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A B S T R A C T

Background and Objective: This audit was conducted as a part of a quality assurance ac-
tivity to assess the frequency of receiving completely filled out blood transfusion reaction
forms which were accompanied by the required samples. Once this information is known,
we will elevate the bar each year to achieve 100% compliance. The sub-aim was to eval-
uate the frequency of the reported transfusion reactions.
Materials and Methods: The study was conducted from 1st April 2010 to 30th April 2011.
The information was evaluated and the frequency of receiving completely filled blood trans-
fusion reaction forms was assessed. The variables identified were the type of transfusion
reaction, the blood component transfused, the health care personnel filling the form, and
whether there was legible handwriting and a completely filled form. Transfusion reac-
tions were reported as a percentage of the total number of units transfused.
Results: During the study period, 17,880 packed red cells, 13,200 platelets, 13,620 fresh
frozen plasma and 2256 cryoprecipitate were transfused and 106 transfusion reactions (0.23%)
were reported. Of these, febrile non hemolytic transfusion reaction was the most common
(47%), the majority caused by packed red cells.
Conclusion: Eighty-four percent of the transfusion reaction forms were completely filled
as per our criteria. Febrile non hemolytic transfusion reactions were the most common re-
actions reported.

© 2014 Elsevier Ltd. All rights reserved.
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1. Introduction

Hemovigilance is a system of surveillance procedures cov-
ering the entire transfusion chain from collection to
transfusion of blood components designed to avoid unto-
ward effects of transfusion therapy [1]. The reporting of
adverse transfusion reactions is an essential component of
hemovigilance allowing rapid and complete investigation
of problems, preventing their occurrence and re-occurrence.

The implementation of hemovigilance varies around the
globe. Among the pioneers was the European vigilance

network created in 1998 that links several hemovigilance
systems [2]. For example, France has a very robust
hemovigilance system and any incident related to blood
transfusion is reported nationwide [3]. In the UK, hospi-
tals voluntarily report only serious adverse reactions
including an incorrect blood component transfused (IBCT)
and near misses to their national organization called SHOT
(Serious Hazards of Transfusion) [4,5]. In the US, morbid-
ity and mortality associated with transfusion is reported [6].
Similar to SHOT, a voluntary reporting system exists in
Canada, known as the Transfusion Transmitted Injuries Sur-
veillance System (TTISS) which was implemented in 2001
[4]. In Japan, hemovigilance is observed via the Japanese Red
Cross, set up in 1992 [4]. Australia and New Zealand are also
working on their hemovigilance systems [4]. In develop-
ing nations like Africa, hemovigilance exists in some

* Corresponding author. Tel.: +00 92 213 4864511; fax: +34934294,
+34932095.

E-mail address: shabneez.malik@aku.edu (S. Hussain).

http://dx.doi.org/10.1016/j.transci.2014.03.012
1473-0502/© 2014 Elsevier Ltd. All rights reserved.

Transfusion and Apheresis Science 52 (2015) 122–127

Contents lists available at ScienceDirect

Transfusion and Apheresis Science

journal homepage: www.elsevier.com/ locate / t ransci

mailto:shabneez.malik@aku.edu
http://dx.doi.org/10.1016/j.transci.2014.03.012
http://www.sciencedirect.com/science/journal/01678809
http://www.elsevier.com/locate/transci
http://crossmark.crossref.org/dialog/?doi=10.1016/j.transci.2014.03.012&domain=pdf


countries such as Zimbabwe, Uganda and the republic of
South Africa, while it is sporadic in other countries [4].
Similar initiatives have been taken in Asian countries like
China and India to improve their blood banking systems [7,8].

Recently, steps were taken by the Government of Paki-
stan to improve blood safety. In this direction, the National
Blood Transfusion Program (NBTP) made a strategic frame-
work for transfusion practices in 2008–2012 funded by the
Health Ministry of Germany. It has financial and technical
components and is striving for establishing hospital trans-
fusion committees and a comprehensive hemovigilance
system in the country. It is anticipated that in the near future,
a national hemovigilance system will be operative with the
efforts of the NBTP.

To begin with, hemovigilance will become operational
in 22 teaching hospital-associated blood banks in Paki-
stan. Situated in Southern Pakistan, the Aga Khan University
and hospital blood bank is a tertiary care hospital which was
established in 1985. From its conception, the hospital was
focused on an internal system of hemovigilance which is
governed by a hospital transfusion committee called the
blood utilization committee (BUC). It started working in 1999
to monitor various quality indicators, including the fre-
quency of transfusion reactions. Accordingly, a wrong blood
transfusion is considered as a sentinel event with prompt
root cause analysis [9].

Annually, around 46,956 blood and blood products are
transfused. Though a number of clinical practices for trans-
fusion are monitored by the BUC, the details provided by
clinicians for a transfusion reaction were never audited in
our setting. It is important to observe the practices of health
care personnel because transfusion reactions can be ade-
quately monitored only if clinical information is provided
by them. This audit was conducted as a part of a quality as-
surance activity to assess a minor but important aspect of
hemovigilance, regarding the practices of health care per-
sonnel for sending completely filled blood transfusion
reaction forms with the required samples.

2. Materials and methods

2.1. Setting

The Aga Khan University (AKU) is a 700 bed tertiary care
academic institute with a large oncology and trauma units
as well as a fully functional bone marrow transplant unit.
The blood bank at AKUH is responsible for catering to the
entire needs of the hospital as centralized blood banking
is non-existent.

2.2. Collection/transfusion of blood products

The average monthly blood component usage for packed
red cell, platelet, fresh frozen plasma (FFP) and cryopre-
cipitate were 1490, 1100, 1135 and 188 respectively in the
study year. Ninety percent of our donor population is com-
prised of males. Blood is collected in a closed system in
CPDA1 and the standard inventory is non-leukoreduced.
However, bedside filtration is routinely provided to all chron-
ically transfused patients, and patients with a history of

febrile non hemolytic transfusion reactions qualify for
pre-medication.

2.3. Evaluation of transfusion reactions

In our institute, nurses are credentialed for blood trans-
fusion. Each patient is monitored regularly for vital signs
and the patient is advised to report any untoward symp-
toms during transfusion. If a blood transfusion reaction is
suspected, the nursing staff stops the transfusion immedi-
ately, seeks medical advice and sends 4 ml of EDTA blood,
any voided urine sample, the used blood bag with tubes to
the blood bank along with a completely filled transfusion
reaction form (see Fig. 1). The time is noted by the blood
bank personnel after receiving the required samples for
further work. The standard laboratory evaluation (includ-
ing re-typing, re-crossmatching, direct–indirect globulin test
and blood count) is performed for every febrile transfu-
sion reaction following red cell transfusion. Each evaluation
is reported by the technologist to the hematology resident
who checks the medical record of the patient, verifies the
findings and documents the details after consulting the at-
tending in Blood bank. In case of transfusion of the wrong
component, a thorough investigation is done to identify the
weak links and measures are taken to bridge the gaps.

The clinical diagnosis of transfusion reactions is made
according to the American Association of Blood Banks (AABB)
guidelines [10]. A febrile non hemolytic transfusion reac-
tion (FNHTR) was considered with the rise of 1 °C rise of
body temperature during or within an hour of blood trans-
fusion. Allergic reactions are diagnosed when dermatological
manifestations of hives or urticaria are apparent.

Due to technical restraints, diagnosis of transfusion
related acute lung injury (TRALI)/transfusion associated
cardiac overload (TACO) is based on clinical criteria. Ac-
cording to the European Hemovigilance Network (EHN),
TRALI is diagnosed on the basis of respiratory distress within
6 hours of initiation of the transfusion, the absence of signs
of cardiac overload, radiographic evidence of new bilater-
al pulmonary infiltrates [11], hypoxemia (PaO2/FIO2 <
300 mm Hg or pulse oximetry <90%) and absence of risk
factors for acute lung injury [12]. Central venous pressure
monitoring and PaO2/FIO2 ratio are performed in the ICU
setting only. We do not do a post-complete blood count
(CBC) to evaluate for transient (<6 hours) drops in white cells.
TACO is diagnosed if there is a new onset or exacerbation
of three or more of the following within 6 hours of cessa-
tion of transfusion: acute respiratory distress (dyspnea,
orthopnea, cough), elevated BNP; elevated central venous
pressure, evidence of left heart failure, evidence of posi-
tive fluid balance, and radiographic evidence of pulmonary
edema [13].

2.4. Audit criteria

This audit was conducted from 1st April 2010 to 30th
April 2011. During the study period, reported transfusion
reactions and the provider-reported information (top of the
form) was evaluated. In this audit, the variables identified
were the type of transfusion reaction, the blood compo-
nent transfused, the health care personnel filling the form,
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legible handwriting and completely filled form. Traceabil-
ity of the health care personnel filling the form was assessed
by their signature, pager number or mnemonic. Since there
was no available international bench mark, our focus was
estimating the frequency of completely filled transfusion re-
action forms in our setting. Once this is known, we can set
the target for ourselves in the future and can elevate the
bar each year to achieve 100% compliance.

2.5. Statistical analysis

All data were entered into SPSS version 19.0 (IBM,
Armonk, NY, USA). Descriptive data were given as percent-
ages. The forms were scored one or zero depending on the
degree of completion. Forms scoring one were considered

as completely filled forms. Transfusion reactions were re-
ported as a percentage of total units transfused.

2.6. Ethical approval

The study was given exemption from ethical approval by
the ethical review committee of The Aga Khan University
(#2800-Pat-ERC-13).

3. Results

During the study period, 17,880 packed red cells, 13,200
platelets, 13,620 fresh frozen plasma (FFP) and 2256 cryo-
precipitate were transfused and 106 transfusion reactions
(0.23%) were reported. Ninety-five (89.6%) of the forms had

The Aga Khan University Hospital, Karachi
Clinical Laboratory.Blood Bank

Transfusion Reaction Reporting Form

Note: This form must be accompanied by used blood bag (with remaining blood) along with administration set 
(without needle). One 4ml EDTA blood sample from the recipient labeled as “post transfusion” along with urine 
sample (if voided) should be send within ONE HOUR to the blood bank.

NB. This part of the form will be filled in by doctor reporting the transfusion reaction.

Patient’s Name: M.R.#:

Location:   ABO & Rh_Group:

Donor No: Component: P/C FFP PLT Group & Rh:

Transfusion started on Date: Time: By:

Transfusion stopped on Date: Time: By:

Approximate Volume Transfused               ml.

Please mark “X” for the reaction noted:

Hematuria Any Other

(Signature of physician reporting reaction) (Date) (Time)

BLOOD BANK REPORT (To be filled in by blood bank personnel)
Sample Received

Blood Bag with tubes
Urine Sample
Name of technologist who received above sample:                                                         Date & Time:

Recipient’s ABO& Rh group, re-checked Pre- sample:                                    Post -sample:

Donor Blood Group & Rh, re-checked: 

Recipient & donor re-cross matched Pre- sample:                                     Post sample:

Direct Coomb’s result on recipient           Pre-sample:                                      Post sample: 

Recipient’s Hemoglobin                           Pre-sample:                                      Post sample:

Recipient’s peripheral film findings         Pre sample:                                      Post sample:

Urine sent for D/R

Chills Fever Nausea Dyspnea Urticaria
Hemorrhage

Yes No EDTA blood sample Yes No
Yes No

Blood Bag sent for culture & sensitivity:  Yes □ No □ Results of C&S:

Yes □ No □ Results of urine D/R:

Remarks (if any by technologist):

Technologist signature:                                                              Date & Time:
Resident Comments:                                                                   Signature
Final conclusion                                                                          Signature

AKUH0935/CL031 September 2008 Rev: 01 

Fig. 1. Transfusion reaction reporting form.
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legible hand writing. Seventy-eight (83.6%) forms were com-
pletely filled. Demographics (which include name, age,
gender and medical record number), symptoms and signs
were mentioned in 106 forms. The amount of the blood
component transfused was missing in 10 (9.4%) forms. Trace-
ability (which includes name, mnemonic, pager number or
signature) was present in 92 (86.8%) forms. Fifty-three (50%)
forms were filled by the doctors and 44 (83%) were com-
pletely filled, while 35 (33%) forms were filled by nurses and
24 (68.6%) were completely filled. In the remaining 18 forms
it was not clear whether it was the nurse or doctor who filled
in the form and 10 (55.6%) were completely filled. The
samples received by the blood bank within the required time
frame are given in Table 1.

The frequency of different types of transfusion reac-
tions due to different blood components transfused is shown
in Table 2. Packed red cells accounted for 86.8% of the trans-
fusion reactions followed by platelets (7.5%), FFP (4.7%) and
cryoprecipitate (0.09%). The frequency of FNHTR and aller-
gic reactions was 0.1% each while for TRALI it was 0.006%
of the total units transfused.

FNHTR was the most frequent reaction (47%) followed
by allergic transfusion reactions (45%) and these occurred
predominantly with packed red cell transfusions. TRALI
(2.8%) was reported for two patients after packed red cell
transfusion and one patient after FFP was transfused. The
donors in the TRALI cases in our audit were males. There
were a total of five nonspecific transfusion reactions (4.7%)
and all of them occurred with packed red cells. In these pa-
tients the only sign was tachycardia and the transfusion was
stopped and reported. There were no IBCT or clerical errors
reported in our audit.

The following transfusion reactions were observed during
administration of nine leukoreduced blood components:
FNHTR (n = 3), allergic reactions (n = 4) and TRALI (n = 1) and
one non-specific transfusion reaction (in which the only sign
was tachycardia).

4. Discussion

We found that more than 80% of transfusion reaction
forms were completely filled in our setting. To the best of
our knowledge, there are no other institutions (national or
international) that have audited the compliance of health
care personnel in sending completely filled transfusion re-
action forms to the blood bank. The highest frequency of
transfusion reactions in our audit occurred with packed red
cells (86.8%) followed by platelets (7.5%), FFP (4.7%) and cryo-
precipitate (0.09%). Similar rates have been reported in
another audit in which packed cell transfusion caused the
most frequent transfusion reactions (62.4%) followed by
platelets (14.4%) and FFP (11.2%) [14]. We reported a lower
frequency of transfusion reactions (0.23%) compared to a
Nigerian hospital which was high at 8.7% [15]. Similarly, the
frequency of reactions was 1.6% in a pediatric intensive care
unit in Montreal [16]. Studies conducted in India, Brazil and
Malaysia reveal a reporting rate that was lower or almost
comparable to our reporting rate (0.05, 0.24 and 0.53% re-
spectively) [12,17,18]. The lower frequency as reported by
us might represent under-reporting because of the inferi-
or sensitivity of nurses/residents monitoring blood
transfusion. Following this recognition, we initiated veri-
fication of information from the primary medical record or
through interviews of staff or the transfusion recipient by
hematology residents. Also, we initiated an on-line inci-
dent reporting for every event related to blood transfusion,
hence maximizing reporting.

FNHTR were the most common reactions (approximate-
ly 47%) in our setting and majority occurred with packed
red cell transfusions. Similar high frequencies in the range
of 41% and 70% have been observed by others [12,19]. The
estimated frequency of febrile reactions in non-leukoreduced
red blood cells ranges from 0.34 to 6.8% of all units trans-
fused [19–23]. Apparently, a FNHTR of 0.1% of non-
leukoreduced blood/blood products transfused in our study

Table 1
Samples received by the blood bank along with transfusion reaction form.

Blood bank Blood bag n(%) Tubing n(%) Urine sample n(%) EDTA sample n(%)

Received within 1 hour 27 (25.5) 27 (25.5) 25 (23.6) 30 (28.3)
Received after 1 hour 71 (67) 70 (66) 43 (40.6) 69 (65.1)
Not received 8 (7.5) 9 (8.5) 38 (35.8) 7 (6.6)

Table 2
Frequency of transfusion reactions with different blood components.

Types of transfusion reaction

Component No. of blood
components
transfused

Febrile non
hemolytic

Allergic TRALI Non
specific

Total n(%)

Packed red cell 17,880 44 41 2 5 92 (86.8)
Platelet 13,200 4 4 0 0 8 (7.5)a

Fresh frozen plasma 13,620 1 3 1 0 5 (4.7)
Cryoprecipitate 2256 1 0 0 0 1 (0.9)
TOTAL n(%) 46,956 50 (47.2) 48 (45.3) 3 (2.8) 5 (4.7) 106

a The denominator counted were individual random platelets dispensed.
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was also an under reporting. Pre-storage leukoreduction
would have been more beneficial in preventing FNHTR [19];
however, due to the expenses involved and considering the
non-affordability of the majority of our patient popula-
tion, it is not applicable in our setting. Bedside
leukoreduction was performed in our institute for chroni-
cally transfused patients such as thalassemics, patients who
underwent bone marrow transplant and those with hema-
tological malignancies; however, FNHTR was still reported
in this population. At least one-third to one-half of FNHTR
sent to the blood bank may have been due to underlying
medical conditions and only coincidental to transfusion. We
were not able to determine the frequency of these condi-
tions during the study period. This prompted us to initiate
verification of information by a hematology resident as
stated earlier.

An allergic transfusion reaction was the second most fre-
quent occurring mainly with packed red cell transfusions.
It accounted for 45% of the total transfusion reactions re-
ported while the frequency of allergic reactions ranged
between 26 and 46% in other studies [12,19]. The esti-
mated overall frequency of allergic transfusion reactions
reported in other studies ranged from 0.09 to 0.15% of all
units transfused [19,20,23] and this was comparable to the
frequency in our audit (0.1%).

The frequency of TRALI was 2.8% in our audit while other
studies have reported a frequency of 0.5–0.8% [17,24]. One
of the limitations was that the diagnosis of TRALI was clin-
ical because of the non availability of a specialized technique
needed to detect anti neutrophil/anti HLA antibodies re-
sponsible for the development of TRALI. Hence the reported
TRALI might be the tip of the iceberg as it was highly de-
pendent on nurse/doctor recognition of TRALI symptoms.
A literature review reveals that leukocyte antibodies were
identified in blood donors of 80% TRALI cases [25] and the
majority of the donors were women with a previous history
of pregnancy [26,27]. These antibodies are targeted against
human neutrophil alloantigens (HNA), human leukocyte
antigen (HLA) class I and HLA class II [28,29]. Anti-HNA-
3a is mainly associated with a fatal prognosis of TRALI
[28,29]. HLA class II antibodies were present in the donors
of 50% of all TRALI cases [30–35].

This audit addresses an important issue of reporting
transfusion reactions and it is the first audit report from Pa-
kistan. A frequency of 84% of completely filled in forms was
observed for reporting transfusion reactions. To the best of
our understanding there is no published literature regard-
ing similar audit as conducted by us. As given in Table 1, the
majority of the samples were sent to the blood bank after
1 hour or were not sent at all. The bags and tubes were dis-
carded by the nursing staff in most cases. Doctors were more
compliant in completely filling in the transfusion reaction
form compared to nurses. Therefore, efforts will be made
to educate the nurses regarding the importance of trans-
fusion reaction reporting.

A drawback of this audit was that delayed transfusion
reactions were not reported to the blood bank. This may be
because there is no policy to report delayed transfusion re-
action. Such patients were often discharged by the physician
and later present to the outpatient clinic with a delayed re-
action. Interestingly, no reactions were reported in the day

care setting where the majority of the blood transfusions
take place. This is most likely due to universal pre-
medications including antihistamines and antipyretics
to all patients which may suppress fever or allergic reac-
tions. Bedside leukoreduction is also performed in all these
patients, further decreasing the rate of the FNHTR
reported.

Recently, BUC has arranged educational programs for
nurses and residents. They have also linked the blood trans-
fusion reaction reporting to incident reporting thereby
making it mandatory for the transfusion reaction to be re-
ported. Since October 2011, the hematology resident on call
in the blood bank goes to the ward once a reaction is re-
ported to personally verify the authenticity of the
information provided to the blood bank.

There was no IBCT reported in our audit, therefore since
August 2012, IBCT has also been introduced as a compo-
nent of hemovigilance. Flyers have also been distributed
in the wards regarding “Correct Patient Correct Blood”. In
the future, a clerical check for hemolysis will be introduced
as a part of the transfusion reaction reporting form and it
will be made mandatory for health personnel to report.

Our aim of performing this audit was to identify the weak
links in our system and to rectify them. Despite limita-
tions in our study, we achieved our goals of studying the
practices of filling transfusion forms. Considering the mor-
bidity and mortality associated with transfusion reactions,
it is important that we receive complete information from
the ward so that a root cause analysis can be performed and
such reactions be avoided in the future. In view of this, we
need to raise the benchmark to 100% for sending com-
pletely filled transfusion reaction forms to the blood bank
in the future.

5. Conclusion

We conclude that the frequency of receiving com-
pletely filled blood transfusion reaction forms was 84%. We
will elevate the target annually by 10% to achieve 100% com-
pliance. Considering the low frequency of the transfusion
reactions reported (0.23%) compared to other institutions,
there may be near miss events or under-reporting of trans-
fusion reactions in our set up. Febrile non hemolytic
transfusion reactions were the most common reaction re-
ported and the majority of the transfusion reactions occurred
with packed red cells.
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