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Abstract

Introduction: Blood transfusion is an integral part of modern health care system without which proper
medical care may not be possible. Despite the availability of guidelines and protocols and sophisticated
blood banking services worldwide, a high rate of inappropriate use of blood transfusion practices has
been reported around the world, both in the developed and developing countries. Hence proper
monitoring is necessary to control this indiscriminate use of blood and blood components. There are
very few studies addressing the audit of transfusion practices exclusively in paediatric population.
Hence this study was designed to evaluate the red blood cell transfusion practices of paediatric
patients admitted in our tertiary care hospital with specialty and superspeciality departments in
Western part of India and analyze the utilization pattern of red blood cell transfusion based on age
group, gender and disease conditions requiring transfusion.
Materials and methods: A Retrospective study was conducted with 300 paediatric patients over a
period of 18 months. In order to assess the appropriateness and inappropriateness and to assess the
adequacy of documentation in case of Red blood cell transfusions.
Statistical analysis: All data was analysed and calculated as descriptive statistics in the form of
percentages out of total red cell transfusion episodes.
Results: Total 679 units of red cell were transfused in 300 consecutive episodes of red cell transfusion
that were included in the study. The clinical specialty with the highest red cell transfusion episodes was
paediatric medicine (82.33%) followed by neonatology (9.33%). Out of 300 red cell transfusion
episodes, 132 (44%) episodes were appropriate in terms of indications and the dose transfused rest of
the 168 (56%) were categorized to be inappropriate with only one adverse reaction was documented.
Conclusion: The study identified a high rate of irrational red blood cell transfusions and inadequacy of
transfusion documentation. Regular transfusion audits and implementation of educational programs
on rational use of blood components for the clinicians are recommended based on the findings of this
study.
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Introduction
Blood transfusion is an integral part of modern health care 
system. There are specific clinical conditions for which 
transfusion of blood and blood components form the mainstay 
of the treatment. However blood transfusion is associated with 
potential risks of acute and delayed complications including 
transfusion transmissible infections. In addition, human blood 
is a scarce and precious resource [1]. Therefore blood 
transfusion should be prescribed only to treat conditions 
associated with significant morbidity or mortality that cannot 
be prevented or managed sufficiently by other means [2]. Also, 
transfusion of blood and components in adequate and optimum 
doses is necessary to achieve the desired clinical outcome [3].

One of the important strategies of the World Health 
Organisation Blood Transfusion programme (WHO/BTS) is a 

reduction in unnecessary transfusion through the appropriate 
clinical use of blood and blood product, and the use of simple 
alternatives to transfusion, whenever possible [4].

Hence guidelines have been published by American association 
of blood banks, British committee for standards in 
haematology, Australian society of blood transfusion, world 
health organization to assist the clinicians in making the 
decisions regarding transfusion of blood and blood 
components. The AABB recommended guidelines on effective 
clinical use of red blood cell which assist clinician to make 
decision whether to transfuse or not. These guidelines elaborate 
on dose or amount of the red cell transfusion as well as on the 
indications and contraindications also. Furthermore, these 
guidelines recommend that clinical and laboratory response to 
transfusion of red blood cell should be monitored which will 
serve as a guide to further supportive care [5-7].
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Additionally monitoring of patients during and after 
transfusion is necessary to detect any adverse reaction to 
transfusion [8]. Despite the availability of guidelines and 
protocols and sophisticated blood banking services worldwide, 
a high rate of inappropriate use has been reported around the 
world, both in the developed and developing countries [9,10]. 
Proper monitoring of blood transfusion practice is necessary to 
control this indiscriminate use of blood and blood components 
[11].

A variety of interventions have been used to monitor and to 
bring about changes in transfusion practices as per the 
guidelines. One of the most widely used interventions for this 
is audit and feedback, which is defined by the Cochrane 
effective practice and organization of care group as “any 
summary of clinical performance of health care over a 
specified period of time [12]. The knowledge gained from 
audit will not only rationalize the use of blood components but 
will also ensure availability of these products to the patients in 
whom transfusion is indicated as per the clinical condition. 
There are many studies available in the literature where the 
researchers have audited the practices of transfusions of blood 
and blood components. However, majority of the studies have 
been carried out in adult population predominantly auditing the 
transfusion practices of fresh frozen plasma and platelet 
concentrates [13,14]. There are very few studies addressing the 
audit of transfusion practices exclusively in pediatric 
population [15,16]. The physiology, pathophysiology, 
developmental stage, size, blood volume, and remaining life 
span of neonates, infants, and pediatric patients differ from 
adult’s population [17].

Hence this study was designed to evaluate the red blood cell 
transfusion practices of pediatric patients admitted in our 
tertiary care hospital with speciality and super speciality 
departments in Western part of India and analyze the utilization 
pattern of red blood cell transfusion based on age group, 
gender and disease conditions requiring transfusion.

Materials and Methods
The retrospective study was performed in the department of 
transfusion medicine of a tertiary care teaching hospital with 
specialty and super specialty service over a period of 18 
months. Approval from the Institutional Ethics Committee was 
obtained for conducting the study. (Reference: IEC (I)/OUT/ 
2043/17).

Inclusion criteria
• The patients from pediatric wards, paediatric intensive care

unit, pediatric haematology section, neonatal intensive care
unit and pediatric surgery wards were included.

• All the patients below 12 years of age.

Exclusion criteria
Children registered in thalassemia centre receiving regular
transfusions as well as those receiving growth factors because
they are more prone to develop allo-immunization as well as

their pathophysiology and congenital cause which limits the 
effectiveness of red cell transfusion.

Sample size
The sample size was 300 patients who received red cell 
transfusions in the period from June 2016 to June 2017. 
Although some patients had received red blood cell 
transfusions more than once during the study period, only the 
first transfusion episode was included in the study for each 
patient.

Data collection
Requisitions received in the blood bank for transfusion of red 
cell concentrates were scrutinized to identify the patient 
population as per the inclusion criteria mentioned above. The 
records of these patients were traced further and data was 
collected from medical record department of the hospital.

The age and gender of patients and clinical specialties 
prescribing the red blood cell transfusions which were 
categorized into percentage of the total as per the gender and 
the age groups as infants (28 days to 1 year of age), neonates 
(1st day to 28 days), pediatrics (1 year to 12 years) and the 
clinical specialty.

Data for assessment of transfusion appropriateness:

• Patient’s weight,
• Clinical diagnosis,
• Indication and dose of red blood cell transfusion,
• Pre-transfusion haemoglobin and haematocrit.

The AABB guidelines were used to assess the
appropropriateness of indications and dose. According to
AABB guidelines adequate transfusion is red blood cell
transfusion at a dose of 10-15 ml/kg which will increase the
haemoglobin about 1-2 g/dl in neonates and pediatric patients
[18].

The transfusion episode was considered appropriate if both the
indication and dose transfused was as per the above guidelines.
It was considered inappropriate if indication and/or dose were
not as per the guidelines. Both the appropriate and
inappropriate transfusion episodes were further analysed for
the commonest indication in each clinical specialty [19].

Data for assessment of adequacy of documentation:

The following data was assessed for adequacy of
documentation;

• The data mentioned above in “B” required for assessment
of appropriateness of transfusion.

• Pretransfusion monitoring of vital parameters (Pulse rate,
respiratory rate, blood pressure and temperature) of patient.

• Post-transfusion monitoring of vital parameters of the
patient during transfusion and additionally for up to 24
hours after transfusion.

• Documentation of any adverse transfusion reaction which is
defined as IgM antibodies (and in some rare cases IgG) that
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cause red cell destruction typically induce intravascular
haemolysis through complement activation to the
membrane attack complex.19. This typically presents as an
acute hemolytic transfusion reaction.

• Assessment of transfusion outcome based on laboratory
parameters: Post-transfusion hemoglobin and hematocrit.

• If any of these above data is not documented, it was
categorized as inadequate documentation.

Statistical analysis

All data was analyzed and entered in Microsoft office excel 
2007 format. The age group, gender, clinical specialty-wise 
distribution, appropriateness of transfusion and adequacy of 
documentation were calculated as descriptive statistics in the 
form of percentages out of total red cell transfusion episodes. 
Median was calculated for the dose of transfusion. The 
statistical analysis was used for interpretation of data.

Results

Total 679 units of red cell were transfused in 300 consecutive 
episodes of red cell transfusion that were included in the study. 
A transfusion across the three age group populations has been 
shown in Table 1.

The percentage of gender wise distribution of red cell 
transfusion was shown in Figure 1.

Age group Total no of transfusion episodes (% of total)

Infant 190 (63.33%)

Pediatric 76 (25.33%)

Neonate 34 (11.33%)

Total 300 (100%)

Table 1. Age wise distribution of red cell transfusion.

Figure 1. Gender wise distribution. Note: Female: (     ); Male: 
(      ).

The clinical specialty with the highest red cell transfusion 
episodes was mentioned in Table 2, whereas the specialty wise 
categorization of red cell transfusion appropriateness has been 
shown in Table 3. Table 4 shows the most common indications 
for appropriate and inappropriate transfusions for major user 
specialties.

Clinical specialty Total transfusion episodes in the specialty (% of total)

Pediatric medicine 247 (82.33%)

Neonatology 28 (9.33%)

Pediatric surgery 14 (4.66%)

Cardiac surgery 9 (3%)

Hematology 2 (0.66%)

Total 300 (100%)

Table 2. Specialty wise usage of red cell transfusion.

A prospective observational study on neonatal birth injuries in a tertiary care teaching hospital in Andhra Pradesh.
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Total inappropriate transfusion episodes per speciality 
(%age) = (i) + (ii)

Cardiac surgery 9 4 (44.44%) 1 (20%) 4 (80%)

5 (55.55%)

Pediatric medicine 247 115 (46.55%) 93 (70.45%) 39 (29.54%)

132 (53.44%)

Pediatric surgery 14 8 (57.14%) 0 (0%) 6 (100%)

6 (42.84%)

Neonatology 28 3 (10.71%) 18 (72%) 7 (28%)

25 (89.28%)

Hematology 2 2 (100%) 0 (0%) 0 (0%)

0 (0)

112/168 (66.66%) 56/168 (33.33%)

Total 300 132 (44%) 168 (56%)

Table 3. Specialty-wise categorization of red cell transfusion appropriateness.

Specialty Common indication of appropriate transfusion Common indication of inappropriate transfusion

Pediatric medicine Anemia Anemia not fulfilling the criteria of guidelines

Pediatric surgery Anemia with Posted for surgery Posted for surgery

Cardiac surgery Anemia with posted for surgery Posted for surgery

Neonatology Anemia Anemia not fulfilling the criteria of guidelines

Discussion
Transfusion of blood products is an essential and potentially 
lifesaving measure. However, it is a double edged sword as it 
may not always be beneficial to patients. Associated hazards 
like transfusion transmitted infections and other transfusion 
reactions require careful consideration to be given regarding 
decision to transfuse this invaluable resource. In India, 
majority of blood banks are individual hospital-based which 
perform the roles of both blood collection and transfusion 
centre. Indiscriminate use of blood/blood components is more 
likely in this setting due to easier availability of transfusion 
products and limited control over their appropriate use. 
Auditing of transfusion practices therefore becomes necessary. 
Our study was to evaluate red blood cell transfusion in 
pediatric patients through a retrospective audit.

Our study included total 679 units of red cell were transfused 
in 300 consecutive episodes of red cell transfusion. Out of 300 
red cell transfusion episodes total number of appropriate was 
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Documentation and post-transfusion follow-up of red 
cell recipients
Overall documentation was assessed and found to be adequate 
in 213/300 (71%) of red cell transfusion episodes whereas in 
87/300 (29%) of inadequately documented. The evaluation of 
post transfusion outcome was based on clinical and laboratory 
assessment such as pre transfusion hemoglobin, pre transfusion 
hematocrit and post transfusion hemoglobin, post transfusion 
hemoglobin.

Post-transfusion follow-up of patients was performed in 
213/300 (71%) patients from different clinical specialties and 
shown clinical criteria was fulfilled according to the 
guidelines. Rest of 87/300 (29%) was found to be inadequate 
documentation so it could not be assessed. Out of 300 
episodes, only one adverse reaction was documented in the 
post monitoring phase which included itching, fever and rash 
and due to inadequate documentation, the actual incidence of 
adverse reactions cannot be commented on.

Table 4. The most common indications for appropriate and inappropriate transfusions for major user specialties.

Clinical specialty Total transfusion episodes 
in the speciality

Total appropriate 
transfusion episodes per 
speciality (% age)

Episodes with inappropriate 
dose or indications (i)

Episodes where 
appropriateness could not 
be decided (ii)
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Vossoughi et al., observed that pediatric transfusion reaction
rate of 538 per 100,000 transfusions was significantly higher
than the adult reaction rate of 252 per 100,000 transfusions.
More than half 54.6% of pediatric transfusion reactions were
associated with red blood cell transfusions, as were 64.1% of
adult transfusion reactions and within the pediatric population
allergic reactions to red blood cells were the most frequently
reported reaction types [21]. In our study, out of 300 episodes
only one adverse reaction documented in the post monitoring
phase which includes itching, fever and rash [22]. The studies
were done showed that inappropriate use of blood component
transfusion may lead to numerous different adverse events
including volume overload, Transfusion Related Acute Lung
Injury (TRALI), transfusion transmitting infections and
allergic reactions [23,24].

The clinical specialty with the highest red cell transfusion
episodes was in pediatric medicine (82.33%) followed by
neonatology (9.33%). The most common indication of
inappropriateness of both speciality was anaemia not fulfilling
the criteria of guidelines. Hence clinical reassessment to
determine the need for further transfusion is appropriate. This
reassessment also guides the decision on whether to retest the
haemoglobin level [4]. RBC transfusion should not be dictated
by Hb concentration alone, but also be based upon assessment
of the patient clinical status [25]. In concern of anemia WHO
stated that blood transfusion is used to relieve the clinical signs
or respiratory distress, it is not a cure for anemia, but the
underlying cause of the anemia still needs to be investigated
and treated [4].

Another common inappropriate indication of transfusion in our
study was that patient was posted for surgery this was
compared to another study which indicates that preoperative
blood order protocols for paediatric open heart surgery can be
procedure specific. Patient age is less predictive of transfusion
numbers. Because a large proportion of transfusions at our
institution were given in the immediate postoperative period,
orders should be designed to cover blood needs transfusion,
particularly in the postoperative period, may eliminate any
differences between surgeons and patients [26].

In addition to these, we also came across transfusion episodes
where indications and/or amount transfused were not
documented. This was observed in 34/300 (11.33%) and found
to be inadequate documentation so it could not be assessed.
Suboptimal transfusion documentation remains problematic
and is highly correlated with non-justifiable transfusions [27].
Appropriate documentation is beneficial in assessing
transfusion justification within established guidelines [28].
Hence inadequately documented transfusion episodes were
considered inappropriate in terms of dose and/or indications.
Monitoring of transfusions ensures safety of transfusion
episodes. Moreover, follow up of clinical and laboratory
parameters following transfusions indicates degree of
effectiveness, serves as a guide to further supportive care and
may help in refining the existing guidelines of transfusion
[23,29].

132 (44%) episodes and that of inappropriate 168 (56%) 
episodes. In a recent study from a Karnataka medical college, 
out of the total 920 transfusion requests, only 36 (3.9%) were 
from pediatrics, mainly for anemia and exchange transfusion. 
In another Indian report from Dehradun, only 5.6% of all 
transfusion requests were from pediatrics. Thus, limited studies 
are available to analyze use of transfusion products in pediatric 
patients and their appropriateness from India.

There was a retrospective audit of transfusion practices in 
children at a tertiary care hospital in New Delhi. Clinical 
indications were reviewed according to BCSH guidelines. 
Among specific components, Whole blood transfusion was 
found to be most appropriate (82.9%) followed by transfusion 
of platelets (66.7%), RBCs (61.4%) and FFP (30.9%). 
Inappropriate requests were more common from pediatric 
intensive care units (69.3%) than from general wards. RBCs 
were most appropriately transfused in anemia (73.14%) and 
most inappropriately for surgeries (53.6%). Whole blood was 
most appropriately used for exchange transfusion and most 
inappropriately for blood loss (75%). However appropriateness 
of red blood cell transfusion in our study (46%) which was 
lower side as there were no classification of appropriateness 
and inappropriateness of total red blood cell transfusions [15].

Wade et al., in a observational study from pediatric services of a 
tertiary care hospital of Mumbai, found that maximum 
number of inappropriate transfusions were for FFP (58%), 
followed by RBC transfusions (35.5%). Only two (6.45%) 
platelets transfusions were in appropriate while none of 
cryoprecipitate transfusion was in appropriate. All in 
appropriate transfusions were in intensive care or surgical units 
while general pediatric wards had no inappropriate transfusion 
[2]. However, many other Indian studies have also included 
paediatric patients while assessing the transfusion needs and 
appropriateness in various hospitals.

Makroo et al., conducted another retrospective study to 
evaluate transfusion practices in the medical intensive care 
units of a tertiary care hospital in New Delhi. Out of 1817 ICU 
admissions over one year study period, 911 (50.1%) patients 
received blood components transfusion, including packed red 
blood cells (43.8%), FFP (18.3%) and platelets (8.4%). Some 
patients received multiple products. In this analysis, 21.4% of 
packed cell, 14.46% of FFP and 19% of platelet transfusions 
were found to be inappropriate [20].

Thus, there continues to be general but unfounded enthusiasm 
for red blood cell usage across a range of clinical specialties 
leading to shortage of the component as well as posing the 
patients to the risks of adverse effects of transfusion. The list of 
transfusion reactions in pediatric patients includes acute and 
delayed haemolytic transfusion reactions, Febrile 
Nonhemolytic Transfusion Reaction (FNHTR), allergic 
reaction, Transfusion-Related Acute Lung Injury (TRALI), 
Transfusion-Associated Circulatory Overload (TACO), and 
isolated hypotension.
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Earlier studies have shown positive correlation between the 
lack of clear documentation regarding rationale of transfusion 
with the lack of follow up after transfusion and ability to 
justify such transfusions during retrospective audits of 
transfusion [27,28]. We could not assess this correlation due to 
insufficient number. The findings of red blood cell transfusion 
audit indicate need for further analysis and implementation of 
changes in transfusion practices. Lack of awareness of 
transfusion guidelines for red cell usage has been reported to 
be the most common reason for inappropriate transfusions in 
previous studies [29]. Educational interventions in the form of 
regular seminars, discussions in the hospital transfusion 
committee; and training programs for clinicians and 
postgraduate students can have positive impact on transfusion 
practices and optimal use of blood components.

Transfusion audits are important tools to assess the transfusion 
needs of the local population, detect inappropriate transfusion 
practices and identify bottlenecks in blood components supply 
chain, to ensure timely remedial measures. The strength of our 
research is that we audited the adequacy of monitoring and 
follow of up of red cell recipients as well as indications, 
adverse event, documentation and amount of dose transfused. 
Majority of the other studies have emphasized upon the 
appropriateness of red cell transfusions [30]. Moreover, the 
data indicates that most of the published audits of red cell 
usage in India are from the northern part of the country. 
However, the major hindrance to the transfusion audit was 
poor documentation, which is a known limitation of 
retrospective audits [28]. We could not assess the actual 
effectiveness of red cell transfusions due to inadequacy of data 
because of insufficient documentation. Hence, we plan to 
perform prospective and concurrent audits of usage of all the 
blood components in future to overcome this limitation.

Conclusion
The study identified a high rate of irrational red blood cell 
transfusions and inadequacy of transfusion documentation. 
Regular transfusion audits and implementation of educational 
programs on rational use of blood components for the 
clinicians are recommended based on the findings of this study. 
It is necessary to remember that to reap maximum benefits 
from audits documentation needs to be judiciously maintained. 
All pertinent patient details must be entered for both 
prospective and retrospective audits. Clinicians should adhere 
to guidelines and not be swayed by clinical backdrop of 
patients.
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