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ABSTRACT:
Aims: The primary purpose of dose-banding for cancer chemotherapy is to reduce patient waiting times, but dose-
banding also has additional benefits, such as reduced drug wastage, reduced stress for staff, and prospective quality
control of infusions. However, the uptake of dose-banding seems fairly low. Possible reasons for this are a reluctance to
use dose-banding for clinical reasons or a lack of awareness. Despite the seemingly minor change from established
practice of dose prepiration, dose-banding has the potential to alter patient chemotherapy exposure. The aim of this
study was to investigate prescribers’ awareness of dose-banding and their opinions on the scope and limitations of dose-
banding in the context of UK chemotherapy services.
Materials and methods: This survey was performed throughout the UK by use of a postal questionnaire, which was
validated before national distribution to 1104 oncologists and haematologists. The questionnaire contained both
quantitative and qualitative elements. A database was created for data entry and analysis.
Results: The response from prescribers was encouraging for a postal questionnaire, with a 35% response rate (387
responses). Many were aware of the concept of dose-banding (>80%) and were also supportive of the system. The
weakness around body surface area-based dosing was a commonly discussed topic. However, opinions on which is the
maximum acceptable deviation from the prescribed dose with dose-banding were controversial, and there was a concern
about the lack of evidence to support the use of dose-banding. The views on whether carboplatin and targeted therapies
should be dose-banded were also divided.
Conclusions: There was general support for dose-banding, but concerns about the lack of an evidence base could be
abarrier to the wider introduction of the system. Consequently, more clinical studies are required t» justify the safety and
efficacy of dose-banding, and also to evaluate whether dose-banding is acceptable within clinical trials. Kaestner, S. A.,
Sewell G. J. (2009). Clinical Oncology 21, 320—328
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Introduction which are within defined ranges or bands, are
approximated to pre-determined standard doses.
Spiralling drug and treatment costs and an increased The maximum variation of the adjustment between
demand for chemotherapy services are key service delivery the standard dose and the doses constituting each
and economic drivers for the investigation of alternative band is 5% or less. A range of pre-filled syringes or
strategies, such as dose-banding, in the provision of cancer infusions, manufactured by pharmacy staff or pur-
services. The first published references to ‘banding’ of chased from commercial sources, can then be used to
chemotherapy dosing appeared in the Pharmaceutical administer the standard dose.
Journal in 1996 [1] and in 1998 when Baker and Jones [2] |
proposed placing patient body surface area (BSA) measure- Dose-banding enables batch preparation of standard
ments into BSA bands to rationalise chemotherapy syringes or infusions. Batch preparation is only suitable
provision. In 2001, Plumridge and Sewell [3] defined for drugs with sufficient long-term drug stability [3,4], but
‘dose-banding’ as: allows end product quality control testing for drug assay

and sterility [3]. The importance of assuring asepsis in
chemotherapy given to immunocompromised patients

A system whereby, through agreement between should not be underestimated, because many cytotoxic
prescribers and pharmacists, doses of intravenous infusions support the viability of micro-organisms [5—7].
cytotoxic drugs, calculated on an individualised basis, Dose-banding therefore offers benefits to patient safety
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and infusion quality that are not possible with individu-
alised doses, which are always used immediately after
preparation.

Structured interviews performed in 2001 indicated that
there was a positive opinion about dose-banding of cancer
chemotherapy among oncology healthcare professionals
[3]. The main reasons for this are probably the ability to
plan the workload by using pre-filled chemotherapy
syringes, which has been observed to reduce stress in
the workplace for both oncology nurses and staff in
pharmacy chemotherapy units, in addition to the ability
to provide an improved service for patients by reducing
waiting times [2,3,8]. Other proposed advantages of dose-
banding include reduced chemotherapy preparation and
administration errors [3,9]. Finally, reduced chemotherapy
preparation times and drug wastage with dose-banding
have been shown to reduce the costs of chemotherapy
provision [10]. With the introduction of costly drugs, such
as targeted monoclonal antibodies, the cost of drug
wastage will clearly become more noticeable.

However, a recent (2006) National Cancer Network
pharmacists survey suggested that no more than 26% of
UK cancer centres use dose-banding for the provision of
cancer chemotherapy and that in these centres, about 43%
of suitable out-patient doses are dose-banded. Considering
the potential advantages with dose-banding, this level of
usage seems surprisingly low. The reasons for this low
uptake may vary, but could include a lack of awareness of
the system or a reluctance to use it for clinical reasons. The
clinical evidence related to dose-banding is limited, with
only one pharmacokinetic study performed to date [11].
Despite the fact that the science behind BSA-based
chemotherapy dose individualisation has been questioned
and the seemingly minor change from current established
practice of preparing chemotherapy doses, dose-banding
does have the potential to alter patient exposure to
chemotherapy. The question of whether dose-banded
chemotherapy may be used in clinical trials is a further
issue. Increasing numbers of patients receive chemother-
apy within the framework of a clinical trial, and since the
National Cancer Research Network was established in 2001,
the recruitment of cancer patients into trials has almost
doubled [12]. The practical aspects of the implementation
of dose-banding may also be seen as a hindrance. For
example, the batch production of pre-filled chemotherapy
syringes requires planning and organisation if these are to
be manufactured within the hospital pharmacy. Also, the
availability of sufficient refrigerated storage space is
a prerequisite for the system to be practically viable. For
hospitals that choose to purchase pre-filled syringes for
dose-banding from commercial sources, this may not be
such an issue. In either case, any benefits from the
introduction of dose-banding will probably be most notice-
able for frequently used regimens in busy oncology centres.
The benefits for hospitals where relatively few patients are
treated with chemotherapy may be limited.

Any changes in current practice and the introduction of
new dosing systems, such as dose-banding, will probably
only succeed with the support of consultant oncologists and

haematologists, who are responsible for chemotherapy
dose selection and prescribing. Prescribers are clearly key
stakeholders in chemotherapy treatment and oncologists
are seen as central to the development of cancer services
in the NHS cancer plan [13].

The pharmacists interviewed by Plumridge and Sewell [3]
perceived that the support from prescribers for the use of
dose-banding would be as strong as 70% based on the
following three factors:

- the potential for reduced patient waiting times;

- the limitation of dose variance to 5% or less from the
prescribed dose;

- the belief that because BSA-based dosing was consid-
ered inaccurate by many, dose-banding was unlikely to
affect toxicity or clinical outcomes.

Still, about 40% of the interviewed pharmacists were of
the opinion that some oncologists may oppose dose-banding
[3]. The reasons given to support this view were:

- the variance introduced by dose-banding, when com-
bined with the pre-existing inaccuracies in BSA-based
dosing, would result in an unacceptable total variance
from the prescribed dose;

- oncologists want ‘clinical freedom’ in their prescribing
practice;

- prescribers may not be aware of the practical issues
associated with the provision of patient-specific che-
motherapy doses.

However, at that stage there were no discussions on
dose-banding that actually involved oncologists and hae-
matologists, and no previous publications on dose-banding
have included the views of chemotherapy prescribers either
[2,8,14]. Simultaneously, anecdotal evidence suggests that
the reason dose-banding has not been introduced in the
USA and some European countries is mainly the resistance
by prescribers to deviate from the use of exact, patient-
specific chemotherapy doses, usually calculated from BSA.
This clearly indicates the need for studies to establish the
current awareness of prescribers about dose-banding, and
their opinions on the changes it introduces to chemother-
apy dosing and the scope and limitations of dose-banding in
the context of UK chemotherapy services. The purpose of
this study was to address this need through a survey of UK
chemotherapy prescribers.

Materials and Methods

In order to identify the key issues and, hence, the
important questions to be asked of prescribers, two
different focus group meetings with oncologists were set
up. Both focus groups began with a short presentation by
the authors summarising the current evidence and experi-
ences related to dose-banding. These included the advan-
tages described in the introduction, which were reduced
patient waiting times, improved workload planning for
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pharmacy staff and cost savings. In addition, preliminary
data from the first pharmacokinetic study [11] comparing
dose-banding with patient-specific dosing in terms of
exposure to 5-fluorouracil were presented. Free discussion
was then encouraged and the oncologists were invited to
identify what they considered to be the important issues.

The issues raised were consistent between the two focus
groups, but were quite diverse in their nature, ranging from
the scientific basis for chemotherapy dosing to financial
management. The focus groups identified awareness as
a key issue and whether the majority of prescribers were
familiar with dose-banding and understood its difference
from arbitrary dose rounding, where doses are arbitrarily
rounded up or down to the nearest 1, 5 or 10 mg, which is
common in clinical practice. Regional differences in the
familiarity with and use of dose-banding were also of
interest. For those prescribers who were opposed to the
system it was felt essential to establish the reasons for this,
for example whether it was related to the ‘rationalisation’
of chemotherapy dosing and the discontinuation of exact
BSA-based dosing.

Another question that emerged was the support or
otherwise for dose-banding of non-BSA-dosed chemother-
apy drugs, such as carboplatin and monoclonal antibodies.
As the latter group includes high-cost drugs, the use of
dose-banding could offer significant savings. In addition,
there were differing opinions on the causes for delays in the
provision of out-patient chemotherapy, and participants
felt it would be interesting to determine these on a national
basis.

It became clear that a national survey throughout the UK
was necessary. In view of the complexity of some of the
issues raised, the use of structured interviews with pre-
scribers would be the optimal method for obtaining the
required information. However, because of the limited
accessibility to oncologists and haematologists and the
difficulty in covering a wide geographical area with this
approach, a postal questionnaire was considered the most
favourable option.

To maximise response rates, the questionnaire was
intentionally kept short and was restricted to the
questions considered most important by the focus groups.
It was preceded by a brief introduction to describe dose-
banding and to distinguish it from dose rounding. Before
national distribution, the questionnaire was validated for
face validity, content validity and read repeatability
(reliability). The face validity is a subjective evaluation
of the questionnaire content and appropriateness of the
questions in the considered target group, whereas an
assessment of content validity ensures that there is
a focus on the questions that are most essential to the
subject. The read repeatability evaluation verifies that
the interpretation of the questions is similar between
respondents [15]. This validation was performed by
evaluating the responses and comments obtained in a pilot
study of the questionnaire including both medical and
clinical oncologists. All questions were interpreted iden-
tically by the 18 respondents in the pilot and therefore no
further changes were made. The final version of the

questionnaire (see Table 1) consisted of two A4 pages and
included eight questions.

The survey fell within the definition of a clinical audit
[16] and therefore no ethics or research and development
approvals were required.

Contact details for oncologists practising in the UK were
obtained from the 2006 Directory of Cancer Care [17]. The
distribution list was screened to eliminate multiple mailings
to individual practitioners with affiliation to more than one
hospital trust. The questionnaire was then distributed via
post to 1104 oncologists, haematologists and paediatric
oncologists throughout the UK during December 2006. Data
collection continued until 20 March 2007.

A database (Microsoft Excel) was created for the entry
and analysis of questionnaire data. In view of the
demographic variations in the provision of cancer services,
including differences in the operation of cancer networks,
data analysis focused on presenting the information in
a concise, understandable format to inform service de-
velopment and research priorities in dose-banding. De-
tailed statistical analysis was not considered appropriate
or necessary to support the conclusions reached in this
study.

For demographic assessment, the responses were grouped
according to Strategic Health Authorities for England [18],
whereas responses for Scotland, Northern Ireland and Wales
were grouped separately as geographical regions.

Results
Demographics for the Respondents

The response rate to the 1104 posted questionnaires was
35% (387 responses), of which 98% (379) were evaluable.
Figure 1 shows the regional distribution of the respondents
divided into the English Strategic Health Authority regions,
Wales, Northern Ireland and Scotland. The classification of
respondents according to speciality and duration of post
held are presented in Fig. 2.

Although it is not possible to claim that the respondents
to this survey were a true reflection of the population of
chemotherapy prescribers across the UK, reference to
Fig. 1 shows that all UK health regions were represented.
The response rates across regions varied from between 23%
(South Central) to 44% (South East Coast), with a median
response rate of 34%. Also, as Fig. 2 shows, the main clinical
specialities that prescribed chemotherapy were repre-
sented and respondents exhibited a wide range of experi-
ence at consultant level.

Responses to Specific Questionnaire
Questions

The responses to questions 1—7 of the questionnaire are
summarised numerically and as percentages in Table 1.
These data are analysed in further detail in the Discussion
section, together with selected qualitative responses and
a selection of the responses to question 8 (qualitative and
open ended).



Table 1 — Summary of responses to the questionnaire
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Question Yes No | do not know/probably  No response
1. Do you have concerns about the time out-patients 281 (74%) 93 (25%) 5 (1%) -
have to wait?
2. Have you heard about dose-banding previously? 308 (81%) 71 (19%) - -
3. Does your hospital use dose-banding? 238 (63%) 83 (22%) 20 (5%) 38 (10%)
4. Do you think dose-banding is sensible? 308 (81%) 10 (3%) 55 (15%) 6 (2%)
(reluctant)
5. Do you think there are benefits with dose-banding? 349 (92%) 4 (1%) 7 (2%) 19 (5%)
6. Which do you think the maximum deviation from the
individualised dose should be?
<5% 197 (52%) 7 (2%)
<10% 150 (40%)
<15% 8 (2%)
Other/do not know 17 (4%)
7. Would it be acceptable to dose-band drugs with non-body
surface area-based dose?
Carboplatin 203 (54%) 79 (21%) 70 (18%) 27 (7%)
Targeted antibodies 232 (61%) 37 (10%) 72 (19%) 38 (10%)

8. Are there any additional issues on chemotherapy provision
or ‘dose-banding’ you would like to mention or comment on?

See Discussion

Discussion

Response Rate, Distribution of Respondents
and Awareness of Dose-Banding

There was a similar proportion of responses from pre-
scribers who had held their consultant posts for 0—5, 5—10,
10—15 and >15 years (22, 30, 20 and 28%, respectively).
This was important for detecting any potential differences
in opinions between prescribers of different clinical
experience. The number of respondents varied between
each speciality, with response rates from clinical oncolo-
gists, medical oncologists, haematologists, paediatric on-
cologists and ‘others’ of 36, 61, 46, 33 and 2%, respectively,

16(4.2%)

29(7.8%)

Fig. 1 — Number of respondents from each health region. E, East of
England; EM, East Midlands; L, London; ND, not defined; NE, North
East; NI, Northern Ireland; NW, North West; S, Scotland; SC, South
Central; SE, South East Coast; SW, South West; W, Wales; WM, West
Midlands; Y, Yorkshire and The Humber.

where the ‘others’ category included cancer surgeons,
palliative care specialists and urologists. In numerical
terms, most responses were obtained from clinical oncol-
ogists. The main groups of chemotherapy prescribers were
represented in this response.

The total response rate of 35% exceeded the expecta-
tions of the investigators and participants of the focus
groups. A second mailing to non-responders was considered
unlikely to significantly improve this response rate and, as
discussed later, would not reduce the risk of bias.

As shown in Table 1, 238 (63%) of the prescribers reported
that dose-banding was used in their hospital, whereas 20
(5%) did not know if it was. This reported level of usage
seems high compared with the 26% usage reported in the
Cancer Network pharmacists’ survey. This may indicate that
the response rate in the current study was biased, with
a higher number of prescribers who are familiar with the

[0 >18years 0 10-15years m 5. 10years ©@0- Syears |

Fig. 2 — Number of respondents divided into speciality and years in
consultant post. C, clinical oncologist; M, medical oncologist;
H, haematologist; P, paediatrician oncologist; O, other; ND, not
defined.
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system responding. However, it is also important to note that
the responses in the current study reflect individual pre-
scribers and not cancer centres. Another factor contributing
to the difference may be that the demographics of the
Cancer Network survey coverage did not map on to this
study.

Table 1 shows that 281 (74%) prescribers were con-
cerned about how long patients wait to receive their
chemotherapy in their hospital, and this result is
presented for each specific region in Fig. 3. The response
varied from 100% concerned (Wales) to 59% (West
Midlands). However, the number of responses from Wales
was low.

Of those who were concerned about patient waiting
times, 101 (36%) gave their opinions on the main causes for
treatment delays. 50 (18% of those concerned) mentioned
chemotherapy preparation by the pharmacy, whereas 36
(13%) and 15 (5%), respectively, suggested the wait for
blood count results and the lack of space.

Prescriber awareness of dose-banding was variable and,
for example, 32% of the responding haematologists had not
previously heard about dose-banding, whereas 13 and 4% of
the clinical and medical oncologists, respectively, had not
previously heard about the system. The experience of
respondents at the consultant level did not seem to affect
the familiarity with dose-banding, as about 20% in each
group (0-5, 5—10, 10—15 and > 15 years) had not previously
heard about the system. Figure 4 shows the numbers and
percentages of respondents in each region who were aware
of dose-banding. The Northern Ireland oncologists were least
aware (50%, but with a low number of respondents), whereas
those in Scotland were most aware (94%). Many factors could
account for regional differences in the familiarity with dose-
banding, including networking of prescribers and specialist
pharmacists, sharing of treatment protocols and staff
working at more than one hospital.

0 Not concerned
o Concerned

Fig. 3 — Percentage and number of prescribers concerned about
the time patients in their hospital wait to receive chemotherapy. E,
East of England; EM, East Midlands; L, London; ND, not defined; NE,
North East; NI, Northern Ireland; NW, North West; S, Scotland; SC,
South Central; SE, South East Coast; SW, South West; W, Wales;
WM, West Midlands; Y, Yorkshire and The Humber.

100%
90% Hé
80% -
70% 1
60%
50%
40% 1
30% +
20%
10% +
0% -

”-;jh-in
——

Health region

IODid not previously hear about DB ®Previously heard about DB

Fig. 4 — Percentage and number of respondents familiar with dose-
banding (DB) according to region. E, East of England; EM, East
Midlands; L, London; ND, not defined; NE, North East; NI, Northern
Ireland; NW, North West; S, Scotland; SC, South Central; SE, South
East Coast; SW, South West; W, Wales; WM, West Midlands; Y,
Yorkshire and The Humber.

Table 1 shows that 308 (81%) of the respondents thought
that dose-banding is a sensible way to rationalise chemo-
therapy dosing. Except for previously mentioned benefits
with the system, several mentioned that dose-banding
would reduce compounding errors and lead to increased
safety. Some, however, were less certain and 55 prescribers
(15%) were of the opinion that dose-banding is ‘probably’
a good strategy, whereas 10 (3%) would be reluctant to use
it. Of those who had not previously heard about dose-
banding, 49 (69%) supported the system, whereas 14 (20%)
were unsure and 7 (10%) did not support the system. Some
justifications for this lack of support were given as
qualitative responses as cited below:

- '‘Small changes in dose may be toxic or have less
efficacy’

‘I would be worried about under-dosing in some
patients’

‘What about subsequent dose modifications?’

‘I am not sure, are there outcome data from specified
cancer types/treatment regimens?’

‘| prefer to dose according to surface area unless there
is a good evidence base to show that dose-banding does
not affect outcome’.

Of the respondents who were familiar with dose-banding,
three (1%) did not support the system. Justifications for this
were that ‘it is not applicable for some trials and is
potentially imprecise’, and that ‘no work is done where
long-term results are available’. Also, paediatric oncolo-
gists did not support the system, due to the larger
variability in body size between children, and because
the benefits of dose-banding may be limited in paediatrics
due to the smaller patient group and widely variable doses.
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Of the four respondents (1%) who were of the opinion
that there are no benefits with dose-banding, the following
comments were offered to support their view:

- 'What matters is dose intensity. It has been shown that
sub-optimal dose intensity compromises response
rates — this is generally accepted. My concern is that
dose-banding may reduce dose intensity for some
patients and this might be important’.

‘Expiry time limits for pre-prepared doses and could
increase drug wastage’.

*Benefits for pharmacists but (probably) not for patients’.

Maximum Deviation from Prescribed Dose

The number of prescribers supporting a 5 or 10% maximum
deviation from the exact individualised BSA-based dose were
similar, and were 197 (52%) and 150 (40%), respectively, as
presented in Table 1. In Fig. 5, these numbers are shown
according to speciality. Deviations of up to 15% were
supported by a larger percentage of medical oncologists
compared with the other specialities. This may have been
because this group would be expected to have greater
expertise in the pharmacology of cancer chemotherapy and
may have a greater familiarity with the limitations sur-
rounding current practice in dose calculation.

Selected comments in response to the question regarding
acceptable maximum deviation from the prescribed dose
were:

‘Would need more evidence as to whether 10% is safe’
‘May depend on the drug in question’

‘If possible should be evidence based, however 10%
would seem reasonable’

*10%, BSA is not clearly effective chemotherapy dose’.

The qualitative responses provided to questions 4, 5 and
6 clearly show the concerns among prescribers about the
paucity of clinical and pharmaceutical evidence available
to support dose-banding.

100%
20%
80%
70%
60% -
50%
40%
30% -
20%
10%

0% -

(%)

x-.

¢ M H P o ND

Speciality
Fig. 5 — Opinions on acceptable maximum deviation from exact
body surface area-based dose according to speciality. C, clinical
oncologist; M, medical oncologist; H, haematologist; P, paediatri-
cian oncologist; O, other; ND, not defined.

Dose-Banding of Carboplatin

Although 203 responders (54%) would support dose-banding
of carboplatin, as shown in Table 1, 79 (21%) were opposed to
it, whereas 70 (18%) did not know or thought that it probably
would be acceptable and 27 (7%) did not respond. This result
is presented according to speciality in Fig. 6. There were no
clear trends in opinion associated with length of experience
among prescribers (data not presented). The medical
oncologists, although more likely to be supportive of wider
variation from the prescribed dose in the application of
dose-banding to BSA-dosed drugs, were more conservative in
their support for dose-banding of carboplatin.

Obviously, dosing of carboplatin according to renal
function (glomerular filtration rate; GFR) is considered as
more accurate than BSA-based dosing, which may partly
explain the reluctance to immediately accept dose-banding
of this drug. Although the most important factors affecting
drug pharmacokinetics, for example the metabolic capacity
of specific enzymes and/or renal function, are not
accounted for in BSA-based dosing [19], carboplatin is
dosed according to a strategy that offers reduced pharma-
cokinetic variability [20]. Dose-banding of BSA doses is
therefore less likely to influence the variability in drug
exposure of both healthy and tumour tissue than dose-
banding of GFR-based carboplatin doses, where the in-
troduction of an additional random error could be of
clinical significance [20,21].

Some selected comments in favour of carboplatin dose-
banding from question 7(a) on the questionnaire were:

- ‘provided that it is within 5% of the estimated dose’

- ‘provided that the patient is not old and has co-
morbidities or poor renal function to start with’

- 'yes, as creatinine clearance also has a wide error band’

- 'yes, providing dose is calculated with [Calvert] formula’

Among the comments made by respondents who did not
support dose-banding of carboplatin, or were unsure, were,
for example:

o Carboplatin
<3 m Targeted
& therapies

Speciality

Fig. 6 — Perceritages supporting dose-banding of carboplatin and
targeted therapies according to speciality. C, clinical oncologist; M,
medical oncologist; H, haematologist; P, paediatrician oncologist;
0, other; ND, not defined.
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‘GFR measurement can vary’

*dosing depends on GFR each cycle’

‘would need looking at potential inaccuracies/problems’
‘not sure of evidence either way’.

Dose-Banding of Targeted Therapies

The application of dose-banding to targeted therapies is
likely to be complex, because unlike other dose-banded
drugs, it is not yet possible to prepare the standard doses in
advance. Monoclonal antibodies are complex proteins with
three-dimensional secondary and tertiary structures, which
are formed from intra-molecular hydrogen bonding. These
protein conformations may need to be intact to retain
biological activity, and the reconstituted solutions must
therefore be used immediately after preparation. The
difficulties in assessing the stability of these agents by
conventional physical and chemical methods have already
been recognised [22]. However, some trusts have in-
troduced dose-banding to whole vials of, for example,
trastuzumab, to reduce drug wastage.

The responses indicated that 232 (61%) were in favour of
dose-banding of targeted therapies, whereas 37 (10%) and 72
(19%) were opposed to it or did not know, respectively.
Compared with the opinion on carboplatin dose-banding,
this seems to reflect the fact that body weight-based dosing
of antibodies may not be considered as accurate as GFR-
based dosing of carboplatin. Also, it is likely that the
potential savings by using dose-banding for these expensive
drugs have been considered an important priority, particu-
larly by those consultants with managerial responsibilities
(i.e. clinical directors). The opinions on dose-banding of
targeted therapies are shown according to speciality in
Fig. 6.

Selected comments in favour of dose-banding of targeted
therapies were:

‘especially to reduce wastage’

‘we still probably need to look closely at choice of
current dose’

‘use ‘‘whole vial’’ doses to reduce wastage’
‘biological drugs less dose specific’

‘rituximab dose-banding has been used safely’.

No respondent opposing dose-banding of targeted ther-
apies offered any comments.

Qualitative Comments on Chemotherapy
Provision and Dose-Banding

Qualitative comments in response to question 8 of the
questionnaire (see Table 1) were offered by 90 (24%) of the
responding prescribers. These comments were organised by
the investigators into three categories to represent views
on dose-banding: supportive, cautious and opposed. Most
comments were supportive (65), whereas 20 and 5 were
cautious or opposed, respectively. In general, supportive
comments were justified by the questionable accuracy of
BSA dosing, the need for national guidelines on chemo-
therapy dosing issues and the time savings introduced by

dose-banding. Most of the comments of a cautious or
opposed nature were made by prescribers who were
supportive of dose-banding in general, but who were
concerned by the potential for under-dosing and reduced
dose intensity, and the lack of clinical trial evidence
comparing dose-banding with individualised doses. Some
comments also concerned the potential for overdosing and
toxicity, for example in fragile patients or in patients
receiving anthracyclines, where cumulative lifetime doses
should not be exceeded. Some representative samples of
all comments are presented below.

Supportive of dose-banding

‘Another good way to equalise treatment across the
country’

‘Should be introduced in all trusts’

‘It would always be a major step forward if this could be
agreed nationally as the standard since the current BSA
methods have shaky basis anyway. So banding is OK’

‘Exact chemo doses on BSA are nonsense, takes no
account of pharmacokinetics (dynamics) may as well round
up/down to make easier’

‘The *‘correct”’ dose is somewhat arbitrary in any case.
Hence, for the benefit obtained with banding within 5% is
perfectly acceptable’

‘Tablets are dose-banded!’

‘Chemo delivery is such an imprecise art (say 10—20%)
that it is probably reasonable to prescribe within certain
limits’

Cautious about dose-banding

‘What is the view of NCRI trials on dose-banding?’
‘Depends on treatment intent, future research (rando-
mised controlled trials)’

Opposed to dose-banding

‘Should not distract attention from factors affecting
individual patient tolerance’

Limitations of this Study

It is recognised that the questionnaire distributed in this
study was designed mainly around the needs of oncologists.
Although haematologists were not represented in either of
the focus groups, many of the prescribing issues are the
same (e.g. use of BSA dosing). Also, clinicians involved in
the prescribing of chemotherapy for non-malignant dis-
eases were excluded. Ideally, the questionnaire would have
been administered in face-to-face interviews. However, the
investigators recognised that this would be unrealistic,
given the frenetic nature of UK oncology and haematology
practice.

The response rate of 35% in this study was of a similar
order to response rates previously obtained in postal
surveys of US haematologists and oncologists [23] and UK
clinical oncologists [24], with evaluable responses of 38 and
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46%, respectively. Although this result was considered
satisfactory for a mail survey of this particular design, it
is not straightforward to judge what is adequate for this
type of study from a statistical perspective, as this depends
on the differences between responders and non-responders
[25]. Although a second mailing of the questionnaire to
non-responders was considered, this was only expected to
increase the response rate marginally [26] and the
expected benefits could not justify the additional costs
incurred. In addition, it has been previously shown that the
value of testing for non-response bias by comparing early
and late responders is limited [27]. This suggests that those
with an interest in the topic are more likely to respond and
that the non-responding group is unlikely to be reached
despite additional reminders, a scenario in which the
overall study conclusions would not be altered despite
a slight increase in the response rate. In the case of this
study, it may be argued that the 35% response rate
‘selected out’ those prescribers with an interest in, or
who were supportive of, dose-banding. This is a possibility,
but in the view of the investigators, consultant physicians
would normally be equally generous with their opinions in
opposition to a system as when supporting it.

Furthermore, because the questionnaire had a qualitative
aspect in that it contained open-ended questions, the study
can be considered to belong to the category of ‘mixed
methods research’ [28], where much smaller sample sizes
than those required in quantitative research studies are
usually regarded as sufficient. In qualitative research,
sample collection is usually discontinued when theoretical
data saturation, the point at which no new relevant
information is obtained, has been reached [29]. Often,
data saturation is achieved with only a limited number of
participants [28,30]. As all of the qualitative comments
received in the current study could be represented by the
comments described in the three categories above, the
conclusion was that additional responses were unlikely to
add differing viewpoints.

Conclusions

The aim of this UK-wide postal survey was to investigate the
opinions and clinical judgements of chemotherapy pre-
scribers, as these are factors that will probably be crucial
to the uptake of dose-banding or any other chemotherapy
dosing strategy. Although limited response rates generally
have to be accepted due to the time constraints of
healthcare professionals, postal survey results can give
useful information. In this study, the views of 379
chemotherapy prescribers were obtained.

Overall, the audit identified a high level of awareness
among UK chemotherapy prescribers about dose-banding of
chemotherapy (> 80%). Many prescribers were familiar with
the limited scientific rationale to support BSA-based dosing
and were in favour of dose-banding. In addition, almost
three-quarters of respondents were concerned about
treatment delays for chemotherapy out-patients.

Several areas of controversy, where opinion was divided,
emerged from this study. These included the maximum

variation from the prescribed dose that should be permit-
ted, and whether or not non-BSA-dosed drugs could be
included in dose-banding schemes. The support for dose-
banding of drugs dosed according to BSA generally seems
stronger than that for dose-banding of carboplatin, which is
dosed according to renal function.

A number of respondents called for evidence to support
the effectiveness and safety of dose-banding. A clinical and
pharmacokinetic crossover study with 5-fluorouracil has
indicated that dose-banding does not affect the exposure of
tissues te this particular drug [11], but there is clearly
a compelling, if belated, need for more clinical studies to
evaluate the safety and efficacy of the system. Studies are
also required to determine whether or not dose-banding is
acceptable within the framework of clinical trials, particu-
larly if these include a pharmacokinetic component. The
lack of an evidence base seems a barrier to the development
of guidelines and the wider introduction of dose-banding
into clinical practice. Cancer network co-operation will also
be crucial to facilitate the harmonisation of dose-banding
schemes and the implementation of national guidelines for
dose-banding. This would encourage the pharmaceutical
industry to provide standard ranges of licensed pre-filled
syringes with widely used chemotherapy drugs.

A wider understanding of which drugs and treatment
settings are likely to derive the most benefit from dose-
banding is also desirable. Dose-banding could be applied for
targeted therapies for which drug wastage is costly.
However, this is not only dependent on clinical studies,
but also on formulation and stability studies that enable the
manufacture of pre-filled syringes or infusions. In the
future, the practice of dose-banding could also be
extended to other drug classes with defined dosage
regimens, such as intravenous antibiotics.

Other future research topics of relevance include studies
on the effects of dose-banding on pharmacy compounding
errors, drug administration errors and treatment complica-
tions, in addition to evaluations of patient and nurse
preferences and the effect of dose-banding on occupational
exposure of pharmacy and nursing staff to cytotoxic drugs.
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