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SUMMARY 

 

Background: Transfusion reactions, including allergic and febrile non-hemolytic responses, remain a safety con-

cern despite advancements in donor screening and leukocyte reduction. Understanding the incidence and con-

tributing factors of these reactions is essential for enhancing transfusion practices and patient safety. 

Methods: This study retrospectively analyzed transfusion reactions at our institution from January 2019 to August 

2024. Data from hemovigilance records were reviewed to identify the incidence, types, and severity of reactions. 

Results: An overall reaction rate of 0.28% was observed, with itching/urticaria, chills, and fever as the most com-

mon types. These findings align with global reports, indicating the effectiveness of the implemented preventive 

strategies in minimizing severe reactions. 

Conclusions: This study highlights the importance of individualized patient protocols and continuous monitoring 

to reduce transfusion risks. Preventive strategies, such as leukocyte reduction, premedication for high-risk pa-

tients, and vigilant observation during transfusions, have proven effective in limiting reaction severity. By provid-

ing insights into transfusion reaction patterns, this analysis supports efforts to enhance patient safety and optimize 

transfusion practices through targeted quality improvements. 

(Clin. Lab. 2025;71:xx-xx. DOI: 10.7754/Clin.Lab.2024.241101) 
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INTRODUCTION 

 

Blood transfusions serve as essential therapeutic inter-

ventions across various medical specialties, supporting 

acute trauma management, chronic hematologic care, 

and the treatment of oncologic disorders. They provide 

critical support in replenishing blood volume, improv-

ing oxygen delivery, and managing coagulopathy in 

various clinical scenarios. Transfusions are integral to 

both emergency medicine and the long-term care of pa-

tients with conditions like anemia, thrombocytopenia, 

and clotting factor deficiencies. Transfusions, while of-

fering significant therapeutic benefits, can also cause 
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adverse effects. These adverse effects, known as trans-

fusion reactions, occur in response to the transfusion of 

blood or its components [1,2]. 

Advances in donor screening, blood collection, and 

product storage have significantly reduced the risks as-

sociated with transfusion; however, transfusion reac-

tions continue to occur, sometimes with severe conse-

quences. Transfusion reactions are described as nega-

tive events in connection with the transfusion of whole 

blood or its components, including red blood cells 

(RBCs), platelets, plasma, granulocytes, and others [3]. 

Transfusion reaction prevalence and types vary signifi-

cantly worldwide, influenced by differences in transfu-

sion protocols, patient demographics, and healthcare in-

frastructure. The incidence of transfusion reactions 

varies widely across institutions due to differing report-

ing standards but is estimated to occur in about 0.1% to 

3% of all transfusion events [4,5]. 

Allergic reactions and febrile non-hemolytic transfusion 

reactions (FNHTRs) are the two most frequently occurr-

ing types of transfusion reactions [6]. Rare but severe 

reactions, such as anaphylaxis and acute hemolytic 

transfusion reactions, are of particular concern due to 

their rapid onset and potentially fatal consequences [7]. 

The risk of these severe reactions has been mitigated to 

some extent by rigorous screening of blood donors, im-

proved storage and handling protocols, and the imple-

mentation of leukocyte reduction and pathogen inacti-

vation techniques [8]. However, even with these ad-

vancements, transfusion reactions remain a significant 

risk, and continuous efforts are needed to improve 

transfusion safety. 

This study retrospectively evaluated the incidence and 

causes of transfusion reactions at our institution be-

tween January 2019 and August 2024. We aimed to 

identify key factors contributing to these reactions and 

propose potential strategies to mitigate their incidence, 

thereby improving overall patient safety. 

 

 

MATERIALS AND METHODS 

 

Study design and setting 

Throughout the study period, 145,286 transfusions were 

administered, including, involving leukocyte-reduced 

packed red blood cells, platelets, plasma, and cryopre-

cipitate. We retrospectively reviewed the transfusion in-

cident reports of all patients who experienced transfu-

sion reactions. Between January 2019 and August 2024, 

a total of 145,286 transfusions were performed. 

 

Data collection and sources 

Transfusion reaction data were sourced from institu-

tional hemovigilance records, with incidents document-

ed in fully anonymized and aggregated formats to main-

tain patient confidentiality. Each entry in the database 

provided the type and quantity of blood products trans-

fused, the classification of transfusion reactions, and the 

timing of the reaction relative to transfusion adminis-

tration. The data used in this study were limited to in-

formation on transfusion events and reaction types, 

without any individual-level identifiers such as patient 

age, gender, or medical history. This approach ensured 

a focus solely on reaction patterns and incidence rates 

associated with different blood product types, allowing 

for comprehensive analysis without compromising pa-

tient confidentiality. 

 

 

RESULTS 

 

Incidence of transfusion reactions 

Between January 2019 and August 2024, a total of 

145,286 blood transfusions were administered at our in-

stitution. Out of these, 414 transfusion reactions were 

reported, resulting in an overall reaction incidence rate 

of 0.28% (2.8 reactions per 1,000 transfusions). 

 

Distribution of transfusion reactions by blood prod-

uct type 

Table 1 presents the distribution of blood products 

transfused during the study period. The majority of 

transfusions involved leukocyte-reduced red blood cells 

(53.52%, 77,757 units) and fresh frozen plasma 

(27.10%, 39,378 units). Other blood products included 

cryoprecipitate (11.37%, 16,518 units), leukocyte-re-

duced platelet pheresis (4.27%, 6,205 units), and plate-

let pheresis (3.31%, 4,807 units). Less frequently used 

products comprised platelets (0.37%, 532 units), wash-

ed red cells (0.02%, 36 units), whole blood (0.02%, 33 

units), and frozen plasma (0.01%, 20 units). 

 

Types of transfusion reactions 

The most common transfusion reaction observed was 

itching or urticaria, accounting for 25.4% of all reac-

tions (105 cases). Chills were the second most frequent, 

representing 18.6% (77 cases), followed closely by fe-

ver (˃ 1℃) in 17.4% (72 cases). Other notable reactions 

included whole-body skin rash (14.5%, 60 cases) and a 

category of “other reactions” that collectively accounted 

for 18.6% (77 cases). These reactions included gastroin-

testinal symptoms, cardiovascular symptoms, and iso-

lated incidents such as decreased urine output, sudden 

back pain, post-transfusion shock, edema, and sudden 

respiratory failure. Rare but severe reactions were doc-

umented at lower frequencies. Nausea/vomiting consti-

tuted 1.4% of reactions, while chest pain accounted for 

0.97%, and headache 0.48%. The low incidence of these 

severe reactions highlights the effectiveness of the insti-

tution's leukocyte reduction protocols and preventive 

measures, particularly in high-risk patients. Figure 1 

shows the distribution of these transfusion reaction 

types, illustrating the relative frequencies of both com-

mon and rare reactions over the study period. 
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Table 1. Distribution of blood products transfused from 

2019 to 2024 

 

Blood Product Units Transfused 

Whole Blood 33 

Red Cells, Washed 36 

Red Cells, Leukocyte Reduced 77,757 

Cryoprecipitate 16,518 

Platelets 532 

Platelet Pheresis 4,807 

Leukocyte Reduced Platelet 

Pheresis 
6,205 

Fresh Frozen Plasma 39,378 

Frozen Plasma 20 

 

 

 

 

DISCUSSION 

 

The transfusion reaction rate is an essential indicator of 

patient safety and the quality of blood transfusion prac-

tices within healthcare settings. In our study, the overall 

transfusion reaction rate was calculated to be 0.28%. 

This rate aligns with findings reported in the existing 

literature, in which the reported transfusion reaction 

rates typically range from 0.2% to 3%, depending on 

various factors such as the patient population, type of 

blood products used, and institutional protocols for 

monitoring and reporting adverse events [9]. Effective 

transfusion practices, such as rigorous donor screening, 

proper blood product storage, and adherence to transfu-

sion guidelines, can help lower the reaction rate. How-

ever, even a low rate of transfusion reactions empha-

sizes the importance of continuous monitoring, staff ed-

ucation, and quality improvement measures to further 

reduce these risks and enhance patient care. Recently, 

Saha H et al. retrospectively analyzed adverse transfu-

sion reactions (ATR) at a multi-organ transplant center 

in South India from April 2011 to April 2018, finding 

an overall ATR incidence of 0.14%, with allergic reac-

tions being the most common, primarily in male pa-

tients and those undergoing liver transplantation [10]. 

However, ATR was not observed in our study; instead, 

the most commonly reported reactions were itching/ur-

ticaria. Mardani A et al. analyzed 20,062 transfusion re-

actions (TRs) reported in Iran between 2014 and 2018, 

revealing an overall TR frequency of 0.14%, with the 

most common reactions being allergic and febrile non-

hemolytic, highlighting the importance of comprehen-

sive hemovigilance practices to improve transfusion 

safety [11]. Our transfusion reaction rate of 0.28% 

aligns with similar studies, such as Mardani et al., who 

reported a lower rate of 0.14%. The higher proportion 

of allergic reactions (25.4%) observed in our cohort 

may be due to differences in blood product utilization or 

the specific demographics of our patient population. 

Another study demonstrated that 380,658 blood transfu-

sions between 2007 and 2012 reported a transfusion re-

action rate of 0.05%, with allergic reactions being the 

most common, emphasizing the need for increased 

awareness and proper hemovigilance to improve trans-

fusion safety [12]. Additionally, a 7-year retrospective 

study in Western Norway found that non-hemolytic 

ATRs occurred at a rate of 1.28 per 1,000 blood prod-

ucts, with mild allergic reactions being the most com-

mon. The study also highlighted associations between 

erythrocyte suspension transfusions in elderly patients 

and febrile non-hemolytic transfusion reactions, as well 

as between fresh frozen plasma transfusions and mild 

allergic reactions [13]. Furthermore, Yeh SP et al. dem-

onstrated that, following the implementation of the on-

line transfusion reaction reporting system in Taiwan, the 

reported incidence of transfusion reactions significantly 

increased from 0.21% to 0.61% per unit of blood [14]. 

The most common transfusion reactions observed were 

chills, allergic reactions, and febrile non-hemolytic 

transfusion reactions (FNHTRs). 

To minimize transfusion reaction risks, our institution 

has implemented a series of preventive strategies, in-

cluding leukocyte reduction protocols and patient moni-

toring. We introduced leukocyte-reduced red cells in 

October 2017 and leukocyte-reduced platelets in Octo-

ber 2022. This practice significantly decreases the inci-

dence of FNHTRs, primarily caused by leukocytes in 

transfused blood products. By reducing the number of 

white blood cells in these units, we have minimized im-

mune-mediated reactions, particularly in patients who 

undergo frequent transfusions or are at higher risk due 

to underlying conditions. Additionally, we have also es-

tablished monitoring protocols for high-risk patients 

(e.g., those with a history of allergic reactions or multi-

ple transfusions), ensuring that these patients are closely 

observed during and after transfusions. Premedication, 

such as the use of antihistamines and antipyretics, is 

considered on a case-by-case basis, particularly for pa-

tients with known sensitivities. These preventive mea-

sures have contributed to the low incidence of severe 

transfusion reactions observed in our study, and we con-

tinue to evaluate and improve these protocols to en-

hance patient safety. 

The overall transfusion reaction rate in our hospital was 

0.28%, comparable to previously reported rates in the 

literature, ranging from 0.05% to 3%. Itching/urticaria 

and Chills were the most common reactions. These 

findings underscore the need for individualized transfu-

sion practices, especially for patients with pre-existing 

conditions or those requiring repeated transfusions. This 

retrospective analysis offers valuable insights into trans-

fusion reaction rates and contributing factors at our in-

stitution from 2019 to 2024. While the overall rate was 

low, identifying key contributing factors such as pre-ex-

isting conditions, storage duration of blood products, 

and transfusion rates offers actionable pathways for im-

proving transfusion safety. These findings contribute to 

the broader understanding of transfusion reactions and 
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Figure 1. Distribution of transfusion reactions by type (2019 - 2024). 
 

This bar chart presents the percentage distribution of various transfusion reactions recorded between 2019 and 2024. The most commonly 

observed reactions are itching/urticaria (25.4%), followed by chills (18.6%) and fever (> 1°C, 17.4%). Less frequent reactions, such as chest 

pain, headache, sudden back pain, and post-transfusion shock, each constitute a small proportion of the overall cases. Additionally, minor re-

actions like decreased urine output and edema collectively account for less than 1% of the total distribution 

 

 

 

 

may stimulate further research into strategies for im-

proving transfusion safety. 
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