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ABSTRACT 

 

Objective: This  study  was  designed  to  analyse  the  frequency  of  acute  transfusion  

reactions and  nature of transfusion reactions reported to the blood bank in the 

kilpauk medical college and  hospital and the Department of transfusion medicine, 

Tamilnadu Dr MGR medical university 

Materials and Methods: All acute transfusion reactions (ATRs) reported to the 

blood bank over a period of 12 months (May 2018 to April 2019) were reviewed and 

analyzed. The risk of transfusion reactions associated with each individual 

component was assessed. 

Results: A total of 16592 units of whole blood and component transfusions were 

carried out of which a total of 46 (0.3%) ATRs were encountered. Packed red blood 

cells (PRBCs) (n = 38, P = 0.075) and whole blood (WB) (n = 4, P = 0.535) were 

most commonly implicated. FNHTR was the most frequent transfusion reaction 

encountered (72%), seen most commonly with PRBC (risk of 0.47%), and WB (risk 

of 0.12%,) transfusions. This was followed by allergic reaction reactions (24%), 

which were seen more commonly with PRBCs (risk of 0.13%,). No reactions were 

observed with cryoprecipitate. 

Conclusion: In our study, we observed acute transfusion reactions in 0.3% of 

transfusions with 54.5% definite attribution to the components transfused. The 

majority of the reactions observed were FNHTR and Allergic Transfusion 

Reactions. In the severity level most of the reactions were mild. Since transfusion 

reactions likely to happen even after several precautions, it is imperative to 

strengthen further the hemovigilance system for better outcome. 
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INTRODUCTION 

  Prior to the discovery of blood group antigens, approximately one third 

of human transfusions resulted in adverse outcome, often death1. With the discovery 

of blood group antigens in 1901, by Karl Landsteiner, transfusion therapy changed 

from a hazardous proposition to a relatively safe procedure. Safety from transfusion 

transmitted diseases improved with advancement of technology. The recent testing 

facilities have lowered the incidence of transfusion-transmitted diseases to 

minimum. However, the incidence of adverse effects due to human errors, ABO 

incompatibility, alloimmunization, bacterial contamination, and immunomodulation 

phenomena remain a matter of concern 98. 

 Access to adequate and safe blood transfusion facilities is integral to any 

basic health care delivery infrastructure. They are often lifesaving in critically ill 

patients. On the flipside, blood transfusions are also inherently embedded with risks 

ranging in severity from minor to life threatening. 

 Judicious patient selection with pragmatic pre transfusion assessments of 

risk versus benefit to the potential recipient combined with stringent quality control 

is an effective mode of reducing transfusion related adverse events. In addition, 

continuous monitoring of transfusion related complications can promote patient care 

and safety.  

 The goal of hemovigilance was to observe, identify, and prevent the 

occurrence or recurrence of transfusion related unwanted events so as to increase the 

safety, efficacy, and efficiency of the blood transfusion process, covering the entire 

blood transfusion chain of donors to recipients. 
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 On the  basis  of  this  core  principle,  The  Haemovigilance  Programme of  

India (HvPI) was launched by the Indian Pharmacopoeia Commission in 

collaboration with the National Institute of Biologicals on December 10, 2012 2 . 

The HvPI that comes under the Pharmacovigilance Programme of India 

(PvPI), tracks adverse reactions related to blood transfusions and blood product 

administration in affiliated blood banks across India.. 

This study was carried out with the objective of observing and analyzing 

the acute transfusion reactions (ATRs) encountered in the blood bank of kilpauk 

medical college and hospital and the Department of transfusion medicine, 

Tamilnadu Dr MGR medical university. 

This  study  was  aimed  to  recognize  the  pattern  of  ATR  in  our  centers  

from established standards under HvPI, to enable us take necessary measures to 

minimize the transfusion related adverse effects in the hospital and improve the 

overall transfusion safety in the institute. 
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AIM & OBJECTIVE OF THE STUDY 

 To evaluate the incidence of adverse effects of Blood transfusion in our 

hospital. 
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REVIEW OF LITERATURE 

                  Blood transfusion is a life-saving procedure in the clinical scenario and 

considered as safe when it is done appropriately. Sometimes, however, blood 

transfusion is associated with significant clinical risks. These risks can be broadly 

classified as infectious or non-infectious complication. Approximately 0.5–3% of all 

blood transfusion results in few adverse transfusion-related events without any 

major consequence 100.   Several  strategies  have  been  put  in  place  to  minimize  the  

risks of transfusion and ensure the optimally proper use of blood products. Knowing 

about different types of blood transfusion reactions (TRs) will be useful in early 

identification and management, and hence appropriate measures can be taken to 

prevent the same. 

Haemovigilance: 

 Haemovigilance, the term derived by amalgamation of Greek word 

‘haema’ means blood and a Latin word, ‘vigil’ means watchful. The concept of 

haemovigilance first came into existence in France in 1990, almost with same ideas 

and vision of pharmacovigilance 4 . 

 This approach was developed by the French Blood Agency in 1994 with 

the establishment of monitoring schemes by Blood Transfusion Committees and 

setting up a national haemovigilance system. Haemovigilance is the set of 

surveillance procedures covering the entire blood transfusion chain, from the 

donation and processing of blood and its components, through to their provision and 

transfusion to patients, and including their follow-up 5.   It includes the monitoring, 

reporting, investigation and analysis of adverse events related to the donation, 

processing and transfusion of blood, and taking action to prevent their occurrence or 
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recurrence. The reporting systems play a fundamental role in enhancing patient 

safety by learning from failures and then putting in place system changes to prevent 

them in future.  

 The haemovigilance system should involve all relevant stakeholders and 

should be coordinated between the blood transfusion service, hospital clinical staff 

and transfusion laboratories, hospital transfusion committees, the national regulatory 

agency and national health authorities. The resulting modifications to transfusion 

policies, standards and guidelines, as well as improvements to processes in blood 

services and transfusion practices in hospitals, lead to improved patient safety. 

Haemovigilance Programme of India: 

           A   centralized hemovigilance program was launched in the country on 

December 10, 2012, to assure patient safety and promote public health through a 

well-structured program for monitoring of adverse reactions associated with blood 

and blood product transfusions. The National Institute of Biologicals (NIB), Noida, 

is the National Co-ordinating Centre. The Haemovigilance Programme of India 

(HvPI)  was  started  under  the  broad  ambit  of  Pharmacovigilance  Programme  of  

India.  

The key objectives outlined in the HvPI are 6 

(i) monitor transfusion reactions,  

(ii) create awareness among health-care professionals, 

(iii) generate evidence-based recommendations,  

(iv) advise the Central Drugs Standard Control Organization (CDSCO) 

for safety-related regulatory decisions, 
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(v) communicate findings to all key stakeholders, 

(vi) create national and international linkages.  

(vii) A core group, a national executive committee, and a national 

advisory committee were constituted for operationalization of the 

programme.  

(viii) The Transfusion Reaction Reporting Form (TRRF),  

(ix) Guidance document,  

(x) standardized definitions of transfusion reactions, 

(xi) Haemo Vigil software for online reporting of transfusion reactions 

were approved. Three expert panels were also constituted for 

report analysis and training purposes. 

The Transfusion Reaction Reporting Form 

 The  TRRF  was  a  simple  one-page  form  divided  into  six  sections  as  

follows: 

a. Patient information 

b. Transfusion product(s) details 

c. Nature of adverse reaction(s) 

d. Outcome of adverse reaction(s) 

e. Reporter 

f. Causalty assessment. 

 The definitions of adverse events and reactions were adopted from the 

document published by the International Society of Blood Transfusion Working 
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Party on Haemovigilance as on June 2013 and endorsed by the International 

Haemovigilance Network 7. 

Haemo-Vigil software: 

                Development of indigenous software for collection and collation of 

transfusion reaction data from various reporting centers was a major challenge. It 

required software validation, verification, operationalization, and hands-on training 

to end users. This software was developed indigenously by the information 

technology division at the NIB. Security audit and compliance audit were obtained 

from the National Informatics Centre (NIC), Government of India. The software, 

Haemo-Vigil, was hosted on the NIB website on January 24, 2013. The adverse 

transfusion reaction data collected from the reporting centers are secured in the NIC 

server 

Generating awareness about the programme: 

                Awareness about the haemovigilance programme and its objectives has 

been generated through hemovigilance newsletters, scientific publications, and 

organizations of continuing medical education (CME) programs across the country. 

Twenty-six CMEs have been organized in different centers during this period. The 

CME content was developed by the core training panel and consisted of the 

following PowerPoint presentations: 

 Planning, conceptualization, and implementation of HvPI 

 Definitions, terms, and scope of hemovigilance 

 Hospital hemovigilance and role of hospital transfusion committees 

 Case illustrations and group discussions. 

 Hands-on training for use of Haemo Vigil software 
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Enrolement of centers in hemovigilance programme of india: 

 Head / Incharge of Transfusion Medicine Department / Blood Bank 

provides the necessary details to the National Coordinating Centre (NCC) - 

Haemovigilance Programme of India (HvPI) by sending the duly filled Enrolment 

Form either  to  NCC  at  National  Institute  of  Biologicals,  Ministry  of  Health  &  

Family Welfare, Plot No. A-32, Sector-62, Institutional Area, NOIDA - 201 309 

(U.P.) or via E-mail to NCC at haemovigilance@nib.gov.in. 

             NCC verifies the details provided by the Centre. After verification, NCC 

issues the User Id and Password to the Head / Incharge of Transfusion Medicine 

Department / Blood Bank to access the Haemo - Vigil Software for onward 

transmission of Transfusion Reactions Reports to NCC. 

 Mazzezi CA et al in AABB technical manual 18th edition defines 

transfusion reaction is as ‘any transfusion-related adverse effects that occurs during 

or after the transfusion of whole blood, blood components, or human-derived plasma 

products’. Transfusion reactions are also classified according to the time interval 

between transfusion and the presentation of adverse effects. A transfusion reaction 

with signs or Symptoms presenting during or within 24 hours of transfusion is 

defined as an acute transfusion reaction. A transfusion reaction with signs or 

symptoms presenting after 24 hours of transfusion is defined as a delayed 

transfusion reaction 3. Transfusion reactions can further be classified as immune 

versus nonimmune, and infectious or noninfectious, according to their 

pathophysiology. 
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Table 1 Incidence of acute transfusion reaction in different studies 

Study Country Incidence 

C.michilig et al111 Switzerland 0.20% 

Andreu et al.110 France 0.25% 

P. Robillard et al.55 Canada 0.35% 

Sharma, et al94 India  0.92% 

Gente, et al112 India 0.15% 

Khalid et al. 95 Saudi                                                                         
arabia 

0.082% 

Bhattacharya et al.98 India  0.18% 

Rajni Bassi et al93 India  0.40% 
 

Classification of transfusion reactions: 3 

Acute (< 24 h) transfusion reactions—immunologic: 

Acute Haemolytic 

Febrile, non hemolytic 

Urticarial 

Anaphylactic 

Transfusion related acute lung injury (TRALI) 

Acute (< 24 h) transfusion reactions—nonimmunologic: 

Transfusion associated sepsis 

Hypotension associated with ACE inhibition 

Transfusion associated circulatory overload 

Nonimmune hemolysis 
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Air embolus 

Hypocalcemia (ionized calcium/citrate toxicity) 

Hypothermia 

Delayed (> 24 h) transfusion reactions—immunologic: 

Alloimmunization, RBC antigens 

Alloimmunization, HLA antigens 

Delayed Hemolytic 

Graft-vs-host disease 

Post transfusion purpura 

Delayed (> 24 h) transfusion reactions—nonimmunologic: 

 Iron overload 

Acute or Immediate Transfusion Reactions: 

  Acute  or  immediate  transfusion  reactions  occur  within  24  hours  of  the  

administration  of  a  component  and  often  during  the  transfusion.  Acute  transfusion  

reactions include hemolysis, both immune and nonimmune mediated; transfusion-

related sepsis; TRALI; severe allergic reactions, including anaphylaxis; TACO; 

complications of massive transfusion; air embolism; febrile non hemolytic 

transfusion reactions (FNHTRs); and mild allergic reactions, such as urticaria or 

rash. 

 In SHOT 2018 the most common Acute or immediate transfusion 

reactions were Febrile Allergic Hypotensive Reactions, Hemolytic Transfusion 
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Reactions, Transfusion Associated Cardiac Overload 4 . Sandeep Sahuet al in their 

article states that acute transfusion reactions are responsible for causing most serious 

adverse reactions or events 5. 

Acute Hemolytic Transfusion Reactions: 

 Rapid hemolysis of as little as 10 mL of incompatible blood can produce 

symptoms of AHTR. The most common presenting symptom is fever with or 

without accompanying chills or rigors. A patient with a mild reaction may have 

abdominal, chest, flank, or back pain. If a patient has a severe AHTR, hypotension, 

dyspnea, and flank pain may be present and, in some cases, progress to shock with 

or without accompanying disseminated intravascular coagulation (DIC). Red or dark 

urine maybe the first sign of intravascular hemolysis, particularly in the anesthetized 

or  unconscious  patient,  who may also  present  with  oliguria  or,  in  rare  cases,  DIC.  

The severity of the symptoms of AHTR is related to the amount of incompatible 

blood transfused. Prompt recognition of the reaction and immediate cessation of the 

transfusion can prevent grave consequences. 

 SAZAMA K in his 10 years(1976 - 1985) review article found out that 

approximately 50% of all death s were due Acute Hemolytic Transfusion reactions 6  

and he also stated that management system errors, along with clerical errors, are 

responsible for the continuing and increasing percentage of fatalities due to the most 

common mistake, ABO incompatibility that results in acute hemolysis. He also 

concluded that Hospital wide systems of transfusion practice, not programs targeting 

only the blood bank, are required to reduce the incidence of acute haemolytic 

transfusion reactions. 
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 Similarly, Edinger’s in his 7-year perspective in 1985 he found 58.4 % of 

all deaths to be due to haemolytic transfusion reactions,7 .  Vamvakas  et  al  in  their  

article  estimated   the  risk  of  clinical  or  laboratory  evidence  of  ABO  HTR  to  be  

1:80,000 and the risk of a fatal ABO HTR to be 1 in 1.8 million 8   However, In 

SHOT 2018 the incidence of AHTR is decreased to 1%of total transfusion reactions 

(35/3326) and the fatality rate is 0.09% 4 . Similarly in India, HvPI report from 2013 

to 2016 analysis showed that Immunological hemolysis due to ABO Incompatibility 

is 0.56% and the fatality is nil 2. 

Differential Diagnosis: 

  Many of the signs and symptoms of an immune mediated AHTR also 

occur in other  acute transfusion reactions. Fever with or without chills and 

accompanied by hypotension may also develop in transfusion-related sepsis and 

TRALI.  Hemolysis  may not  be  detected  immediately  and  does  not  occur  in  sepsis  

and TRALI. Respiratory difficulty is not typically a symptom of an AHTR. 

Immediate treatment requirements for acute hemolysis are identical to those for 

sepsis stop the transfusion and maintain hemodynamic stability and can be instituted 

while the diagnosis is being determined. The patient’s underlying disease process 

can make the diagnosis of any AHTR extremely difficult. Patients with glucose-6-

phosphate dehydrogenase (G6PD) deficiency, autoimmune hemolytic anemia, or 

sickle cell disease present particularly complicated situations when symptoms such 

as fever and hypotension occur. In these patients, autoantibodies and multiple 

alloantibodies delay the serologic diagnosis of an AHTR and make identification of 

the responsible antibody a challenge. Acute hemolysis may also result from non 

immune mechanisms, as described in the “Nonimmune-Mediated Hemolysis”. 
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Pathophysiology: 

 The interaction of preformed antibodies with red cell antigens is the 

immunologic basis for AHTRs. The most severe reactions are associated with 

transfusions of red cells that are ABO incompatible with the recipient, resulting in 

acute intravascular destruction of the transfused cells. Transfusion of ABO-

incompatible plasma, as can occur with apheresis platelets, may also cause 

hemolysis  of  the  patient’s  red  cells.  Although  this  form  of  acute  hemolysis  is  not  

usually clinically significant or characterized by typical hemolytic symptoms, it can 

be severe if donors have high titers of ABO antibodies. Although rare, the most 

common circumstance is when group O platelets from donors with high titers of 

anti-A  are  transfused  to  group  A  recipients.[9,10] When preformed immunoglobulin 

M(IgM)  or  IgG  antibodies  recognize  corresponding  red  cell  antigens,  complement  

activation may occur, resulting in intravascular hemolysis, hemoglobinemia, and 

eventually, hemoglobinuria. IgM antibodies are strong activators of complement, 

and IgG antibodies, when present at sufficient concentrations and of the relevant 

subclass, may activate complement as well. Complement activation involves 

C3cleavage with the ensuing production of C3a, an anaphylatoxin, which is released 

into  the  plasma,  and  C3b,  which  coats  the  red  cells.  If  complement  activation  

proceeds to completion, which is characteristic of ABO antibodies, a membrane 

attack complex is assembled on the red cell surface, and intravascular lysis 

occurs.C5a, an anaphylatoxin that is 100 times more potent than C3a, is  produced as 

part of this hemolysis. C3a and C5a promote the release of histamine and serotonin 

from mastcells, leading to vasodilation and smooth muscle contraction, particularly 

of bronchial and intestinal muscles. C3a and C5a are recognized by many other cell 

types as well, including monocytes, macrophages, endothelial cells, platelets, and 

smooth muscle, and are involved in the production and release of cytokines, 
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leukotrienes, free radicals, and nitric oxide. The end result may include wheezing, 

flushing, chest pain or tightness, and gastrointestinal symptoms. These symptoms 

may also be caused by release of bradykinin and norepinephrine caused by antigen-

antibody complex stimulation. 

 Phagocytosis of IgG-coated red cells leads to cytokine release, which 

plays a role in producing the effects of acute hemolysis11  Interleukin-8 (IL-8), 

which activates neutrophils, and tumor necrosis factor alpha (TNF),which activates 

the coagulation cascade, have also been found after in-vitro incubation of 

incompatible group O whole blood and group A or B red cells [12] . Other cytokines 

involved in the pathogenesis of AHTRs include IL-1, IL-6,and monocyte 

chemoattractant protein 1(MCP-1). In a mouse model of HTR, transfusion of 

incompatible red cells resulted in very high plasma levels of MCP-1 and IL-6and 

lower levels of TNF alpha.13 

 If  complement   activation  does  not  proceed  to  completion,  which  

typically happens with non-ABO antibodies, the red cells can undergo extravascular 

hemolysis where cells coated with C3b and/or IgG are rapidly removed from the 

circulation by phagocytes. In extravascular hemolysis, the consequences of 

complement activation, including release of anaphylatoxins and opsonization of red 

cells, may still have adverse effects. Coagulation abnormalities associated with 

AHTRs may be caused by various mechanisms. The “intrinsic” pathway of the 

clotting cascade may be activated by antigen-antibody interaction, resulting in 

activation of Factor XII, also known as “Hageman factor.” Activation of the 

Hageman factor can result in hypotension through its effect on the kinin system. The 

kinin system produces bradykinin, which in turn increases vascular permeability and 

causes vasodilation. Activated complement, TNF, and IL-1 may increase the 

expression of tissue factor. Tissue factor, expressed by leukocytes and endothelial 
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cells, can activate the “extrinsic” pathway and is associated with the development of 

DIC. DIC is an often life threatening consumptive coagulopathy. Its characteristics 

include microvascular thrombi formation with ischemic organ and tissue damage; 

consumption of platelets, fibrinogen, and coagulation factors; and activation of 

fibrinolysis with resultant production of fibrin degradation products. The end result 

of these activations can vary from generalized oozing to uncontrolled bleeding. 

Shock  may  be  a  component  of  DIC.  Hypotension,  caused  by  the  release  of  

vasoactive amines, kinins, and other mediators, produces a compensatory 

vasoconstrictive response that further aggravates organ and tissue damage. Renal 

failure may occur as well. Free hemoglobin impairs renal function, but compromised 

renal cortical supply is thought to be the major contributing factor in renal failure. In 

addition, antigen-antibody complex deposition, vasoconstriction, and thrombi 

formation contribute to the development of renal vascular compromise.  

Treatment: 

 Prompt recognition of an AHTR and immediate cessation of the 

transfusion are crucial .The unit of blood should be returned to the blood bank for a 

transfusion reaction investigation. The infusion of saline should be continued to 

maintain venous access, treat hypotension, and maintain renal blood flow, with a 

goal of a urine flow rate >1 mL/kg/hour. Saline infusion alone may not be adequate 

therapy, and the urine output must be carefully monitored so as not to cause volume 

overload in the patient. Studies have concluded that low-dose dopamine may 

improve renal function initially, but no solid evidence exists that it can prevent renal 

failure.14 However,  these  studies,  which  did  not  include  patients  with  AHTRs,  did  

show a 25% increase in urine output in the acute setting. Thus, low-dose dopamine 

(1-5 g/kg/minute) may still have a role in treating the complications of an AHTR, 

but no recommendations regarding its use may be made based on published 
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evidence at this time. The addition of the diuretic furosemide (40-80 mg 

intravenously in adults, 1-2 mg/kg in children) promotes increased urine output and 

further enhances renal cortical blood flow[15] . If urine output remains diminished 

after a liter of saline has been infused, acute tubular necrosis may have occurred, and 

the patient may be at risk of developing pulmonary edema. At this point, a 

nephrologist should be consulted for further management of the patient. Oliguric 

renal failure may be complicated by hyperkalemia and subsequent cardiac arrest; 

therefore, these patients should be monitored with telemetry. Metabolic acidosis and 

uremia often necessitate the institution of dialysis. DIC is an equally serious 

component of an AHTR. DIC is extremely difficult to treat and may be the first 

indication that hemolysis has occurred in an anuric or anesthetized patient. 

Traditional therapy for DIC includes treating or removing the underlying cause and 

providing supportive care via the administration of platelets, frozen plasma, and 

cryoprecipitated antihemophilic factor (AHF). 

 The administration of heparin to treat DIC associated with HTRs is 

controversial. 

 First, the underlying condition for which the patient required transfusion 

may be a contraindication to heparin administration. Those in favor of heparin point 

out, however, that the most unstable patients (those with the most severe reactions) 

are those who received larger volumes of incompatible blood and are thus the most 

likely to develop DIC[16]. In the worst cases, DIC can become a self-sustaining 

vicious cycle of inflammation and consumptive coagulopathy 17,18. 

 Unconscious or anesthetized patients may receive multiple units of 

incompatible blood before acute hemolysis is recognized. Because the severity of an 

AHTR is related to the amount of incompatible red cells transfused, red cell 
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exchange transfusion may be considered. Some severe reactions to a single unit  of 

strongly incompatible blood may require exchange transfusion as well. Antigen- 

negative blood must be used for the red cell exchange. In the case of acute 

hemolysis caused by a non-ABO antibody, the blood bank must be given adequate 

time  to  identify  the  appropriate  units  for  further  simple  red  cell  transfusion  or  

planned red cell exchange. Likewise, plasma and platelets that will not contribute to 

hemolysis should be chosen Prompt initiation of therapy to aggressively manage 

hypotension, renal blood flow, and DIC provides the greatest chance of a successful 

outcome. Furthermore, consultation with appropriate medical specialists early in the 

course of treatment will ensure that the patient receives hemodialysis, cardiac 

monitoring, and mechanical ventilation when needed. 

Prevention: 

 The  most  common  events  leading  to  the  transfusion  of  a  component  in  

error are the very things that the laboratory evaluates when an AHTR is suspected. 

Clerical and human errors involving patient, sample, and blood unit identification 

are the most common causes of Mistransfusion  and, therefore, AHTRs. The risk of 

a near miss is 1:1,000, wrong blood given is 1:15,000, and ABO-incompatible 

transfusion is1:40,000.[8]Institutional policies and procedures should be in place to 

minimize  the  likelihood  of  such  errors,  and  corrective  and  preventive  action  

programs should target continual reduction of the numbers of such errors. However, 

no one method for reducing the number of errors is fool proof. Products available to 

increase patient safety include technology-based solutions, such as radio frequency 

identification chips, hand  held bar-code scanners, and “smart” refrigerators similar 

to systems used for pharmacologic agents. The prevention of potential hemolysis 

from the administration of minor ABO-incompatible platelets remains a challenge in 

patients  with  HLA  antibodies.  A  number  of  options,  including  anti-A  or  anti-B  
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titration of the product, limitations in total amount of incompatible plasma 

transfused from platelets, and volume reduction, may offer some benefit. The use of 

platelet additive solutions is also promising because these solutions replace plasma, 

which contains ABO antibodies and plasma proteins[19]. 

Nonimmune-Mediated Hemolysis: 

 Janine Harewood; Samip R., in their article describes that Non-immune 

hemolysis  can  be  due  to  thermal,  osmotic,  mechanical  injury  to  red  blood  cells  or  

other blood products. Human or machine error cause these forms of hemolysis[20]. 

Transfusion-associated hemolysis can also be due to several nonimmune-mediated 

causes. Before issue, improper shipping or storage temperatures as well as 

incomplete deglycerolization of frozen red cells can lead to hemolysis. At the time 

of transfusion, using a needle with an inappropriately small bore size or employing a 

rapid pressure infuser can cause mechanical hemolysis, which may result from the 

use of roller pumps as well. Improper use of blood warmers or the use of microwave 

ovens or hot water baths can cause temperature- related hemolysis. Few fluids are 

approved by FDA for transfusion with Red Blood Cells (RBCs). Infusion of RBCs 

simultaneously through the same tubing with hypotonic solutions or some 

pharmacologic agents may cause osmotic hemolysis; for safe administration, RBCs 

and these solutions or agents should be given via alternate venous access locations. 

In rare cases, hemolysis may be caused by bacterial contamination of the RBC unit. 

Not infrequently, patients may also experience hemolysis as part of their underlying 

disease process. Of note is that although a negative DAT result usually indicates no 

evidence of an immune-mediated cause of hemolysis, complete destruction of 

incompatible transfused red cells may be associated with a negative DAT result. 

When both immune and nonimmune causes of hemolysis have been excluded, the 

possibility  of  an  intrinsic  red  cell  membrane  defect  in  the  recipient  or  even  in  the  
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transfused cells should be considered. Cells with these defects, such as G6PD 

deficiency, have increased fragility when challenged with particular stressors and 

may undergo coincidental hemolysis. 

Treatment: 

 Hemolysis of nonimmune etiology may causes symptoms whose severity 

depends on the degree of hemolysis and amount of component transfused. In all 

cases, the transfusion should be discontinued and appropriate care should be 

administered. 

Prevention : 

 As is  true for the mitigation of any type of transfusion reaction, written 

procedures for all aspects of the manufacture and transfusion of blood and 

components should always be followed. Prompt recognition of non immune 

hemolysis and robust root cause analysis may prevent additional occurrences[21]. 

Transfusion-Related Sepsis: 

 In India Akanksha Bisht et al in their, HvPI report from 2013 to 2016 

analysis showed that the overall occurrence of Transfusion-Related Sepsis is 

0.02%.[2] .However Rajni Bassi1 et al in their study found out that the incidence of 

Bacterial sepsis was about 1 % among all acute transfusion reactions. [22] 

 38.5 C or Fever (particularly a temperature of  101°F) and shaking chills 

and hypotension during or shortly after transfusion are the most frequent presenting 

symptoms  of  transfusion-  related  sepsis.  In  severe  cases,  the  patient  may  develop  

shock with accompanying renal failure and DIC. 
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Differential Diagnosis: 

 The  abruptness  of  onset  and  severity  of  the  signs  and  symptoms  

associated with transfusion- related sepsis may be very similar to those of AHTRs. 

Mild cases may be confused with FNHTRs. The key to diagnosing transfusion 

related sepsis is culturing the same organism from both the patient and the remainder 

of the component. The returned component should be visually examined in 

suspected cases of post transfusion sepsis. Particular attention should be paid to any 

color changes, especially brown or purple discoloration in an RBC component and 

bubbles frothiness in a platelet component. A Gram’s stain should be performed on 

the returned component. 

Treatment: 

 If transfusion-related sepsis is suspected, the transfusion should be 

stopped immediately and supportive care of the patient should be initiated. Broad-

spectrum antibiotics may be indicated.  

FNHTRs: 

Presentation: 

 In India Akanksha Bisht et al in their, HvPI report from 2013 to 2016 

analysis  showed  that  the  overall  occurrence  of  FNHTR  was  about  40.84%  2 

however, Rajni Bassi et al in their study found out that the incidence of Febrile Non 

Hemolytic Transfusion Reactions (FNHTR) was 73 % among all acute transfusion 

reactions.22 
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 An FNHTR is usually defined as the occurrence of 1°C rise in 

temperature above 37°C that is associated with transfusion and for which no other 

cause is identifiable. Accompanying symptoms may include shaking, chills, an 

increased respiratory rate, a change in blood pressure, and anxiety. In some 

instances, the patient may be afebrile but have the remaining constellation of 

symptoms. Symptoms usually occur during transfusion but may occur up to 4 hours 

after. most FNHTRs are benign, although they may cause significant discomfort and 

even hemodynamic or respiratory effects.. 

Pathophysiology: 

 Recipient leukocyte antibodies may cause febrile transfusion reactions. 

As few as 0.25 ×109 residual leukocytes in a blood component can produce a 

temperature elevation in the recipient. FNHTRs may also be the result of 

accumulated cytokines in a cellular blood component[23].This mechanism may be 

particularly relevant in reactions that occur after the trans- fusion of platelets. Some 

FNHTRs are attributable to recipient antibodies, particularly HLA antibodies that 

react with antigens on transfused lymphocytes, granulocytes, or platelets. Cytokine 

release in the recipient in response to these antigen-antibody reactions may 

contribute to the severity of the reaction. Whatever the initiating cause, cytokine 

release is the common event leading to symptoms of FNHTR. 

Allergic reactions: 

 Most allergic transfusion reactions (ATRs) are mild, but their spectrum 

can range from a simple allergic reaction (urticaria) to life-threatening anaphylaxis. 

Symptoms generally occur within seconds or minutes of the start of the transfusion. 

In rare cases, the symptoms may take several hours to develop. If symptoms do not 
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appear until more than 4 hours later, they may represent an allergic reaction that is 

unrelated to the blood transfusion. An ATR is diagnosed in the same way as any 

other allergic reaction.  

 The mildest form of ATR is urticaria, or hives. An outbreak of swollen, 

raised, red areas (wheals) on the skin appears suddenly as a result of the body’s 

adverse reaction to an allergen. Hives usually cause itching (pruritus) but may also 

burn or sting. Hives can appear anywhere on the body and vary greatly in size. They 

can last from hours to several days before fading but often respond quickly to 

treatment with antihistamines.  

 Savage WJ et al found out that extensive cases may be accompanied by 

angioedema, where the swelling is caused by fluid accumulation beneath the skin 

instead of on the surface. It is a deep swelling, often around the eyes and lips, and 

generally lasts longer than urticaria. Angioedema rarely, involves the throat, tongue, 

or lungs, causing respiratory distress.  

 Tang AW elaborates more serious are anaphylactic transfusion reactions, 

which include the symptoms of urticaria and angioedema in the majority of cases.[24] 

Severe hypotension, shock, and loss of consciousness may also occur. In addition, 

the respiratory system is often involved, with patients experiencing dyspnea, 

wheezing, and stridor. Gastrointestinal disturbances such as nausea, vomiting, 

diarrhea, and cramping, affect approximately 30% of these patients. Cardiovascular 

manifestations in addition to hypotension may include tachycardia, arrhythmia, or 

cardiac arrest. 
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Pathophysiology: 

ATRs are attributed to hypersensitivity reactions to allergens in the 

component  caused  by  preformed  IgE  antibody  in  the  recipient.  In  most  cases,  the  

causative  plasma  protein  or  antigen  is  not  identified.  Mast  cell  activation  (Type  I  

hypersensitivity), resulting in degranulation, with the release of allergic mediators 

occurs. Secondary mediator including cytokines and lipid mediators are also 

generated and released.  

Savage WJ et al suggests that the mechanisms underlying most ATRs 

have not been fully elucidated [25]. However, a combination of recipient, donor, and 

component factors is likely involved, which is supported by the incidence of these 

reactions compared to the prevalence of IgA, haptoglobin, or C4 deficiency. 

Recipients with an atopic predisposition appear to have a higher rate of ATRs, and 

certain donors’ platelets are associated with an increased risk. Increased 

understanding of the underlying mechanisms of ATRs is crucial to improving 

prevention.[26] 

Selective deficiency of IgA. Atlanta, GA: National Library of Medicine, 

2007.Discuss that ATRs that progress beyond urticaria may occur in IgA-deficient 

patients. These anaphylactic reactions are caused by anti-IgA in the recipient. 

Although IgA deficiency is present in approximately 1:700 people of European 

ancestry, only a small percentage of these people ever make antibodies against IgA. 

Those who do are divided into two groups based on IgA levels and the type of 

antibody formed. People with absolute IgA deficiency (<0.05mg/dl) may form class-

specific antibodies that are often associated with anaphylactic reactions. Those with 

decreased but detectable amounts of IgA, or relative IgA deficiency, can form sub- 
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class-specific antibodies (eg, anti-IgA1 or anti- IgA2) that typically result in less 

severe reactions.[27] 

Shimada E et al., states that Although precautions should be taken when 

transfusing an IgA-deficient patient, it must be kept in mind that the majority of 

ATRs are caused by allergens to substances other than IgA.[28]   Lambin  P  et  al.,  

found out that Other well-known triggers include patient antibodies against 

haptoglobin, penicillin, and the C4 determinant of complement[29]. Patients taking 

ACE inhibitors can experience transfusion reactions that are thought to result from 

dual actions on bradykinin: inhibition of its catabolism by the ACE inhibitor and 2) 

of bradykinin by low levels of prekallikrein activity in plasma protein fraction[30]. 

Domen  RE  et  al  and  Vamvakas  EC  in  their  study  found  out  that  an  

overall frequency of ATR is approximately 1% to 3%  and 12% to 33% of all 

transfusion reactions. ATRs also represent of all transfusion reactions [31] [32]. 

Urticaria is relatively common, whereas anaphylactic reactions occur much less 

often. As with any ATR, anaphylaxis occurs most commonly during the transfusion 

of plasma or platelets; it has an incidence of 1:20,000 to 1:50,000 transfusions [31] 

[33].   

Prevention: 

                Premedication with an antihistamine (25 to 50 mg diphenhydramine) 30 

minutes before transfusion may be helpful in patients with a history of multiple or 

severe urticarial trans- fusion reactions. Routine prophylaxis may also be beneficial 

for patients undergoing multiple transfusions, as in plasma exchange; however, 

kennedy et al suggested that routine antihistamine premedication of all patients 

receiving  a  transfusion  has  not  been  shown  to  decrease  the  risk  of  ATR[34]. If 
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antihistamines are not sufficient, prednisone (20-50 mg orally) or parenteral steroids 

may be of benefit. For patients whose reactions are severe, unrelenting, and 

unresponsive to premedication, washing red cells or platelets may be considered. 

Plasma reduction or replacement in platelet products may also be beneficial. 

Alternatively, the administration of deglycerolized RBCs has met with some success 

when reactions have occurred even after RBCs were washed with 2 L of saline. 

 The  plasma  used  for  transfusions  for  patients  with  diagnosed  IgA  

deficiency who produce anti-IgA should be from IgA-deficient donors (<0.05mg/dl). 

Other cellular components (RBCs and platelets) can be depleted of plasma proteins 

through washing. IgA deficiency without the presence of anti-IgA or without a 

history of an anaphylactoid / anaphylactic reaction does not warrant the use of IgA-

deficient or plasma-depleted components. Intravenous immune globulin (IVIG) 

products from various manufacturers have different IgA amounts. The manufacturer 

should be contacted to obtain detailed information about a product and lot 

number[35]. Autologous donation programs may also be considered for patients with 

IgA deficiency once they have recovered. 

TRALI: 

 The Federal Drug Administration estimates that TRALI is the leading 

cause of transfusion-related deaths in the United States[36] [37]. TRALI has been 

reported after transfusion of both blood and plasma containing blood components. 

Estimates of the incidence of TRALI include: 1 in 5000 units of packed RBC, 1 in 

2000 plasma-containing components, and 1 in 400 units of whole-blood– derived 

platelet concentrates[38] [39]. In India, HvPI report from 2013 to 2016 analysis showed 

that distribution of trail is 0.03% [2] . In deepthi krishnan et al The incidence of 

TRALI  has  been  estimated  to  be  1  in  5,000  for  every  transfusion,  and  current  
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mortality rate ranges from 6% to 9%. However, it is thought to be an underestimate 

of true incidence because of under diagnosing and under reporting.[40] 

Presentation: 

             Clinical signs and symptoms of TRALI typically include fever, chills, 

dyspnea, cyanosis, hypotension, and  new onset bilateral pulmonary edema.[41] An 

increase in blood pressure followed by hypotension. TRALI can be life threatening 

or fatal. Symptoms arise within 6 hours of transfusion, with most cases becoming 

evident within 1 to 2 hours after the end of transfusion. In addition to the signs and 

symptoms traditionally associated with TRALI, there is a growing appreciation that 

the disorder can be associated with a dramatic transient neutropenia or 

leukopenia.[42] 

 All plasma-containing components, including whole blood, RBCs, 

platelets, cryoprecipitated AHF, and fresh frozen plasma (FFP), have been 

implicated in TRALI. Transfusion volumes as small as 15 mL have lead to TRALI. 

 TRALI is a form of acute lung injury (ALI). The American-European 

Consensus Conference defined [43]. ALI as acute hypoxemia with a PaO2/FiO2  ratio 

of  300 mm Hg and bilateral pulmonary edema on frontal chest radiograph. The 

Canadian Consensus Conference [44]relied on this definition of ALI when creating its 

diagnostic criteria for TRALI: 1) ALI with hypoxemia and PaO2/FiO  300 or SpO2  

< 90% on room air, 2) no preexisting ALI before transfusion, 3) onset of symptoms 

within 6 hours of transfusion, and 4) no temporal relationship with an alternative 

risk factor for ALI. The panel also defined “possible TRALI” using the same criteria 

as  for  TRALI,  with  the  exception  that  possible  TRALI  occurs  in  the  setting  of  an  

alternative risk factor for ALI. 
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 Although the lung injury in ALI is usually irreversible, the lung injury in 

TRALI is most often transient. Approximately 80% of patients with TRALI improve 

within 48 to 96 hours. The remaining 20% of patients who do not improve rapidly 

have either a protracted clinical course or a fatal outcome. In one of the largest 

studies of TRALI, 100% of the patients required oxygen support and 72% required 

mechanical ventilation.[45] 

Differential Diagnosis: 

 The three main conditions that need to be distinguished from TRALI are 

1) anaphylactic transfusion reactions, 2) TACO, and 3) transfusion-related sepsis. In 

anaphylactic transfusion reactions, bronchospasm, laryngeal edema, severe 

hypotension, erythema (often confluent), and urticaria are prominent symptoms. 

Fever and pulmonary edema are not associated with anaphylactic reactions. The 

clinical presentation of TACO is very similar to that of TRALI, with respiratory 

distress, tachypnea, and cyanosis as the most prominent features. The key distinction 

between TACO and TRALI is that the pulmonary edema in TACO is cardiogenic, 

whereas it is non cardiogenic in TRALI. High fever with hypotension and vascular 

collapse are prominent features of transfusion-related sepsis. Respiratory distress is 

infrequently associated with these reactions. With rapid onset of respiratory distress, 

in addition to TACO and TRALI, coincident myocardial infarction and pulmonary 

embolus as well as other possible causes of ALI should be considered. 

Pathophysiology: 

 The precise mechanism of lung injury in TRALI has not been 

determined. TRALI has been associated with the infusion of antibodies to leukocyte 

antigens and of biologic response modifiers (BRMs).[45] Infusions of these 
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antibodies  or  BRMs  are  thought  to  initiate  a  sequence  of  events  that  results  in  

cellular activation and damage of the basement membrane. Pulmonary edema occurs 

secondary to leakage of protein-rich fluid into the alveolar space.  

 BRMs accumulate in some cellular components during storage. BRMs 

enhance the polymorphonuclear cell oxidative burst, are soluble in chloroform, and 

consist of a mixture of lyso phosphatidylcholines.[46] 

 Antibodies to HLA Class I antigens, HLA Class II antigens, and human 

neutrophil antigens (HNAs) have been associated with TRALI. These antibodies can 

be formed after exposure to foreign antigens via pregnancy, transfusion, or 

transplantation.  In  the  majority  of  TRALI  cases  with  antibodies,  the  source  of  the  

antibody is the donor, not the recipient. 

 A two event model of the mechanism of TRALI has been hypothesized. 
[46] In the first event, generation of biologically active compounds activates 

pulmonary vascular endothelial cells and primes neutrophils, resulting in 

sequestration of neutrophils in the pulmonary microvasculature.  

 This first event can result from a variety of physiologic stressors, 

including sepsis, surgery, and massive transfusion, and it predisposes the recipient to 

develop TRALI if a second event is experienced. The infusion of BRMs or 

antibodies is the second event. These stimuli, which ordinarily do not activate 

neutrophils, activate the primed neutrophils in the pulmonary microvasculature, 

which results in pulmonary endothelial damage, capillary leakage, and pulmonary 

edema. 
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Prevention: 

Strategies to reduce the risk of TRALI are complicated by a number of 

factors. Although approximately 10% of blood donations contain HLA and/or HNA 

antibodies, TRALI occurs in fewer than 1:1000 transfusions.[45] [46] There is no 

mechanism to identify which patients are at risk for developing TRALI. AABB 

announced that a new standard in the 29th edition of Standards for Blood Banks and 

Transfusion Services would require that plasma products and whole blood collected 

for transfusion be from male donors, never-pregnant female donors, or females who 

have been tested since their last pregnancy and found to be negative for HLA 

antibodies.[47] 

In 2014 the AABB issued Association Bulletin, providing guidance on 

how  to  implement  the  new  TRALI  risk  reduction  requirement.  In  this  bulletin,  

AABB outlined a number of considerations for implementation of TRALI risk 

reduction requirements in plasma components and whole blood intended for 

transfusion.[48] 

Although the measures required by AABB and described in Association 

Bulletin 14-02 are expected to reduce the risk of TRALI, it is important to recognize 

they do not eliminate TRALI because they do not decrease the risk of TRALI from 

RBCs, platelet concentrates, or cryoprecipitate. HLA antibody screening addresses 

only  the  risk  of  TRALI  from HLA antibodies.  A practical  test  to  screen  the  blood  

supply for HNA antibodies is not available. In addition, none of these risk-reduction 

measures addresses the risk of TRALI from BRMs. 
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TACO: 

 It is well known that transfusion can precipitate acute pulmonary edema 

caused by volume overload, but only recently has this problem been recognized as 

an important complication. Patients older than 70 years and infants are at greatest 

risk, although all trans- fusion recipients are susceptible to some degree.[49] Whereas 

large volumes of components and nonblood fluids are most frequently implicated, 

modest volumes can also precipitate TACO. High flow rates are frequently 

cofactors. 

 TACO has no diagnostic signs or symptoms. Within 1 to 2 hours of 

transfusion, patients may develop any or all of the following: gallop; jugular venous 

distension; elevated central venous pressure; dyspnea; orthopnea; new ST-segment 

and T-wave changes on electrocardiogram; elevated serum troponin; and likely 

elevated brain natriuretic peptide (BNP), a cardiac marker. [50] Increased blood 

pressure characterized by a widening of the pulse pressure is characteristic of 

TACO. Radiographs show a widened cardiothoracic ratio. 

Differential Diagnosis: 

 TACO is frequently confused with TRALI because both types of 

reactions produce pulmonary edema. It is possible for TACO and TRALI to occur 

concurrently in the same patient. The timelines and the clinical presentation are 

similar, but hypertension is a constant feature of TACO, whereas it is only an 

infrequent and transient manifestation of TRALI. Further more, rapid improvement 

with diuresis or inotropic agents is consistent with TACO. 

 In congestive heart failure, BNP levels are elevated. Several studies have 

shown that a post transfusion-to-pretransfusion BNP ratio of 1.5 with a post 
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transfusion level at least 100 pg/ml as a cutoff yielded a sensitivity and specificity 

greater than 80% in TACO.51 However, a recent study in the intensive care setting 

found that BNP was only of moderate value for distinguishing TACO from TRALI 
52 With rapid onset of respiratory distress, possible causes of ALI, such as coincident 

myocardial infarction, pulmonary embolus, and others, should be considered in 

addition to TACO and TRALI.  

  Papovasky and taswell found that incidence of TACO is 1:707 recipients 

of RBCs, and 20% of the affected patients received a single unit of RBCs. In studies 

of older orthopedic patients undergoing hip or knee replacement, TACO was found 

in 1% and 8%, respectively.53,54  In one report from the Quebec hemovigilance 

network, the incidence was 1:5000 components, and 1.3% of the cases resulted in 

death.55 In the critical care setting,1:356 units transfused resulted in TACO.[56] From 

2007 to 2011, 15% of the transfusion associated fatalities reported to the FDA (in 32 

patients) were a consequence of TACO.57 

 Although RBCs are most commonly associated with TACO, a recent 

prospective surveillance study found that FFP was a frequent cause of this 

complication.[58] In this study, 4.8% of patients developed TACO with a prevalence 

rate of 1.5%. Of the 24 reactions, 14 (58%) occurred in the intensive care unit.     

Prevention: 

 In the absence of ongoing and rapid blood loss, components should be 

administered slowly, particularly in patients at risk of TACO (ie, pediatric patients, 

patients with severe anemia, and patients with congestive heart failure). Rates of 2 to 

4 mL/minute and 1 mL/ kg of body weight per hour are the most frequently cited, 
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despite a paucity of data on appropriate infusion rates. Total fluid input and output 

must be monitored. 

Table 2 Comparison of TRALI and TACO 

 TRALI TACO 

Patient characteristics More frequently reported in 
haematology and surgical 
patients 

May occur at any age, 
but characteristically 
age>70 

Type of component Usually plasma or platelets Any 

Speed of onset Duringorwithin6hoursoftransf
usion, usuallywithin2hours. 

Definedasoccurringwithi
n6hoursoftransfusion 

oxygen saturation Reduced Reduced 

Blood pressure Often reduced Often raised 

JVP Normal Raised 

Temperature Often raised Usually unchanged 

CXR findings Often suggestive of pulmonary 
oedema with normal heart size 
: may be a "whiteout" 

Cardiomegaly, signs of 
pulmonary oedema 

Echo findings Normal Abnormal 

Pulmonary wedge 
pressure 

Low Raised 

Full blood count Maybefallinneutrophilsandmo
nocytesfollowedbyneutrophille
ucocytosis 

No specific changes 

Response to fluid load Improves Worsens 

Response to diuretics Worsens Improves 
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Management of acute transfusion reactions: 

 Prompt recognition of an AHTR and immediate cessation of the 

transfusion are crucial. The unit of blood should be returned to the blood bank for a 

transfusion reaction investigation. The infusion of saline should be continued to 

maintain venous access, treat hypotension, and maintain renal blood flow, with a 

goal of a urine flow rate >1 mL/kg/hour. Saline infusion alone may not be adequate 

therapy, and the urine output must be carefully monitored so as not to cause volume 

overload in the patient.  

 Studies have concluded that low-dose dopamine may improve renal 

function initially, but no solid evidence exists that it can prevent renal 

failure.[59]However,  these  studies,  which  did  not  include  patients  with  AHTRs,  did  

show a 25% increase in urine output in the acute setting. Thus, low-dose dopamine 

(1-5 g/kg/minute) may still have a role in treating the complications of an AHTR, 

but no recommendations regarding its use may be made based on published 

evidence at this time. The addition of the diuretic furosemide (40-80 mg 

intravenously in adults, 1-2 mg/kg in children) promotes increased urine output and 

further enhances renal cortical blood flow.[60]  If  urine  output  remains  diminished  

after a liter of saline has been infused, acute tubular necrosis may have occurred, and 

the patient may be at risk of developing pulmonary edema. At this point, a 

nephrologist should be consulted for further management of the patient. Oliguric 

renal failure may be complicated by hyperkalemia and subsequent cardiac arrest; 

therefore, these patients should be monitored with telemetry. Metabolic acidosis and 

uremia often necessitate the institution of dialysis. 

  DIC  is  an  equally  serious  component  of  an  AHTR.  DIC  is  extremely  

difficult to treat and may be the first indication that hemolysis has occurred in an 
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anuric or anesthetized patient. Traditional therapy for DIC includes treating or 

removing the underlying cause and providing supportive care via the administration 

of platelets, frozen plasma, and cryoprecipitated antihemophilic factor (AHF). The 

administration of heparin to treat DIC associated with HTRs is controversial. First, 

the underlying condition for which the patient required transfusion may be a 

contraindication to heparin administration. For example, in patients with recent 

surgery or active bleeding, heparin can exacerbate bleeding. Second, there is some 

thought that because the precipitating event is limited to hemolysis of the volume of 

blood transfused, the risks of administering heparin do not justify its use. Those in 

favor of heparin point out, however, that the most unstable patients (those with the 

most severe reactions) are those who received larger volumes of incompatible blood 

and are thus the most likely to develop DIC.[61] In the worst cases, DIC can become a 

self-sustaining vicious cycle of inflammation and consumptive coagulopathy. Recent 

studies of optimal treatment for DIC have evaluated the targeting of various 

components of the inflammatory and coagulation cascades. Activated protein C has 

shown some benefit in patients with sepsis and DIC; however, no new therapeutic 

agents have been added to the arsenal to treat DIC associated with AHTRs in recent 

years.[62,63]Unconscious  or  anesthetized  patients  may  receive  multiple  units  of  

incompatible blood before acute hemolysis is recognized. Because the severity of an 

AHTR is related to the amount of incompatible red cells transfused, red cell 

exchange transfusion may be considered. Some severe reactions to a single unit  of 

strongly incompatible blood may require exchange transfusion as well. Antigen 

negative blood must be used for the red cell exchange. In the case of acute 

hemolysis caused by a non-ABO antibody, the blood bank must be given adequate 

time  to  identify  the  appropriate  units  for  further  simple  red  cell  transfusion  or  

planned red cell exchange. Likewise, plasma and platelets that will not 
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contribute to hemolysis should be chosen. Prompt initiation of therapy to 

aggressively manage hypotension, renal blood flow, and DIC provides the greatest 

chance of a successful outcome. Furthermore, consultation with appropriate medical 

specialists early in the course of treatment will ensure that the patient receives 

hemodialysis, cardiac monitoring, and mechanical ventilation when needed. 

Transfusion-related sepsis: 

 Transfusion should be stopped immediately and supportive care of the 

patient should be initiated. Broad-spectrum antibiotics may be indicated. 

FNHTR: 

 Transfusion should be discontinued and a transfusion reaction work-up 

initiated. Antipyretics (ie, acetaminophen) should be administered, and the patient 

may be safely transfused once the symptoms subside. For more severe reactions that 

include rigors, meperidine may be necessary where it is not contraindicated. In 

general, the remainder of the implicated component and donor-related co-

components should not be transfused. Many times, an FNHTR does not develop 

until after the transfusion has been completed. If a portion of the component 

remains, the laboratory workup to exclude hemolysis must be completed before the 

transfusion is resumed. This may be difficult to accomplish within an acceptable 

amount of time. Among the few valid situations in which transfusion of the 

remainder  of  the  component  should  be  considered  is  when  the  component  is  a  

medically indicated rare unit and a significant volume remains un transfused. In that 

circumstance, the blood bank’s medical director should be consulted before 

proceeding with caution because bacterial contamination of the component might 

have been the underlying cause of the reaction.[64,65] 
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Allergic transfusion reactions: 

 Urticaria is the only transfusion reaction in which the administration of 

the component may be routinely resumed after prompt treatment. When a patient 

develops symptoms, the transfusion should be paused so that an antihistamine, 

typically 25 to 50 mg diphenhydramine, may be administered. Once the symptoms 

have dissipated, the transfusion may be resumed and a laboratory work-up need not 

be initiated.[32]. If the symptoms do not subside—or, in the case of severe urticaria or 

urticaria accompanied by hypotension if dyspnea, significant edema, or 

gastrointestinal symptoms do not subside—the transfusion must be stopped and the 

reaction promptly treated.  

 Severe urticarial reactions may require treatment with 

methylprednisolone (125 mg intravenously) or prednisone (50 mg orally). Once a 

severe reaction or developing anaphylaxis is identified, action should be promptly 

initiated to maintain oxygenation and stabilize hypotension. Epinephrine (1:1000) 

may be administered. Supplemental oxygen should be administered, and the airway 

should be maintained. Hypotensive patients should be placed in the Trendelenburg 

position and supported with crystalloids. If bronchospasm is present, respiratory 

symptoms may not respond to the epinephrine, and addition of a beta-2 agonist or 

aminophylline may be required. Patients who do not respond, possibly because of 

the  use  of  a  beta-adrenergic  blocker  or  an  ACE  inhibitor,  may  respond  to  the  

addition of glucagon as a 1-mg bolus intravenously or by continuous infusion. [24,66] 

TRALI: 

 Treatment consists of respiratory and circulatory support.  Oxygen 

supplementation with or without mechanical ventilation is required in almost all 
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cases. Pressor agents may be needed to support blood pressure. Diuretics are not 

indicated  because  TRALI  is  not  related  to  volume  overload.  Administration  of  

corticosteroids has not been shown to improve the clinical outcome in TRALI or 

acute respiratory distress syndrome.[67] 

TACO: 

 Transfusion should be stopped. The symptoms should be treated by 

placing the patient in a seated position, providing supplementary oxygen, and 

reducing the intravascular volume with diuretics. If symptoms persist in confirmed 

TACO, administration of additional diuretics or therapeutic phlebotomy in 250 Ml 

increments is appropriate. 

Massive transfusion: 

 The potential complications of massive transfusion, usually defined as 

the receipt of more than 10 RBC units within 24 hours, include metabolic and 

hemostatic abnormalities, immune hemolysis, and air embolism. Metabolic 

abnormalities can depress ventricular function. Hypothermia from refrigerated 

blood, citrate toxicity, and lactic acidosis from under perfusion and tissue ischemia, 

which are often complicated by hyperkalemia, can contribute to this effect. Although 

metabolic alkalosis caused by citrate metabolism may occur, it is not likely to be 

clinically significant. Patients. who lose blood rapidly may have preexisting or 

coexisting hemostatic abnormalities or develop them during resuscitation. 

Hemostatic abnormalities may include dilutional coagulopathy, DIC, and liver and 

platelet dysfunction. 
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Citrate toxicity: 

Pathophysiology and manifestations: 

 Plasma, whole blood, and platelets contain citrate as an anticoagulant. 

When large volumes of these components are transfused rapidly, particularly in the 

presence of liver disease, plasma citrate levels may rise, binding calcium and ionized 

calcium and resulting in hypocalcemia. In patients with a normally functioning liver, 

citrate is rapidly metabolized; thus, these symptoms are transient.[68] Hypocalcemia 

is more likely to cause manifestations in patients who are hypothermic or in shock. 

 A decrease in ionized calcium levels increases neuronal excitability, 

which in the conscious patient leads to symptoms of perioral and peripheral tingling, 

shivering, and lightheadedness, followed by a diffuse sense of vibration, muscle 

cramps, fasciculations, spasm, and nausea. In the central nervous system, 

hypocalcemia is thought to increase the respiratory center’s sensitivity to carbon 

dioxide, causing hyperventilation. Because myocardial contraction is dependent on 

the intracellular movement of ionized calcium, hypocalcemia depresses cardiac 

function.[69] Lima SK concluded that Clinically significant hypocalcaemia does not 

usually occur unless the rate of transfusion exceeds one unit every five minutes or 

so. [101] 

Treatment and prevention: 

 Unless the patient has a predisposing condition that hinders citrate 

metabolism, hypocalcemia caused by citrate overload during massive transfusion 

can usually be treated by slowing the infusion. Calcium replacement should be 

considered when the calcium concentration falls to below 50% of its normal value or 

the symptoms of hypocalcemia are evident.[70] . 
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Hyperkalemia and hypokalemia: 

 When RBCs are stored at 1 to 6 C, the intracellular potassium gradually 

leaks into the supernatant plasma or additive solution. Although the concentration in 

the supernatant may be high because of the small volume, the total extracellular 

potassium load is less than 0.5 mEq for fresh RBC units and only 5 to 7 mEq for 

units at expiration. These potassium concentrations rarely cause problems in the 

recipient because rapid dilution, redistribution into cells, and excretion blunt the 

effect. However, hyperkalemia can be a problem in patients with renal failure, 

premature infants, and newborns receiving large transfusions, such as in cardiac 

surgery or exchange transfusion; otherwise, hyperkalemia is typically a transient 

effect during very rapid transfusions. Smith and colleagues reported 16 patients 

including 11 adults and five pediatric patients who had cardiac arrests with 

hyperkalemia during PRBC transfusion with a survival rate of 12.5%.[71A] 

 Hypokalemia occurs more frequently than hyperkalemia after transfusion 

because potassium-depleted donor red cells reaccumulate this ion intracellularly, and 

citrate metabolism causes further movement of potassium into the cells in response 

to the consumption of protons. Catecholamine release and aldosterone-induced 

urinary loss can also trigger hypokalemia in the setting of massive transfusion.[71B] 

Treatment and prevention: 

 No treatment or preventive strategy for hypokalemia and hyperkalemia is 

usually necessary, provided that the patient is adequately resuscitated from the 

underlying condition that required massive transfusion.[72] For infants receiving 

small volume transfusions infused slowly, units may be used safely until the 

expiration date.[73]Although washing of RBC units results in very low levels of 
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potassium, there is no evidence that this is indicated for routine RBC transfusions, 

even in patients with impaired renal function.[74] 

Hemostatic abnormalities in massive transfusion: 

Pathophysiology:  

 Coagulopathy can occur in massive transfusion, particularly when the 

lost blood is initially replaced with RBCs and asanguineous fluids. Coagulopathy in 

massive transfusion is frequently ascribed to the dilution of platelets and clotting 

factors as patients lose hemostatically active blood, and enzymatic activity is 

reduced as the core body temperature lowers if a blood warmer is not used.  In 

Malone  DL et  al  studies  concluded  that  Mortality  rates  associated  with  hemostatic  

abnormalities range from 20% to 50% in massively transfused patients.[75] In 

Engstrom Met al studies the high rate of mortality results from hypothermia, 

metabolic acidosis, and coagulopathy.[76] 

 In  Miller  RD  et  al  Studies  of  military  and  civilian  trauma  patients  

demonstrated a progressive increase in the incidence of microvascular bleeding 

(MVB) characteristic of a coagulopathy with increasing transfusion volumes that 

typically occurs after replacement of two to three blood volumes (20 to 30 

units).[77,78] Although platelet counts, coagulation parameters, and levels of selected 

clotting parameters correlate with the volume transfused, contrary to expectations 

from a simple dilutional model, the relationship is marked by tremendous variability. 

Moreover, there is frequently discordance between the laboratory assessment and the 

clinical evidence of bleeding. It has been suggested that the platelet deficits play a 

more important role in causing the bleeding than the coagulation deficiencies. 
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 MVB typically occurs when the platelet count falls below 50,000 to 

60,000/µL. However, no simple relationship can be determined between a patient’s 

coagulation test results and the onset of bleeding. The etiology of bleeding  may play 

a role as well.[79] 

 Robinson AJ, et al studies observed that Significant platelet dysfunction 

has been demonstrated in massively transfused patients.[80,81] Simon TL, et al 

concluded that Low fibrinogen and platelet counts are better predictors of hemostatic 

failure than elevations of prothrombin time (PT) and partial thromboplastin time 

(PTT), suggesting that consumptive coagulopathy is an important factor in MVB in 

addition to dilution.[78] Similarly, Harke and Rahman[82] showed that the degree of 

platelet and clotting abnormalities correlates with the length of time that the patient 

is hypotensive, suggesting that shock is the most important cause of DIC. In 

aggregate, Collins [83] concluded that “coagulopathy in heavily transfused patients 

was due to hypoperfusion, not transfusion.” More recently, more powerful 

hemostatic assays have been introduced that may be more predictive of blood 

component requirements.[84] 

 These data may not be generalizable to patients undergoing massive 

transfusion in the controlled setting of the operating room, where hypotension 

caused by volume loss is prevented. In this context, coagulation factor levels may 

have priority over platelet problems. Murray and colleagues[79] documented that 

excessive bleeding in elective surgery patients transfused with more than one blood 

volume  (RBCs  and  crystalloid)  corresponded  to  a  prolongation  in  PT  and  PPT  

compared to patients with normal hemostasis. 
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Treatment and prevention: 

 The dilutional model of coagulopathy in massive transfusion suggests 

that prophylactic replacement of hemostatic components based on the volume of 

RBCs or whole blood transfused prevents the development of a bleeding diathesis. 

No specific regimen has yet been shown to be superior to any other in prospective 

studies, and this is a controversial topic.[85] According to AABB guidelines, there are 

insufficient data to recommend for or against a 1:1 RBC to plasma transfusion ratio 

in massive transfusion.[86] 

 Previously, the predominant thinking was that the replacement of 

platelets and coagulation factors in the massively transfused surgical and trauma 

patient should be based on the identification of a specific abnormality using platelet 

counts, international normalized ratio, activated PTT, and fibrinogen levels. 

Frequent monitoring of these laboratory values serves to avoid overuse of platelets 

and plasma products (FFP and Cryoprecipitated AHF) by anticipating the specific 

components needed while avoiding dilutional coagulopathy. It is imperative that the 

laboratory provide results of these tests rapidly. Intraoperative and post-operative 

laboratory testing, such as thromboelastography, may be useful. 

Use of adjunct therapies in massive transfusions: 

 Recombinant Factor VIIa (rFVIIa), a 50-kDa analog of Factor VIIa, is 

licensed in the United States for the treatment with inhibitors of bleeding in patients 

with hemophilia A or B. However, the off-label use of rFVIIa is growing in several 

areas, including to treat hemorrhagic bleeding in trauma and surgery.[87,88]  The 

recombinant product works by targeting the site of tissue damage, where it binds to 

tissue factor. This complex activates Factor X to Factor Xa and, ultimately, Factor 
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IXa. In patients with hemophilia, r FVIIa bypasses the need for Factor VIII or Factor 

IX through the activation of the small amounts of Factor X on activated platelet 

surfaces at the site of injury. Studies of the efficacy of rFVIIa have produced mixed 

results.[89]  

 In the absence of definitive data, transfusion services should establish 

guidelines on the reasonable use of rFVIIa. In contrast, antifibrinlytics may have a 

role in controlling massive bleeding from trauma. The 2010 CRASH-2 study 

concluded that tranexamic acid should be given as early as possible in the trauma 

patient.[90] 

Air embolism: 

 Air embolism can occur if blood in an open system is infused under 

pressure or if air enters a central catheter while containers or blood administration 

sets are being changed. Air embolism has been reported in association with 

intraoperative and perioperative blood recovery systems that allow air into the blood 

infusion bag. The minimum volume of air embolism that is potentially fatal for an 

adult is approximately 100 mL. [91] Symptoms include cough, dyspnea, chest pain, 

and shock.  

 If air embolism is suspected, the patient should be placed on the left side 

with the head down to displace the air bubble from the pulmonic valve. Aspiration 

of the air is sometimes attempted. However, proper use and inspection of infusion 

pumps, equipment for blood recovery or apheresis, and tubing couplers are still 

essential to prevent this complication. 
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Hypothermia: 

 Blood warmers may be used to prevent hypothermia. Proper procedures 

for the use of blood warmers should be followed because overheating may damage 

or destroy red cells, causing hemolysis and serious transfusion reactions, including 

fatalities. Blood warmers must have a temperature monitor and warning system to 

decrease the risk of over heating. 
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MATERIALS AND METHODS 

Study population:  

 Patients who had been develop acute transfusion reactions with blood 

and blood components during the study period. 

Study design: 

 Cross sectional study. 

Study area:  

 Department of transfusion medicine, Kilpauk Medical College and 

Hospital 

 Department of transfusion medicine, The Tamilnadu DR.M.G.R.Medical 

University, Guindy. 

Study period: 

 Study was done between MAY 2018 – April 2019 (One Year Period) 

Sample size: 

   All  patients admitted to the wards of various specialty departments who 

were transfused with blood components issued by Kilpauk Medical College Hospital 

and The Tamil Nadu Dr MGR Medical University blood bank and reported to have 

transfusion reaction during or after transfusion of blood components. (Purposive 

Sampling) 
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Statistical analysis: 

 Data analysis was done using SPSS software 

 Demographic details were given in descriptive statistics 

 Quantitative data was given in summary statistics 

 P< 0.05 was considered significant 

Inclusion criteria: 

 All  patients admitted to the wards of various specialty departments who 

were transfused with blood components issued By Kilpauk Medical College 

Hospital and The Tamil Nadu Dr MGR Medical University blood bank and reported 

to have transfusion reaction during or after transfusion of blood components were 

included in this study. 

 The acute transfusion reactions were categorised based on the following 

Criteria: 

Classification of Acute Transfusion Reactions (<24 hrs) [3] 

Immunological Reactions: 

 Acute Haemolytic Transfusion Reaction (AHTR) 

 Febrile, nonhemolytic transfusion reaction (FNHTR) 

 Urticarial transfusion reaction 

 Anaphylactic transfusion reaction 

 Transfusion Related Acute Lung Injury (TRALI) 
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Non immunological Reactions: 

 Transfusion associated sepsis 

 Hypotension associated with ACE inhibitiors 

 Transfusion associated circulatory overload 

 Nonimmune hemolysis 

 Air embolism 

 Hypocalcaemia (ionized calcium/citrate toxicity) 

 Hypothermia 

Exclusion criteria: 

 Adverse effects occurring 24 hours after blood transfusion. 

Delayed ([24 h) transfusion reactions—immunologic 

 Alloimmunization, RBC antigens 

 Alloimmunization, HLA antigens 

 Delayed Hemolytic 

 Graft-vs-host disease 

 Posttransfusion purpura 

Delayed (24h) transfusion reactions—nonimmunologic 

 Iron overload 

 Those who are not willing to participate in this study. 
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 The study was conducted in Government kilpauk medical college and 

hospital .ATRs reported to the Department of Transfusion Medicine between may 

2018 to april 2019 were worked up in the study by using standard operating 

procedures. In our centre, coombs cross-matched ABO & Rh compatible PRBCs and 

Whole blood, ABO Group compatible FFP and Platelets were issued. During issue 

of blood/blood component, a Transfusion Reaction Reporting Form (TRRF) was 

attached.  

 The clinicians were trained about the transfusion protocol i.e.the Whole 

Blood  (WB)  and  Packed  Red  Blood  Cells(PRBC)  transfusion  should  be  started  

within half an hour and completed within 4 h after issue while Platelet concentrate 

(PC) and Fresh Frozen Plasma (FFP) should be transfused immediately after issue 

and completed with in15–20 min. There was no premedication protocol before the 

start of transfusion. Clinicians from department of Medicine, Surgery, Gynaecology 

and Obstetrics, Paediatrics and Orthopaedics, burns,surgical gastroenterology were 

trained to have a uniform reporting of data to the Department of Transfusion 

Medicine. 

 The duly filled TRRF along with used blood bag and attached blood 

transfusion (BT) set, 2 blood samples (EDTA and plain vial) taken from the opposite 

limb and 1st post transfusion urine specimen after reaction were received.  

Identification of a Transfusion Reaction: 

 The signs and symptoms that may be indicators of a transfusion reaction 

include the following: 
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 Fever, generally defined as a 1°C rise in temperature above 37°C 

.temperature recorded just before of starting the transfusion and after 

finishing of the transfusion 

 Chills with or without rigors. 

 Respiratory distress, including wheezing, coughing, and dyspnea. 

 Hyper- or hypotension. Blood pressure of the patient is checked 

before and after the transfusion. 

 Abdominal, chest, flank, or back pain. 

 Pain at the infusion site. 

 Skin manifestations, including urticaria, rash, flushing, pruritus, and 

localized edema. 

 Jaundice or hemoglobinuria. 

 Nausea/vomiting. 

 Abnormal bleeding. 

 Oliguria/anuria. 
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 Any transfusion-related adverse effects are worked up as outlined in the 

department's standard operating procedures prepared in accordance with the 

guidelines laid down by the Directorate General of Health Services (DGHS) 

Technical Manual, Ministry of Health, Government of India. 
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The suspected acute transfusion reactions will be investigated further by 

following procedures: 

1. Patient’s name, Inpatient number (I.P. No) both on the vial and 

requisition form were rechecked to rule out the possibility of wrong 

blood in tube  or bedside transposition. 

2. Relevant clinical history of the patient regarding the indication of 

blood /blood component transfusion and similar episodes of adverse 

reactions in the past during transfusion, previous history of pregnancy 

and transfusions were also recorded.  

3. Clinical signs and symptoms due to transfusion reactions were also 

recorded i.e. fever, chills, rigors, hypotension, pain abdomen, urine 

color, urticaria, rashes, respiratory discomfort, jaundice. 

4. Implicated blood component is checked for discoloration, clots, foul 

smell and any leakage. 

5. Post -transfusion blood sample of the patients is obtained in EDTA 

vial for laboratory investigations in transfusion medicine laboratory.  

6. After centrifugation, plasma is checked for evidence of hemolysis by 

presence of pink or red tinge. 

7. Serological tests performed on pretransfusion and posttransfusion 

sample to rule out hemolytic transfusion reactions. 

a.  ABO and RhD typing both cell and serum grouping on patients 

samples.  

b.  ABO and RhD typing both cell and serum grouping implicated 

blood component.  
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c. Repeat compatibility testing by Coombs method.  

d. Direct Antiglobulin test  

e. Antibody screening  

8. Bacterial culture of the blood bag and patient blood. Blood sepsis is 

confirmed if the blood culture of the patient and transfused 

component is same. 

9. Other tests :  

a. Urine for hemoglobinuria.  

b. Serum bilirubin  

c. Blood urea and Serum creatinine. 

10. X-ray chest, ECG. 

 Circumstantial evidences for thermal, oncotic, and osmotic injury was 

looked for by reviewing the mode of storage and storage conditions of the issued 

unit after it was released from the Department of Transfusion Medicine. The history 

of any medication given to the patient along with blood transfusion especially 

through the same blood transfusion set was taken. 

 In nonhemolytic transfusion reactions, investigations were done 

according to their clinical presentations. 

 Transfusion-related acute lung injury (TRALI) and TACO : Chest X-

ray,ECG. 

 Estimation of serum calcium in suspected hypocalcaemia. 
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Table:3  The imputability level of acute transfusion reactions will be assessed 

based following criteria92 

Imputability Definition 

Definite/Certain The AE is clearly related to the transfusion Requires 

laboratory evidence of transfusion-mediated etiology 

Probable/Likely The AE is likely related to the transfusion Timing 

consistent with transfusion as cause of  symptoms; no 

other plausible explanation 

Possible The AE may be related to   the  transfusion  Possible  

alternative explanation for symptoms 

Doubtful/Unlikely/Improbable The AE is doubtfully related  to the transfusion  

Likely  alternative       explanation  for  symptoms;  

timing inconsistent with transfusion as etiology 

Ruled Out/Excluded The AE is clearly NOT related to the transfusion 

Clear alternative etiology for symptoms; diagnostic 

testing rules out transfusion as cause of symptoms 

Not Determined /Assessable 

/Evaluable 

The relationship between the adverse reaction and 

the transfusion is unknown or not stated 
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Table:4 Acute hemolytic transfusion reaction (AHTR)92 

Case Definition Imputability 

Definitive: 

Occurs during, or within 24 hours of cessation of 
transfusion  with  new  onset  of  ANY of the 
following signs/symptoms: 

 Back/flank pain 

 Chills/rigors 

 Disseminated intravascular coagulation 
(DIC) 

 Epistaxis 

 Fever 

 Hematuria (gross visual hemolysis) 

 Hypotension 

 Oliguria/anuria 

 Pain and/or oozing at IV site 

 Renal failure 

AND 

2 or more of the following: 

 Decreased fibrinogen 

 Decreased haptoglobin 

 Elevated bilirubin 

 Elevated LDH 

 Hemoglobinemia 

 Hemoglobinuria 

 Plasma discoloration c/w hemolysis 

 Spherocytes on blood film 

AND EITHER 

(IMMUNE-MEDIATED) 

Positive  direct  antiglobulin  test  (DAT)  for  anti-
IgG or anti-C3 

Definite: 

ABO or other allotypic RBC 
antigen incompatibility is known 
OROnly transfusion-related (i.e., 
immune or non- immune) cause of 
acute hemolysis is present. 

 

Probable:  

      There are other potential 
causes present that could explain 
acute hemolysis, but transfusion is 
the most likely cause. 

 

Possible:  

Other causes of acute hemolysis 
are more likely, but transfusion 
cannot be ruled out. 

 

Doubtful:  

Evidence is clearly in favor of a 
cause other than the transfusion, 
but transfusion cannot be 
excluded. 

 

Ruled Out:  

There is conclusive evidence 
beyond reasonable doubt of a 
cause other than the transfusion. 

 

 

Not Determined: The relationship 
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Case Definition Imputability 

AND 

Positive elution test with alloantibody present on 
the transfused red blood cells 

OR 

(NON-IMMUNE MEDIATED) 

Serologic testing is negative, and physical cause 
(e.g., thermal, osmotic, mechanical, chemical) is 
confirmed. 

 

Probable: 

Meets signs and symptoms criteria for acute 
hemolysis 

AND EITHER 

(IMMUNE MEDIATED) 

Physical cause is excluded but serologic 
evidence is not sufficient to meet definitive 
criteria 

OR 

(NON-IMMUNE MEDIATED) 

Physical cause is suspected and serologic testing 
is negative.  

Possible: 

AHTR is suspected within 24 hours of cessation 
of transfusion, but symptoms, test results, and/or 
information are not sufficient to meet the criteria 
defined above. Other, 

more specific adverse definitions do not apply. 

between the adverse reaction and 
the 

transfusion is unknown or not 
stated. 
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Table:5 Febrile non-hemolytic transfusion reaction (FNHTR): 92 

Note:   Reactions  may be  classified  as  FNHTRs in  the  absence  of  fever  if  chills  or  

rigors occur: 

Case Definition Imputability 

Definitive: 

Occurs during or within 4 hours of 
cessation of transfusion 

AND EITHER 

Fever (greater than or equal to 
38°C/100.4°F oral and a change of at 
least 1°C/1.8°F) from pre- transfusion 
value 

OR 

Chills/rigors are present. 

 

Probable: 

N/A 

 

Possible:  

FNHTR is suspected, but reported 
symptoms and/or available information 
are  not  sufficient  to  meet  the  criteria  
defined above.Other, more specific 
adverse reaction definitions do not apply 

 

Definite: 

Patient has no other conditions that could 
explain signs/symptoms. 

 

Probable:  

There are other potential causes present 
that could explain signs /symptoms, but 
transfusion is the most likely cause. 

 

Possible: 

Other present causes are most likely, but 
transfusion cannot be ruled out 

 

Doubtful:        

Evidence is clearly in favor of a cause 
other than the transfusion, but transfusion 
cannot be excluded. 

 

Ruled Out: 

There is conclusive evidence beyond 
reasonable doubt of a cause other than the 
transfusion. 

Not Determined: 

The relationship between the adverse 
reaction and the transfusion is unknown 
or not stated. 
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Table:6 Allergic reaction: 92 

Case Definition Imputability 

Definitive: 

2 or more of the following occurring 
during or within 4 hours of cessation of 
transfusion: 

 Conjunctival edema 

 Edema of lips, tongue and uvula 

 Erythema and edema of the 
periorbital area 

 Generalized flushing 

 Hypotension 

 Localized angioedema 

 Maculopapular rash 

 Pruritus (itching) 

 Respiratory distress; bronchospasm 

 Urticaria (hives) 

 

Probable: 

ANY 1 of the following occurring 
during or within 4 hours of cessation of 
transfusion: 

 Conjunctival edema 

 Edema of lips, tongue and uvula 

 Erythema and edema of the 
periorbital area 

 Localized angioedema 

 Maculopapular rash 

 Pruritus (itching) 

 Urticaria (hives) 

Possible: 

N/A 

Definite: 

Occurs during or within 2 hours of 
cessation of transfusion 

AND No other evidence of environmental, 
drug or dietary risks. 

Probable: 

Occurs during or within 2 hours of 
cessation of transfusion 

ANDThere are other potential causes 
present that could explain symptoms, but 
transfusion is the most likely cause. 

Possible: 

Occurs 2 - 4  hours  after  cessation  of  
transfusion 

OR Other present causes are most likely, 
but transfusion cannot be ruled out.  

 

Doubtful: 

Evidence is clearly in favor of a cause other 
than the transfusion, but transfusion cannot 
be excluded. 

Ruled Out: 

There is conclusive evidence beyond 
reasonable  doubt  of  a  cause  other  than  the  
transfusion. 

Not Determined: 

The relationship between the adverse 
reaction and the transfusion is unknown or 
not stated. 
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Table: 7 Transfusion-related acute lung injury (TRALI) : 92 

Case Definition Imputability 

Definitive: 

NO evidence of acute lung injury 
(ALI) prior to transfusion 

AND 

ALI onset during or within 6 hours 
of cessation of transfusion 

AND 

Hypoxemia defined by any of these 
methods: 

 PaO2/FiO2 less than or equal to 
300 mm Hg 

 Oxygen saturation less than 90% 
on room air 

 Other clinical evidence 

AND 

Radiographic evidence of bilateral 
infiltrates 

AND 

No evidence of left atrial 
hypertension (i.e., circulatory 
overload) 

 

 

Probable: 

N/A 

 

 

Possible: 

N/A 

Definite: 

There are no alternative risk factors for ALI 
present. 

Probable: 

N/A 

Possible: 

There is evidence of other causes for acute lung 
injury such as: 

Direct Lung Injury 
 Aspiration 
 Pneumonia 
 Toxic inhalation 
 Lung contusion 
 Near drowning 

Indirect Lung Injury 

 Severe sepsis 
 Shock 
 Multiple trauma 
 Burn injury 
 Acute pancreatitis 
 Cardiopulmonary bypass 

Drug overdose 

Doubtful: 

Evidence is clearly in favor of a cause other than 
the transfusion, but transfusion cannot be 
excluded. 

Ruled Out: 

There is conclusive evidence beyond reasonable 
doubt of a cause other than the transfusion. 

Not Determined: 

The relationship between the adverse reaction and 
the transfusion is unknown ornot stated. 
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Table:8 Transfusion-associated circulatory overload (TACO): 92 

Case Definition Imputability 

Definitive: 

New onset or exacerbation of 3 or 
more of the following within 6 hours 
of cessation of transfusion: 

 Acute respiratory distress (dyspnea, 
orthopnea, cough) 

 Elevated brain natriuretic peptide 
(BNP) 

 Elevated central venous pressure 
(CVP) 

 Evidence of left heart failure 

 Evidence of positive fluid balance 

 Radiographic evidence of 
pulmonary edema 

 

Probable: 

N/A 

 

 

Possible: 

N/A 

Definite: 

No other explanations for circulatory 
overload are possible. 

Probable: 

Transfusion is a likely contributor to 
circulatory overload and either The patient 
received other fluids as well or The patient 
has a history of cardiac insufficiency that 
could explain the circulatory overload, but 
transfusion is just as likely to have caused 
the circulatory overload. 

 

Possible: 

The patient has a history of pre- existing 
cardiac insufficiency that most likely 
explains circulatory overload. 

Doubtful: 

Evidence is clearly in favor of a cause other 
than the transfusion, but transfusion cannot 
be excluded. 

Ruled Out: 

There is conclusive evidence beyond 
reasonable doubt of a cause other than the 
transfusion. 

Not Determined: 

The relationship between the adverse 
reaction and the transfusion 

is unknown or not stated. 
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Table:9 Transfusion-associated dyspnea (TAD) 92 

Case Definition Imputability 

Definitive: 

Acute respiratory distress occurring 
within 24 hours of cessation of 
transfusion 

AND Allergic reaction, TACO, and 
TRALI definitions are not applicable. 

 

 

Probable: N/A 

 

 

Possible:  N/A 

Definite: 

Patient has no other conditions that could 
explain symptoms. 

 

Probable: 

There are other potential causes that 
could explain symptoms, but transfusion 
is the most likely cause. 

 

Possible: 

Other present causes are most likely, but 
transfusion cannot be ruled out. 

Doubtful: 

Evidence is clearly in favor of a cause 
other than the transfusion, but transfusion 
cannot be excluded. 

 

Ruled Out: 

There is conclusive evidence beyond 
reasonable doubt of a cause other than the 
transfusion. 

 

Not Determined: 

The relationship between the adverse 
reaction and the transfusion is unknown 
or not stated. 
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Table:10  Hypotensive transfusion reaction: 92 

Case Definition Imputability 

Definitive:  All other adverse 
reactions presenting with 
hypotension are excluded and 
Hypotension occurs during or within 
1 hour after cessation of transfusion. 

 Adults (18 years and older): 

Drop in systolic BP of greater than 
or equal to 30 mmHg and 
systolic BP less than or equal to 
80 mmHg. 

 Infants, children and 
adolescents (1 year to less than 
18 years old): Greater than 25% 
drop in systolic BP from 
baseline  

 Neonates and small infants 
(less  than  1  year  old  OR  any  
age and less than 12 kg body 
weight): Greater than 25% drop 
in baseline value using 
whichever measurement is being 
recorded (e.g., mean BP). 

 

Probable: N/A 

 

Possible: Hypotension occurs, does 
not meet the criteria above. Other, 
more specific reaction definitions do 
not apply. 

Definite: Occurs less than 15 minutes after the 
start of the transfusion and Responds rapidly 
(i.e., within 10 minutes) to cessation of 
transfusion and supportive treatment and The 
patient has no other conditions that could 
explain hypotension. 

 

Probable: Onset is between 15 minutes after 
start  and  1  hour  after  cessation of transfusion 
or The patient does not respond rapidly to 
cessation of transfusion and supportive 
treatment or There are other potential causes 
present that could explain hypotension, but 
transfusion is the most likely cause. 

 

Possible: Other conditions that could readily 
explain hypotension are present. 

 

Doubtful: Evidence  is  clearly  in  favor  of  a  
cause other than the transfusion, but 
transfusion cannot be excluded. 

 

Ruled Out:There is conclusive evidence 
beyond reasonable doubt of a cause other than 
the transfusion. 

 

Not Determined: The relationship between 
the adverse reaction and the transfusion is 
unknown or not stated. 
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Table:11 Bacterial sepsis: (92) 

Case Definition Imputability 

Definitive: Laboratory 
evidence of a pathogen 
in the transfusion 
recipient. 

 

Probable: N/A 

 

Possible: Temporally 
associated unexplained 
clinical illness consistent 
with infection, but no 
pathogen is detected in 
the recipient. Other, 
more specific adverse 
reactions are ruled out. 

 

 

Note: Possible cases 
cannot meet the definite 
or probable 
imputability criteria 

Definite: 

ONE or more of the following: 

 Evidence of the pathogen in the transfused component 

 Evidence  of  the  pathogen  in  the  donor  at  the  time of 
donation 

 Evidence of the pathogen in an additional component 
from the same donation 

 Evidence of the pathogen in an additional recipient of 
a component from the same donation 

AND 

No other potential exposures to the pathogen could be 
identified in the recipient. 

AND EITHER 

Evidence that the recipient was not infected with the 
pathogen prior to transfusion OR 

Evidence that the identified pathogen strains are related by 
molecular or extended phenotypic comparison testing with 
statistical confidence (p<0.05). 

Probable: 

ONE or more of the following: 

 Evidence of the pathogen in the transfused component 

 Evidence  of  the  pathogen  in  the  donor  at  the  time of 
donation 

 Evidence of the pathogen in an additional component 
from the same donation 

 Evidence of the pathogen in an additional recipient of 
a component from the same donation. 

AND EITHER: 

Evidence that the recipient was not infected with this 
pathogen prior to transfusion OR No other potential 
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exposures to the pathogen could be identified in the 
recipient. 

Possible: 

Case fails to meet definite, probable, doubtful, or ruled out 
imputability criteria. 

Doubtful: 

Laboratory evidence that the recipient was infected with 
this pathogen prior to transfusion OR Evidence is clearly 
in  favor  of  a  cause  other  than  transfusion,  but  transfusion  
cannot be excluded. 

Ruled Out: 

ALL of the following (where applicable): 

 Evidence that the transfused component was 
negative for this pathogen at the time of transfusion 

 Evidence that the donor was negative for this 
pathogen at the time of donation 

 Evidence that additional components from the same 
donation were negative for this pathogen 

OR 

There is conclusive evidence beyond reasonable doubt of a 
cause other than the transfusion. 

 

Not Determined: 

The relationship between the adverse reaction and the 
transfusion is unknown or not stated. 

 

 The severity of acute transfusion reactions will be assessed based on the 

following criteria: 92 
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Figure:1
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Figure:2
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Figure:3 

 

 

 



 

 

 

RESULTS 

 

 

 

 



67 

RESULTS  

               This prospective study was conducted from MAY 2018 to APRIL 2019. 

ATRs reported to the Department of Transfusion Medicine were recorded, analyzed 

based on their clinical features and lab tests suggestive of acute transfusion 

reactions. 

During the study period, 16592 units of blood and blood components  

were transfused to patients admitted in various clinical specialties. Out of 16592 

units transfused, 46 patients (0.3%) had ATRs during or after transfusion within 24 

hours. 

The incidence of FNHTR was maximum observed in 33 (72%) patients, 

followed by Allergic Transfusion Reaction in 11(24%) patients, TRALI  and TACO 

in 1(2%) patient each. All patients were managed successfully and no casualty due 

to transfusion reactions was reported.  

Of all the reported ATRs, 38 (83%) occurred with PRBC ,4 (9%) with 

WB, while FFP transfusions were responsible for 3 (7%) and platelet concentrates  

with 1(2%) reaction.  

Maximum  cases  of  ATRs  were  from  Department  of  Obstetrics  and  

Gynaecology 30 (65%) reactions. Of the 46 patients who had ATRs, 6 were males 

and 40 were females. The mean volume of blood or its component transfused, when 

reactions were noted was 117.33 ml (range 10–250 ml). 

Transfusion  with  Packed  Red  Blood  Cell  (PRBC)  was  most  commonly  

associated with adverse reactions (38 reactions out of 6129 transfusions; P = 0.075, 
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2 = 6.916),   followed by whole blood (WB) transfusions (4 reactions out of 1688 

transfusions; P = 0.535, 2 =2.184).  

A total of 7078 units of fresh frozen plasma (FFP) transfusions were 

carried out that finally resulted in 3 reactions (P =.002, 2 = 15.182). A total of 1652 

units of platelets transfusions were carried out that finally resulted in 1 reaction. (P 

=0.298 2 = 3.680) 

 In our study, out of 16592 components ,46 patients developed ATR. 

Table:12 Description of ATR among the total transfusions: 

Total no of components transfused No of ATR Percentage 

16592 46 0.3% 
 

 

 

 

 

16592 46
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Table:13  Demographic characteristics of the transfusion recipients 

reporting with ATR: 

              Variables                Value 

Gender 
male 6 (13%) 

female 40(87%) 

Age 
Range 4.5years to 80 years 

Mean age 34.902 ± 14.6240 

Blood group 

O positive 15 

O negative 1 

A positive 10 

A negative 2 

B positive 13 

B negative 1 

AB positive 3 

AB negative 1 
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Table:14 Gender distribution 

SEX NO OF PERSONS PERCENTAGE 

MALE 6 14% 

FEMALE 40 86% 
 

Gender distribution: 
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14

FEMALE MALE
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 Among the 46 ATRs reported 32% were O positive,28% were B positive, 

22  %  were  A  positive,  6%  were  AB  positive  ,  2  were  O  negative,  2%  were  B  

negative, 2% AB negative 

Frequency of ATR according to blood group 
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 Out of 46 patients,31 patients had previous history of sensitization 

Table:15 History of sensitization  

Previous history of sensitization No of persons (n=46) Percentage 

Present 31 67% 

Absent 15 33% 
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67%

ABSENT
33%

PRESENT ABSENT
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Table:16 Frequency of transfusion reaction with respect to associated 

WB/component transfusions: 

Typeof 
transfusion 

reaction 

PRBC 
(N=6129) 

FFP 
(N=7078) 

WB 
(N=1688) 

PLATELET 
(N=1652) 

TOTAL(N=16592) 

FNHTR 29(0.47) 2(0.03) 2(0.12) NR 33(0.2%) 

ALLERGIC 8(0.13) NR 2(0.12) 1(0.06) 11(0.06%) 

TRALI NR 1(0.01) NR NR 1(0.006%) 

TACO 1 
(0.016%) 

NR NR NR 1(0.006%) 

total 38(0.62%) 3 (0.04%) 4 (0.24%) 1 (0.06%)  
 

 The incidence of FNHTR with 1000 components transfused 2 

 The incidence of allergic reaction with 1000 components 0.6 

 The incidence of TRALI with 1000 components transfused 0.6 

 The incidence of TACO with 1000 components transfused 0.6 
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 Out 46 transfusion reaction reported 72%were FNHTR,11%were allergic 

reaction,2% were TRALI, 2% were TACO 

Table:17 Type of transfusion reaction with respect to associated 

WB/component transfusions: 

Type of transfusion reaction TOTAL(N=46) Percentage 

FNHTR 33 72% 

ALLERGIC 11 24% 

TRALI 1 2% 

TACO 1 2% 
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 Among  the  46  reported  most  of  the  reactions  are  due  to  PRBC  82%,  

whole blood implicated in 4% of the cases, FFP implicated in 6% and platelets 

implicated in 2%, no reaction reported with cryoprecipitate 

Table:18 Implicated components 

Implicated component Total no reactions (n=46) Percentage 

PRBC 38 82% 

WB 4 9% 

FFP 3 7% 

PLATELETS 1 2% 
 

Implicated components: 
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 The  highest  number  of  reaction  was  reported  from  O&G  

department(62.5%).In medicine 13% , surgery 6.5%,burns and plastic surgery6.5%, 

surgical gastroenterology 4.3%, orthopedics 4.3% were reported 

Table:19 Relative frequency of departments reporting acute transfusion 

reactions 

Department No of reaction (n=46) Percentage 

O&G 30 65 

BURNS&PLASTIC SURGERY 3 7 

MEDICINE 6 13 

ORTHOPEDICS 2 4 

SURGERY 3 7 

SURGICAL GASTRO 2 4 
 

 

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00% 65.20%

6.50%
13.00%

4.30%
6.50%

4.30%

re
po

rt
in

g

department



77 

Table:20a FNHTR most commonly associated with PRBC 88%,whole blood 

implicated in 6%,FFP implicated in 6% 

FNHTR: 

Frequency of FNHTR according to components : 

Component Total (N=33) Percentage 

PRBC 29 88 

WB 2 6 

FFP 2 6 
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Table:20(b) Days of storage versus FNHTR reaction units 

No. of days stored in 
blood bank 

No. of W/B, PRBC 

N=31 
Percentage (%) 

0-7 6 19.35% 

8-14 8 25.80% 

>14 17 54.83% 
 

Table:20(c) H/o prior sensitisation 

Prior sensitisation No of persons n=33 Percentage 

Present 24 72.72% 

Absent 9 27.28% 
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Allergic reactions 

 Allergic reactions were observed in 11 patients (8 females and 3 males). 

Age ranged from 18 months to 80 years.  Of the 11 patients,  8 patients had PRBCs 

transfusion and 2 were transfused with whole blood,  1were transfused with platelet 

concentrate. 

 

 PRBC is most is most commonly implicated in allergic reaction 

73%,whole blood implicated in 18%, platelet implicated in 9% of allergic reactions, 

no allergic reactions reported with FFP. 

Table:21 H/o prior sensitisation 

Prior sensitisation No of persons n=11 Percentage 

Present 6 54.55% 

Absent 5 45.45% 
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TRALI: 

 A single case of TRALI was reported in our study. A 55 yr old male 

admitted in surgical ward for amoebic liver abscess. He was operated and surgical 

drainage of the abscess done . In the post op period the patient was transfused with 2 

units of FFP. Before transfusion the patients vitals were pulse rate 89/min , 

respiratory rate 15/min, blood pressure is 110 /70 mmHg and SpO2 is 99 to 100 %. 

in the room air .The first unit was transfused unevenfully. During the 2nd unit  of  

transfusion the patient develop chest tightness breathing difficulties and develops 

coughing  at this point vitals were pulse rate 126/min BP 90/60mmHg respiratory 

rate 34/min SpO2 dropped to 80 %. Nasal O2 support was started . Then saturation 

improved and maintained between 88 to 92 %. The ECG taken was normal , central 

venous pressure is normal, no left atrial hypertension chest x ray was taken it shows 

bilateral in filteration whereas the preoperative chest X-ray was clear. In the next 24 

hours  the  patient  O2 saturation improved to 95% in room air after 48 hours the 

patient  saturation  was  returned  to  100%  in  the  room  air.  This  case  clinically  

considered as a possible case of TRALI. According to Common Terminology 

Criteria for Adverse Events (CTCAE) classification the reaction is classified as 

severe TRALI.   However, the donor sample could not be evaluated for anti-HLA or 

anti-HNA antibodies which may suggest susceptible host factors. Careful selection 

of donors can decrease incidence of TRALI. 
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TACO : 

 A single case of TACO was observed in our study. A 56-year-old female 

admitted for severe anemia with failure with Hb of 4.8 gms/dl, BP 130/80Hgbefore 

transfusion the vitals were pulse rate 68/min respiratory rate 15/min PRBC 

transfusion was started after 10mins nearly 80ml of Blood transfused the patient 

suddenly developed chest pain dyspnoea on examination pulse rate 106/min blood 

pressure 160/ 90 mmhg respiratory rate is 24/min, SpO2 94 to 96% (at room air). 

JVP was elevated, on auscultation B/L basal crepts present. Transfusion stopped 

immediately patient head end elevated inj.frusemide 20mg given intravenously. 

After one hour the patient get relived from symptoms. Chest X ray taken it  shows 

bilateral dependent pulmonary infiltrates. According to NHSN Biovigilance 

Component Hemovigilance Module Surveillance Protocol this a possible case of 

TACO.  
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Table:22 Severity of the reaction 

 Severity of the reaction was classified based on  “Common Terminology 

Criteria for Adverse Events (CTCAE) classification”92 

Type of reaction Mild Moderate Severe 
Life 

threatening 
Death 

FNHTR 29 4 - - - 

ALLERGIC 1 9 1 - - 

TRALI -  1 - - 

TACO  1 - - - 

TOTAL 30(65%) 14(30%) 2(5%) - - 
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 The imputability of the reaction is categorized by using “National Health 

care Safety Network Biovigilance Component Hemovigilance Module Surveillance 

Protocol”99 

Table:23 Imputability  

Imputability 
FNHTR 
(n=33) 

Allergic (n=11) 
TRALI 
(n=1) 

TACO 
(n=1) 

Total 

Definite 20 5   25 (54.34%) 

Probable 4 6  1 11(23.91%) 

Possible 4 - 1  5 (10.86%) 

Doubtful 5 -   5 (10.86%) 

Ruled out - -   - 

Not 
determined 

- -   - 
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DISCUSSION 

 The present study was conducted to find out the incidence of acute 

transfusion reactions in blood transfusion recipients during the period of May 2018- 

April 2019.  

 During the study period, 16,592 blood components were transfused; 

among these 46 (0.30%) cases of acute transfusion, reactions were reported. In a 

similar study done by Rajni Bassi et al, they reported 100 (0.40%) acute transfusion 

reactions out of 25,099 transfusions of various components in a Medical College 

Hospital at Patiala.(93)  

 Sharma et al., in their study reported 0.92% of ATRs among 3,455 whole 

blood and components transfused in a tertiary care hospital at Sikkim. (94) Khalid et 

al, in their study reported only 0.082% ATRs among 2,25,662 transfusions of 

various components at a tertiary care hospital in Saudi Arabia.95 The study done by 

Chowdhury FS et al among multiply transfused patients revealed 6.66% ATRs out 

of 120 transfusions.96 The higher percentage of reactions is attributed due to multiple 

transfusions. 

 The frequency of ATRs was more in females (86%) than in males (14%). 

A similar skewed incidence of transfusion reactions toward females was seen in 

studies done by khalid et al (54.3%) and sharma et al (59.4%). 94 95 

 However, studies done in India by Kumar et al. and Bhattacharya et al, 

show a lower incidence of transfusion reactions in females, 45.7% and 34.2%, 

respectively.97 98 The higher percentage of ATRs among females in our study is due 
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to relatively higher number (65%) of reports received from Obstetrics & 

Gynaecology department. 

  In our study, majority of transfusion reactions (91.30%)  were reported 

following  PRBC/WB transfusions. Similar results were observed in studies done by 

Bhattacharya  et  al  (82.8  %  )  and  Rajni  Bassi  et  al  (91%).  Kumar  et  al.,  reported  

lower percentage (42.8%) of ATRs. The reason for lower percentage of ATRs in 

their study is due to the practice of using leukoreduced blood components. 

Table:24 Comparative studies of ATRs due to blood/blood components 

Name of study 
WB and 

PRBC(%) 
Platelets (%) FFP (%) 

Bhattacharya et al.98 82.8 11.4 5.7 

Venkatachalapathy TS et al.104 95.83 NR 2.08 

Haslina et al. 105 76.5 6.57 16.9 

Kumar et al.97 42.8 37.75 19.38 

Payandeh et al.106 45.7 20.3 30.51 

Rajni Bassi et al93 91 8 1 

Present study 2019 91.30 2.17 6.53 
 

FNHTR: 

  In our study, the highest percentage of reactions was constituted by 

FNHTR (72%), probably due to the usage of Non leucodepleted PRBCs in our 

hospital. 
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 The present study correlated well with the study done by Chowdhury FS 

et  al  and  Rajni  Bassi  et  al,  they  reported  highest  incidence  of  FNHTR,  62.5% and 

73% respectively. 

 The incidence was low in the study done by kumar et al, which is due to 

the usage of leukoreduced components in their institution. 

 In our study, 72% of the patients who developed FNHTR study had a 

history  of  prior  sensitization  in  the  form  of  transfusion  or  pregnancy.  It  is  known  

that these events lead to the formation of anti-HLA antibodies, which are responsible 

for the occurrence of FNHTR. Similar results were reported by Vasudev et al.109  In 

their study where most of the patients (68%) had a previous history of sensitization. 

proper inventory management and providing patients with relatively fresh blood will 

decrease the incidence of FNHTR and allergic reactions. 

              In our study, 31 WB/PRBC units were responsible for FNHTR. Out of 

these,  17  units  (54%)  were  more  than  14  days  old;  a  similar  difference  in  rate  of  

reaction compared with duration of storage in the blood bank was found by vasudev 

et al. This association of increased febrile reaction with increased storage time could 

be due to the cytokines released during storage of components. 

ALLERGIC REACTION: 

 Incidence of allergic reactions was found to be the second highest, 

constituting 24 % in the present study. Some amount of plasma kept in PRBCs to 

reduce the viscosity may be responsible for enhanced allergic reactions. Incidence of 

allergic reactions varied greatly in literature (25–55.1 %). The present study 

correlated well with the literature done by Chowdhury et al, Khalid et al, 
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Bhattacharya et al, which also showed the second highest prevalence as allergic 

reactions in their studies. 

               Out of 11 reactions, 8 allergic reactions were due to PRBC transfusion. 

The incidence of allergic reaction with PRBC is 0.13% .The incidence of allergic 

reactions with PRBC in kumar et al is 0.046%. The incidence is very low comparing 

to our study.  

               In our study out of 11 patients 6 (55%) had previous history of 

sensitisation. Similar results were also reported by Vasudev et al. In their study 

where most of the patients had a previous history of sensitization. 

Table:25 

Name of studies FNHTR(%) 
Allergic 

reactions (%) 
TRALI (%) TACO(%) 

Chowdhury et al 96 62.5 25 NR NR 

Khalid et al. 95 41.9 34.4 NR NR 

Bhattacharya et al.98 41 34 NR NR 

Venkatachalapathy TS et 
al.104 

43.75 50 NR NR 

Kumar et al 97 35.7 55.1 NR NR 

Payendeh et al.106 37.2 49.2 NR NR 

Rajni Bassi et al 93 73 24 NR NR 

Present study 72 24 1 1 
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Table:26 Comparative studies of ATRs due to blood/blood components 

Name of study WB and PRBC (%) Platelets (%) FFP (%) 

Bhattacharya et al.98 82.8 11.4 5.7 

Venkatachalapathy TS et al.104 95.83 NR 2.08 

Haslina et al.105 76.5 6.57 16.9 

Kumar et al.97 42.8 37.75 19.38 

Payandeh et al.106 45.7 20.3 30.51 

Rajni Bassi et al93 91 8 1 

Present study 2019 91.30 2.17 6.53 
 

TRALI: 

  TRALI is a rare,  but important cause of transfusion-related mortality.  A 

single case (1 in 7000 FFP) of TRALI was reported in our study. Estimates of the 

incidence of TRALI include 1 in 5000 units of packed RBC, 1 in 2000 plasma-

containing components, and 1 in 400 units of whole blood derived platelet 

concentrates.102 

TACO: 

 Papovasky and taswell found the incidence of TACO is 1:707 recipients 

of RBCs, and 20% of the affected patients received a single unit of RBCs.103 

 P. Robillard et al in their study suggested that the incidence was 1:5000 

components, and 1.3% of the cases resulted in death.55 In the critical care setting, 

1:356 units transfused resulted in TACO.56 From 2007 to 2011, 15% of the 

transfusion  associated  fatalities  reported  to  the  FDA  (in  32  patients)  were  a  

consequence of TACO.57 
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 In a study by Popovsky et al, the incidence of circulatory overload was 

estimated to be    1 in 3,168 (0.03%) patients transfused with PRBC.103 In our study 

the incidence of TACO with PRBC transfusion was 0.016%. 

              In our study, we did not encounter ABO mismatch or bacterial 

contamination among the cases reported as in the study by Kumar et al. In a study 

by Bhattacharya et al. bacterial contamination was suspected in 4 cases transfused 

with packed red cells.  

 Chakravarty Vartak, et al concluded that  most of the transfusion 

reactions were noted within 15 min of starting blood transfusion. The attending staff 

should be more vigilant during this period, and temperature and pulse should be 

noted after 15 min of starting of transfusion for each unit. But in our study most of 

the reactions were appear one hour after transfusion. 

Imputability:  

 The imputability of the reaction is categorized by using “National 

Healthcare Safety Network Biovigilance Component Hemovigilance Module 

Surveillance Protocol”.  Among the the reported reactions in our study , definite was 

(54.34%), probable was 23.91%, possible was 10.86%, doubtful was 10.86%.the 

imputability scoring correlates well with similar study conducted by Harvey et al109 

Table:27 

Imputability Present study Harvey et al (US)109 
Definite 54.34% 52.35% 
Probable 23.91% 29.6% 
Possible 10.86% 18.1% 
Doubtful 10.86% - 
Ruled out - - 
Not determined - - 
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Severity of the reaction: 

 Severity of the reaction was classified based on  “Common Terminology 

Criteria for Adverse Events (CTCAE) classification”Among the reported reaction 

65% were mild, 30% were moderate , 5% were severe reaction comparing to sanders 

et al mild allergic reaction was higher in our study, moderate and severe reaction 

was low . No life threatening reaction was reported in our study, 7% life threatening 

reaction were reported in sanders et al. 

Table:28 

Type  of 
reaction 

Mild Moderate Severe 
Life  

threatening 
Death 

Present study 65% 30% 5% 0 0 

Sanders et al 
(US)108 

20% 57% 22% 7% 0 
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SUMMARY 

 Our study,was aimed to evaluate the incidence of adverse effects of 

Blood transfusion 

 During the study period, 16592 units of blood and blood components 

were transfused Out of 16592 units transfused, out of which 46 

patients (0.3%) had ATRs during or after transfusion within 24 hours. 

 Among the 46 ATRs 31 patients (67%) were present with H/o 

previous sensitisation. 

 The incidence of FNHTR was maximum observed in 33 (72%) 

patients, followed by Allergic Transfusion Reaction in 11(24%) 

patients, TRALI  and TACO in 1(2%) patient each.All patients were 

managed successfully and no casualty due to transfusion reactions 

was reported.  

 Of all the reported ATRs, 38 (83%) occurred with PRBC ,4 (9%)  

with WB, while FFP transfusions were responsible for 3 (7%) and 

platelet concentrrates  with 1(2%) reaction. 

 Maximum cases of ATRs were from Department of Obstetrics and 

Gynaecology            30 (65%) reactions.  

 Of the 46 patients who had ATRs, 6 were males and 40 were females.  

 The mean volume of blood or its component transfused, when 

reactions were noted was 117.33  ml (range 10–250 ml). 
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 Transfusion  with  Packed  Red  Blood  Cell  (PRBC)  was  most  

commonly associated with adverse reactions (38 reactions out of  

6129 transfusions; (P = 0.075, 2 = 6.916), whole blood (WB) 

transfusions (4 reactions out of  1688 transfusions; P = 0.535, 2 

=2.184).  

 A total of  7078 units of fresh frozen plasma (FFP) transfusions were 

carried out that finally resulted in 3 reactions (P =.002, 2 = 15.182).  

 A  total  of  1652  units  of  platelets  transfusions  were  carried  out  that  

finally resulted in 1 reactions. (P =0.298 2 = 3.680) 

  



 

 

 

 

CONCLUSION 
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CONCLUSION 

 In our study, we observed acute transfusion reactions in 0.3% of 

transfusions with 54.5% definite attribution to the components transfused. The 

majority of the reactions observed were FNHTR and Allergic Transfusion 

Reactions. In the severity level most of the reactions were mild. Since transfusion 

reactions likely to happen even after several precautions, it is imperative to 

strengthen further the hemovigilance system for better outcome. 
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