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Blood Transfusion Reactions (BTRs) are complications that may occur during or after
transfusion, in which allergic reactions and Febrile Non-Hemolytic Transfusion Reactions
(FNHTRs)being the most common. Objective: To assess the frequency and types of transfusion
reactions among patients at Shahida Islam Medical College Hospital and a blood transfusion
service supplier. Methods: This retrospective observational study analyzed transfusion
reactions reported between January, 2022, and September, 2024. A total 1936 transfused has
done during this time frame. Data were collected using non-probability convenience sampling,
covering patient demographics, blood products used, and Incident rate of transfusion
reactions. IBM SPSS version 28.0 was utilized for statistical analysis, with categorical variables
presented as frequencies and percentages. Results: Out of 1936 transfusions a total 12 (0.6%)
reported transfusion reactions in which allergic reactions accounted for the majority (50.0%),
followed by FNHTRs(33.33%)and none or very limited reactions of other reactions seen both on
whole blood and PCV. The overall incidence of transfusion reactions was 0.53%. Conclusions:
This study highlighted that allergic reactions are the most prevalent Blood Transfusion
Reactions, emphasizing the need for premedication protocols for high-risk patients. Future
research should focus on identifying predictive markers for allergic reactions, refining
transfusion protocols.
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INTRODUCTION

Adverse reactions to blood transfusions represent a
significant complication in transfusion medicine. Among
the various labile blood components, Platelet
Concentrates (PCs) are the most frequent contributors to
Hypersensitivity Transfusion Reactions (HTRs). These
reactions often necessitate the cessation of PC
transfusion, prolonging the transfusion process and
increasing morbidity. In patients with a history of allergic
transfusion reactions, premedication and heightened
monitoring are often required. The French hemovigilance

database, one of the largest standardized systems for
tracking transfusion complications, provides critical
insights into HTRs associated with labile blood products
[1]. Febrile Non-Hemolytic Transfusion Reactions
(FNHTRs) are among the more commonly observed
complications in allogenic transfusion. These reactions
are often attributed to the presence of White Blood Cells
(WBCs)orleukocytes withinthe transfused product. During
storage, these cells actively synthesize pro-inflammatory
cytokines, leading to elevated cytokine levels and an
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increased risk of FNHTRs. The removal of leukocytes prior
to storage, a process known as leukoreduction,
significantly minimizes cytokine accumulation, thereby
reducing the incidence of these febrile reactions [2]. Mild
allergic transfusion reactions frequently result in the
unnecessary discontinuation of transfusion, leading to
wastage of blood components and repeated exposure of
recipients to additional transfusion products. This
repeated exposure increases the risk of alloimmunization.
Recent studies have sought to identify the clinical
symptoms and parameters that lead transfusionists to
prematurely terminate transfusions due to mild ATRs [3].
AHTRs are characterized by a sudden onset of hypotension
immediately following the initiation of transfusion,
typically resolving upon cessation of the transfusion.
Emerging evidence has suggested a correlation between
AHTRs and preoperative administration of Angiotensin-
Converting Enzyme (ACE) inhibitors. Recent case studies
have documented two unrelated instances of AHTR,
detailing their clinical presentation, diagnostic processes,
and management strategies [4]. TRALI remains the
leading cause of transfusion-related mortality in the
United States, yet its characteristics in surgical
populationsare not well-defined. To enhance perioperative
transfusion practices and mitigate TRALI risk, researchers
have focused on clarifying its epidemiology, particularly in
the context of interventions aimed at reducing TRALI
incidence. These efforts aim to improve patient safety and
refine transfusion protocols in surgical settings [5]. First
identified in 195Tand 1957, Transfusion-Related Acute Lung
Injury (TRALI) was formally recognized as a distinct clinical
condition in 1985 following a study involving 36 patients.
Earlier hypotheses in 1970 and 1971 suggested that
leukoagglutinins targeting HLA and non-HLA antigens
were responsible for TRALI reactions. Over the years, with
advances in transfusion practices and heightened
awareness, TRALI has emerged as a frequent and
significant complication of blood transfusions. In recent
reporting periods, it has been identified as the primary
cause of transfusion-related mortality in the United States.
[6]. Blood transfusion reactions can be broadly
categorizedinto two main typesthatis Acute or Immediate
Reactions and Delayed Reactions. Acute or Immediate
Reactions occur shortly after the transfusion and include
conditions such as acute hemolytic transfusion reaction,
transfusion-associated sepsis, febrile non-hemolytic
transfusion reaction, mild to severe allergic reactions,
transfusion-associated circulatory overload, and
transfusion-related acute lung injury. These reactions
typically require prompt recognition and management to
prevent serious complications. While Delayed Type
Transfusion Reactions, develop over time following the
transfusion. Examples include serological hemolytic
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reactions, iron overload, transfusion-associated graft-
versus-host disease, and post-transfusional purpura.
These delayed reactions may require long-term monitoring
and specific therapeutic interventions. The most common
symptoms of AHTRs include fever, chills, itching, or
urticaria. These reactions typically manifest within 24
hours of transfusion and are usually self-limiting without
requiring specific treatment. However, severe cases may
present with symptoms such as dyspnea, hematuria, high
fever, orloss of consciousness, potentially indicating a life-
threatening reaction. AHTRs occur when the recipient's
immune system destroys transfused red blood cells. [6].
Transfusion-Associated Sepsis (TAS) is an acute non-
immune reaction caused by the transfusion of bacteria-
contaminated blood products. Symptomsinclude a sudden
rise in body temperature exceeding 2°C above baseline,
rigors, and hypotension. These symptoms usually appear
shortly after transfusion initiation. The risk of TAS is
influenced by factors such as the type of bacterial
contamination (e.g., gram-negative bacteria), patient
demographics, transfused blood volume, and the storage
duration of platelets [7]. FNHTRs are common
complications of allogeneic red blood cell or platelet
transfusions, typically occurring during or within 4-6 hours
post-transfusion. These reactions, characterized by fever
(>100°C), chills, and rigors, are more frequent in non-
leukoreduced blood products. Patients with a history of
FNHTRs are at an elevated risk of recurrence, with some
cases presenting additional symptoms such as nausea,
vomiting, and hypotension [8]. TRALI is characterized by
sudden pulmonary insufficiency, manifesting as severe
dyspnea, hypoxia, and pulmonary edema with normal
cardiac function. The underlying mechanisms include
leukocyte antibodies and biologically active lipids or
cytokines that prime neutrophils. These processes lead to
increased pulmonary microvascular permeability, causing
protein-rich fluid accumulation in the lungs [9]. Mild
allergic transfusion reactions, including rash, itching, and
flushing, occur in 1-3% of all transfusions. Severe allergic
reactions, such as anaphylactic shock, are rare but may
result from IgE or anti-IgA antibodies. Less severe allergic
responses may involve pre-existing antibodies to proteins
or other transfused allergens[1]. Anaphylactoid reactions,
while clinically similar to anaphylaxis, do not involve IgE
antibodies. Instead, they arise from complement
activation, bradykinin cascade, or direct activation of mast
cellsand basophils, leading to symptoms such as dizziness,
tingling, and uneasiness. TACO results from pulmonary
edema caused by circulatory overload, presenting as an
underrecognized but serious complication. This condition
often mimics immune-mediated pulmonary edema but
arises due to fluid overload rather than immune
mechanisms. These potentially life-threatening
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complications are observed in patients with sickle cell
disease, presenting with hemolysis days after transfusion.
Diagnosis includes monitoring acute pain episodes
following transfusion [10]. Primarily seen in
immunosuppressed patients, TA-GVHD manifests with
fever, rash, and gastrointestinal symptoms. The condition
may lead to severe outcomes like generalized
erythrodermaand bullae formation[11,12].

Blood transfusion reactions (BTRs) represent a significant
clinical challenge in transfusion medicine, contributing to
increased morbidity, prolonged hospital stays, and in
severe cases, mortality, with allergic reactions and febrile
non-hemolytic transfusion reactions (FNHTRs) being the
most frequently encountered complications. While
hemovigilance data from high-income countries are
relatively well-established, comparable surveillance data
from lower-middle-income settings like Pakistan remain
sparse and inconsistent, creating a critical gap in
understanding the local burden and pattern of transfusion
reactions across different blood products. Furthermore,
limited institutional-level data hinder the development of
context-specific premedication protocols and transfusion
safety guidelines tailored to regional healthcare
infrastructure.The study aimed to evaluate the incidence
rate and types of transfusion reactions associated with the
administration of different blood components, including
whole blood and PCV within the blood transfusion services
of atertiary care hospital.

METHODS

The study population consisted of patients with the
symptoms of transfusion reactions. This was a
retrospective observational study conducted at Shahida
Islam Medical College Hospital; a tertiary care hospital in
Lodhran and Hamdard Blood Bank and Transfusion center;
a blood transfusion center providing blood bank related
services. Data collection was based on the number of
transfusionreactionsreportedinlast 2 yearsand 9 months
(15" January 2022 to 11" September 2024) which was total
1936 transfusion done in the both settings. Convenient
sample techniques were used after establishing and using
digitalandlatest equipment'sin Blood banking. In this study
onlytheincidentrate of transfusionreactions was checked
from the different type blood componentslike Whole blood
and PCV. The data were collected by the transfusion
service provider like Patient transfusion date, type of blood
component transfused and patient history. The diagnosis
and all reactions were assessed clinically through the
experienced haematologist through proper guidelines like
donor blood group and Rh factor, re-cross match, Gram
stain, Complete blood count, culture sensitivity and
specificity and urine analysis, all these parameters are not
including in the study. Data on incident were focused on
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rate of transfusion reaction and which component of blood
being transfused. Total 12 blood transfusion reactions out
of 1936 that occurred during 15th January 2022 to 11th
September 2024. A non-probability convenience sampling
technique was used to select samples after approval of
Institutional Review Board. (Letter No#
SIMC/ET.C/0009/24). This data was analysed to identify
different type of blood transfusions reactions and their
incident rate. Categorical variables were summarized as
frequencies in the form of percentages. Mean and
Standard Deviation (SD) were calculated for continuous
variables. Statistical analysis was performed using SPSS
version 28.0, and significance was also assessed at a 5%
level.

RESULTS

Total 12 (0.6%) reactions from all transfusions (1936) were
reported in the particular chosen time. Among these,
Allergic reactions were 06 (50%), showing the highest
frequency. FNHTR were 4 (33.33%), and Anaphylactoid

reactionswere 2(16.67%)(Table1).
Table1: Frequency of Blood Transfusion Reactions

Reactions Frequency (%)
Allergic Reaction 6(50%)
FNHTR 4(33.33%)
Anaphylactoid reactions 2(16.67%)
TA-GVHD 0%
TRALI 0%
Total 12(100%)

This figure Tillustrated the distribution of various types of
blood transfusion reactions (BTRs) reported among 1936
transfusions conducted between January 15, 2022, and
September 11, 2024. The majority of the reactions were
allergic reactions, accounting for 50% of the reported
cases, followed by Febrile Non-Hemolytic Transfusion
Reactions(FNHTRs)at 33.33%. A minimal number of cases
involved other types of reactions, observed in both whole
blood and Packed Cell Volume (PCV) transfusions. The
figure highlights the overall incidence rate of BTRs at
0.53%, underscoring the predominance of allergic
reactionsasthe primarycomplication.
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Figure1: Frequency of Blood Transfusion Reactions
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Out of the total 12 transfusion reactions, 8 were associated
with whole blood products, of which 5(62.5%)were allergic
reactions, 2(25%)were Febrile Non-Hemolytic Transfusion
Reactions (FNHTRs), and 1(12.5%) was an anaphylactoid
reaction(Table 2).

Table 2: Frequency of Blood Transfusion Reactions due to Whole
Blood

Reactions Frequency (%)
Allergic Reaction 5(62.5%)
FNHTR 2(25.0%)
Anaphylactoid reactions 1(12.5%)
TA-GVHD 0%
TRALI 0%
Total 8(100%)

The remaining 4 transfusion reactions were associated
with packed cell products, including 1(25%) allergic
reaction, 2 (50%) Febrile Non-Hemolytic Transfusion
Reactions (FNHTRs), and 1(25%) anaphylactoid reaction
(Table 3).

Table 3: Frequency of Blood Transfusion Reactions due to Pack

Cells
Reactions Frequency (%)
Allergic Reaction 1(25.0%)
FNHTR 2(50.0%)
Anaphylactoid reactions 1(25.0%)
TA-GVHD 0%
TRALI 0%
Total 4(100%)

DISCUSSION

Blood transfusion is a common and generally safe
procedure in which blood or blood components are
administered intravenously to replace lost blood or
address conditions that impair the body's ability to produce
blood. Each year, approximately 5 million Americans
undergo blood transfusions. While most transfusions
proceed smoothly, mild complications may occur, and
serious reactions, though rare, can develop. Blood
transfusions are essential for replacing blood lost during
surgeries, treating injuries, and addressing conditions like
anemia and blood disorders that affect blood production
[14]. In this study, the overall incidence of transfusion
reactions was 0.53%, comparable to hemovigilance
reports from countries such as India and China. A study in
Indiareporteda0.27% incidence, while another healthcare
centerinIndiafound arate of 0.2[15, 16]. Similarly, a meta-
analysis from China identified a rate of 0.4%, but the
incidence was markedly higher in Ghana[17]. The variance
in rates reflects differences in healthcare systems, blood
product screening protocols, and transfusion practices.
This study identified 12 acute transfusion reactions, with
allergic reactions being the most frequent, accounting for
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Bcases(50%). Febrile non-hemolytic transfusionreactions
(FNHTR) were the second most common, reported in 4
cases (33.33%), followed by transfusion-associated
circulatory overload (Anaphylactoid Reactions)in 2 cases
(16.67%). Allergic Reactions (50%): These were the most
prevalent, typically presenting as mild allergic responses,
such as itching or hives, but they did not escalate to
anaphylaxis. FNHTR (33.33%): These reactions,
characterized by fever and chills, occurred frequently in
recipients of whole blood and packed cell transfusions.
Anaphylactoid Reactions (16.67%): Though the risk of
Anaphylactoid Reactionsis usually higher with whole blood
duetothelargervolume,italsoappeared with packedcells,
likely due to multiple units being transfused. Possibly this
was due to multiple blood units being transfused to the
patient. These findings aligned with previous studies
highlighting the predominance of allergic reactions and
FNHTR. The reported incidence of allergic reactionsin this
study (50%) mirrors trends observed in other
hemovigilance reports [18, 19]. Whole blood transfusions
were more likely to cause reactions than packed red cells,
likely due to the higher volume and complexity of the
product. Additionally, cases of Anaphylactoid Reactions
with packed cells though less common can occur due to
cumulative volume overload from multiple transfusions.
Thisunderscorestheimportance of careful monitoringand
transfusion protocols to prevent circulatory overload.
While Transfusion-Associated Graft-Versus-Host Disease
(TA-GVHD) and Transfusion-Related Acute Lung Injury
(TRALI)have beenreportedin other studies, no such cases
were observed in the dataset. A UK hemovigilance report
documented 13 cases of TA-GVHD between 1996 and 2005,
highlighting the need for continued vigilance[20].

This study was limited by its retrospective design, small
number of reported reactions (only 12 out of 1,936
transfusions), reliance on convenience sampling, and
restrictiontoonly two blood product types, which may have
resulted in underreporting and limited the
comprehensiveness of reaction profiling. The exclusion of
detailed laboratory parameters such as culture sensitivity,
CBC,andcrossmatchdatafurtherconstrained the depth of
reaction analysis and classification accuracy. Future
research should employ prospective, multicenter
hemovigilance frameworks with standardized reporting
systems to capture a broader spectrum of transfusion
reactions across all blood components, including platelets
and fresh frozen plasma. Additionally, investigating
predictive biomarkers for high-risk patients and evaluating
the impact of leukoreduction and premedication protocols
on reaction incidence could significantly improve
transfusion safety practicesinresource-limited settings.
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CONCLUSIONS

This study highlights the incidence and distribution of
transfusionreactionsin patientsreceivingwhole bloodand
packed red cell transfusions. Allergic reactions were the
most frequently observed, accounting for 50% of all
reported reactions, followed by FNHTR (33.33%),
Anaphylactoid Reactions(16.67%), and no cases report for
TA-GVHD and TRALI (0%). Whole blood transfusion was
more frequently associated with allergic reactions, while
FNHTR and Anaphylactoid Reactions cases were reported
with both whole blood and packed cell transfusions,
suggesting that even smaller volumes may carry risks when
multiple unitsare transfused.
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