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ARTICLE INFO  ABSTRACT 

Submitted: 24 Dec 2021 Introduction: Our study aimed to determine the prevalence of 

adverse transfusion reactions (ATRs), unexpected or undesirable 

effects resulting from the therapeutic use of blood products. 

Material and Methods: In this cross-sectional study, we assessed 

the medical records of ATR patients who were referred to 

Mazandaran Heart Center from March 2014 until July 2020. 

Patients needed blood transfusions during the operation for various 

reasons; complications related to blood administration were 

considered ATR. Age, sex, associated clinical signs, symptoms, 

and adverse response were composed of a patient's file checklist 

with ethical points. SPSS 16.0 was used for statistical analysis. 

Results: In this study, 23,206 blood products were used in 

hospitals as treatment, and there were 96 reactions (4%) because 

of transfusion, and 10 patients had a history of recent reactions. 

There was not any specific connection between the age of patients 

and the existence of complications. Most reactions were allergic 

(44%) and non-hemolytic febrile reactions (42%). It is essential to 

state that 91% of adverse reactions were slight ones, and only 5% 

led to the injury. Out of 96 patients with complications, 79 patients 

received blood products as pack cells; 6 patients received Fresh 

Frozen Plasma; 3 patients received autologous blood products, 

while this number was one for Blood Low Leukocytes and 

platelets (PLT). 

Conclusion: Based on this investigation, the risk of adverse 

transfusion reactions (ATRs) is 4%, and universally 85 million 

units of blood products are transfused every year. Consequently, 

investigation to reduce this number is required. 
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Introduction 

ccording to the American Medical Association (AMA) and the joint commission A 
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in 2012, blood transfusion was the fifth most 

common treatment worldwide, and 

undesirably the risks and complications are 

increasing (1). This treatment is a kind of 

organ transplant (2). Blood transfusion is a 

procedure in which donated blood or blood 

products are transferred into the recipient’s 

vasculature (3). Blood transfusion is neces-

sary for many health problems like anemic 

cancer patients, many chronic illnesses such 

as coronary failures and chronic kidney 

diseases (4-6). In the United States, 15 

million blood units are transfused per year 

while this number is 85 million units 

worldwide, and certainly, that is a noticeable 

number (7). About 4.5 million Americans 

need blood transfusion each year, and it is 

necessary for about one in seven people 

entering a hospital (8-10).  

Any unwanted symptoms that occur during 

24 hours of blood transfusion are considered 

as acute complications of blood transfusion. 

These complications include hemolytic react-

ions and non-hemolytic reactions (allergies, 

febrile non-hemolytic transfusion reaction 

anaphylaxis) (11). Although new molecular 

and serological methods have lowered the 

risks of blood transfusion, it is not without 

risk yet. The risk of transfusion-related death 

in 2014 was 5.6 per million of blood 

components, while the transfusion-related 

significant morbidity was 63.5 per million 

(12). Acute blood transfusion reactions can 

result in considerable morbidity and mortality 

although enhanced blood refinement 

techniques (11). 

Unpredictably in one-third of donors, while 

transfusion or afterward, adverse transfusion 

reactions (ATRs) happen mostly minor ones, 

but they may become severe. The most 

adverse effects and unwanted reactions after 

blood donation are bruise (23%), sore arm 

(10%), fatigue (8%), and vasovagal reaction 

(7%), whereas rarely happening reactions are 

nerve irritation (0.9%), syncope (0.1-0.3%), 

and arterial puncture (0.01%) (13, 14). 

Moderate and severe vasovagal reactions 

have the majority effect on donors (by 50% or 

more), while the existence of both vasovagal 

and localized reactions increases the impact 

on donors for next donations. As light 

vasovagal, which includes 97% of all 

reactions, reduces the chance of donation by 

20% for first-time donors and 33% for 

experienced donors (15). 

There are various techniques to reduce the 

risks during blood transfusions, one of the 

essential methods is using autologous blood 

products, and the application of this technique 

has been increased within the last decade (16, 

17). Another way to reduce the risks of blood 

transfusions is the hemovigilance program. 

Hemovigilance means caring for blood or 

blood products recipients against the 

complications of blood transfusion like 

sepsis, hemolytic reactions, acute pulmonary 

damage, bacterial infection, allergic reaction, 

etc. It’s an effective program for reducing 

complications of blood transfusion (18). 

 Therefore, this article focuses on the risks of 

blood transfusion with an emphasis on 

variable factors like age, gender, history of 

transfusion, and other aspects in a review 

from March 2014 until July 2020 in Fatemeh-

Zahra Hospital, Mazandaran, Iran, with the 

aim of enhancing the use of blood 

components and reduce the risk of blood 

transfusion. 

Methods 

Study design 
This retrospective cross-sectional study is 

based on the information in the accounts of 

hospitalized patients and extracting the 

results recorded from the archives of patients 

mentioned in Fatemeh Al-Zahra's Hospital 

documentations in Mazandaran province, 

Iran, between the years 2014-2020. 

Patients and data collection 

The data collection tools for this study were 

information stored in documents of 

hospitalized patients in Fatemeh Al-Zahra 

Hospital, Mazandaran, Iran. The sampling 

method is the consecutive census, and all 

hospitalized patients with post-transfusion 

complications were included in this study. 

Patients whose file information was 

incomplete or whose type of complication 

and reaction to blood transfusion was not 
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specified were excluded from the study. The 

most vital aim through this study was 

improving health worldwide and for all 

human beings, therefore considering various 

ethical necessities, it was finally authorized 

by the Ethics Review Committee of 

Mazandaran University of Medical Sciences 

because of ethical code IR. MAZUMS.REC. 

1399.7286. 

 

Patients and data collection 

The data collection tools for this study were 

information stored in documents of 

hospitalized patients in Fatemeh Al-Zahra 

Hospital, Mazandaran, Iran. The sampling 

method is the consecutive census, and all 

hospitalized patients with post-transfusion 

complications were included in this study. 

Patients whose file information was 

incomplete or whose type of complication 

and reaction to blood transfusion was not 

specified were excluded from the study. 

 

Statistical analysis 

At first, the data collected were imported to 

Microsoft Excel software due to categoriza-

tion, and Positive results were analyzed using 

Statistical Package for the Social Sciences 

16.0 (SPSS Inc., Chicago, Illinois, USA), 

which we started working on after obtaining 

permission from the Ethics Committee of the 

Deputy Minister of Technology Research. 

Using this examination, the relationship 

between variables which includes age, sex, 

history of the disease, history of blood 

transfusion, history of reaction, history of 

underlying disease, type of product, clinical 

signs, laboratory symptoms, the severity of 

complication, kind of direct complication 

coombs test before blood transfusion, 

screening antibodies after blood transfusion, 

direct Coombs test after blood transfusion 

and blood transfusion. 

Results 

In this study, 23,206 blood and blood-related 

products were transfused within five years. 

Out of all patients, 96 patients had reactions 

due to the transfusion. 36 (37.5%) were 

male, and 60 (62.5%) were female. The 

range of age was 40-90. Three patients were 

excluded due to a lack of specification. 

Among 93 specified patients with reactions, 

ten patients had a background of blood 

transfusion complications; however, 83 

patients did not. Out of 10 patients with 

ATR, seven people (70%) were female, and 

3 (30%) were male. The results revealed that 

the history of complications was not 

statistically related and significant to 

examined factors. 

 
Table 1: Evaluation of the relationship ATRs and 

direct Coombs test before and after blood 

transfusion 

  
History of 

reactions 
P-

value 
  Yes No Total 

Date 

before 

Positive 4 33 37 

0.000 Negative 6 50 56 

Total 10 83 93 

Date 

after 

Positive 1 12 13 

0.147 Negative 9 71 80 

Total 10 83 93 

 

Table 1: Evaluation of the relationship ATRs and 

antibody screening test before and after blood 

transfusion 

  
History of 

reactions 
P-

value 
  Yes No Total 

AB SC 

before 

Positive 4 24 28 

0.521 Negative 6 59 65 

Total 10 83 93 

AB SC 

after 

Positive 3 18 21 

0.353 Negative 7 65 72 

Total 10 83 93 

 

Of all 93 patients with complications, 79 

patients received blood products as pack 

cells, six received Fresh Frozen Plasma 

(FFP), three received autologous blood 

products and only one of Blood Low 

Leukocytes and platelets (PLT) was 

transfused. The entire patient with a history 

of complications received blood as a packed 

cell, and there was no patient with recent 

complications using other products. 

77% of patients with reactions had a history 

of underlying disease, revealing that 23% of 

patients with complications were healthy 

and without recent illnesses. 67% of patients 

with blood transfusion reactions had heart 
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disease, while that number was 3% for 

anemia and 2% for lung disease and 

allergies.  

The results show that clinical signs at the 

time of transfusion also were statistically 

noticeable; 43% of reactions occurred to 

patients with fever, 15% of patients with 

reactions had a heartbeat, whereas this 

amount was 10% for hypertension and 8% 

for lower blood pressure and hematuria. 

The majority of adverse reactions that 

happened to patients were slight ones. 

Statistically, 91% were slight reactions, 5% 

caused injury, and among 4% of reactions, 

there was no severe harm. Reactions were 

mostly mild allergic and non-hemolytic 

febrile reactions (by percent: mild allergic 

44%, non-hemolytic 42%). 

Discussion 

This study aimed to investigate the compli-

cations of blood transfusion, emphasizing 

various factors and finding the relationship 

between them by using statistical tests. The 

results showed no statistical relationship 

between the history of complications and 

examined factors. Also, there was no connec-

tion between age and the occurrence of 

complications. The clinical signs during the 

transfusion also were statistically noticeable. 

In this study, most people who needed blood 

used pack cells, such as Vincent et al. (19). In 

the study of Rao et al., It was shown that 53% 

of patients need to use erythrocytes (20). 

Payandeh et al.'s study demonstrated that in 

patients requiring blood transfusion in the 

surgical ward and ICU, such as thalassemia 

major patients, RBC is injected more into 

men than women (19). 

In a recent study, 0.4137% of patients expe-

rienced side effects due to blood transfusion. 

That figure was more than 7% at Obafemi 

Awolowo University Teaching Hospital, 

Nigeria (20). Also, the incidence of acute 

blood transfusion reactions in Montreal's 

pediatric intensive care unit and the hemo-

vigilance unit of the University of Brest 

Hospital in France was 1.6 and 5 in 1000 

blood transfusions, respectively (21,22). 

In this study, 38 patients (0.3%) had the most 

common allergies-related complications, and 

36 patients had non-hemolytic fever (0.3%). 

In a study by Payandeh et al., most of the 

complications of blood transfusions, as in the 

recent research, were related to allergy 

complications (19). As in the present study, 

febrile non-hemolytic transfusion reaction is 

known as the second allergic reaction. In this 

study, the role of precise control of blood 

transfusion procedures is mentioned as one of 

the key conditions to reduce the likelihood of 

side effects. Prompt diagnosis and treatment 

of an acute blood transfusion reaction are 

important and help reduce complications and 

mortality from a blood transfusion. Our 

findings were similar to those of Handerson 

et al., who reported that most of the 

symptoms were mild and transient, like fever, 

stiffness, and a skin rash or urticarial (23). 

The most severe potential consequences for 

erythrocyte transfusion were hemolytic 

reactions and volume overload, and platelet 

injections were significant allergic reactions 

and bacterial contamination (24). Limiting 

the transfer of random donor platelets to 

stored three days is a more effective strategy 

to reduce contamination. More significant 

amounts of plasma may be associated with 

more severe reactions (25). One way to 

reduce the number of adverse reactions is to 

limit injections to patients who achieve 

specific clinical goals. Blood should be taken 

to prevent ABO disorders, and laboratory 

tests should be performed before blood 

transfusion (26). During and after the 

injection, the patient should be monitored for 

complications (27). Further understanding of 

the patient's blood components and risk 

factors for injection reactions will lead to new 

treatment and preventive strategies to reduce 

the risk of injection reactions (28). Many 

blood transfusion complications can be 

prevented by following well-defined practical 

guidelines (29). 

Conclusion 

This study shows that you should be aware of 

patients' symptoms during care. This study 
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showed that hospitals have standard guide-

lines in departments related to living blood 

transfusions. 

Ethical standards statement 

The most vital aim through this study was 

improving health worldwide and for all 

human beings, therefore considering various 

ethical necessities, it was finally authorized 

by the Ethics Review Committee of 

Mazandaran University of Medical Sciences 

because of ethical code IR. MAZUMS.REC. 

1399.7286. 

Conflicts of interest 

The authors declare no conflict of interest. 

References 

1. Moschidou M, Tzanetakou IP, 

Lamnisos D, Kontekaki E, Fasoulakis Z, 

Kontomanolis ENJC. Knowledge of Blood 

Transfusion in Medical And Biology 

Students. 2019;11(11). 

2. Betty L, Sanjota D, Kanakalakshmi 

RJIJAR. Assess the knowledge regarding 

blood transfusion among staff nurses and 

nursing students in NMCH, Nellore. 2016;2: 

226-30. 

3. Organization WH. The 2016 global 

status report on blood safety and availability. 

2017. 

4. Lubart E, Segal R, Tryhub N, Sigler 

E, Leibovitz A. Blood transfusion reactions in 

elderly patients hospitalized in a multilevel 

geriatric hospital. Journal of aging research. 

2014;2014. 

5. Yaoita H, Maruyama Y. Heart failure 

in the elderly. Nihon Ronen Igakkai zasshi 

Japanese journal of geriatrics. 2006;43(6): 

718-21. 

6. Germain MJ. Strategies for 

successfully managing the anemia of chronic 

kidney disease in the long-term care setting. 

The Consultant pharmacist: the journal of the 

American Society of Consultant Pharmacists. 

2008;23:11-7. 

7. Lotterman S, Sharma S. Blood 

Transfusion.  StatPearls. Treasure Island 

(FL): StatPearls Publishing Copyright © 

2021, StatPearls Publishing LLC.; 2021. 

8. Sapiano MR, Jones JM, Savinkina 

AA, Haass KA, Berger JJ, Basavaraju SV. 

Supplemental findings of the 2017 national 

blood collection and utilization survey. 

Transfusion. 2020;60:S17-S37. 

9. Savinkina AA, Haass KA, Sapiano 

MR, Henry RA, Berger JJ, Basavaraju SV, et 

al. Transfusion‐associated adverse events and 

implementation of blood safety measures‐

findings from the 2017 National Blood 

Collection and Utilization Survey. 

Transfusion. 2020;60:S10-S6. 

10. Jones JM, Sapiano MR, Savinkina 

AA, Haass KA, Baker ML, Henry RA, et al. 

Slowing decline in blood collection and 

transfusion in the United States–2017. 

Transfusion. 2020;60:S1-S9. 

11. Azizi S, Tabary SZ, Soleimani A. 

Prevalence of acute blood transfusion 

reactions in Mazandaran Heart Center, Sari, 

Iran, 2010-2012. Medical Archives. 2014;68 

(2):137. 

12. National Clinical Guideline C. 

National Institute for Health and Care 

Excellence: Clinical Guidelines.  Blood 

Transfusion. London: National Institute for 

Health and Care Excellence (UK) Copyright 

© 2015 National Clinical Guideline Centre.; 

2015. 

13. Newman BH. Whole-blood donation: 

blood donor suitability and adverse events. 

Current hematology reports. 2004;3(6):437-

43. 

14. Kleinman S. Transfusion-transmitted 

infection risk from blood components and 

plasma derivatives. Simon TL Dzik WH, 

Snyder EL, Stowell CP, Strauss RG, editors 

Rossi's principles of transfusion medicine 3a 

ed Philadelphia, PA, USA: PA, USA: 

Lippincott Williams & Wilkins. 2002:706-7. 

15. France CR, Rader A, Carlson B. 

Donors who react may not come back: 

analysis of repeat donation as a function of 

phlebotomist ratings of vasovagal reactions. 

Transfusion and Apheresis Science. 2005; 

33(2):99-106. 

16. Goodnough LT, Brecher ME. 

Autologous blood transfusion. Internal 

 [
 D

O
I:

 1
0.

18
50

2/
tb

sr
j.v

4i
2.

96
61

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

sr
j.m

az
um

s.
ac

.ir
 o

n 
20

25
-0

7-
12

 ]
 

                               5 / 6

http://dx.doi.org/10.18502/tbsrj.v4i2.9661
http://tbsrj.mazums.ac.ir/article-1-3770-en.html


ATRs in Hospitalized Patients   ׀   Bahrami et al. 

22   Tabari Bio Stu Res J - Volume 4 - Issue 2 

medicine (Tokyo, Japan). 1998;37(3):238-45. 

17. Wallace EL, Churchill WH, Surgenor 

DM, An J, Cho G, McGurk S, et al. Collection 

and transfusion of blood and blood 

components in the United States, 1992. 

Transfusion. 1995;35(10):802-12. 

18. Connell NT. Transfusion Medicine. 

Primary care. 2016;43(4):651-9. 

19. Payandeh M, Zare ME, Kansestani 

AN, Pakdel SF, Jahanpour F, Yousefi H, et al. 

Descriptions of acute transfusion reactions in 

the teaching hospitals of Kermanshah 

University of Medical Sciences, Iran. 

International journal of hematology-

oncology and stem cell research. 2013;7(2): 

11. 

20. Arewa O, Akinola N, Salawu L. 

Blood transfusion reactions; evaluation of 

462 transfusions at a tertiary hospital in 

Nigeria. African journal of medicine and 

medical sciences. 2009;38(2):143-8. 

21. Gauvin F, Lacroix J, Robillard P, 

Lapointe H, Hume H. Acute transfusion 

reactions in the pediatric intensive care unit. 

Transfusion. 2006;46(11):1899-908. 

22. Lozach P, Vicariot M, Le Niger C, 

Pomey M, Lejeune B, Férec C, et al. 

Evaluation of the immediate transfusion 

reaction incident reporting system at the Brest 

University Hospital Center. Transfusion 

clinique et biologique: journal de la Societe 

francaise de transfusion sanguine. 2001; 

8(4):343-9. 

23. Henderson R, Pinder L. Acute 

transfusion reactions. The New Zealand 

Medical Journal. 1990;103(900):509-11. 

24. Kleinman S, Chan P, Robillard P. 

Risks associated with transfusion of cellular 

blood components in Canada. Transfusion 

medicine reviews. 2003;17(2):120-62. 

25. Sarkodee‐Adoo C, Kendall J, 

Sridhara R, Lee E, Schiffer C. The 

relationship between the duration of platelet 

storage and the development of transfusion 

reactions. Transfusion. 1998;38(3):229-35. 

26. Widmann FK. Untoward effects of 

blood transfusion: common problems and 

simple safeguards. Postgraduate medicine. 

1981;69(2):40-53. 

27. Dzieczkowski JS, Barrett BB, Nester 

DA, Campbell ME, Cook JA, Sugrue MW, et 

al. Characterization of reactions after 

exclusive transfusion of white cell‐reduced 

cellular blood components. Transfusion. 

1995;35(1):20-5. 

28. Sokolovic M, Pastores SM. 

Transfusion therapy and acute lung injury. 

Expert review of respiratory medicine. 2010; 

4(3):387-93. 

29. Perrotta P, Snyder E. Non-infectious 

complications of transfusion therapy. Blood 

reviews. 2001;15(2):69-83. 

 [
 D

O
I:

 1
0.

18
50

2/
tb

sr
j.v

4i
2.

96
61

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 tb

sr
j.m

az
um

s.
ac

.ir
 o

n 
20

25
-0

7-
12

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               6 / 6

http://dx.doi.org/10.18502/tbsrj.v4i2.9661
http://tbsrj.mazums.ac.ir/article-1-3770-en.html
http://www.tcpdf.org

