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Abstract
The aim of this study was to improve

current transfusion practice in transfusion-
dependent thalassaemia patients by deter-
mining whether safe transition from triple-
washed red cells (TWRC) to leucodepleted
red cells (LDRC), increasing transfusion
rates, reducing the use of frusemide and cre-
ating uniform practice across patients is
possible. In patients receiving regular trans-
fusions (50), triple-washed red blood cells
were changed to LDRC, transfusion rates
were increased to 5 mL/kg/h (in line with
the Cooley’s Foundation guidelines) to a
maximum of 300 mL/h and frusemide was
ceased. Medical review occurred at comple-
tion of the transfusion. Of the 20 patients on
TWRC, 18 were transitioned to leucode-
pleted red cells (90%). Recurrent allergic
reactions in 2 patients required re-institu-
tion of TWRC. 7 of the 8 patients on regular
frusemide ceased this practice with no doc-
umented transfusion-related fluid overload.
One patient refused. Of the eligible 50
patients, 20 patients (40%) were increased
to the maximum transfusion rate of 300
mLs/h; 6 (12%) increased rate but refused
to go to the maximum; 9 (18%) refused a
change in practice and 15 (30%) were
already at the maximum rate. There was
only one documented transfusion reaction
(palpitations) however this patient was able
to tolerate a higher transfusion rate on sub-
sequent transfusions. Thalassemia patients
on TWRC were safely transitioned to
LDRC. Transfusion rates were safely
increased, with a calculated reduction in
day-stay bed time of 17.45 h per month.
This confirms a guideline of 5 mL/kg/h for
transfusion-dependant thalassaemia patients
with preserved cardiac function is well tol-
erated and may be translated to other cen-
tres worldwide. 

Introduction
Thalassaemia is an autosomal recessive

inherited haemoglobinopathy, which results
in abnormal haemoglobin formation. Those
with severe genetic defects are transfusion-
dependent either from early childhood (tha-
lassaemia major) or later in life (thalas-
saemia intermedia). Two to four units of
packed red blood cells are usually trans-
fused every 3 to 4 weeks. Previously, in the
attempt to reduce the potential for alloim-
munisation, thalassemia patients may have
received triple-washed red cells. In
November 2008, the national blood service
introduced universal leucodepletion of red
cells in addition to change in manufacturing
to reduce the plasma volume to <10 mL/red
cell bag - changes which potentially miti-
gated the need for TWRC. 

Attendance at transfusion, including
travel to the centre, is a significant time
requirement, and so as we optimise the
medical management, we also aim to opti-
mise our patients’ capacity to function in
everyday life without compromise to safety.
The biggest modifiable factor in this time
requirement is the rate at which blood prod-
ucts are transfused. 

Although the American-based Cooley’s
Anaemia Foundation recommends transfus-
ing patients with preserved cardiac function
at a rate of 5 mL/kg/h,1 the most recent
international thalassaemia guidelines are
less clear, stating transfusion of 2-3 units
should take approximately 3-4 h.2

Correspondence with other thalas-
saemia centres in both the United Kingdom
and Australia showed a wide variation in
practice (Greely C, Transfusion practices at
Monash Health, Victoria, 2015; and Prescot
E, Transfusion practices at Whittington
Hospital, UK, 2015; personal correspon-
dence).

Aim
To improve current transfusion practice

in transfusion-dependent thalassaemia
patients at a tertiary haemoglobinopathy
centre, by determining whether transition
off TWRC, increasing transfusion rates,
reducing the use of frusemide and creating
uniform practice across patients is possible.

Materials and Methods
A review was undertaken of all 54

haemoglobinopathypatients (all but one,

who is a transfusion dependent sickle cell
anaemia patient, had thalassaemia) in our
unit who received regular transfusions. The
following factors were reviewed: i) blood
products used; ii) weight-based transfusion
rates; iii) post-transfusion use of frusemide;
iv) presence of cardiac impairment (based
on LV function and T2* cardiac MRI score)
and transfusion reactions.

Those patients with a history of cardiac
impairment and transfusion reactions were
excluded from the trial. The remaining
patients (n=50) underwent the following: i)
patients who were receiving triple-washed
packed cells (TWPC) were transitioned to
leucodepleted red blood cells (LDRC) over
the year 2009; ii) cessation of frusemide use
- this was carried out over a period of one
month in 2015 to ensure all patients ceased
use and to remove this confounder from any
transfusion adverse effects in the future.
Adverse events were recorded on the elec-
tronic medical record; iii) increasing each
patient’s transfusion rate of LDRC to 5
mL/kg/h up to a maximum of 300 mL/h
over the following year 2015-2016; iv) each
patient received a medical review at com-
pletion of transfusion to ensure the
increased rate was tolerated. Adverse reac-
tions were to be documented in the elec-
tronic medical record.
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Results
The cohort of 54 patients had an aver-

age age of 37.4 years (range: 18-50), with a
median transfusion rate of 3.86 mL/kg/h,
IQR [3.19, 4.35].

Eighteen (90%) of the 20 patients
receiving TWRC were successfully transi-
tioned to LDRC. Recurrent allergic reac-
tions in 2 patients required re-institution of
TWRC. Overall there was no change in
transfusion frequency or units received per
transfusion episode after the intervention.
The mean Hb of the patient group on
TWRC was 100.93 g/L, and the mean Hb of
the patient group on LDRC was 98.63g/L.
Using a Student’s t-test, there was no signif-
icant difference found between the two
means (P=0.07, 95% CI).

Four patients were excluded from the
frusemide and rate change due to docu-
mented cardiac impairment or previous
transfusion reactions. 8 patients (16%) were
on regular post-transfusion frusemide. This
practice was ceased in 7 after medical
review with no documented transfusion-

related fluid overload; one patient refused. 
Transfusion rate optimisation in the eli-

gible patients is summarised in Table 1.
Following implementation of the uniform
guideline the median transfusion rate was
higher at 4.31 mL/kg/h, IQR [3.59, 4.92]
(Figure 1).

During the process there was one docu-
mented transfusion reaction (palpitations)
however this patient was still able to toler-
ate a higher transfusion rate on subsequent
transfusions (increase from 140 to 150
mL/h). Overall the patient population was
receptive to the change in practice (Table
1), however maximum rates were unable to
be achieved in 30%.

Discussion
In the first stage of this substantial

change in transfusion practice, we were able
to transition 90% of patients off TWRC to
LDRC, which led to cost and time savings
both at our hospital and at our state blood
service levels, without a compromise in
safety. An additional benefit included a
reduction in the administration of pre-trans-
fusion hydrocortisone in this high osteo-
porosis risk group. We were unable to
demonstrate a greater volume in red cells,
as theoretically there is loss of red cells dur-
ing TWRC manufacturing.

The Cooley’s Anaemia Foundation
guideline of a transfusion rate of 5 mL/kg/h
is well tolerated in this Australian popula-
tion of thalassaemia patients without
impaired cardiac function. None of these
patients were on post transfusion frusemide
to confound this result. 

These patients are transfused on a regu-
lar basis and usually on weekends to
accommodate work and family commit-
ments. Increasing transfusion rates with
subsequent reduction in the time spent in
the outpatient centre is a significant
improvement in the quality of their treat-
ment. Assuming an average volume of 260
mL per unit of blood (279 mL for triple
washed units) 1047 min were saved over a
4 week period, equating to nearly 17.5 h of

reduced treatment time. As our unit also
administers outpatient chemotherapy this
increased efficiency helps the entire unit
provide a better service. 

This change in practice may be adopted
by other haemoglobinopathy units, with
careful selection of age-appropriate patients
with preserved cardiac function and facili-
ties for prompt medical review. The benefits
for the patients are predominantly measured
as reduced time within the healthcare facil-
ity, which may translate to improved patient
satisfaction and quality of life. However,
this was not measured objectively in our
study. 

Furthermore, refusal of a change in
practice occurred in 30%, which was unex-
pected given our intention to maximise
quality of life. This highlights the challenge
and complexities of introducing a change in
practice in the management of chronic dis-
ease. The literature on managing patients
with chronic disease has not yet explored
whether this aversion to practice modifica-
tion is widespread in similar patient popula-
tions and requires further research.

These findings are applicable to other
units, cognisant that it is a single centre
study, using leucodepleted packed cells in a
high resource setting. 

Conclusions
We confirm that a transfusion rate of 5

mL/kg/h of leucodepleted red cells for
transfusion-dependent thalassaemia patients
with preserved cardiac function is well tol-
erated and could be translated to other cen-
tres worldwide. Changing our practice
resulted in a calculated reduction in day-
stay chair time of 17.45 h per month.
However in patients with chronic illness,
change can be difficult and not all patients
consented to a change in transfusion prac-
tice.
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Table 1. Outcome of change to a uniform transfusion practice.

Outcome of rate change                                                               N                    Proportion

No rate change, already at maximum                                                                  15                                 30%
Rate increased to 5 mL/kg/h with a maxmium of 300 mL/h                            20                                 40%
Increased rate but refused to go to maximum rate                                         6                                  12%
Refused change in practice                                                                                    9                                  18%

Figure 1. Comparison of transfusion rates
before and after implementation of a uni-
form guideline
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