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In this issue of the Journal of Clinical Oncology, Papaldo
et al1 report the findings of a large nonrandomized trial eval-
uating the role of prophylactic recombinant granulocyte
colony-stimulating factor (filgastrim) for the prevention of
febrile neutropenia in early breast cancer patients receiving
relatively high-dose epirubicin plus cyclophosphamide. Previ-
ous randomized clinical trials and meta-analyses have identi-
fied the ability of filgastrim support in decreasing the duration
of neutropenia and reducing the incidence of febrile neutro-
penia when cancer patients received intensive and/or high-
intensity chemotherapeutic regimens.2-4 Recommendations
from the American Society of Clinical Oncology (ASCO) sup-
port the prophylactic use of filgastrim in conjunction with
chemotherapeutic regimens that are associated with 40% or
higher rates of febrile neutropenia, and those from the Na-
tional Comprehensive Cancer Center Network support a 20%
cut point.5,6 The drug is one of the most commonly prescribed
supportive-care agents today and has important benefits on
duration of neutropenia and hospitalization for febrile neutro-
penia treatment.

This observational study finds that primary prophy-
laxis with filgastrim can decrease the frequency of severe
neutropenia, febrile neutropenia, delayed chemotherapy
cycles, and chemotherapy dose reductions in breast cancer
patients receiving relatively high-dose chemotherapy. Of
particular interest, the study found that filgastrim adminis-
tration at a dose of 300 �g/d on days 8 and 12 was associated
with outcomes similar to those of more intensive filgastrim
schedules. What does this study add to our current knowl-
edge about filgastrim use, and should it lead to downstream
changes in clinical research and clinical practice?

The study directly addresses the central issue of filgastrim
scheduling. Whereas the initial placebo-controlled random-

ized trials evaluated daily dosing of filgastrim until absolute
neutrophil counts of 10,000 cells/mm3 were reached following
administration of intensive-dose chemotherapy regimens to
persons with small-cell lung cancer, clinicians and the ASCO
guidelines advocate shorter schedules of filgastrim.2,3 This
study raises the important question as to whether even lower-
dose and less frequent filgastrim schedules are likely to be
useful. The study evaluated 506 women with early breast can-
cer who participated during 1991 to 1994 in a factorial 2 �
2–design study of epirubicin 120 mg/m2 and cyclophospha-
mide 600 mg/m2 intravenously on day 1 every 21 days for four
cycles. The experimental agents included filgastrim and
lonidamine, an agent that is capable of reversing resistance to
anthracyclines in vitro.7 Five consecutive cohorts of 100 pa-
tients each received filgastrim schedules of 480 �g/d on days 8
to 14; 480 �g/d on days 8, 10, 12, and 14; 300 �g/d on days 8,
10, 12, and 14; 300 �g/d on days 8 and 12; or no filgastrim. The
very short schedules were designed to administer one dose of
filgastrim before the expected neutrophil nadir time, and a
second dose during the neutrophil nadir time. Given the po-
tential clinical and economic implications for this relatively
costly drug, this study provides important hypothesis-
generating data suggesting that shorter courses of filgastrim
may be sufficient for prophylaxis of neutropenia in this setting.

However, this is a large, nonexperimental, observa-
tional study. Therefore, one can never be sure if the ob-
served outcomes were because of the effect of granulocyte
colony-stimulating factor or because of selection bias,
which can rarely be confidently ruled out in nonrandom-
ized trials. Thus, the most important role of this study is to
inform the design of subsequent large phase III clinical trials
of low- versus standard-intensity filgastrim support. If the
goal is to provide reliable evidence, there is no statistically
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and clinically acceptable shortcut for bypassing randomiza-
tion. Sequential cohorts provide insights into the potential
of alternative prophylactic filgastrim schedules, though no
definitive conclusions about the likely efficacy and toxicity
of the various schedules can be made with this design.

Nevertheless, the study may have implications for clin-
ical practice. It is still fair to ask the following questions: Is
it acceptable to change practice based on nonrandomized
clinical trial findings? What should we do when studies sug-
gest that possibly better treatments can be recommended but
definitive evidence from randomized clinical trials has not
been reported?

We propose considering the following principles when
evaluating these questions:

First, one should consider the overall purpose of (clini-
cal) research. The purpose of clinical research is to address
uncertainties about the effects of competing treatments: if
there were no uncertainties, there would be no need to conduct
research.8,9 Scientifically, nothing new would be learned, and
ethically we would be exposing patients to risks associated with
potentially inferior treatment. Uncertainty comes in various
forms, ranging from simply not knowing, to a high degree of
uncertainty. The choice of scientific methodology and partic-
ular research design should reflect the level of uncertainty.10

Therefore, the choice of randomized versus nonrandomized
design should be viewed from the perspective of tailoring a
research design to varying levels of uncertainty. For example,
few would argue that the bleeding patient should be randomly

Table 1. Proposed Evidentiary Standards for Clinical Recommendations As a Function of Treatment Goals and Acceptable Regret

Goals of Treatment

Uncertainty About
Benefits/Harms of

Alternative
Treatment Options Benefit-Harm Ratio

Regret Associated
With Wrong

Recommendations
Acceptable Evidentiary

Standards Examples

Prevention of the
disease in asymptomatic
(healthy) individuals

High There are important
trade-offs between
the benefits and
harms

High Highest standard of
experimental evidence
(eg, well-designed and
conducted large-scale
RCTs/systematic
reviews based on large
randomized evidence)

Tamoxifen in prevention
of breast cancer

Cure Low The vast majority of
practitioners believe
that the intervention
does more good than
harm

Low May accept lower level of
evidence (eg, small
RCTs, observational
studies, phase II trials
with large effect size,
etc)

Antibiotics in
Helicobacter pylori–
positive MALT gastric
lymphoma; surgery of
isolated liver
metastasis of
colorectal cancer

Prolongation of survival
in years

Low The vast majority of
practitioners believe
that the intervention
does more good than
harm

Low May accept lower level of
evidence (eg, small
RCTs, observational
studies, phase II trials
with large effect size,
etc)

Imatinib in chronic
myeloid leukemia;
cladribine in hairy-cell
leukemia

Prolongation of survival
by days to months

High There are important
trade-offs between
the benefits and
harms, or it is not
clear whether the
intervention does
more good than harm

High Highest standard of
experimental evidence
(eg, well-designed and
conducted large-scale
RCTs/systematic
reviews based on large
randomized evidence)

Chemotherapy in
metastatic lung cancer

Palliation (improvement
of quality of life)

Low/moderate The vast majority of
practitioners believe
that the intervention
does more good than
harm

Low May accept lower quality
of evidence (eg,
observational studies,
case series, inferential
judgment) if costs are
low

Morphine for pain control

Palliation (improvement
of quality of life)

High It is not clear whether
the intervention does
more good than harm

Moderate High-quality evidence (eg,
meta-analysis, RCT etc)
particularly if costs are
high

Bisphosphonates in
prevention of skeletal-
related morbidities;
erythropoietin in
treatment of
chemotherapy-related
anemia; granulocyte
colony-stimulating
factor in treatment/
prevention of febrile
neutropenia

Abbreviation: RCT, randomized controlled trial.
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assigned to blood transfusion versus no blood transfusion to
prove that transfusion is superior, though clinical trials have
evaluated low versus high hemoglobin thresholds for transfu-
sion in initiations. When the effects of treatments are dramatic
and readily recognizable, we do not need randomized trials to
demonstrate that a particular intervention is effective.11 How-
ever, when estimated uncertainties about benefits and harms
of competing treatment alternatives are high, we can never be
sure if the observed findings were due to treatment(s) or be-
cause of other factors related to patient selection or biases
associated with the chosen methods of study. Under these
circumstances, there is simply no better method than a ran-
domized controlled trial to resolve these uncertainties.

Second, we should be cognizant of the fact that there
are always possibilities that ineffective treatments are rec-
ommended or even that effective treatments are not recom-
mended. In other words, we may ultimately regret our
decisions and recommendations. Formally, regret for not
recommending effective treatments becomes acceptable
when chances of successes and expected treatment benefits
are low.12,13 Committing to treatment will make regret
tolerable only if the chances of treatment success are higher
than the harms associated with these therapies (which may
include costs).12,13

Third, our “tolerance toward error”8,12,13 depends in
large part on the goals of specific treatments.12,13 When the
goal is prevention of disease, such as with tamoxifen as
prophylaxis against breast cancer or small improvements in
expected survival durations, we should insist on the highest
level of evidence. This would typically include systematic
reviews based on large-scale randomized evidence. How-
ever, if the goals of treatment are cure or improvements
in years of expected survival, with high perceived benefits
and low or unknown extent of perceived risks, a lower
level of evidence may be acceptable. If the goal of the
treatment is less meaningful prolongation of survival (eg,
days to months as is often seen in lung cancer chemother-
apy trials), with uncertain benefits and harms, then our
practice should be based on the highest evidentiary stan-
dards possible. In evaluating symptomatic treatments
associated with high costs and/or quality-of-life benefits,

a high quality of evidence is needed to facilitate societal
decision making.

Table 1 presents the principles outlined above and ex-
amples of how and where clinicians can consider goals of treat-
ment, uncertainties about benefits and harms of alternative
treatment, and regret associated with wrong recommenda-
tions. These factors should assist with the choice of acceptable
evidentiary standards for given clinical scenarios.12,13

In the context of these questions, deciding to accept non-
randomized evidence for filgastrim scheduling depends on our
perceived goals of treatment, expected costs and quality-of-life
implications of therapy, and our tolerance for regret.8,12,13

These concerns are relevant in light of recent clinical trials,
particularly the study that found that women with node-
positive early breast cancer had significantly improved clinical
outcomes (survival) with dose-dense combination chemo-
therapy with filgastrim support.14 Papaldo et al1 hypothesize
that four every-other-day filgastrim injections might be suffi-
cient to support the dose-dense combination chemotherapy
regimen, citing the favorable findings of this filgastrim regi-
men in conjunction with a biweekly chemotherapy regimen
that was administered to persons with advanced gastric cancer.
However, if we were to adopt the recommendations of Pa-
paldo et al,1 the potential exists for high regret in this setting.
Therefore, a randomized clinical trial should be initiated; one
that evaluates shorter versus longer schedules of filgastrim
prophylaxis among breast cancer patients who receive dose-
dense combination chemotherapy regimens. The study design
should include formal assessments of clinical outcomes, qual-
ity of life, and direct and indirect medical costs.

In conclusion, the findings from the study by Papaldo
et al1 are unlikely to be sufficient to inform changes in
clinical practice, because of concerns related to both costs
and quality of life. While we agree with the recently reported
warning of Browman15 that standards of proof need to be
high when advocating for changes in standards of practice,
there will be situations when acting on findings from non-
randomized clinical trials will not cause us “chagrin.”16

However, filgastrim scheduling is unlikely to be the proper
setting to challenge our tolerance for regret.
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