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Abstract

Objectives: To estimate the patient burden in terms of the time spent on outpatient red blood
cell (RBC]) transfusions indicated for chemotherapy induced-anaemia (CIA) in patients with

cancer in France.

Methods: A retrospective chart review of patients with cancer receiving an outpatient RBC
transfusion was conducted at seven treatment centres in France. Total treatment time for
one transfusion visit per patient was measured as the elapsed time between pre- and post-
transfusion vital sign assessment, including time from transfusion start to stop. Elapsed time
from haemoglobin (Hb) level testing to transfusion start and from blood draw for compatibility
testing to transfusion start were recorded. In addition, estimated travel time and distance to
the transfusion centre, and clinical and demographic information were collected.

Results: A total of 103 patients [63.1% men; mean age 66.2 years, standard deviation (SD)
11.9] were enrolled in the study (1 August 2010-31 October 2010). The four most frequent
diagnoses were lung cancer (31.1%], urological cancer (15.5%), gynecological cancer (14.6%)
and gastrointestinal/colorectal cancer (14.6%). Mean elapsed time between prevital and
postvital sign assessment was 4.0 h [95% confidence interval (Cl) 1.9-6.1], including a mean
of 3.4 h (95% Cl 2.5-4.2) for the transfusion itself. Hb level testing (mean pre-transfusion Hb
level 8.0 g/dl, SD 0.8) and blood draw for compatibility testing were completed in a mean of
28.8 h (95% Cl 1.3-56.2) and 9.4 h (95% CI 0-21.4) prior to transfusion respectively. Patients’
one-way mean travel time to the transfusion centre was 32.9 min (95% CI 28.5-37.4) and mean
distance travelled was 25.4 km (95% CI 11.6-39.3).

Conclusion: In France, CIA treatment with RBC transfusion is a time-consuming activity for
patients that includes multiple trips to a medical facility, blood testing and the transfusion
procedure itself. This burden is important to consider in the context of optimizing proactive
monitoring and planning for supportive oncology care.
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Introduction

Anaemia is a prevalent complication in patients
with cancer who are treated with chemotherapy.
The European Cancer Anaemia Survey, a large
prospective survey conducted in 24 European
countries that included more than 15,000 patients
with various forms of cancer, demonstrated that
the prevalence of anaemia was 51% for patients
receiving chemotherapy and 44% for patients
receiving concomitant chemotherapy/radiother-
apy compared with only 32% of newly diagnosed

patients receiving no cancer treatment [Ludwig
et al. 2004]. Despite the high incidence and prev-
alence of chemotherapy induced-anaemia (CIA),
the anticipated occurrence of this condition is
often underestimated, and evaluation and treat-
ment of CIA by healthcare providers is often
delayed [Ludwig er al. 2004; Barrett-Lee ez al
2005; Steegmann et al. 2013]. If left untreated,
CIA may cause a rapid decline in haemoglobin
(Hb) levels, resulting in increased fatigue,
which in consequence has a negative effect on the
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prognosis, quality of life and functional/psycho-
logical wellbeing of patients with cancer [Pirker
et al. 2013; Cella, 1998; Cella et al. 2004]. As
such, proactive identification and timely treat-
ment of CIA is important to achieve optimal
anaemia management outcomes. Current thera-
peutic options in CIA include erythropoiesis
stimulating agent (ESA) therapy and red blood
cell (RBC) transfusions [Scialdone, 2012]. In
selecting a treatment for CIA, physicians consider
the different associated risks and benefits in rela-
tion to clinical outcomes and health-related qual-
ity of life. For example, although ESA treatment
can raise Hb levels and reduce RBC transfusion
requirements [Hedenus ez al. 2003; Vansteenkiste
et al. 2002], there is some controversial evidence
that ESA treatment in some studies may have
been associated with an increase in the risk of
death and disease progression [Tonia ez al. 2012;
Glaspy et al. 2010]. These risks should be bal-
anced against the potential benefits of ESA treat-
ment, taking into account each patient’s clinical
circumstances and preferences.

Physicians should also consider how the treat-
ment fits into providing patient-centred care.
Patient-centred care, one of the six key elements
of high-quality care according to the Institute of
Medicine, is defined as ‘Providing care that is
respectful of and responsive to individual patient
preferences, needs, and values, and ensuring that
patient values guide all clinical decisions’
[Committee on Quality of Health Care in
America, Institute of Medicine, 2001].
Consideration of patient burden in terms of the
time spent being treated for CIA during treat-
ment selection is a potentially important compo-
nent of providing patient-centred care. Although
detailed assessments of the time spent on health-
care activities associated with ESA therapy are
available from multiple sources [Fortner er al
2005; Houts er al. 2006; Meehan et al. 2006],
only a few studies have explored the care time
associated with RBC transfusion, of which only
one reported these outcomes from the patient
perspective [Minuk ez al. 2008; Ueno ez al. 2006;
Shreay et al. 2013]. Two single-centre studies
have reported data estimating time-based out-
comes from the site perspective. One single-cen-
tre study conducted in Canada prospectively
examined the ‘chair time’ for 44 RBC transfu-
sions and reported an average chair time of 231
min [standard deviation (SD) 47 min; 3.9 h;
mean 2.2 RBC units transfused] [Minuk ez al
2008], while the other single-centre retrospective

chart review study in the USA assessed the trans-
fusion time for 100 transfusions and reported a
mean total time of 223 min (SD 54 min; 3.7 h)
for a two-unit transfusion [Ueno er al. 2006].
Another recent US study estimated the care time
associated with RBC transfusion to treat CIA
from the patient’s perspective [Shreay ez al. 2013].
This study of 110 patients with CIA found that
patients spent on average 4.2 h receiving treat-
ment between prevital and postvital sign assess-
ment. This time spent included 3.6 h to receive
the actual RBC transfusion (mean 1.9 £ 0.5 RBC
units transfused).

As national CIA treatment and management
guidelines differ markedly, results from the USA
may not be generalizable to other countries.
Therefore, to better understand patient burden in
relation to time spent receiving treatment for
CIA, study extensions outside of the USA are
warranted. The aim of this study is to estimate the
patient burden in terms of time spent on outpa-
tient RBC transfusion treatment indicated for
CIA in patients with cancer in France.

Methods

Study design

This multicentre retrospective chart review study
conducted in France is an extension of a recently
published US study. Consequently, the chart
review methodology employed has also been
reported elsewhere [Shreay et al. 2013]. In this
French cohort, 103 patients with CIA undergoing
RBC transfusion were enrolled from seven treat-
ment centres administering RBC transfusions
and selected to represent the standard of care in
France. Data on clinical tests and RBC treatment
characteristics were collected from the patient
medical charts and time spent in the medical
facility during a RBC transfusion visit, which was
used to quantify the outpatient RBC transfusion
treatment time. Anonymized data were abstracted
by site study staff, recorded on paper case report
forms and entered into an electronic data capture
(EDC) system. This study was approved by ethic
committees in France. All data collected were dei-
dentified and compliant with the European Union
Data Protection Directive in France.

Patient identification and recruitment
Study sites identified all patients with a diagnosis
of nonmyeloid malignancy who received an
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outpatient RBC transfusion indicated for CIA
between 1 August 2010 and 31 October 2010.
Each patient was assigned a study identification
number and their details uploaded to a secure
EDC system. All patients were randomly selected
using the EDC system; patient medical charts
were then reviewed in order of randomization to
confirm study eligibility until a target cohort of 15
eligible patients was identified per site. The sam-
ple size of the final study cohort varied from 10 to
22 patients among all sites.

Eligible patients were 18 years or older at the time
of RBC transfusion, had a diagnosis of nonmye-
loid malignancy (including all solid tumours,
non-Hodgkin’s lymphoma, Hodgkin’s lymphoma,
chronic lymphocytic leukaemia and multiple
myeloma), received an RBC transfusion indicated
for CIA in an outpatient setting and had a medi-
cal chart (i.e. paper or electronic medical records)
available for review. Patients with a diagnosis of
acute leukaemia, chronic myelogenous leukae-
mia, myelodysplastic syndromes or marrow fibro-
sis, and patients who had received other therapies
besides their RBC transfusion [excluding
diphenhydramine (Benadryl, McNeil-PPC, Inc.
(Subsidiary of Johnson & Johnson), Fort
Washington, Pennsylvania), corticosteroids, ESA
or acetaminophen] during their RBC transfusion
visit were excluded from the study.

Data collection

Each site completed a site questionnaire which
included questions pertaining to study site loca-
tion, geographic setting, facility type, profit status,
teaching status, number of outpatient transfusion
beds/chairs and maximum number of transfu-
sions performed at one time at the site.

For all enrolled patients, demographic and clini-
cal data were collected. Primary study endpoints
were total treatment time associated with one
RBC transfusion visit (time from pre-transfusion
to post-transfusion vital signs assessment) and
RBC transfusion duration (transfusion start and
stop time). Secondary study endpoints included
elapsed time (i.e. measured duration) between
pre-transfusion Hb level testing and start of RBC
transfusion (derived from date and time of Hb
level testing and start time of RBC transfusion),
elapsed time between blood draw for compatibil-
ity testing and start of RBC transfusion (derived
from date and time of blood draw and start of
RBC transfusion), and travel time and distance

between patient’s residence and the medical facil-
ity on the day of the RBC transfusion visit [time
was calculated based on distance using MapQuest
software (available at http://www.mapquest.com)
and patient address information; the fastest route
was assumed for all patients]. The number of
RBC transfusion visits made by patients in the
most recent year was also recorded.

Exploratory endpoints considered in relation to
RBC transfusion treatment were pre-transfusion
Hb levels (level at time of oncologist’s transfusion
order), site of Hb level testing and blood draw for
compatibility testing, number of blood units
ordered and transfused, and transfusion reactions
and hospitalization on transfusion day (during or
after the RBC transfusion).

Data analyses

Patients who met study eligibility criteria were
included in the analysis. Descriptive statistics
were performed to evaluate demographic and
clinical characteristics (e.g. age, sex, type of
malignancy), and primary and secondary end-
points. For continuous variables, mean = SD,
median and range were examined. For categori-
cal variables, percentages were reported. If
appropriate, 95% confidence intervals (ClIs)
were calculated.

Results

Study sites and patient characteristics

A total of seven French sites from different
regions (Picardie, Limousin, Haute Normandie,
Aquitaine, Poitou-Charentes, Provence-Alpes-
Cote d’Azur) were recruited to participate in the
study. From the seven participating centres, four
sites were part of an inpatient hospital, two were
private clinics (hospital environment) and one
was an outpatient hospital. Most of the sites (six
sites) were nonprofit organizations (associations)
located in urban areas (representative distribu-
tion of French oncology hospitals) and five sites
were considered nonteaching centres (one centre
reported their teaching status as unknown). The
mean number of outpatient transfusion beds/
chairs at the sites was 6.5 * 6.3 beds/chairs (one
site was excluded from this mean as it did not
have beds/chairs dedicated to transfusion but
shared beds from another unit) and the maxi-
mum number of transfusions that could be per-
formed at one time was 3.7 * 1.4 transfusions.
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Table 1. Patient demographics and red blood cell treatment history.
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Figure 1. Cancer diagnoses of study population. CLL, chronic lymphocytic leukemia; Gl, gastrointestinal; NHL,

non-Hodgkin’s lymphoma; NOS, not otherwise specified.

The demographic and RBC treatment history
data of the 103 patients included in the final anal-
ysis are summarized in Table 1. Patients were
mostly men (63.1%) and the mean age was 66.2
+ 11.9 years. The mean number of RBC transfu-
sion visits experienced by patients over the course
of the most recent year was 2.9 * 2.8 transfusion
visits. While the majority of patients (37.6%) had
one transfusion visit, 16.5% patients had more
than five transfusion visits (Table 1). The most
common cancer diagnoses were lung cancer
(31.1%), urological cancer (15.5%), gynaecologi-
cal cancer (14.6%) and gastrointestinal/colorectal
cancer (14.6%) (Figure 1).

Clinical tests and RBC transfusion treatment

The site location of patient clinical tests performed
prior to RBC transfusion and characteristics of
RBC transfusion treatment are presented in Figure

2 and Table 2. For the Hb level test, 27 patients
(26.2%) went to an outpatient hospital, 20 (19.4%)
went to an inpatient hospital and 3 (2.9%) went to
an oncologist office/private practice. For blood
draw for compatibility testing, 33 patients (32.0%)
went to an outpatient hospital, 29 (28.2%) went to
an inpatient hospital and 3 (2.9%) went to a trans-
fusion centre laboratory (Figure 2).

At the time the oncologist’s RBC transfusion
order was made (mean 2.1 * 0.3 RBC units
ordered), the mean patient Hb level was 8.0 £ 0.8
g/dl; 48 patients (49.0%) had an Hb level below
8g/dl, 45 (45.9%) had an Hb level between 8.0
and 9.5 g/dland 5 (5.1%) had an Hb level between
9.5 and 13 g/dl. For the RBC transfusion treat-
ment, a mean number of 2.1 = 0.3 RBC units
were transfused; 1 patient (1.0%) had one unit
transfused, 95 (92.2%) had two units transfused
and 7 (6.8%) had three units transfused.
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Figure 2. Site location for clinical tests. Hb, haemoglobin.

Table 2. Red blood cell transfusion treatment.

Burden associated with RBC transfusion

The patient burden in terms of time spent on the
RBC transfusion is presented in Table 3. The mean
elapsed time between pre-transfusion vital signs
assessment and post-transfusion vital signs assess-
ment was 4.0 h (95% CI 1.9-6.1), including a
mean of 3.4 h (95% CI 2.5-4.2) to receive the
actual RBC transfusion treatment. Considering
that patients had a mean of 2.1 * 0.3 blood units
transfused, this suggests that patients spent 1.7 h on
average per blood unit transfused per transfusion.

The mean elapsed time between pre-transfusion
Hb test and start of RBC transfusion was 28.8 h
(95% CI 1.3-56.2).The results indicated that
patients had to wait for up to 4 days (99 h)
between pre-transfusion Hb testing and start of
RBC transfusion. The mean elapsed time between
blood draw for compatibility testing and start of
RBC transfusion was 9.4 h (95% CI 0-21.4).The
results indicated that patients had to wait for up
to 3 days (67.3 h) between blood draw for com-
patibility testing and the start of their RBC
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Table 3. Patient time spent on red blood cell transfusion treatment.

transfusion. It should be noted that this time
overlapped the elapsed time between Hb test and
start of RBC transfusion.

Details about patients’ one-way journey between
their residence and the medical facility on the day
of their RBC transfusion visit were also collected
(Table 3). For a one-way trip, patients had to
travel a mean distance of 25.4 km (95% CI 11.6—
39.3); the largest category of study patients
(21.4%) travelled between 10 and 15 km, and
19.4% had to travel more than 50 km. The mean
travelling time was 32.9 min (95% CI 28.5-37.4);
the largest category of study patients (30.1%)
travelled between 25 and 50 min and 22.3% trav-
elled for more than 50 min (data not shown).

Finally, transfusion reactions were reported for
two patients: hives, itching and flushing were
reported for one patient and fever was reported
for the other patient. On transfusion visit day, a
total of 26 patients (25.2%) were hospitalized
during or post RBC transfusion (mean hospitali-
zation duration 11 * 31.1 days). Patients were
hospitalized for reasons not related to the RBC
transfusion: disease complications (42.3%),
chemotherapy administration (11.5%), surgery
(3.9%) and reasons not otherwise specified
(34.6%). Reasons for hospitalizations were
reported to be unknown for 7.7% of patients.

Conclusion

Consistent with the results of the US implemen-
tation of this study, CIA treatment with RBC
transfusion is a time-consuming activity for
patients with cancer receiving chemotherapy.
Specifically, this study has shown that patients
with CIA are required to spend an average of
4.0 h from prevital to postvital sign assessment,

including a mean of 3.4 h for the transfusion
itself. Considering that patients, on average,
received about three transfusions during the pre-
vious 12 months, this translates to almost 12 h
per patient per year spent in treatment for CIA.
These results are similar to results obtained in the
US implementation [Shreay ez al. 2013], which
estimated that patients had to spend a mean of
4.2 h (95% CI 3.64-4.81) between prevital and
postvital sign assessment, including a mean of 3.6
h to receive their actual RBC transfusion (mean
1.9 £ 0.5 blood units transfused). The transfusion
time of 3.4 h reported here is also comparable to
the results obtained in the two single-centre stud-
ies [Minuk ez al. 2008; Ueno ez al. 2006], in which
an average chair time of 231 * 47 min (3.9 h; for
2.2 units on average) and mean transfusion dura-
tion of 223 * 54 min (3.7 h; for two units on aver-
age) were reported. In addition to the burden in
terms of time spent on RBC transfusion, our
study has also taken into account the elapsed time
between the Hb testing and blood draw for com-
patibility testing and the start of the RBC transfu-
sion. Though optimal care for CIA includes timely
treatment, this study indicates that patients have
to wait about 29 h on average after their Hb level
testing before receiving a RBC transfusion.

In this study it is likely that time spent on outpa-
tient RBC transfusion treatment indicated for
CIA is an underestimate of patient burden. For
example, this study presents the time estimates
for one RBC transfusion visit while on average
patients had three transfusion visits per year and
16.5% patients had more than five transfusion
visits per year, which almost doubles the esti-
mated mean total time spent per year. In addition,
contributing to a likely underestimate of time
spent, these results do not take into account the
time spent by the patient travelling to the clinic
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for their laboratory tests, the time spent by
patients getting prepared for the visit, reschedul-
ing activities, the waiting time spent at the clinic
for patient registration, insurance verification,
and waiting time due to healthcare staff schedule
delays at the clinic. For example, a patient survey
by Fortner and colleagues reported that total time
affected by laboratory visits for having blood
drawn was 1.93 £ 2.22 h on average [Fortner
et al. 2005]. This affected time included time
spent at the medical office, time spent rearranging
work activities, time getting ready for the visit,
and time travelling to and from the visit.

Regarding travel time to the care setting for treat-
ment, the results of this study demonstrated that
patients had to travel an average of 32.5 min for a
one-way trip and 65 min including the return
journey. This is consistent with other findings in
which the average one-way trip was 30.0 min
[Shreay ez al. 2013] and the round trip from home
to the clinic was 64 min [Fortner et al. 2005]. In
our study, to be conservative, the fastest route was
assumed for the purpose of calculating distance
travelled and time spent for all patients, and dif-
ferent modes of transport were not considered.
Travel and distance have been identified as poten-
tial stressors in terms of psychological adjustment
or a barrier to patients’ compliance and health-
care professionals’ decisions in relation to pre-
scribed treatment [Payne et al. 2000]. Finally,
indirect financial costs associated with RBC
transfusion treatment such as transportation
costs, lost wages, food costs, expenditures for
child care, hotel accommodation and parking
costs may also have an impact on patient burden
[Fortner, 2006].

Lost productivity and loss of quality of life result-
ing from time spent attending the RBC transfu-
sion visits were not considered in this study but
are also important factors when evaluating the
overall burden of RBC transfusions. Patients
attending a visit for RBC transfusion may lose
time from work or from daily activities. Also,
other personal activities, such as paid vacation,
housework, caring for family, hobbies and social
activities, may have to be deferred. A patient sur-
vey reported that almost all of the patients sur-
veyed (99%) indicated that at least one life activity
had been altered by a medical visit. Spending
time with friends and family (60%) as well as
housework activities (51%) were the most fre-
quently reported activities affected by medical
visits [Fortner ez al. 2005]. All of these visits affect

the patient’s normal life activities both in the time
taken away from those activities and in their asso-
ciated costs, such as lost work time. In addition,
there can be logistical challenges in transporta-
tion and living arrangements for each visit.

In conclusion, data from this study provide evi-
dence that RBC transfusion treatment is a burden
in terms of time spent on RBC transfusion for
patients with CIA in France. The burden on
patients with cancer can be caused by different
factors which must all be considered in providing
optimal care. Patient burden is important to con-
sider in the context of optimizing proactive moni-
toring and planning for supportive oncology care.
To properly assess the important indicators of
‘value’ such as cost effectiveness, rigorous real-
world evidence is required to populate health eco-
nomics and other burden of illness evaluations.
This study was designed to produce important
data that can be used as inputs for these types of
analyses.
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