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Introduction 
 
Blood transfusion as an important means of clin-
ical rescue and treatment has greatly improved 
the survival rate of critically ill patients (1). How-
ever, due to the foreign antigenicity of foreign 
blood components and the degeneration of 
blood during storage, it is easy to cause non-

hemolytic fever reactions, chills, allergies and so 
on after entering the body (1).  
Although blood safety has made significant pro-
gress through various technical measures and 
blood transfusion reactions have been significant-
ly reduced, there are still potential risks in the 
transfusion of blood and blood components (2). 

Abstract 
Background: We aimed to explore the influencing factors of clinical adverse blood transfusion reactions, to 
provide theoretical basis and support for clinical safe blood transfusion, and to minimize the occurrence of ad-
verse blood transfusion reactions. 
Methods: The method was to retrospectively analyze the report of adverse blood transfusion reports from 6 
hospitals in Linyi area, Shandong, China to the blood station in Linyi City center from 2013 to 2020. We aimed 
to classify factors, analyze the occurrence of adverse transfusion reactions, and discuss the correlation between 
the occurrence of adverse transfusion reactions and the above factors.  
Results: Overall, 248 patients (77.98%) had a history of blood transfusion. The difference between this group 
and the group with no history was statistically significant (P<0.05). The incidence of adverse transfusion reac-
tions in middle-aged and elderly patients was relatively high, especially for those over 50 yr old, with an adverse 
reaction of 135, for example, the proportion reached 42.45%. In addition, a retrospective analysis found that 
the occurrence of adverse transfusion reactions was mostly concentrated from Mar to Sep, a total of 228 cases, 
accounting for 71.69% of all adverse reactions, which was the highest incidence of adverse transfusion reac-
tions.  
Conclusion: The main adverse reactions of transfusion were allergic reactions, followed by non-hemolytic fe-
brile reactions, mainly caused by transfusion of suspended red blood cells. 
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Analyzing and summarizing the laws and influ-
encing factors of transfusion-related adverse re-
actions, can provide theoretical basis and support 
for clinically safe transfusion and minimize the 
occurrence of transfusion-related adverse reac-
tions. 
To this end, a retrospective analysis of the occur-
rence of adverse blood transfusion reactions was 
conducted, reported by six hospitals in Linyi 
from 2013 to 2020. 
 

Methods 
 
According to the data, the adverse reaction report 
form of blood transfusion reported by six hospi-
tals in Linyi from 2013 to 2020 was classified ac-
cording to the variety of blood products, patient 
gender, age, type of adverse reaction and history 
of blood transfusion. Among them, 318 patients, 
167 males and 151 females, aged from 9 months 
old to 86 yr old, developed adverse reactions to 
blood transfusion. All the patients underwent 
component blood transfusion.  
According to clinical blood transfusion (3) and 
technical specifications for clinical blood transfu-
sion, the adverse reactions of blood transfusion 
was mainly included: 
1) Allergic reactions during or within 24 days af-
ter blood transfusion, the patient presents with 
skin flushing, itching, dyspnea, chest tightness, 
angioneurotic edema, bronchospasm, anaphylac-
tic shock and other symptoms; 

2) Fever reaction: the patient had no fever symp-
toms before the transfusion, and the body tem-

perature increased more than 1℃ during the 
transfusion or within 1-2 h after the transfusion, 
and the fever symptoms had nothing to do with 
the primary disease; 
3) Circulatory overload: during the transfusion or 
within 1h after the transfusion, the patient sud-
denly had dyspnea, sitting breathing, cough-blood 
foamy sputum, fidgets, sweating, and both lungs 
are full of rashes. 
SPSS 17.0 statistical software (Chicago, IL, USA) 
was used for statistical analysis. Counting data 
was compared using χ2 test. P<0.05 means the 
difference was statistically significant. 
 

Results 
 
The occurrence of different types of adverse 
transfusion reactions 
From 2013 to 2020, a total of 318 feedback re-
port forms for adverse reactions of blood trans-
fusion were received. Among them, the incidence 
of allergic reactions was the highest, accounting 
for 62.57% (199/318); followed by non-
hemolytic fever reactions, accounting for about 
33.64% (107/318), others accounted for about 
3.77% (12/318). Among the 318 cases, the num-
ber of adverse reactions of erythrocytes was the 
largest, which was 138. Among them, suspended 
erythrocytes were the main occurrence, 135 cases, 
and only 3 washes of erythrocytes (Table 1). 

 
Table 1: The incidence of adverse transfusion reactions with different blood components [n(%)] 

 

Blood products Number Anaphylaxis Non-hemolytic 
fever reaction 

Other 

Suspended red blood cells 135 71（52.59） 57（42.22） 7 (5.18） 

Ordinary virus inactivated 
plasma 

94 65（69.14） 28（29.78） 1（1.06） 

Mechanical platelet collection 75 54（79.66） 18（24.00） 3（4.00） 

Cold precipitation 11 8（72.72） 2 （18.18） 1 (9.09) 

red blood cells was washed 
Total 

3 
318 

1(33.33) 

199 (62.57） 
2 （66.67） 

107（33.64） 

0 

12（3.77） 
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The main time of adverse reactions in blood 
transfusions occurrence 
A retrospective analysis found that the occur-
rence of adverse reactions in blood transfusions 

was mostly concentrated from Mar to Sep, with a 
total of 228 cases, accounting for 71.69% of all 
cases of statistical adverse reactions (Table 2). 

 
Table 2: Number of cases of various adverse reactions in different months 

 

Types of 
adverse 
reactions 

Month 
1 2 3 4 5 6 7 8 9 10 11 12 

Anaphylaxis 6 13 23 22 30 18 19 21 17 14 9 7 
Fever reac-
tion 

7 6 10 13 9 13 10 12 11 6 5 5 

Other 1 2 0 2 2 1 1 0 1 1 0 1 
Total 14 21 33 37 41 32 30 33 29 21 14 13 

 
Relationship between adverse reactions of 
blood transfusion and gender, age and histo-
ry of blood transfusion 
From the perspective of the relationship between 
the adverse reaction of blood transfusion and the 
patient's gender, age and blood transfusion histo-
ry, 167 males and 151 females had no significant 

difference in the composition ratio; 248 patients 
(77.98%) had a history of blood transfusion, 
while 70 patients (22.02%) had no history of 
blood transfusion. The difference between the 
two groups was statistically significant (P <0.05) 
(Table 3 and 4). 

 
Table 3: Comparative analysis of various types of blood transfusion adverse reactions and patients' gender 

Gender Anaphylaxis Non-hemolytic fe-
ver reaction 

Other 

Male 100 61 6 
Female 99 46 6 
Total 199 107 12 

Note: n is the number of cases of adverse reactions. By Pearson chi-square test, the χ2 value was 0.483, and the P-
value was 0.785, which was greater than 0.05, and the difference was not statistically significant 

 
Table 4: Comparative analysis of various types of blood transfusion adverse reactions and patients' previous blood 

transfusion history (n) 

 

Blood transfusion 
history 

Anaphylaxis Non-hemolytic fe-
ver reaction 

Else 

Without 39 28 3 
Exist 160 79 9 

Total 199 107 12 

Note: n is the number of cases of adverse reactions. By Pearson chi-square test, the χ2 value was 7.140, and the P-
value was 0.028, which was less than 0.05, and the difference was statistically significant 

 

Discussion 
 
Although blood undergoes strict procedures such 
as screening and testing, there is still the possibil-

ity of transfusion-transmitted diseases and other 
adverse reactions of transfusion (4). Adverse 
blood transfusion reactions refer to new symp-
toms or signs that occur in the recipient during 
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or after the blood transfusion and cannot be ex-
plained by the original disease (3). With the de-
velopment of blood transfusion technology, the 
rate of adverse reactions of blood transfusion 
gradually decreased (1), but allergic reactions and 
non-hemolytic fever are still common reason (5). 
At the same time, due to the individual differ-
ences and specific characteristics of blood trans-
fusion patients, the related risks of blood transfu-
sion are different, and the adverse reactions of 
blood transfusion caused by different compo-
nents of blood products are also different. 
The results of this survey suggest that in the sta-
tistical data of 6 hospitals in Linyi area from 2013 
to 2020, the main adverse reactions of blood 
transfusion were allergic reactions and non-
hemolytic fever reactions, of which the highest 
proportion of allergic reactions was 62.57%, fol-
lowed by non-hemolytic fever reactions. Ac-
counting for about 33.64%, by analyzing the rela-
tionship between allergic reactions and non-
hemolytic fever reactions and blood transfusion 
components, it was found that the adverse reac-
tions were mainly caused by suspended red blood 
cells and plasma, and no acute hemolytic reaction 
occurred, consistent with the report in another 
study (6). This is mainly related to the white 
blood cells contained in the plasma, the cytokines 
produced in the blood preservation, the cytokines 
produced by the activation of the white blood 
cells in the plasma, and the patient’s allergic con-
stitution (7). It may also be because the blood 
transfused by the patient is a blood donation for 
a small number of allergic constitutions. It is sug-
gested that the allergic reaction can be caused 
when contacting the allergen again (8). There was 
only 1 case of transfusion adverse reaction caused 
by washing red blood cells. After allergy to pa-
tients with suspended red blood cells transfused 
to wash red blood cells, no allergic reaction oc-
curred again. Therefore, for patients with plasma 
protein allergies, you can choose to wash to re-
move plasma components to reduce blood trans-
fusion reactions. 
Through the analysis of the influencing factors of 
adverse transfusion reactions, we can find that 
there is no difference between male and female 

adverse transfusion reactions in the region. The 
reasons for considering this phenomenon may 
be: 1) With the increase of age, the immunity of 
elderly patients continues to decrease, and expo-
sure to external antigens increases the production 
of antibodies in patients. 2) Repeated blood 
transfusions cause antibodies in blood compo-
nents in the body to gradually increase. There-
fore, knowing and mastering the patient's age and 
previous blood transfusion history before trans-
fusion can reasonably and accurately select the 
blood components to be injected and take pre-
ventive and treatment measures in advance, so as 
to reduce the incidence of adverse reactions to 
blood transfusion. 
In addition, this investigation found that the ad-
verse reactions of blood transfusion are mostly 
concentrated from Mar to Aug, and the consider-
ation may be related to seasonal factors: 1) With 
the alternations of spring and summer, external 
factors such as pollen may cause sensitization, 
resulting in an intensified antigen-antibody re-
sponse after transfusion. 2) High temperature 
and humidity in summer have a greater impact on 
the preservation of blood components and cold 
chain transport after blood donation. 
The occurrence of transfusion reactions are joint-
ly lead to a variety of factors, both the cause of 
the blood products itself and the individual dif-
ferences of patients (9-11).  
 

Conclusion 
 

It is necessary that the medical institutions of 
medical personnel and blood stations staff should 
strictly carry out operation procedures, accurately 
grasp the blood transfusion indications, strict 
control of blood storage conditions and the cold 
chain environment, reasonable choose blood 
components, strengthen blood transfusion the 
quality control of each process, so as to minimize 
the occurrence of transfusion reactions. 
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