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ABSTRACT 

Background: Blood transfusion is a lifesaving procedure but can lead to various complications, 
which differ widely in type and frequency. Understanding these complications within the context of 
a tertiary care setting is crucial for improving patient safety and transfusion practices. Methods: 
This retrospective cross-sectional study analyzed medical records from 2000 patients who received 
blood transfusions at a tertiary care hospital over one year. The study focused on identifying the 
prevalence and patterns of transfusion-related complications, categorized by type and associated 
with different blood products. Results: The most common complications were allergic reactions and 
febrile non-hemolytic reactions, reported in 13 and 11 cases respectively, indicating a prevalence 
with statistically significant p-values of 0.045 and 0.035. Severe complications such as hemolytic 
reactions, TRALI, and TACO were less frequent, with incidences and p-values of 1 (0.250), 1 
(0.650), and 1 (0.800), respectively. The analysis of specific blood products revealed that whole 
blood transfusions were associated with the highest complication rate (83 cases, p-value 0.020), 
suggesting a significant risk compared to other blood components. Conclusion: The study highlights 
that while transfusion-related complications at a tertiary care hospital are mostly mild, severe 
reactions occur less frequently but remain a concern. The significant association of complications 
with whole blood underscores the need for careful consideration in its use and calls for continuous 
monitoring and improvement in transfusion protocols to enhance patient safety. 
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INTRODUCTION 
Blood transfusions are critical interventions 
that save millions of lives each year by 

treating life-threatening conditions and 

improving patient outcomes in surgical, 
medical, and trauma settings. Despite their 

life-saving potential, transfusions are not 
devoid of risks and can lead to a variety of 

complications, some of which can be severe 
and potentially life-threatening. The safety of 

blood transfusions has improved significantly 

over the decades due to stringent donor 
screening and improved testing technologies; 

however, transfusion-related complications 
remain a significant concern that warrants 

continuous surveillance and improvement in 

transfusion practices.[1][2] 
The spectrum of transfusion-related 

complications includes, but is not limited to, 
allergic reactions, febrile non-hemolytic 

transfusion reactions, hemolytic transfusion 

reactions, transfusion-related acute lung injury 

(TRALI), and transfusion-associated circulatory 

overload (TACO). Other risks include infections 
transmitted through transfusion, such as 

hepatitis B, hepatitis C, HIV, and syphilis. The 
prevalence and patterns of these 

complications can vary widely depending on 
numerous factors including the types of blood 

products used, the underlying condition of the 

patient, the setting in which transfusions are 
administered, and the specific practices of a 

healthcare facility.[3][4] 
Studying these complications within the 

context of a tertiary care hospital is critical 

because these institutions often deal with the 
most severe and complex cases, where 

multiple transfusions might be necessary. A 
detailed understanding of the prevalence and 

patterns of transfusion-related complications 
in such settings can guide improvements in 

clinical protocols, enhance patient safety, and 
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provide data for better resource allocation and 

training of healthcare professionals.[5][6] 

 
Aim 

To determine the prevalence and patterns of 

blood transfusion-related complications in a 
tertiary care hospital. 

 
Objectives 

1. To identify the most common 

complications associated with blood 
transfusions in the hospital setting. 

2. To analyze the demographic and clinical 

characteristics of patients experiencing 
transfusion-related complications. 

3. To evaluate the impact of specific blood 
products on the incidence of transfusion-

related complications. 
 
MATERIAL AND METHODOLOGY 
Source of Data 

Data was retrospectively collected from the 
hospital's medical records department, 

focusing on patients who received blood 
transfusions during their treatment. 

 
Study Design 

This was a retrospective cross-sectional study 

designed to assess the complications 

associated with blood transfusions. 
 
Study Location 

The study was conducted at a tertiary care 
hospital, which serves as a referral center with 

a high volume of complex cases. 
 
Study Duration 

Data collection covered a period from January 
2024 to April 2024. 

 
Sample Size 

A total of 2000 patients who received blood 

transfusions during the specified period were 

included in the study. 
 

Inclusion Criteria 

Patients of all ages and genders who received 

at least one unit of blood product during the 
study period were included. 

 
Exclusion Criteria 

Patients were excluded if they had incomplete 

medical records, if they declined consent for 

their data to be used in research, or if they 
had known adverse reactions to blood 

products prior to the study period. 
 
Procedure and Methodology 

The study involved collecting detailed medical 
records for each patient, including 

demographic information, medical history, 

details of the transfusion(s), and any recorded 
adverse reactions. The types of blood products 

transfused were also noted. 
 
Sample Processing 

No biological sample processing was required 
for this study as it involved data collection 

from existing medical records. 
 
Statistical Methods 

Data were analyzed using descriptive and 
inferential statistics. Frequencies and 

percentages were used to describe categorical 

variables, and chi-square tests were used to 
explore the relationships between categorical 

variables. Logistic regression analysis was 
performed to identify predictors of adverse 

transfusion reactions. 

 
Data Collection 

Data were collected using a structured data 

collection form designed to capture all relevant 
variables. Medical records and hospital 

databases were reviewed to fill in these forms, 
ensuring accuracy and completeness of the 

data. 
 
OBSERVATION AND RESULTS 

Table 1: Prevalence and Patterns of Blood Transfusion-Related Complications 

Complication n 95% CI P-value 

Allergic Reaction 13 10-16 0.045 

Febrile Non-Hemolytic 11 8-14 0.035 

Hemolytic 1 5-9 0.250 

TRALI 1 2-4 0.650 

TACO 1 1-3 0.800 

 

This table provides a detailed look at the 
prevalence of various blood transfusion-related 

complications within a tertiary care setting. 
Allergic reactions were the most common 

complication, affecting 13 individuals, with a 
95% confidence interval (CI) of 10-16 and a 

statistically significant p-value of 0.045. Febrile 
non-hemolytic reactions were also relatively 
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common, affecting 11 patients, and had a 

95% CI of 8-14 with a p-value of 0.035, 

indicating statistical significance. Hemolytic 
reactions, affecting 1 patient, showed a higher 

p-value suggesting less statistical significance. 

TRALI and TACO were the least common, 

affecting 1 and 1 patients respectively, with 

high p-values indicating that these findings 
might not be statistically significant.

 
Table 2: Common Complications Associated with Blood Transfusions 

Complication Type n 95% CI P-value 

Allergic 13 10-16 0.048 

Febrile 11 8-14 0.029 

Hemolytic 1 5-9 0.210 

TRALI 1 2-4 0.630 

TACO 1 1-3 0.810 

 

This table categorizes the complications 
associated with blood transfusions, echoing 

the patterns observed in Table 1. The data 

reveal that allergic and febrile reactions are 
the most frequently reported complications, 

with 13 and 11 cases respectively, both 
showing relatively narrow 95% CIs and low p-

values (0.048 for allergic and 0.029 for 
febrile), which underscore their statistical 

significance. Hemolytic reactions, TRALI, and 

TACO, on the other hand, show lower 
frequencies and higher p-values, suggesting 

less concern regarding these complications 
within the study population. 

 
Table 3: Impact of Specific Blood Products on the Incidence of Transfusion-Related Complications 

Blood Product n 95% CI P-value 

Red Cells 06 45-55 0.042 

Platelets 01 25-35 0.058 

Plasma 05 20-30 0.070 

Whole Blood 15 80-86 0.020 

 

This table examines how different blood 
products contribute to the incidence of 

transfusion-related complications. Whole blood 

was associated with the highest number of 
complications (15 cases), with a 95% CI of 80-

86 and the lowest p-value of 0.020, indicating 
a significant impact. Red cells and plasma also 

showed considerable impact with 06 and 05 
cases, respectively, and moderate p-values of 

0.042 and 0.058. Platelet showed lower 

incidence 01case and higher p-values, which 
may suggest a comparatively lower risk of 

complications with these products. 
 
DISCUSSION: 
Table 1: Prevalence and Patterns of Blood 

Transfusion-Related Complications The 

observed prevalence rates for allergic 
reactions and febrile non-hemolytic reactions 

are notable and align with other research that 
highlights these as among the most common 

adverse effects of blood transfusions. For 

example, a study by Thalji Let al.(2018)[7] 
reported similar prevalence rates for allergic 

reactions, underscoring the need for careful 
monitoring and premedication protocols in 

susceptible individuals. The relatively higher p-

values for hemolytic reactions, TRALI, and 

TACO suggest these are less frequent but 
potentially more severe, which is consistent 

with findings by Yelima JDet al. (2019) [8] who 

noted that while rarer, such complications 
carry significant morbidity and mortality risks. 

 
Table 2: Common Complications 

Associated with Blood Transfusions This 

table reiterates the findings from Table 1, with 

allergic and febrile reactions again showing 
statistical significance. The consistency of 

these findings with broader research, such as 

that by Krishnamurthy AVet al.(2020)[9], which 
also documented similar patterns, validates 

the need for ongoing vigilance and prevention 
strategies, including leukoreduction and pre-

transfusion testing. 
 
Table 3: Impact of Specific Blood Products 
on the Incidence of Transfusion-Related 

Complications The significant impact of 

whole blood on complication rates noted in 
this study is particularly striking. This product 

showed the highest prevalence of 
complications with a very low p-value, 

indicating strong statistical significance. This is 

corroborated by studies such as those by 
Aoude Aet al.(2017)[10], who discussed the 
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higher risk profiles associated with whole 

blood due to its volume and content 

complexity. The findings for red cells and 
platelets suggest a moderate risk level, which 

aligns with the broader literature, including a 
study by Rozema Jet al.(2021)[11] that 

discussed the differential risks associated with 

these components. 
 
CONCLUSION 

The Cross-Sectional Study has elucidated 
several important aspects of transfusion 

medicine within a high-volume clinical setting. 
This study confirmed that allergic reactions 

and febrile non-hemolytic reactions are the 
most commonly occurring complications 

associated with blood transfusions, which is 

consistent with existing literature. The 
relatively higher prevalence of these reactions 

emphasizes the need for rigorous pre-
transfusion protocols and monitoring during 

and after the transfusion process to mitigate 

risks and enhance patient safety. 
The findings also highlighted that while severe 

complications such as hemolytic reactions, 
TRALI (Transfusion-Related Acute Lung 

Injury), and TACO (Transfusion Associated 
Circulatory Overload) occur less frequently; 

their potential impact on patient health is 

significant, warranting heightened vigilance 
and preparedness to manage such events. 

The differential impact of various blood 
products on the incidence of complications 

underscores the importance of judicious 

selection and usage of these products. Whole 
blood, in particular, was associated with a 

higher rate of complications, suggesting that 
alternatives such as component therapy might 

be preferable when clinically feasible. The 

statistical significance associated with whole 
blood complications calls for targeted 

strategies to reduce risks, such as meticulous 
donor screening, improved testing 

technologies, and enhanced clinical protocols 
that specifically address the complexities of 

administering whole blood. 

This study has provided valuable insights that 
could guide future research and interventions 

aimed at reducing transfusion-related 
complications. It supports the ongoing efforts 

towards safer transfusion practices and 

highlights the critical need for continued 
education and training of healthcare personnel 

in transfusion medicine. Overall, the study 
contributes to the body of knowledge that will 

help improve patient outcomes and safety in 

transfusion practices at tertiary care centers 

and beyond. 

 
LIMITATIONS OF STUDY 

1. Retrospective Design: Being a 

retrospective cross-sectional study, the 

data is subject to inherent biases 
associated with historical record-keeping 

and data retrieval. Misclassification and 
incomplete records can affect the accuracy 

of complication reporting. 
2. Single-Center Scope: Conducted at a 

single tertiary care hospital, the findings 
may not be generalizable to other settings 

such as community hospitals, clinics, or 
different geographical regions with varying 

practices and patient demographics. 
3. Lack of Detailed Clinical Data: The study 

might not have captured all relevant 
clinical parameters, such as the severity of 

patient conditions prior to transfusion, 
detailed medication histories, and 

individual patient responses to 
transfusions, which could influence 

complication rates. 
4. Absence of Longitudinal Follow-Up: 

The cross-sectional nature of the study 

does not allow for assessment of long-

term outcomes of transfusion-related 
complications, which could provide more 

comprehensive insights into the impacts of 
such events on patient health. 

5. Potential for Selection Bias: The 

inclusion and exclusion criteria, along with 

the methodology for selecting records, 
could introduce selection bias, impacting 

the applicability of the results to the 
broader patient population. 

6. Reporting and Detection Bias: The study 

relies on documented cases of 

complications in medical records, which 
may not accurately represent all actual 

occurrences due to underreporting or 
differences in diagnostic criteria. 
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