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A Randomized, Active-Control, Pilot Trial of
Front-Loaded Dosing Regimens of
Darbepoetin-Alfa for the Treatment of
Patients with Anemia during Chemotherapy
for Malignant Disease

The recent report by Glaspy et al.1 on high-dose ‘front-loading’
followed by lower maintenance dosing of darbepoetin alfa in

anemic patients receiving chemotherapy for malignant disease illus-
trates the ongoing need to optimize the dosing and scheduling of
erythropoietic agents to maximize patient benefit. The potential ben-
efits of front-loading include timelier responses to therapy, increased
response rates, and earlier identification of nonresponders; however,
front-loaded darbepoetin alfa falls short of providing these benefits in
the study conducted by Glaspy and colleagues.

The hematologic responses reported in patients receiving front-
loaded darbepoetin alfa did not appear to be any more rapid or robust
than the responses previously reported by Glaspy et al.2 in patients
receiving 2.25 �g/kg darbepoetin alfa once weekly, the dose recom-
mended by the Food and Drug Administration (FDA).3 As evidenced by
the overlapping confidence intervals, there was no statistical difference
between the darbepoetin alfa arms and the epoetin alfa arm in terms of
the mean change in hemoglobin (Hb) levels. Glaspy and colleagues state
that limited sample sizes diminished the ability of the study to make
statistical comparisons involving these groups, but at the same time,
they report an unambiguous trend in favor of darbepoetin alfa. Any
comparison is further confounded by a miscalculation of the mean
change in Hb levels reported at Week 4 in the epoetin alfa arm; the limits
of the confidence interval suggest that the mean change should be 0.61
g/dL, rather than 0.39 g/dL. Furthermore, the inclusion of two different
agents in the study makes it impossible to conclude whether it was the
dosing schedule or the study drug that was responsible for the lack of any
observed difference in efficacy. A more conclusive assessment might
have involved comparison of front-loaded darbepoetin alfa with the
standard, FDA-approved regimen of 2.25 �g/kg darbepoetin alfa admin-
istered once weekly. It also is noteworthy that the increases in Hb levels
observed in the epoetin alfa arm were inconsistent with previous results
from � 3000 anemic patients with cancer who received chemotherapy
along with 40,000 units (U) epoetin alfa once weekly.4 One possible
factor is the dose escalation of epoetin alfa at Week 6 in the study
conducted by Glaspy et al., as dose escalation at Week 4 is recommended by
the current guidelines of the National Comprehensive Cancer Network.5

Glaspy and colleagues rightfully explore new dosing regimens that
have the potential to act more rapidly against anemia and its symptoms
in patients receiving chemotherapy for malignant disease. Unfortu-
nately, the front-loaded doses of darbepoetin alfa that were evaluated
did not increase Hb levels any more rapidly than did 2.25 �g/kg darbe-
poetin alfa or 40,000 U epoetin alfa administered once weekly. Future
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studies should first compare front-loaded dosing of an
erythropoietic agent with standard step-up dosing of the
same agent. When optimal dosing schedules (i.e., for the
front-loaded regimens) have been identified, adequately
controlled and powered clinical trials may be conducted
to compare different agents with each other.
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Author Reply

As stated in the title of our recent article,1 our study
was a pilot trial—a study with the goal of deter-

mining feasibility and obtaining statistical informa-
tion to support the design of a future large, random-
ized trial. Our study met those objectives; accrual of
patients to the much larger randomized controlled
trial with efficacy endpoints is complete. The study
was not powered or intended to demonstrate any im-
provement in efficacy due to front-loading.

In comparing our data with previously published
results, Dr. Waltzman fails to recognize the serious prob-
lems associated with the historical controls. In addition
to the usual issues of variation in terms of patient char-
acteristics and treating physicians, erythropoietic re-
search has been plagued by variation from study to
study in terms of how hemoglobin levels change as a
result of transfusion and by the tremendous selection
bias introduced by progressive dropout of the most ane-

mic and least responsive patients. These considerations
are accounted for in our study; studies that do not cor-
rect for transfusions or selective dropout consistently
report higher hemoglobin change scores. It therefore is
prudent to use randomized control groups to make
comparisons. We previously published a report of a ran-
domized controlled trial in which front-loaded doses of
darbepoetin did in fact produce more rapid responses
compared with the following: the FDA-recommended
darbepoetin dose of 2.25 �g/kg per week, the current-
practice darbepoetin dose of 3 �g/kg per 2-week period,
the FDA-recommended epoetin dose of 150 U/kg 3
times per week, and the current-practice epoetin dose of
40,000 U per week.2,3

Dr. Waltzman is incorrect in concluding that we
miscalculated the 4-week hemoglobin change score
for epoetin. The point estimate for epoetin was accu-
rately reported as 0.39 g/dL after 4 weeks; the 95%
confidence interval ran from negative 0.22 g/dL to
positive 1.0 g/dL. We have consistently observed such
modest change scores for standard erythropoietic
therapy in oncology when adjustments are made for
the effects of transfusions and selective dropout of
anemic nonresponders.

Dr. Waltzman is correct in stating that we could
have used a standard dose of darbepoetin as the control
agent. At the time of study design, however, the standard
of care (although it was not FDA approved) in the United
States was 40,000 U epoetin alfa per week, with a dose
increase for nonresponders. We believe that this was a
reasonable choice for the control regimen.
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Outpatient, Sequential, Parenteral-
Oral Antibiotic Therapy for Lower
Risk Febrile Neutropenia in
Children with Malignant Disease

A Single-Center, Randomized, Controlled
Trial in Argentina

In an interesting article, Paganini et al.1 reported on
a controlled randomized study comparing sequen-

tial oral versus intravenous antimicrobial therapy in
children presenting with lower-risk febrile neutrope-
nia (LRFN). They found no statistically significant dif-
ference between these 2 regimens with regard to treat-
ment success without modification of antimicrobial
therapy (79% in the oral therapy group vs. 84% in the
intravenous therapy group).

The purpose of this letter is to point out to the
readership that the quality of the reported study is
hampered by three methodologic problems. First, the
data analysis violated the intent-to-treat principle.2

Randomization was performed at the time of the ini-
tial evaluation of the children with LRFN but a positive
blood culture within the first 48 hours was one of the
exclusion criteria, implying that the decision to in-
clude a patient in the study was not possible to make
at the time of randomization. The modified intent-to-
treat principle3 would be a good solution in this case.

Second, the analysis is flawed by the fact that the
null and alternative hypotheses of the statistical test
performed do not reflect the clinical situation of the
study. A new procedure (i.e., oral antimicrobial ther-
apy) was compared with the gold standard of intrave-
nous antimicrobial therapy, assuming equivalent effi-
cacy as a null hypothesis. This null hypothesis of
equivalence is wrong. When comparing a new versus a
gold standard method, the null hypothesis must be
that the new method is inferior to the gold standard
method, versus the alternative hypothesis of noninfe-
riority. The correct method of analysis is the noninfe-
riority test.4,5 Failure to reject the (wrong) null hypoth-
esis of equivalence, as reported, does not correspond
to rejection of the (correct) null hypothesis of inferi-
ority.

Third, the study is underpowered, and there is no
power calculation reported. The power calculated at a
type I error level (�) of 0.05 to detect a clinically
significant difference of 10%,5 based on an estimated
efficacy of 82% (as reported), is 44% for the incorrect
analysis (assuming equivalence) and 54% for the cor-
rect noninferiority test.

The results of the article by Paganini et al.1 show
that the efficacy of oral ciprofloxacin is most likely not
inferior compared with intravenous ceftriaxone. How-
ever, this finding is not robust because of the violation
of the intent-to-treat principle, insufficient power, and
an incorrectly applied statistical method. A power
analysis resulting in adequate sample size and the use
of the correct statistical methods (i.e., intent-to-treat
principle and noninferiority test) should be an essen-
tial part of future clinical studies in this field.
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Author Reply

In his letter, Dr. Ammann points out three method-
ologic problems that could hamper the validity of

our study.1 We agree with some of his remarks, al-
though there are some technical and practical issues
we would like to comment on.

First, Dr. Ammann pointed out that the data anal-
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ysis violated the intent-to-treat principle and that the
decision concerning inclusion into the study was not
possible at the time of randomization because pa-
tients with positive blood cultures were excluded. A
positive blood culture was considered a high-risk fac-
tor, but only one patient in our study was excluded for
this reason (coagulase-negative staphylococci).1 Actu-
ally, because all blood culture results were available by
the end of the 24-hour initial workup, and both groups
received ceftriaxone plus amikacin on Day 1 and only
then were randomized, patient eligibility already was
clear at the time of randomization. No other elimina-
tions, protocol violations, or crossovers occurred after
randomization, so therefore our analysis did for the
most part respect the intent-to-treat principle.

Second, according to a recently published consen-
sus statement,2 equivalence studies are the recom-
mended design for testing a standard treatment
against a new treatment when the latter is expected to
be less costly or toxic and of similar efficacy. This
approach is particularly useful in diseases such as
febrile neutropenia that have high response rates that
are unlikely to be improved significantly. As is the case
with our study, the primary endpoint here should be
the response to empiric treatment. Failure to detect a
significant difference should be interpreted not as
equivalent efficacy but rather as a difference small
enough to be considered clinically insignificant. The
recommended maximum limit at which to consider
treatments clinically equivalent is 10%. Although we
did not use this expected difference to estimate a
sample size, our observed difference in failure rates
between the groups was 2%.

The last point concerns sample size estimation. A
negative result in a small trial often is misinterpreted
as equivalence between treatments, although there is
a high probability that it corresponds to a type II error.
It is certainly true that sample size estimation prevents
false-negative results, thus allowing us to assume a
nonsignificant result to be a lack of difference. How-
ever, many clinical situations have either a low prev-
alence (limiting patient availability) or a high rate of
response (as mentioned for febrile neutropenia), thus
enlarging the needed sample size to the extent of
hindering new studies in smaller centers. Even at a
national referral institution, our study was able to
recruit 177 eligible patients over a period of 21

months. To obtain a power of 80% for the given values
we would have had to recruit 400 patients over a
period of 4 years. Even so, given our low failure rates
and assuming a 2% difference between treatments, we
most likely would have obtained a nonsignificant re-
sult unless we studied 4600 patients.

We are aware that no trial is perfect and that
results must be interpreted with caution when there
are methodologic flaws that threaten the validity of
the study. However, we do not believe this is the case
with our study. There was no violation of the intent-
to-treat principle, equivalence is an accepted ap-
proach for statistical analysis, and, although our study
was underpowered, negative results also should be
reported to avoid publication bias in eventual system-
atic reviews. We believe our study data reasonably
support the use of an oral antibiotic option in lower-
risk febrile neutropenia patients with negative blood
cultures. Close follow-up in the use of this new ap-
proach is warranted until further evidence of effective-
ness is reported.
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