the specific reaction. For example, mild allergic reactions can often be managed with
antihistamines such as diphenhydramine to alleviate symptoms like itching or hives. For febrile non-
hemolytic transfusion reactions, an antipyretic may be administered to reduce fever. In the case of more
severe reactions, additional interventions may be necessary based on the type of reaction. For example,
patients experiencing anaphylaxis may require epinephrine administration, while those with septic
transfusion reactions may need antibiotics and other supportive therapies. In all cases, rapid identification
and management are critical to prevent adverse outcomes. Maintaining close communication between the
healthcare team, blood bank, and transfusion services is essential for optimal patient care.

Differential Diagnosis

When diagnosing transfusion reactions, it is important to consider a broad differential diagnosis, as many
of the symptoms associated with these reactions overlap with other serious conditions. Anaphylaxis, a
severe allergic reaction, is one of the primary conditions that must be differentiated from transfusion
reactions. This condition can present symptoms such as urticaria, respiratory distress, and hypotension,
similar to those seen in severe transfusion reactions like anaphylactic reactions to blood products.
Disseminated intravascular coagulation (DIC) is another condition that should be considered, particularly
when there is evidence of clotting abnormalities or bleeding following a transfusion. DIC is a pathological
condition that results in widespread clotting and subsequent bleeding, and it may be triggered by severe
transfusion reactions. Hemolytic anemia, which involves the premature destruction of red blood cells, is
another important differential diagnosis. Hemolysis can occur as a result of transfusion reactions,

https://reviewofconphil.com 5118



particularly in cases of acute hemolytic transfusion reactions, and it may present symptoms such as
jaundice, fatigue, and dark urine. Septic shock, which can occur due to bacterial contamination of blood
products, is also a critical condition that must be ruled out when fever, chills, and hypotension are present.
Bacterial or endotoxin contamination of the blood product can lead to sepsis, a life-threatening systemic
response to infection. While these conditions are distinct from transfusion reactions, their overlapping
symptoms require careful clinical assessment and diagnostic testing to ensure the appropriate
management. By considering these differential diagnoses, clinicians can accurately identify the cause of the
patient’s symptoms and provide timely, effective treatment.

Complications

Transfusion reactions can lead to various serious complications, which can have significant impacts on
patient outcomes if not promptly identified and managed. Disseminated intravascular coagulation (DIC) is
one such complication that can occur following transfusion reactions, particularly those involving bacterial
contamination or severe hemolytic reactions. In DIC, there is an abnormal activation of the clotting cascade,
leading to widespread clot formation throughout the vasculature, followed by excessive bleeding due to the
consumption of clotting factors. This can result in severe hemorrhaging and organ dysfunction, requiring
immediate intervention with anticoagulation therapy and supportive measures. Lung injury is another
potential complication of transfusion reactions, particularly transfusion-related acute lung injury (TRALI).
TRALI is a condition in which the transfused blood product contains antibodies that react with the
recipient’s immune system, causing pulmonary edema and respiratory distress. TRALI is a life-threatening
condition that requires intensive management, including respiratory support and, in some cases,
mechanical ventilation. Renal failure is another complication that may arise as a result of transfusion
reactions, especially in the context of acute hemolytic reactions, where the release of hemoglobin from
destroyed red blood cells can lead to kidney damage. If left untreated, renal failure can progress to complete
kidney failure, necessitating dialysis. Hemolysis, the breakdown of red blood cells, can occur during both
acute and delayed transfusion reactions and can lead to complications such as anemia, jaundice, and renal
impairment. Finally, in the most severe cases, transfusion reactions can result in death, particularly when
the reaction is not quickly identified or managed. The mortality rate is highest in cases of TRALI and septic
transfusion reactions, which can cause rapid systemic organ failure. Ensuring prompt recognition and
appropriate management of transfusion reactions is crucial to minimizing the risk of these complications
and improving patient outcomes. Close monitoring and early intervention are essential for preventing these
potentially fatal outcomes.

Other Issues

Transfusion reactions are influenced by a variety of factors, including the specific type of blood component
being transfused, the storage conditions of the product, and the patient’s underlying co-morbid conditions
at the time of transfusion. It is essential to recognize that these factors can play a significant role in
determining the severity and type of reaction that may occur. For instance, reactions to red blood cell
transfusions may differ from those observed with platelet or plasma transfusions due to differences in the
components' storage requirements and the patient's immune response. Additionally, the presence of co-
morbidities such as cardiovascular disease, diabetes, or immunosuppressive conditions can increase the
risk of more severe transfusion reactions or complicate the management of any reaction that does occur.
Therefore, a comprehensive understanding of these contributing factors is crucial for healthcare providers
to rapidly identify potential transfusion reactions, intervene promptly, and ensure that the patient receives
appropriate care. Early recognition of symptoms, accurate diagnosis, and effective treatment are critical to
managing transfusion reactions and optimizing patient outcomes. The healthcare team must remain
vigilant throughout the transfusion process, ensuring that proper protocols are followed and that the
patient’s condition is closely monitored for any signs of adverse effects. By doing so, healthcare providers
can reduce the likelihood of complications, minimize the risks associated with transfusion, and enhance
overall patient safety.
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Enhancing Healthcare Team Outcomes

Blood transfusions are a fundamental component of modern medicine, and it is essential that all healthcare
professionals are familiar with transfusion reactions and their management. Any patient, regardless of the
ward or specialty they are in, may require a blood transfusion, and nurses, in particular, must be
knowledgeable about the potential complications associated with transfusions. Understanding the different
types of reactions, from benign to severe, is critical for ensuring that staff can appropriately address any
adverse events that arise. While most transfusion reactions are not life-threatening, some can be severe and
result in fatalities. For example, anaphylactic reactions to blood transfusions are exceedingly rare but are
often fatal when they do occur. Similarly, transfusion-related acute lung injury (TRALI), though not common,
affects between 1% and 9% of transfusions and can lead to respiratory failure, requiring intensive
pulmonary support to prevent a fatal outcome. Although the incidence of bacterial contamination in blood
products is rare, it remains a significant concern and can involve both gram-negative and gram-positive
organisms, posing serious risks of sepsis. To reduce the morbidity and mortality associated with transfusion
reactions, vigilance is required from the nursing staff, who play a critical role in monitoring patients
throughout the transfusion process. During patient intake, a thorough medical history should be taken,
including inquiries about previous transfusions and any complications that may have occurred.
Furthermore, if there is any uncertainty about the patient’s blood group or the blood product being
administered, it is imperative to request that the laboratory reconfirm this information to avoid potential
errors. Ensuring this level of attention to detail is essential in preventing adverse outcomes and improving
the overall safety and effectiveness of blood transfusions [16][17-18].

Nursing Diagnosis and Interventions:

In the context of transfusion reactions, nursing diagnoses are formulated based on the signs and symptoms
presented by the patient. Common diagnoses include "Risk for Hypovolemic Shock," which may arise from
acute blood loss or hemolytic reactions. "Ineffective Breathing Pattern" is another diagnosis, often
associated with fluid overload or pulmonary complications like transfusion-related acute lung injury
(TRALI) and anaphylaxis. Additionally, "Acute Pain" can be diagnosed when the patient experiences
discomfort from hemolysis, immune responses, or tissue damage, while "Impaired Skin Integrity” may be
identified in response to allergic reactions, such as urticaria or anaphylaxis. "Risk for Infection" is another
common diagnosis, especially in cases where bacterial contamination of the transfused blood occurs.
Finally, "Anxiety" is frequently observed as patients experience fear or discomfort related to transfusion
reactions. These diagnoses guide the formulation of specific nursing interventions aimed at stabilizing the
patient and minimizing further complications during a transfusion reaction.

Effective nursing interventions play a vital role in the management of transfusion reactions, with the
primary objective being to halt the progression of the reaction and stabilize the patient. The first step in
managing a suspected transfusion reaction is to immediately stop the transfusion. This prevents further
exposure to the blood product and allows for quick identification and intervention. The intravenous line
should remain open with appropriate fluids, such as 0.9% saline, to maintain circulation and avoid
complications like clotting in the IV line. Vital signs should be closely monitored, especially blood pressure,
pulse, temperature, and respiratory rate, to identify any changes that might indicate the severity of the
reaction, such as fever, hypotension, or respiratory distress. If any significant changes are noted, further
interventions should be implemented to address the underlying cause of the reaction, such as initiating
oxygen therapy for respiratory distress or administering antihistamines for mild allergic reactions.

In addition to halting the transfusion and monitoring the patient, it is critical for nurses to promptly notify
the healthcare provider and the blood bank. This ensures that the appropriate tests are conducted to
confirm the cause of the reaction, such as identifying hemolysis or bacterial contamination, and to
investigate the possibility of an incompatible transfusion. Coordination with the blood bank allows for a
detailed investigation into the compatibility of the transfused blood, which may prevent similar incidents
in the future. In cases of severe reactions like anaphylaxis, immediate administration of medications such
as epinephrine, corticosteroids, and antihistamines is essential to mitigate symptoms and prevent life-
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threatening complications. Oxygen therapy should be initiated for patients exhibiting signs of dyspnea or
respiratory distress, and if necessary, further respiratory support, such as mechanical ventilation, may be
required to ensure adequate oxygenation.

Moreover, after halting the transfusion and initiating treatment, post-reaction monitoring is crucial. The
patient should be observed closely for delayed reactions or complications, and vital signs should be checked
frequently to assess recovery or further deterioration. Documentation of all actions taken, including the
time of transfusion stoppage, medications administered, and the patient's response to treatment, is
essential for maintaining accurate medical records. Nurses should also provide emotional support to the
patient and their family members, explaining the situation clearly and offering reassurance. This helps
alleviate anxiety and enhances the overall patient experience during a stressful time. Furthermore,
educating the patient and their family about the signs and symptoms of transfusion reactions is vital to
prevent future occurrences and to ensure that they are well-prepared in case of a similar event. These
interventions collectively contribute to improved patient outcomes and ensure that transfusion reactions
are managed promptly and effectively.

Conclusion:

Transfusion reactions encompass a broad spectrum of adverse events that can occur during or after blood
transfusion. The pathophysiology of these reactions varies depending on their classification, which includes
acute and delayed reactions. Acute reactions, such as mild allergic responses, anaphylaxis, febrile non-
hemolytic reactions, and transfusion-related acute lung injury (TRALI), typically occur during the
transfusion process. Delayed reactions, including delayed hemolytic reactions and transfusion-associated
graft-versus-host disease (GVHD), can develop in the days or weeks following transfusion. The underlying
mechanisms of these reactions are either immunologic, caused by incompatibility between donor and
recipient blood, or non-immunologic, which involve factors like bacterial contamination and circulatory
overload. Accurate diagnosis of transfusion reactions can be challenging due to the non-specific nature of
their clinical manifestations. Symptoms such as fever, chills, urticaria, and respiratory distress may overlap
with those of other conditions, making it essential for healthcare providers to carefully evaluate the
patient’s medical history and closely monitor vital signs during the transfusion process. Early recognition
of a transfusion reaction is critical to ensure prompt intervention and prevent further complications.
Management strategies for transfusion reactions involve halting the transfusion immediately, providing
supportive care, and administering specific treatments based on the type of reaction. For example,
antihistamines may be used for mild allergic reactions, while more severe reactions like anaphylaxis require
epinephrine administration. In cases of bacterial contamination or sepsis, antibiotics and other supportive
therapies are essential. Additionally, transfusion-related lung injuries require intensive respiratory
support. Nurses and other healthcare professionals play a key role in monitoring patients, recognizing early
signs of reactions, and communicating effectively with the blood bank and clinical team to manage these
events. Preventive measures to reduce transfusion reactions include improved donor screening, better
blood product handling, and the use of advanced technologies in blood typing and crossmatching. By
implementing these strategies, healthcare providers can reduce the incidence of severe reactions, ensuring
that blood transfusion therapy remains a safe and effective treatment option. Furthermore, education and
training for healthcare professionals on recognizing and managing transfusion reactions are essential to
improve patient safety and outcomes.

References:

1. Sirianni G, Perri G, Callum ], Gardner S, Berall A, Selby D. A Retrospective Chart Review of Transfusion
Practices in the Palliative Care Unit Setting. Am ] Hosp Palliat Care. 2019 Mar;36(3):185-190.

2. McClosky ME, Cimino Brown D, Weinstein NM, Chappini N, Taney MT, Marryott K, Callan MB. Prevalence
of naturally occurring non-AB blood type incompatibilities in cats and influence of crossmatch on
transfusion outcomes. ] Vet Intern Med. 2018 Nov;32(6):1934-1942.

https://reviewofconphil.com 5121



3. Land K], Townsend M, Goldman M, Whitaker BI, Perez GE, Wiersum-0Osselton JC. International validation
of harmonized definitions for complications of blood donations. Transfusion. 2018 Nov;58(11):2589-
2595.

4. Aubron C, Aries P, Le Niger C, Sparrow RL, Ozier Y. How clinicians can minimize transfusion-related
adverse events? Transfus Clin Biol. 2018 Nov;25(4):257-261.

5. Jasinski S, Glasser CL. Catastrophic Delayed Hemolytic Transfusion Reaction in a Patient With Sickle Cell
Disease Without Alloantibodies: Case Report and Review of Literature. ] Pediatr Hematol Oncol. 2019
Nov;41(8):624-626.

6. Erony SM, Marshall CE, Gehrie EA, Boyd |JS, Ness PM, Tobian AAR, Carroll KC, Blagg L, Shifflett L, Bloch
EM. The epidemiology of bacterial culture-positive and septic transfusion reactions at a large tertiary
academic center: 2009 to 2016. Transfusion. 2018 Aug;58(8):1933-1939.

7. Py]JY, Cabezon B, Sapey T, Jutant T. Unacknowledged adverse transfusion reactions: Are they a mine to
dig? Transfus Clin Biol. 2018 Feb;25(1):63-72.

8. Jacquot C, Delaney M. Efforts Toward Elimination of Infectious Agents in Blood Products. ] Intensive Care
Med. 2018 Oct;33(10):543-550.

9. Siddon A], Kenney BC, Hendrickson JE, Tormey CA. Delayed haemolytic and serologic transfusion
reactions: pathophysiology, treatment and prevention. Curr Opin Hematol. 2018 Nov;25(6):459-467.
10.Tariket S, Sut C, Hamzeh-Cognasse H, Laradi S, Garraud O, Cognasse F. Platelet and TRALI: From blood

component to organism. Transfus Clin Biol. 2018 Sep;25(3):204-209.

11.Scher CS. Trauma and transfusion in the geriatric patient. Curr Opin Anaesthesiol. 2018 Apr;31(2):238-
242.

12.Garraud O, Cognasse F, Laradi S, Hamzeh-Cognasse H, Peyrard T, Tissot ]D, Fontana S. How to mitigate
the risk of inducing transfusion-associated adverse reactions. Transfus Clin Biol. 2018 Nov;25(4):262-
268.

13.Fasano RM, Meyer EK, Branscomb ], White MS, Gibson RW, Eckman JR. Impact of Red Blood Cell Antigen
Matching on Alloimmunization and Transfusion Complications in Patients with Sickle Cell Disease: A
Systematic Review. Transfus Med Rev. 2019 Jan;33(1):12-23.

14.Strasser E. [The new hemotherapy guideline]. Unfallchirurg. 2018 May;121(5):423-428.

15.Long B, Koyfman A. Emergency Medicine Evaluation and Management of Anemia. Emerg Med Clin North
Am. 2018 Aug;36(3):609-630.

16.Carman M, Uhlenbrock JS, McClintock SM. CE: A Review of Current Practice in Transfusion Therapy. Am
J Nurs. 2018 May;118(5):36-44.

17.DeLisle ]. Is This a Blood Transfusion Reaction? Don't Hesitate; Check It Out.] Infus Nurs.2018
Jan/Feb;41(1):43-51.

18.Suddock, J. T, & Crookston, K. P. (2023). Transfusion reactions. In StatPearls [Internet]. StatPearls
Publishing.

Do & 2ligll Blally i petll Sl pladl Sl ol gl oy pudl (o8 uin )l Lz plganall saudl Jis oo Amslill Jaddl 393,
pull Jas

tuaklll

Bopaadl slaclall J) bl ZLe 3l (o 7955 0 (Sasg cpadl Jai day of olidl S Lod igyn e Slust (2 sl as e Al Jaadl 29 saualiall
Jaall 395y 85la) (Sas (> @ A bll 29 2e Ll LY elIs § Loy bl 2alzza Clwl 3929 2 3y sl cnegs dl 393, sda caiyas sleld o Ll
Leaa¥l 1l ol Jlad S Lylols cluasseady 093, dd s 0] B b gg 2 e ) (6355 OF (0Say Boputddl Jaall 3935 018l S5ty 2 alall
vl @l st

2al8s)1 clelaYly A atl) 3 atlly pMall Slimalialy «pariddlly (sl (ahedly il Linslssall Aamlye J) JUEL Lis cog scbu]]

ol Jas5 e Al Jaall 393, Zalasl

https://reviewofconphil.com 5122



oleg Lebials dlaiias e 7S pa cpudl Jas e Al Jaall 590 2alarll cluhull o SUL) auiels ao cnsluyaS Alals Aanlye oly] @3 13yl
fodgald Jald o ndor Aol cdsailly ¢ a4l Codlaly syl o e CBLASIL 03 L1515 Y]

ASYN SISy Al pe Agazedl dadll 29559 (Ragalall Apucsucmsll Jaadl 593y U3 § Loy Aalisea JEaL pudl a5 oo Azmilill Jaall 393) ylas sl
293 o el pagse il callar, Lo Glle (TRALI). st Jas, 2o, L) 5okl 5,11 Lliols o(BL1) Al yall dabunly Bolod! 2ullnall Jaall 393, Jio Bk
coals aall 5,0 g e Bdagead) Aty Aaclall Zyle, Ny (Jaudl Calay) 5yla¥1 Cilimslinl Jodd (65T 2l oMl sl Ja5 o Alill Jasll
By133ls LSl CaasTl Lol 1393 « aolgally 28l AB1L1 elld 3 Lay A pedl oDAs sl

Al i) Jaland Gl ¢ lpal Zanyadl 8515315 LS Cayanll o) A el Buglall (8 1508 Guames aaldl a5 gye Al sl 30, as :auaMid!
Of Buzsall Ble I ade e cum Bapiddl 093,01 Eigus Julan) Gouo el cpull g Jolatll Silaoylong aoll pazd Ctuces U3 § Loy «Auslagl) il Audl
w2l bl lasal Cawlilll Bl § s aall @puaty Jasll 393y e ayanll § cnlagy [sllay

Al Jaall 93y ABlell Sl 2l s padll ARl lall (o ddll sl Lzglomall (ol Ja5 oo azmildl Jaall 393 sy )l SLakSI!
el Jas e TRALI ol

https://reviewofconphil.com 5123



