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Abstract
The aim of this study was to evaluate transfusion-related adverse reactions (TRARs). In this study, all adverse reactions (ARs) 
related to blood/blood product transfusions conducted between 01.01.2022 and 31.03.2023 at the Health Sciences University 
Türkiye, Adana City Training and Research Hospital were evaluated. In total, 97,926 records of blood and blood component 
transfusions were evaluated during the study period. The distribution of blood components used was as follows: 57,066 (58.2%) 
red blood cell concentrates, 27,345 (28%) fresh frozen plasma, 12,282 (12.5%) pooled platelet concentrates, 564 (0.6%) apheresis 
platelet concentrates, and 669 (0.7%) cryoprecipitates. In total, 40 AR reports were associated with transfusions. The probability 
levels of the relationship degrees of reactions for these 40 cases were as follows: 2 cases; not likely (5%); 32 cases; likely (80%); 
2 cases; highly likely (5%); and 4 cases, unassessable (10%). All unwanted reactions were acute, and there were no delayed 
reactions. No transfusion reaction (TR) leading to death occurred. Of the patients who developed reactions, 60% (n=24) were 
female, and 40% (n=16) were male. The ages of patients with unwanted reactions ranged from 2 to 86 years, with a median age 
of 33. Among the cases with unwanted reactions, 8 were children (20%) and 32 were adults (80%). In our study, the frequency of 
allergic TR was 8.1 per 100,000 children and 32.6 per 100,000 adults. A statistically significant difference in the distribution of blood 
component types among cases based on the types of unwanted reaction was observed (p=0.003).
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Introduction
Red blood cell (RBC) transfusion is necessary to 
enhance a patient’s oxygen-carrying capacity1. 
Transfusion reactions (TRs) are defined as adverse 
events associated with whole blood or its components 
transfusion. Their severity 
can range from minor to 
life-threatening2. According 
to the onset time, adverse 
reactions (ARs) of blood 
transfusion are classified as 
acute (occurring within the 
first 24 hours) and delayed 
(occurring after 24 hours). In 
cases of acute TR, prompt 
identification and immediate 
cessation of transfusion are 
critical. These reactions can 
typically occur immediately 
or within a few hours after 
transfusion, and their severity 
varies depending on the 
type of reaction, the patient’s 
overall health condition, and 
promptness of treatment 
response. Occasionally, 
some patients may develop 
anaphylaxis or severe allergic 
reactions during or after 
transfusion, characterized by 
rapidly spreading skin rashes, 
respiratory distress, low blood 
pressure, and even shock. Acute hemolytic reactions 
occur as rapid and intense immune responses to blood 
cells. If an incorrect blood group is transfused or in 
cases of severe incompatibility, the patient’s own blood 
cells can break down, leading to serious consequences, 
such as kidney damage and organ failure. Transfusion-
related acute lung injury is a rare but serious condition 
characterized by acute respiratory failure and fluid 
accumulation shortly after transfusion, triggered by 
antibodies in the donor’s blood reacting with the 
recipient’s immune system. Transfusion-associated 
circulatory overload is associated with significant 
fluid overload and cardiovascular stress, particularly 
following high-volume transfusions, leading to septic 
symptoms3,4. Vigilance is necessary to differentiate 
delayed responses or reactions displaying non-specific 
signs and symptoms5. Transfusion-related ARs (TRAR) 
are classified according to the National Hemovigilance 
Guide version 2, March 20206. Hemovigilance 
encompasses a set of monitoring procedures that involve 
collecting, evaluating, and preventing the recurrence 
of unwanted events and reactions related to the entire 
transfusion chain, from the collection and processing of 
blood and blood components to their transfusion and 
follow-up, aiming to gather information 7.
The present study aimed to determine the frequency of 
TRAR among patients receiving blood transfusions in 
our tertiary care hospital and contribute to the national 
hemovigilance data.

Material and Method
In this study, all ARs related to blood/blood product 
transfusions conducted at the Health Sciences 
University Türkiye, Adana Faculty of Medicine, Adana 
City Training and Research Hospital between January 

01, 2022, and March 31, 
2023, were evaluated. 
Transfusion monitoring 
forms specific to patients, 
suspected adverse reaction 
forms related to transfusion, 
investigation and treatment 
forms, rapid notification 
forms, and verification forms 
standardized in the NHG were 
retrospectively examined from 
the hospital’s hemovigilance 
unit archive and Hospital 
Information Management 
System.
All TR reported to the 
hemovigilance unit were 
classified according to the 
degree of evidence-based 
relationship degree6. The 
severity of TRAR was graded 
according to the form specified 
in the NGH version 2, March 
20206.
This study was approved by 
the Adana City Training and 
Research Hospital Clinical 

Research Ethics Committee (decision no: 2426, date: 
06.04.2023).

Statistical Analysis
The statistical analysis of the study was conducted 
using the Statistical Package for the Social Sciences 
version 26 (IBM Corp., Armonk, NY, USA) software. 
The demographic data of the patients were presented 
using descriptive statistics. Categorical measurements 
were presented as counts and percentages, whereas 
numerical measurements were presented as means 
and standard deviations (or medians and interquartile 
ranges where necessary). The chi-square test was used 
to compare categorical measurements between groups, 
and the chi-square test for multiple proportions was 
employed for multi-category comparisons. A statistical 
significance level (p) of 0.05 was considered statistically 
significant in all analyses.

Results
In total, 97,926 records of blood and blood component 
transfusions were evaluated during the study period. The 
distribution of blood components used was as follows: 
57,066 (58.2%) RBC concentrates, 27,345 (28%) 
fresh frozen plasma (FFP), 12,282 (12.5%) pooled 
platelet concentrates, 564 (0.6%) apheresis platelet 
concentrates, and 669 (0.7%) cryoprecipitates. In total, 
40 TRARs were reported. The probability levels of the 

Highlights

• Frequency of transfusion-related adverse 
reactions (TRARs): TRARs are very rare. In 
this retrospective study conducted at a single 
center and based on 15 months of data, 
97,926 blood component transfusions were 
performed, and the prevalence of TRARs was 
40.8 per 100,000 blood components.

• Hemovigilance: Hemovigilance encompasses 
the reporting, monitoring, and analysis of 
adverse events with the inclusive goal of 
improving donor and patient safety throughout 
the transfusion process. The current study 
aimed to determine the frequency of TRARs in 
patients undergoing blood transfusion at our 
tertiary care hospital and contribute to national 
hemovigilance data.

• Evaluation of blood component types 
by adverse reaction types: In our study, 
statistically significant differences were 
found in the distribution of blood component 
types among cases according to the types of 
adverse reactions (p=0.003).
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relationship degrees (imputability) for the reactions of 
these 40 cases were as follows: 2 cases; not likely (5%); 
32 cases; likely (80%); 2 cases; highly likely (5%); and 
4 cases, unassessable (10%). All unwanted reactions 
were acute, and there were no delayed reactions. No 
TR leading to death occurred.
Among the patients who developed reactions, 60% 
(n=24) were female, and 40% (n=16) were male. The 
ages of patients with unwanted reactions ranged from 2 
to 86 years, with a median age of 33. Among the cases 
with unwanted reactions, 8 were children (20%) and 32 
were adults (80%). In our study, the frequency of allergic 
TR was 8.1 per 100,000 children and 32.6 per 100,000 
adults. Among these patients, 16 were blood group A 
Rh-positive (40%), 1 was A Rh-negative (2.5%), 7 were 
B Rh-positive (17.5%), 14 were O Rh-positive (35%), 
and 2 were AB Rh-positive (5%). The most common 
symptom observed was itching, with a rate of 37.5% 
(n=15). The second most frequently observed symptom 
was fever, at a rate of 15% (n=6). Redness, shortness of 
breath, and rash were observed at a rate of 12.5% each 
(n1=5, n2=5, n3=5). Other observed symptoms included 
hypotension, headache, nausea, and tachycardia at a 
rate of 2.5% (n1=1, n2=1, n3=1, n4=1).
When unwanted reactions were evaluated, “mild 
allergic reaction” was observed in 26 patients (65%). 
“Febrile non-hemolytic transfusion reaction” (FNHTR) 
was observed in 6 patients (15%). “Acute undefined 
transfusion reaction” was observed in 3 patients (7.5%). 
“Transfusion-associated shortness of breath” was 
observed in 2 patients (5%), and “anaphylactic reaction” 
was observed in 2 patients (5%). Unwanted reactions 
related to transfusion were associated with 18 cases 
(45%) of RBC Suspension, 20 cases (50%) FFP, and 2 
cases (5%) of pooled platelet suspension.
A statistically significant difference in the distribution 
of blood component types among cases based on the 
types of unwanted reaction was observed (p=0.003) 
(Table 1).

Discussion
Hemovigilance encompasses the reporting, monitoring, 
and analysis of adverse events with the inclusive 
goal of improving donor and patient safety throughout 
the process of transfusion from vein to vein7. In this 
study, conducted at a single center and retrospectively 

evaluating 15 months of data, a total of 97,926 blood 
component transfusions were performed, and the 
prevalence of TRAR was 40.8 per 100,000 blood 
components. Although blood transfusion is a life-saving 
treatment method, TRAR is associated with common 
complications that rarely result in death8. When the 
literature is reviewed, it provides significant insights into 
the frequency, diversity, and impact of TRs. Large-scale 
epidemiological studies have indicated that the most 
common ARs post-transfusion are febrile non-hemolytic 
TRs (FNHTR) and mild allergic reactions. FNHTR is 
characterized by symptoms such as high fever and 
chills, typically resulting from immune responses. 
Allergic reactions may present with mild symptoms like 
itching, redness, hives, or localized angioedema, and 
may occasionally escalate to serious conditions, such 
as anaphylaxis9,10. 
Despite the high safety of blood transfusion, adverse 
effects can still occur. Generally, unwanted reactions 
occur in approximately 1% of transfusions11. Allergic TR 
is mostly characterized by mild clinical symptoms, such 
as itching, redness, urticaria, or localized angioedema. 
Anaphylactic reactions, on the other hand, are severe 
allergic reactions accompanied by bronchospasm and 
hypotension12. In our study, when unwanted reactions 
were evaluated, “mild allergic reaction” was observed 
in 26 patients (65%). The second most frequent allergic 
reaction is FNHTR. These reactions are defined by the 
U.S. Centers for Disease Control and Prevention defined 
as an increase in body temperature to 38°C or higher, 
an increase of ≥1°C within 4 hours of transfusion, or the 
occurrence of chills and shivering13. In our study, “febrile 
non-hemolytic reaction” was observed in 6 patients 
(15%). Literature reports also highlight the occurrence 
of rare yet life-threatening reactions, such as acute 
hemolytic reactions. These reactions can occur due 
to factors like mismatched blood transfusions or pre-
existing antibodies to transfused blood products, which 
significantly impact the patient’s health. Hemovigilance 
programs play a crucial role in the early identification 
and management of such serious reactions14,15.
Hericks et al.16 reported a case of acute hemolytic 
reaction in a neonate likely caused by transfusion of an 
FFP product containing autoantibodies. In our study, 
ARs were observed in 20 out of 40 patients receiving 
FFP who developed unwanted reactions. A comparison 
of TR rates between children and adults in a tertiary 

Table 1. 
Evaluation of blood component types according to unwanted reaction types

Blood products

Transfusion reactions
Red blood cell suspension Fresh frozen plasma Platelet suspension

p-valuen (%) n (%) n (%)
Mild allergic reaction 4 (%22.22) 20 (%100) 2 (%100)

0.003

Febrile nonhematologic 
transfusion reaction 6 (%33.33) 0 0

Hypertensive transfusion reaction 1 (%5.56) 0 0
Acute undefined transfusion 
reaction 3 (%16.67) 0 0

Transfusion-related dyspnea 2 (%11.11) 0 0
Anaphylactic reaction 2 (%11.11) 0 0
Total 18 (%100) 20 (%100) 2 (%100)
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care institution in the United States was published by 
Oakley et al.17 in 2015. During the 2-year study period, 
the incidence of allergic TR was 2.7 per 1000 individuals 
in children and 1.1 per 1000 adults17. Kracalik et al.18 
reported 18,308 TRARs among 8.34 million transfused 
blood components (220 per 100,000) from 2013 to 
2018 in 201 facilities. In our study, the frequency of 
allergic TR was 8.1 per 100,000 children and 32.6 per 
100,000 adults. Advancements in the management and 
prevention of TRs play a pivotal role in clinical practice 
and the formulation of transfusion policies. Recent 
research continuously enhances the knowledge and 
practices related to transfusion safety, thereby ensuring 
optimal patient outcomes from this critical medical 
intervention. In this context, hemovigilance is central to 
enhancing transfusion safety and minimizing potential 
risks19,20.
Furthermore, our study found a statistically significant 
difference in the distribution of blood component types 
among cases based on the types of unwanted reaction 
(p=0.003).

Conclusion
The present study aimed to determine the frequency of 
TRAR among patients receiving blood transfusions in 
our tertiary care hospital and contribute to the national 
hemovigilance data. In this retrospective evaluation 
of 15 months of data from a single center, 97,926 
blood component transfusions were performed, and 
the prevalence of TRAR was 40.8 per 100,000 blood 
components.
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