
ORIGINAL ARTICLE

Active Hemovigilance Significantly Improves Reporting of Acute
Non-infectious Adverse Reactions to Blood Transfusion

Naveen Agnihotri1 • Ajju Agnihotri2

Received: 24 May 2014 / Accepted: 30 June 2015 / Published online: 16 July 2015

� Indian Society of Haematology & Transfusion Medicine 2015

Abstract One of the key purposes of a hemovigilance

program is to improve reporting of transfusion related

adverse events and subsequent data-driven improvement in

blood transfusion (BT) practices. We conducted a study

over 3 years to assess the impact of healthcare worker

training and an active feedback programme on reporting of

adverse reactions to BTs. All hospitalized patients who

required a BT were included in the study. Healthcare

workers involved in BT to patients were sensitized and

trained in adverse reaction reporting by conducting training

sessions and meetings. All the transfused patients were

‘actively’ monitored for any acute adverse reaction by

using a uniquely coded blood issue form. A total of 18,914

blood components transfused to 5785 different patients

resulted in 61 adverse reaction episodes. This incidence of

0.32 % in our study was found to be significantly higher

(p\ 0.005) than that reported from the same region in the

past. Red blood cell units were the most frequently trans-

fused component and thus most commonly involved in an

adverse reaction (42.6 %), however apheresis platelets had

the highest chance of reaction per unit transfused (0.66 %).

There was no mortality associated with the BT during the

study period. An active surveillance program significantly

improves reporting and management of adverse reactions

to BTs.

Keywords Blood transfusion reactions � Transfusion

reactions and India � Hemovigilance � Incidence

Introduction

Hemovigilance may be defined as the collection and

analysis of information on the complications of blood

transfusion (BT). One of the main purposes of developing a

hemovigilance program is to improve reporting of trans-

fusion related adverse events and subsequent data-driven

improvement in BT practices [1].It was first introduced in

France in 1993 where it was mandatory while first volun-

tary reporting system was introduced in United Kingdom in

1996. Since then the developed countries have taken a lead

in the hemovigilance programme [2], however Asian

countries like India are still lacking a well established

system for hemovigilance. A hemovigilance program of

India was launched in December 2012 with an initial road

map for 5 years. One of the key objectives of this program

is to create awareness among health care professionals

about adverse reactions associated with blood and com-

ponent transfusions (BT) and monitor these reactions [3].

We thus conducted a study to evaluate the effect of active

hemovigilance program on reporting of BT reactions in an

Indian hospital setup.

Materials and Methods

This study was conducted in a newly commissioned 250

bedded multispecialty hospital in North India over a period

of 3 years from January 2011 to December 2013. All

hospitalized patients who required a BT and consented for

the same were included in the study. Blood bank issued 4
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log leukodepleted packed red blood cells (RBC), while

rests of the components issued for the transfusion were

non-leukodepleted. Whole BT was provided for exchange

transfusion in newborn only and all other patients received

blood components. Random donor platelets (RDP) were

issued without pooling because it is not permitted by the

licensing and regulatory authorities in India. Single donor

platelets (SDP) were prepared on automated apheresis

devices (AmicusTM, Fenwal Inc., Lake Zurich, USA and

Trima Accel� Terumo BCT Inc, Lakewood, USA) how-

ever leukodepletion achieved was not determined on these

SDP units. Alloantibody antibody screening using com-

mercial 3 cell panel (Surgiscreen�, Ortho Clinical Diag-

nostics, New Jersey, USA) was done on blood samples

from all the patients requiring BT. Prolonged storage (be-

yond 1–2 h) of blood units in the wards, operation theaters

and ICUs was discouraged and blood was issued immedi-

ately prior to the transfusion.

All the blood and components issued by the blood bank

within the hospital were ‘actively’ monitored for any

adverse reaction. Patients were monitored before, during

and after the BT in line with good transfusion practices [1]

and hospital protocols. Patients who experienced a reaction

associated with a BT were evaluated and managed by the

treating doctors in consultation with the blood bank doctor.

It was mandated to immediately report any transfusion

reaction to the blood bank.

In our study, we sought the feedback on every BT

received by the patients and not just adverse reaction cases.

For this, all the compatibility cum reaction forms issued

with blood units were coded with a unique serial number.

This form was asked back by blood bank within 24 h of the

transfusion. Serial number allowed tracking of all the

compatibility forms and thus blood units issued during the

study period. Junior doctors and nurses were trained to fill

the reaction form and return it to the blood bank in all the

cases irrespective of whether a blood reaction occurred or

not. Reporting of the delayed adverse reactions (i.e. those

happening after 24 h of a BT) to blood bank was also

encouraged. To make reaction reporting objective, uniform

as well as sensitive, the blood reaction form had a ‘body

system’ vise questionnaire. To encourage compliance, this

reaction questionnaire was made in the form of a check-list

which could be easily filled in minimum time while cap-

turing all the details (Fig. 1).

Compatibility stickers were retained in the patient

records. A detailed work-up with relevant investigations

was done in all the BT reaction cases as per international

standards and local SOP. This comprised a minimum of

clerical check, repeat ABO, Rh testing, visual examination

and Coomb’s test on pre- and post transfusion samples in

all the reaction cases. Additionally other investigation

guided by the patient’s reported sign and symptoms were

done wherever required. A copy of the reaction work up

report with findings, final interpretation and future man-

agement of the patient was sent back to the treating unit for

filing in the patient record. Transfusion reactions were

defined and classified for severity according to the guide-

lines provided by the International Society of Blood

Transfusion working party on hemovigilance (ISBT) [4].

Same guidelines were used to determine the relation of the

BT to the adverse transfusion reaction, i.e. imputability of

the BT.

Staff Training

It was done as a two tier approach; senior clinicians were

sensitized to the BT reactions and its reporting while nurses

and junior doctors were trained on all the aspects of

reporting of such reactions. The hospital transfusion com-

mittee meetings were chosen as a platform to sensitize the

senior clinicians and major users of blood. Besides this, at

least 1 conference per year and a survey on preferences and

practices of senior clinicians was conducted during the

study period.

Junior doctors and nursing staff was regularly sensitized

and trained on the reporting aspects during the 30 min

training session held every 3rd month during the study

period. All the newly recruited nurses were trained for the

BT reaction reporting in the induction training sessions

held for them in the initial few days of their joining.

Statistical Calculation

Incidence of BT reaction was calculated as percentage of

total units transfused collectively and according to the type

of component. Since an active surveillance system was in

place from the beginning of the hospital there was no past

data for the comparison. Hence, a comparison was made

with the incidence reported in the studies published in the

indexed medical journals form the same region, i.e. North

India [5, 6] to avoid any population bias. A p value less

than 0.05 was considered as statistically significant. Chi

square test was used to calculate the p value.

Observations and Results

Sensitization of Healthcare Workers

During the study period a total of 8 hospital transfusion

committee meetings, 29 teaching sessions and 4 confer-

ences were held to sensitize the doctors and nurses

regarding BT reactions. Additionally, one practice and
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preference survey was also undertaken for the senior

clinicians and heads of the major user departments.

Blood Transfusion Reactions

Most of the blood in our hospital was utilized for adult

medical and surgical patients receiving blood for the first

time. Our hospital did not have in-patient facilities for

organ transplant and radiation oncology and there was no

separate hemato-oncology unit.

During the study period a total of 61 adverse reactions

were noted to an aggregate of 18,914 BT, i.e. an inci-

dence of 0.32 %. These reactions were noted in 58

different patients; three patients reacted twice to BT

during the same admission. Age of the patients experi-

encing an adverse reaction to BT ranged from 5 months

to 89 years. A total of 11,776 compatibility cum reaction

forms were used to issue these 18,914 blood components

to 5785 different patients and 11,643 forms were received

back in the blood bank. Almost all the forms which could

not be received back in the blood bank were used in the

operation theater and were lost in the transit. However no

transfusion reaction was noted in the patients who were

issued these (missed) forms and same was confirmed by

personally communicating with the staff involved in the

patient’s care.

BLOOD TRANSFUSION ADVERSE EVENT REPORTING FORMAT

Implicate blood unit no. ________________________ Type of component ________________

Date & time of adverse event ___________________

Important before filling the format:  Even an isolated sign/ symptom can be associated with adverse 
effect to blood transfusion. Your cooperation shall help us in selecting the right blood type for future 
transfusion needs of the patient. PLEASE REPORT TO DEPT OF TRANSFUSION MEDICINE, 
BLOOD BANK ABOUT THE EVENT.

Please fill in relevant laboratory results only.

Please tick the appropriate (√) regarding sign and symptoms

Vitals
Increase in temp (>10C) Hypotension       Drop by ____ (mm Hg)

Hypertension        Rise by ____ (mm Hg) Tachypnea rise by ____ (per min)

Generalized
Rigors Chills Myalgia Back pain others ____________________
Jaundice 

Respiratory system
Dyspnoea Stridor Wheezing Angioedema Bronchospasm

Skin
Irritation Rash specify ____________  Pruritis Urticaria
Petechiae/ purpura/ ecchymosis

GI system
Nausea Vomiting Diarrhoea

CVS
Tachycardia Others

Other findings ________________________________________________________________________

Laboratory parameters (only relevant abnormal results):

Hemogram________________Urine ______________ LFT ________________RFT ______________

Imaging/ Radiological findings __________________________________________________________

Signature of Doctor ________________________________

Name ______________________________

Fig. 1 Blood transfusion

reaction questionnaire and

reporting format
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Transfusion reactions to various blood and components

are summarized in Table 1. Allergic reactions were the

most common (60.7 %) type of reactions noted in our

study. Although, RBCs were the most commonly impli-

cated (42.6 %) component type for a BT reaction

(Table 1), there was no difference in the incidence of

reaction due to fresh frozen plasma (FFP) or RBC (0.35 vs

0.31 % respectively; p = 0.7; Table 2). We found that

there was a higher than an average chance of a transfusion

reaction with a single donor platelet transfusion (0.66 %;

p = 0.04) as compared to other blood components. Total

components issued and percentage of components which

caused an adverse reaction, are shown in Table 2. Pre-

transfusion medications to prevent BT reactions were not

routinely administered in the hospital.

Although it was mandatory to immediately report any

adverse transfusion reaction to the blood bank, it was noted

that 20 out of total 61 reactions (32.8 %) were not reported.

Blood bank came to know of these reactions only through

the compatibility cum reaction forms which were solicited

back within 24 h of the transfusion. One case of Transfu-

sion associated circulatory overload (TACO) was also not

reported and was diagnosed retrospectively. All such un-

reported reactions were also worked up in the blood bank

and patient records were reviewed by the medical officer of

blood bank. Types of unreported reactions are summarized

in Table 3.

BT reactions at our centre were compared with those

reported in the literature from the same region. On

searching the literature only two studies published by

premier academic institutions from North India could be

found for this comparison (Table 4). Unpublished data

from another multi-superspeciality hospital in the same

region of Delhi, North India was also obtained for the

comparison (personal communication).

The incidence of BT reactions was found to be signifi-

cantly higher at our center where an active feedback on all

the transfusions was sought (Table 4). All other centers

compared in our study relied on a passive reporting of BT

reactions to the blood bank. Percentage of reactions per

unit as well as per patient transfused was also found to be

significantly higher (p = 0.005) at our center.

No delayed transfusion reaction was reported in our

study and all the reactions occurred within 24 h of the BT.

Similarly other centers also reported nil to negligible

delayed reactions. No case of non-immune hemolysis was

found at our center. Similarly, there was no BT associated

mortality in our study. Only one of the published study

from the region reported mortality due to BT reaction and

it was significantly higher when compared to that in our

study (Table 4).

Although BT at our centre was not associated with any

mortality, 10 out of 61 (16.4 %) reactions were classified

as sever to life threatening as per ISBT criteria (Table 5).

Imputability of the BT to the adverse reactions was pos-

sible to definite in approximately 97 % of the cases

(Table 6).

Discussion

Hemovigilance is a relatively recent addition to the concept

of blood safety. It is a surveillance procedure covering the

complete BT chain—from collection of blood and com-

ponents to follow up of the recipients. One of the main

aims is to identify trends in adverse reactions and events to

a BT so that awareness regarding transfusion hazards can

be increased and BT practices improved. The landmark

hemovigilance scheme of the United Kingdom—Serious

hazards of transfusion (SHOT) has already prompted many

significant changes in BT practices over 17 years of its

existence [7].

A hemovigilance program was recently launched in

India also and this program is still in its early infancy. The

road map based on local scientific evidences is still under

preparation for this program in India. One of the key

deciding features of any (hemovigilance) surveillance

programme is involvement of its (healthcare) delivery

team. We conducted this study to test the feasibility and

impact of active surveillance programme on BT reaction

Table 1 Types of acute non-

infectious transfusion reactions

seen with different blood

components

Type of reaction Type of component

FFP RDP RBC SDP Total (%)

Allergic reaction 18 4 10 5 37 (60.7)

Febrile non-hemolytic transfusion reactiona 1 1 11 4 17 (27.9)

TACO/TADb 1 0 3 0 4 (6.6)

Others 1 0 2 0 3 (4.9)

Total (%) 21 (34.4) 5 (8.2) 26 (42.6) 9 (14.8) 61 (100)

a Only rigors and/or chills with or without fever were classified as FHNTR as per definition
b Transfusion associated dyspnea
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reporting in an Indian set up. We then compared the results

of our active surveillance system with that of the existing

system of passive reporting to blood banks in India.

Mainstay of our surveillance program was active feed-

back on all the transfused units along with sensitization and

training of healthcare workers associated with BT to the

patients. All the blood units were tracked for a feedback

within 24 h of issue from the blood bank. A standardized

and structured reaction form was collected for all the issued

units with comments of the doctor involved in that

Table 2 Reaction percentage

according to the type of blood

component transfused

Type of component Total reactions Total units issued Reaction percentage

FFP 21 5970 0.35

RDP 5 3298 0.15

RBC 26 8276 0.31

SDP 9 1370 0.66

Total 61 18,914 0.32

Table 3 Classification of un-

reported transfusion reactions
Type of reaction Type of component

FFP RDP RBC SDP Total (%)

Allergic reaction 8 1 2 2 13 (65)

Febrile non-hemolytic transfusion reaction 1 0 4 1 6 (30)

TACO 0 0 1 0 1 (5)

Total (%) 9 (45) 1 (5) 7 (35) 3 (15) 20 (100)

Table 4 Comparison of non-infectious complications of blood transfusion reported in studies from North India

Current study, Delhi

(Jan 2011–Dec

2013)

AIIMS, Delhi Study [5]

(Dec 2007–April 2012)

PGIMER, Chandigarh

Study [6] (July 2002–July

2003)

Multi- superspeciality hospital,

North, Delhib Jan 2012–Dec

2013

Units transfused 18,914 380,658 56,503 8487

Patients transfused 5785 NA 29,720 2803

RBC used 4 log leukodepleted Non-leukodepleted to

leukodepleteda
Non-leukodepleted Leukoreduced using buffy coat

method

Alloantibody antibody

screening done

Yes No No Yes

Hemovigilance Active feedback Passive reporting Passive reporting Passive reporting

Number of total reactions 61 196 105 12

Reactions within 24 h of

transfusion (% of total

reactions)

61 (100) 195 (99.5) 102 (97.1) 12 (100)

Mortality due to acute

transfusion reactions

0 NA 7 (p = 0.04) 0

Non-immune hemolysis (%

of total reactions)

0 (0) 5 (2.6)

p = 0.21

6 (5.7)

p = 0.06

0 (0)

Incidence of adverse reaction

per unit transfused (%)

0.32 0.05

p\ 0.0001

0.19

p = 0.0005

0.14

p = 0.007

Incidence of adverse reaction

per patient transfused (%)

1.00c NA 0.35

p\ 0.0001

0.43

p = 0.005

NA data not available
a Non-leukodepleted from 2007 to 2009; 2010–2012—leukofiltered; personal communication
b Personal communication
c 61 reactions were seen in 58 different patients
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transfusion. Even when no reaction was noticed, this form

was mandated to be returned to the blood bank with

comments that no reaction occurred to BT. In case of an

adverse reaction details of the reaction were to be reported

in the structured format.

BT reaction incidence in our study was found to be

0.32 % which was significantly higher (p\ 0.001) than

that reported in the past from India [5, 6]. Also, this inci-

dence in our study is very similar to that reported by some

well developed hemovigilance networks in the developed

countries. The incidence reported in the past from Quebec

hemovigilance system in Canada, Auckland regional blood

centre New Zealand, Washington.

University Missouri United States and French

hemovigilance network is 0.35, 0.34, 0.23 and 0.37 %

respectively (p[ 0.05) [8–11]. Practices at our center like

pre-storage leukodepletion of RBC and alloantibody anti-

body screening on all the patient samples would have

expected a lower incidence of transfusion reaction. On the

contrary, this incidence was found to be significantly

higher than that reported by the other Indian centers

compared in our study. This higher incidence in our study

can be attributed mainly to the active feedback sought by

the blood bank for all the transfused blood and compo-

nents. It is commonly believed and acknowledged that

there is an underreporting of BT reactions in a system of

passive reporting. Blood centers in other countries also that

relied on a passive reporting system have reported a lesser

incidence of adverse reactions. The incidence reported by

blood centers in Puerto Rico [12], Pakistan [13] and Serbia

[14] was similarly less at a rate of 0.22, 0.12 and 0.13 %

respectively (p\ 0.05).

We did not rely merely on the voluntary reporting of the

BT reactions by the nurses or doctors at the patient bedside.

This is evident from the fact that nearly one-third of the

reactions were discovered as a result of an active follow up

Table 5 Severity classification of adverse transfusion reactions as per ISBT criteria [4]

Severity grade Number of

reactions (%)

1 (Non severe) 51 (83.6)

(The recipient may have required medical intervention but lack it would not result in permanent damage

or impairment of body function)

2 (Severe) 6 (9.8)

(The recipient required prolongation of hospitalization directly attributable to the reaction/persistent or

significant disability/incapacity/reaction necessitated medical or surgical intervention to preclude

permanent damage or impairment of body function)

3 (Life threatening) 4 (6.6)

(The recipient required major intervention following the transfusion to prevent death)

4 (Death) 0 (0.0)

(The recipient died following an adverse transfusion reaction)

Total 61 (100.0)

Table 6 Strength of relation of BT to adverse reaction as per ISBT criteria [4]

Imputability Total reactions (%)

Definite (certain) 39 (63.9)

(Conclusive evidence beyond reasonable doubt that the adverse reaction can be attributed to the transfusion)

Probable (likely) 11 (18.0)

(Evidence is clearly in favor of attributing the adverse reaction to the transfusion)

Possible 9 (14.8)

(Evidence is indeterminate for attributing the adverse reaction to the transfusion or an alternate cause)

Unlikely (doubtful) 2 (3.3)

(Evidence is clearly in favor of attributing the adverse reaction to causes other than the transfusion)

Excluded 0 (0.0)

(Conclusive evidence beyond reasonable doubt that the adverse reaction can be attributed to causes other than the

transfusion)

Total 61 (100.0)
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by blood bank and were not voluntarily reported by the

healthcare workers at patient bed side.

Underreporting of minor transfusion reactions is a known

fact [15]. However, non-reporting of events like febrile non-

hemolytic reactions (FNHTR) and TACO, as noticed in our

study, can have serious consequences for the transfused

patients. Circulatory overload as seen in TACO is one of the

most frequent potentially severe complication of RBC

transfusion [16]. Unfortunately, it is also one of the most

underreported and under-diagnosed complication of BT [17,

18]. An active surveillance system as demonstrated in our

study can improve reporting of such complications and

prevent such potential morbidities and mortalities due to BT.

A well designed system for detecting BT reactions and

training of staff involved in BT therapy are critical for

accurate collection of such data [19]. Standardization of the

reporting system is recommended to improve the moni-

toring of BT reactions. Active surveillance system not only

improves reporting of adverse BT events, it may also

decrease the incidence of non-immune hemolysis and

resultant mortality. Bhattacharya et al. had reported [5] that

non-immune hemolysis occurred mainly because of pro-

longed storage of RBC units outside blood bank.

Active feedback on all issued units within a stipulated

time may tackle this issue of prolonged storage of blood

units outside blood bank and thus decrease such incidents.

Most common reactions were allergic and anaphylactoid

type in our study (60.7 %), a percentage similar to that by

Kumar et al. from AIIMS, Delhi (60.2 %) [5] and Bhat-

tacharya et al. from PGIMER, Chandigarh (37.8 %) [6].

Other studies also have reported a similar incidence of

these non-infectious transfusion reactions [20, 21]. There-

fore, while commonest type of reactions reported in our

study were similar to that reported earlier from India,

overall incidence was much higher in our study.

Characteristics of the transfused patient determine the

chances of a BT reaction. Therefore, reaction per patient

rather than the overall incidence seems to be a better pre-

dictor of the risk [21] and thus should be reported in all

such studies. As our hospital was a new facility, software

implementation was initially patchy and patient demo-

graphics could not be captured seamlessly.

We thus could not analyze the characteristics of the

transfused population in terms of gender ratio, specialty

and diagnosis. However, we found that 1 out of every 100

transfused patient experienced an adverse reaction to BT in

our study population. This figure was again significantly

higher than that reported from India (Table 4). Considering

the increasingly large number of patients requiring BT

every year [22], a large number of patients can be pre-

sumed to be exposed to this risk. However, most blood

centers and hospitals lack a proper educational and coun-

seling program on these risks for the BT recipients. Such an

educational program will not only alleviate the BT recip-

ient’s apprehensions, it will also further improve reporting

of such BT reactions.

Conclusion

An active feedback on all the transfused blood units rather

than mere passive reporting of the adverse BT reactions is

an essential pre-requisite for an active hemovigilance

programme. Healthcare worker sensitization and training is

an equally important aspect of such a program. We showed

in our study that an active surveillance program signifi-

cantly improves the reporting and thus morbidity and

mortality due to adverse BT reactions. We also demon-

strated that this active surveillance can be implemented

within the existing framework of blood banking in India.
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