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Acute Transfusion Reactions (ATRs) 
in Intensive Care Unit (ICU):  

A Retrospective StudyTr
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ABSTRACT
Background: Blood transfusion is a frequent and integral part of 
critical care. Although life saving, it can occasionally be unsafe 
and result in a spectrum of adverse events. Acute transfusion 
reactions (ATRs) are probably under diagnosed in critically ill 
patients due to confusion of the symptoms with the underlying 
disease. 

Aim: To analyze the incidence and spectrum of ATRs occuring in 
critically ill patients.

Materials and Methods: This was a retrospective review 
conducted from 1st April 2011 till 31st March 2013. The ATRs  
related to the administration of blood components in the patients 
admitted in various Intensive Care Units (ICUs) were recorded, 
analyzed and classified on the basis of their clinical features and 
laboratory tests. 

Results: During the study period 98651 blood components were 
issued. Out of these 21971 were issued to various ICUs. A total 
of 225 transfusion reactions were reported from the various 
critical care departments during this period. The most frequent 
were Febrile Non Hemolytic Transfusion Reactions (FNHTR) 
136 (60.4%), allergic reactions 70 (31.2%), hemolytic reactions 
1(0.4%) and non specific reactions 18 (8%). The incidence of 
ATRs in our study was found to be 1.09% in adult ICUs and 
0.36% in pediatric ICUs.

Conclusions: Blood transfusion is a vital therapeutic procedure 
with a potential risk to already critical patients. So a strict vigilance 
has to be kept and each transfusion has to be monitored carefully 
with prompt recognition and treatment of ATRs. A rational use of 
these products considering their deleterious effects can decrease 
transfusion related morbidity and mortality in the critically ill 
patients. 

INTRODUCTION
The need for critical care is expanding as the society ages. 
Transfusion is a frequently administered therapy among the critically 
ill patients, to treat a condition leading to significant morbidity or 
mortality that cannot be prevented or managed effectively by other 
means [1]. However transfusion is an irreversible event which 
carries potential benefits as well as risks to the recipient. Any 
unfavorable event occurring in a patient during or after transfusion 
of blood and blood components and for which no other reason 
can be found is labeled as a transfusion reaction. These untoward 
effects vary from being relatively mild to severe. Improved donor 
selection and antibody screening has definitely guaranteed a 
safe blood supply, still a variety of transfusion reactions are 
encountered. These reactions are mainly non-infectious in nature 
and may be acute or delayed in onset. Depending on their severity 
and appropriate clinical response acute reactions can be mild, 
moderate and severe or life threatening [2].

ATRs occur within 24 hours of trans fusion administration, 

although majority occur during or within four hours of 
transfusion [2,3]. They can be immunologic reactions and  
non-immunologic reactions. Acute immunologic reactions are asso-
ciated with an immune response to antigens on red cells, white cells, 
platelets or plasma proteins and include acute hemolytic transfusion 
reaction (AHTR), febrile non hemolytic transfusion reaction (FNHTR), 
allergic, anaphylactic, transfusion related acute lung injury (TRALI), 
while non immunologic reactions include transfusion related 
sepsis, circulatory overload, non immune hemolysis, hypocalcemia 
and hypothermia [2]. Recent reports estimate that ATRs occur in 
0.2-10% of blood transfusions and are responsible for death in 
approximately 1 per 250,000 units [3,4].

Patients in ICUs are critically ill and it has been estimated that 
one-third of these patients and 50% of the mechanically ventilated 
patients receive at least one transfusion [5]. The complex clinical 
condition of the patients could mask the symptoms of a serious 
transfusion reaction. Thus complications associated with transfusion 
of blood and blood products in the ICUs are underdiagnosed and 
could be associated with significant morbidity and mortality. A rapid 
recognition and management of the ATRs in critically ill patients 
is mandatory. The present study was conducted with the aim of 
determining the characteristics and type of ATRs occurring in ICU 
patients requiring transfusion.

MATeRIAlS AND MeTHODS
This study was conducted in the Department of Immunohaematology 
and Blood Transfusion, Dayanand Medical College and Hospital, 
Ludhiana from April 2011 to March 2013. We retrospectively 
reviewed all the ATRs reported to the department from patients 
admitted in various ICUs. 

An algorithm was already provided in various critical care units, on 
how to proceed with clinical and laboratory investigations in case 
of ATRs. A transfusion reaction form was issued along with all 
the blood products, containing patient’s name, age, identification 
number, name of the ICU, ABO-Rh group of the patient, type of 
blood product and blood unit registration number. In case of any 
reaction this form had to be completely filled providing the following 
information: date and time of starting and stopping the transfusion, 
when the reaction was noted, patient’s pre and post-transfusion 
vital signs, approximate volume transfused, clinical signs and 
symptoms. The reaction form along with patients post transfusion 
blood sample, urine sample and the left over blood product bag 
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was 1.09%. Callera et al., [7] and Payandeh et al., [9] recorded low 
incidences of 0.26% and 0.71% respectively. The ATR incidence 
in pediatric ICU in our study was 0.36% which was similar to that 
recorded by Callera et al., [7] (0.15%). However the incidence 
reported by Ozata et al., [13], Pedrosaa et al., [14] and Gauvin 
et al., [15] were 9.3%, 4.6% and 1.6% respectively. The highest 
percentage of ATRs in our study was observed from emergency 
ICU. The repeated transfusions could lead to alloimmunization 
against the RBC antigen leading to transfusion reactions in these 
patients [9]. A strong positive relation exists between transfusion 
reactions and the number of units transfused [16]. 

The most common ATRs in our study were FNHTRs 136 (60.4%), 
allergic reactions 70 (31.2%), non specific reactions 18 (8%). 
Hemolytic reaction was observed in one patient (0.4%) as a result 
of ABO incompatibility due to wrong patient sampling. Incidents of 
incorrect blood component transfusion have also been reported in 
the literature [17]. No case of TRALI, anaphylaxis and transfusion 
related sepsis was reported. Khalid et al., [12] also recorded similar 
results with 41.9% FNHTR, 34.4% allergic reactions, 1.8% hemolytic 
and 5.1% non-specific reactions. 

Red cell (81%) and platelet concentrates (7.3%) were most com-
monly associated with FNHTR in our study. This was in concordance 
with Callera et al., [7] who observed 64.2% with packed cells and 
25% with platelet transfusion. Febrile reactions result from the 
interaction of the recipient antibodies with the antigens on donor 
leucocytes and can be reduced by transfusion of leuco-reduced 
blood products [18-20]. Commonest reaction noted with fresh 
frozen plasma by us and the Brazilian study [12] was allergic. Blood 
components containing larger amounts of plasma are associated 
with more severe allergic reactions [21].

with the attached transfusion set had to be sent back to the blood 
bank.

All the reactions were evaluated by the blood bank physician. The 
requisition form, patient’s blood sample and the component bag 
were cross-checked to rule out clerical errors. The time period 
between the issue of blood component and the start of transfusion 
were noted and in case of delay the conditions of storage of the 
product were inquired. The blood bag and the transfusion set were 
examined for any clot or discoloration. Plasma in the post reaction 
blood sample was inspected for evidence of hemolysis. ABO-Rh 
grouping, re-cross matching and Direct Antiglobulin Test (DAT) of pre 
and post reaction samples and donor’s bag were done. Peripheral 
blood film of post reaction sample and patient’s urine were checked 
for evidence of hemolysis. Blood bag and the patient’s blood sample 
were sent for culture. In case of a reaction like TRALI, chest X-ray 
report was cross checked.

Transfusion reactions occurring during or within twenty-four hours 
of transfusion were evaluated. Based on the clinical features men-
tioned in the transfusion reaction form and the laboratory reports, 
these reactions were classified according to the standards and 
recognized criteria defined by American Association of Blood Banks 
[2]. The signs and symptoms, for which no direct relationship to the 
transfusion could be demonstrated, were classified as non-specific 
reactions. 

ReSUlTS
During the study period a total of 98651 blood components were 
issued from the department. Out of these 21,971 (22.3%) were 
transfused to patients admitted in various ICUs. The total number 
of transfusion reactions reported from various blood components 
during this period was 225 [Table/Fig-1]. These were observed in 
age groups from 6-60 years and included 158 (70.22%) males and 
67 (29.77%) females. 

Blood components were issued to various adult and pediatric critical 
care units. The number of units transfused and the percentage of 
reactions reported from these ICU’s are shown in [Table/Fig-2].

The various signs and symptoms reported were fever, chills, urticaria, 
rashes, pruritis, nausea, headache, dyspnoea / tachypnoea, anxiety 
and sweating. All the reported ATRs were categorized according to 
investigations and the established criteria. The Spectrum of adverse 
reactions noted with different blood components is shown in [Table/
Fig-3].

DISCUSSION
Studies and trials have been conducted to evaluate the transfusion 
practices in critical care units [5-6]. ICUs account for a high rate of 
transfusion, with our study showing a rate of 22.3%. Callera et al., 
[7], Vincent et al., [8] and Payandeh et al., [9] demonstrated the rate 
of transfusion in ICUs to be 39.7%, 37% and 18% respectively.

Use of blood components in critically ill patients has been the 
subject of discussion for many years. In our study 56.9% of the 
transfused units were packed red cells, 22.7% fresh frozen plasma 
and 20.4% platelet concentrates. Similarly Rao et al., [10] assessed 
transfusion practice in 1,247 critically ill patients and showed that 
53% were administered red cells, 22% fresh frozen plasma and 
16% platelets. 

We observed that red cells were most commonly associated with 
ATRs followed by FFP and platelet concentrates with the rates 
of 73.8%, 19.1% and 7.1% respectively. Payandeh et al., [9] 
observed the rates to be 45.7%, 30.5% and 20.3% for red cells, 
plasma and platelets. However, Grujic et al., [11] and Khalid et al., 
[12] recorded the reaction rates to be 62.4%, 11.2%, 14.4% and 
87.7%, 5.1%, 7.0% for red blood cells, platelets and fresh frozen 
plasma respectively.

The incidence of ATRs recorded from various adult ICUs in our study 

Components no. of units transfused no. of reactions (%)

Packed red cells 12491 166 (73.8%)

Fresh Frozen Plasma 4992 43 (19.1%)

Platelet Concentrate 4488 16 (7.1%)

Total 21971 225

[Table/Fig-1]: Number of transfusions and transfusion reactions noted with 
various components

Department no. of units transfused no. of reactions (%)

Emergency ICU* 6591 83 (36.8%)

Medical ICU 5492 64 (28.5%)

Surgical ICU 4394 53 (23.6%)

Cardiac ICU 3295 17 (7.6%)

Pediatric ICU 2199 08 (3.5%)

Total 21971 225

[Table/Fig-2]: Number and percentage of transfusion reactions noted in various 
Intensive Care Units
* Intensive Care Unit

Type of reaction

packed 
red

cells

Fresh 
frozen
plasma

platelet 
concentrate

 Total (%)
 

FNHTR* 110 16 10 136 (60.4%)

Allergic 42 26 2  70 (31.2%)

Hemolytic reactions 1 0 0 1(0.4%)

Transfusion related 
sepsis

0 0 0 0

TRALI† 0 0 0 0

Non Specific 
reactions

13 1 4  18 (8%)

Total 166 43 16 225

[Table/Fig-3]: Distribution of Acute transfusion reactions according to the type of 
blood components
*Febrile non hemolytic transfusion reaction
 †Transfusion related acute lung injury
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Blood supply is a limited resource that should not be used indis-
criminately. In our institute ICU patients are transfused at hemoglobin 
level of 8-9gm/dl irrespective of any complication. Normovolemic 
patients who are not actively bleeding get no benefit from blood 
transfusions if hemoglobin > 7g/dl [22]. All surgical patients with 
platelet count below one lakh/µl are transfused platelets. However 
the general consensus recommends a count of 50,000/ µl for 
general surgery and 100,000/µl for neurosurgery [23-24]. Fresh 
frozen plasma is given prophylactically in many patients to prevent 
bleeding. Studies suggest that it should not be given without clinical 
evidence of coagulopathy [24]. 

lIMITATIONS
Clinical reporting was the only source of information about incidence 
of transfusion reactions, thus the accurate figure for transfusion 
reactions was difficult to obtain. 

The data pertaining to whether the reaction was from leuco-reduced 
or non leuco-reduced blood component was not collected. 

CONClUSION
The data from our institute suggests that transfusion practice in 
the critical care units is not restrictive and all the components are 
not leucoreduced. We have to remember that transfusion although 
necessary and life saving carries the risks of alloimmunization, 
transfusion reactions and various other transfusion related 
morbidities, that could pose a vital threat to already critical patients. 
A high degree of suspicion has to be kept in case of new symptoms 
or exacerbation of the existing symptoms in a critical patient. Use 
of only leukocyte depleted components should be in practice. A 
rational blood use is at least as effective and possibly superior to a 
liberal transfusion strategy in critically ill patients.

ReCOMMeNDATIONS
ICU studies based on exclusive use of leucoreduced products are 
required so that we can determine the rate of reduction of adverse 
reactions by their use. 

Reports from blood transfusion centers regarding practices in 
critical care units have to be stimulated, so that definite evidence 
based guidelines can be formed.

Establishing a hemovigilance system with active participation of all, 
can be a better option to gain understanding of transfusion related 
events. 
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