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Abstract Transfusion of blood and blood products is a
double edged sword, so it should be used judiciously. The
primary aim of the centralized Haemovigilance Program is
to improve transfusion safety. To determine the incidence
of adverse transfusion reactions (ATRs) in recipients of
blood and blood components. Prospective study from
January 2014 till April 2015 was done. ATRs reported to
the Department of Transfusion Medicine were recorded
and analyzed on the basis of their clinical features and lab
tests. During the study period 25,099 units of blood and
blood components were transfused and 100 ATRs (0.40 %)
were reported. The incidence of febrile nonhemolytic
transfusion reactions (FNHTR) was maximum (73 %)
followed by allergic reactions (24 %), bacterial sepsis
(1 %), hypotension due to ACE inhibitors (1 %) and acute
hemolytic transfusion reaction (AHTR) (1 %). Of all the
reported ATRs, 76 % occurred with packed red cells, 15 %
occurred with whole blood, while platelets and Fresh
Frozen Plasma transfusions were responsible for 8 % and
1 %, respectively. The majority of the reactions were
FNHTRs followed by allergic reactions. Reporting of all
adverse events and continuous medical education to med-
ical and paramedical staff will help in strengthening
hemovigilance system.
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Introduction

Transfusion of blood and blood components is not with-
out risks and it can lead to complications. Though blood
transfusion can be life-saving, it can also lead to certain
adverse reactions which can be fatal. Knowledge about
various types of adverse transfusion reactions (ATRs) will
help not only in their early identification and manage-
ment, but also in taking adequate measures to prevent the
same [1]. Haemovigilance is a continuous process of data
collection and analysis of transfusion-related adverse
reactions in order to investigate their causes and out-
comes, and prevent their occurrence or recurrence. It
includes the identification, reporting, investigation and
analysis of adverse reactions and events in recipients and
blood donors as well as incidents in manufacturing pro-
cesses and, eventually errors and “near-misses”. A
haemovigilance system is also an integral part of quality
management in a blood system, triggering corrective and
preventive actions, and for the continual improvement of
the quality and safety of blood products and the transfu-
sion process [2].

Aim

To determine the incidence of ATRs in recipients of blood
and blood components.
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Fig. 1 Flow chart for reporting

FLOW CHART FOR REPORTING SERIOUS ADVERSE REACTIONS IN BLOOD TRANSFUSION "

serious adverse reactions in

Clinical Ward / OT : Adverse reaction noted by the physician/Nurse

blood transfusion [2]

4

Clinical Ward / OT : Documentation in Form No.1

Y

Clinical Ward: Fill Up Form No.2 and forward the form and Send blood bag, transfusion set, post-transfusion sample
to Department of Transfusion Medicine for further investigation including Repeat ABO & Rh (D) grouping, Repeat
antibody screening and cross match, Direct antiglobulin test

4

Clinical ward: Send EDTA and citrated blood sample and urine sample of the patient to hematology lab for Complete
blood count (CBC), plasma haemoglobin, Urine hemoglobin, Coagulation screen

4

Clinical ward: Send clotted Blood sample to Biochemistry Lab for Renal function test (urea, creatinine and
electrolytes), Liver function tests (billirubin, ALT and AST)

4

Clinical ward: Send post transfusion Blood in special blood culture bottles to Microbiology Lab.

4

Department of Transfusion Medicine: to further investigate the transfusion reaction as per the Transfusion reaction
Work Up Form, document the findings, Compilation of the reports from other departments and reporting results and
inferences to the respective clinical ward.

g

Department of Transfusion Medicine. Assess the Imputability level of the transfusion reaction in coordination with the
attending physician of the respective clinical ward.

4

Department of Transfusion Medicine: Enter the details in the Transfusion Reaction-Traceability Document & intimate
the Technical associate PvPI (Pharmacovigilance Programme of India)

4

Technical associate PvPI: Enter the information as per the Transfusion Reaction Reporting Form of the Blood &
Blood Products and submit to Haemovigilance Center, NIB.

Materials and Methods

ATRs reported to the Department of Transfusion Medicine
between January 2014 to April 2015 were included in the
study. During issue of blood/blood component a Transfu-
sion Reaction Reporting Form (TRRF) was provided. 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 con-
centrate (PC) and Fresh Frozen Plasma (FFP) should be
transfused immediately after issue and completed within
15-20 min. There was no premedication protocol before
the start of transfusion. Clinicians from department of
Medicine, Surgery, Gynaecology and Obstetrics, Paedi-
atrics and Orthopaedics were trained to have a uniform
reporting of data to the Department of Transfusion Medi-
cine (Fig. 1). 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 Ist post transfusion urine specimen after reaction
were received. On the basis of reported signs and symp-
toms by the treating physician, Transfusion Medicine
workup and the reports of various investigations, the
reactions were classified (Table 1) [3]. All the reactions
were evaluated according to the transfusion reaction work
up form issued by National Institute of Biologicals(NIB),
Ministry of Health and Family Welfare 2012 [2]. Reporting
of serious adverse transfusion reactions was done to Hae-
movigilance Center, NIB (Fig. 1).

Table 1 Classification of transfusion reactions [3]

Acute (<24 h) transfusion reactions—immunologic
Acute Haemolytic
Febrile, nonhemolytic
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
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
Posttransfusion purpura
Delayed (>24 h) transfusion reactions—nonimmunologic
Iron overload

The patient’s name and identification number (Central
registration number i.e. C.R. No.) both on the pre trans-
fusion sample vial and post transfusion sample vials and
requisition form was rechecked to rule out the possibility of
wrong sampling or bedside transposition. Most recent
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Table 2 Incidence of ATRs with whole blood/blood component

Whole blood/blood ~ FNHTR (%)  Allergic Bacterial Hypotension due to AHTRs (%)  ATRs with whole

components reactions (%) sepsis (%) ACE inhibitor (%) blood/blood components (%)

WB 14 1 - - - 15

PRBC 52 21 1 1 1 76

Platelets 6 2 - - - 8

FFP 1 - - - - 1

Total 73 24 1 1 1 100

results of blood typing were compared with the patient’s 80%

previous transfusion records if patient was transfused pre- 70% 68%

viously and results written in the blood requisition form. . 60%

Clinical signs and symptoms i.e., fever, chills, hypotension, ;E_ 0%

rigors, rashes, respiratory discomfort or any other untoward % 20%

events developed during the course or following transfu- g o

sion were used in classification of the transfusion reactions. & oo roo%
Laboratory investigations Blood bag and transfusion set L% 9% 8%

were examined grossly for any abnormal findings namely i [ -

discoloration, clot, haemolysis or foul smell. Reconfirma- o u Medicine * Gynae & Obs. = Paediatrics ® Surgery

tion of ABO Rh typing of the patient and implicated
blood/component was done and Compatibility testing was
repeated on pre and post-transfusion sample. Microbio-
logical examination was done from blood bag along with
attached BT set and patient’s blood in a blood culture
bottle from the bedside. Patient’s pre and post transfusion
samples were checked for haemolysis. In case of suspected
hemolytic reaction: Estimation of raised plasma hemoglo-
bin, Direct Antiglobulin test/Indirect Antiglobulin test
(DAT/IAT), Urine for hemoglobinuria, Serum bilirubin,
Renal Function Test (RFT), Liver Function Test (LFT),
Peripheral blood smear examination were done.

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 non hemolytic transfusion reactions, investigations were
done according to their clinical presentations.

Results

Prospective study was conducted from January 2014 till
April 2015. ATRs reported to the Department of Transfu-
sion Medicine were recorded, analyzed on the basis of their
clinical features and lab tests. During the study period
26,059 units of blood and blood components were issued.
25,099 units were transfused to patients admitted in various
clinical specialties while 960 units were returned back
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Fig. 2 Categorization of ATRs reported according to clinical
specialties

unused. Out of 25,099 units transfused, 100 patients
(0.40 %) had ATRs during or after transfusion.

The incidence of Febrile Non Hemolytic Transfusion
Reactions (FNHTR) was maximum, 73 % followed by
Allergic Reactions, 24 %; Bacterial sepsis, 1 %; Hypoten-
sion due to ACE inhibitors, 1 %; Acute Hemolytic Trans-
fusion Reactions (AHTR), 1 %; (Table 2). All patients were
managed successfully and no casualty due to transfusion
reactions was reported. Of all the reported ATRs, 76 %
occurred with PRBC, 15 % occurred with WB, while pla-
telets and FFP transfusions were responsible for 8 % and
1 %, respectively (Table 2). The age of the patients ranged
from new born to 80 years. Maximum reactions (41 %)
occurred in the age group of 21-30 years. Maximum cases of
ATRs were from Department of Gynaecology and Obstetrics
(Fig. 2). Of the 100 patients who had ATRs, 20 were males
and 80 were females. 71 % of females were in the age group
of 2140 years (child bearing age group). History of previ-
ous transfusion was present in 53 % of patients. The mean
volume of blood or its component transfused, when reactions
were noted was 120 ml (range 10-320 ml).

WB/PRBCs Out of 21,047 WB/PRBC transfused, 91
(0.43 %) patients had ATRs. The time interval between
issue and transfusion of the implicated unit ranged from
15 min to 7 h. During this period units were kept in
unmonitored conditions in wards. PC Out of 1584 PC
transfused, 8 patients (0.50 %) had ATRs. The time
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interval between issue of the PC and the beginning of the
transfusion ranged from 15 to 25 min. During this period,
the PC were kept at the patient’s bedside. FFP A single
ATR (FNHTR) out of 2468 FFP transfusions was reported
(0.04 %). The time interval between issue and the reaction
was 20 min.

Categorization of ATRs

Transfusion related adverse events were classified as acute
(within 24 h) and delayed (onset after 24 h). All the cases
in our study were acute transfusion reactions.

FNHTR

A total of 73 patients had signs and symptoms of FNHTR.
61 were females and 12 were males. Age ranged from
10 days to 80 years. Of 73 patients, 66 patients had WB/
PRBCs transfusion, 6 had been transfused with PC and 1
had FFP transfusion. Fever was the most common pre-
senting symptom (50.9 %) followed by chills and rigors in
40.9 % of patients.

Allergic Reactions

Allergic reactions were observed in 24 patients (18 females
and 6 males). Age ranged from 8 months to 70 years. Of
the 24 patients, 22 patients had WB/PRBCs transfusion and
2 were transfused with PC. Most common presentation of
allergic reaction was urticaria (17.2 %), followed by rash
(13.6 %).

AHTR

A single case of AHTR was observed. The patient was a
65 year old female admitted in Department of Medicine.
She was transfused 15 ml of PRBCs when she developed
symptoms of reaction but was managed successfully. On
investigating it was found to be a case of AHTR (ABO
incompatibility due to clerical error). DAT was positive in
this case. There was slight increase in S. Bilirubin. Other
parameters like RFT & LFT were normal.

Bacterial Sepsis

A single case of bacterial sepsis was observed. The patient
was a 34 year old female admitted in Department of
Obstetrics and Gynaecology. The patient while receiving
PRBC transfusion developed symptoms of reaction in the
form of high grade fever. The sepsis was confirmed by
positive blood cultures for Klebsiella pneumonia of both
blood bag and patient’s blood. The donor could not be
traced out in this case.

Hypotensive Reaction

Hypotensive reaction was observed with PRBCs in a
45 years old male who was already on ACE inhibitors
admitted in Department of Medicine.

Discussion

Clinical reporting is the only source of information about
the incidence of transfusion reactions. In the present study
all the reactions reported were acute. No case of delayed
transfusion reactions was reported possibly due to under
reporting and under diagnosis of the cases though all the
recipients of blood and blood components were advised to
visit the clinician after every 15 days for 6 months.

Data on the incidence of FNHTR varies greatly in the
literature. Possible reasons for this variation include dif-
ferences in recording of symptoms by the bedside staff,
case ascertainment, and use of pre transfusion medications
to control fever. In our study the highest percentage of
reactions was constituted by FNHTR (73 %). The inci-
dence of FNHTR is high because PRBCs were not leu-
codepleted. Prestorage WBC reduction significantly
reduced the rate of FNHTRSs to PCs and PRBCs [4]. All the
subjects that had transfusion reaction presented with fever
with an average highest temperature of 39.3 + 0.6 °C
Fever was associated with rigor and chills. The present
study correlated well with the study done by Chowdhury
et al. [5], Khalid et al. [6] and Bhattacharya et al. [7] which
also showed highest incidence of FNHTR in their studies
(Table 3). Febrile reactions result from the interaction of
the recipient antibodies with the antigens on donor leuco-
cytes and can be reduced by transfusion of leuco-reduced
blood products.

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 reac-
tions. Majority of the allergic reactions presented with skin
manifestations such as urticaria, rashes and pruritis. Inci-
dence of allergic reactions varied greatly in literature
(25-55.1 %) [1, 5]. The present study correlated well with
the literature [5—7] which also showed the second highest
prevalence of allergic reactions in their studies (Table 3).

Bacterial sepsis remains an important cause of transfu-
sion-related morbidity and mortality. Sources of bacteria
are believed to arise from donor either from venepuncture
site, from unsuspected bacteremia or during component
preparation [11]. It was found in one patient. The pathogen
isolated was klebsiella pneumonia. The case occurred in
summer season which suggests that either sweating might
be a factor for bacterial proliferation in the donor skin flora
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Table 3 Comparative studies of incidence of ATRs

Name of studies FNHTR (%)  Allergic reactions (%) AHTR (%) Bacterial sepsis (%) Hypotensive reactions (%)
Chowdhury et al. [5] 62.5 25 - - -

Khalid et al. [6] 419 344 1.8 0.9 1.4

Bhattacharya et al. [7] 41 34 8.56 3.8 -

Venkatachalapathy TS et al. [8]  43.75 50 - - -

Kumar et al. [1] 35.7 55.1 2.6 - -

Payendeh et al. [9] 37.2 49.2 - - 6.8

Present study 2015 73 24 1 1 1

Table 4 Comparative studies
of ATRs due to blood/blood

components

Name of study WB and PRBC (%) Platelets (%) FFP (%)
Bhattacharya et al. [7] 82.8 11.4 5.7
Venkatachalapathy TS et al. [8] 95.83 - 2.08
Haslina et al.[10] 76.5 6.57 16.9
Kumar et al. [1] 42.8 37.75 19.38
Payandeh et al. [9] 45.7 20.3 30.51
Present Study 2015 91 8 1

or lack of appropriate disinfection of the phlebotomy site.
Acute hemolytic reaction was observed in one case, that
was due to ABO incompatibility. This correlated well with
the study done by Khalid et al. [6] (Table 3).

One case of hypotensive reaction in patient on ACE
inhibitor was seen. Similar case was reported by Kalra
et al. [12].

Only a single ATR was reported due to FFP i.e. FNHTR.
No allergic reaction was reported with FFP as the incidence
of ATRs with FFP was quite low. Red cells and whole
blood were most commonly associated with transfusion
reactions (Table 4). PRBCs were the blood components
most frequently involved in immediate ATRs compared to
other components. This is probably due to the high con-
sumption of PRBCs, especially by obstetric cases, trauma
center with patients of multiple injuries, acute hemorrhages
and those requiring surgical procedures. Maximum cases of
ATRs were reported from Department of Gynaecology and
Obstetrics whereas lesser incidence of ATRs in other
departments may be due to under reporting of cases.

Patients who had previous history of transfusion are
more susceptible to have ATRs as against those who had
no previous history of blood transfusion.

Conclusions
The majority of ATRs were FNHTRs followed by allergic

reactions. Leucodepleted PRBCs help in reduction of
FNHTR. Complete removal of plasma and its replacement
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by additives will reduce allergic reactions. Proper disin-
fection of phlebotomy site and adoption of diversion
technique will decrease the risk of bacterial sepsis.
Improper storage in unmonitored conditions outside the
blood banks lead to deterioration of red cell units. Hence
strict adherence to protocol in blood bank and clinical ward
will reduce ATRs. Reporting of all ATRs and continuous
medical education to medical and paramedical staff will
help in strengthening hemovigilance system.
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