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Once-weekly epoetin beta is highly effective in treating anaemic
patients with lymphoproliferative malignancy and defective
endogenous erythropoietin production

The title of our recent paper in this journal (Cazzola et al,

2003) was carefully chosen to reflect the finding that subcu-

taneous administration of epoetin beta once weekly is highly

effective in anaemic patients with lymphoproliferative malig-

nancy and defective endogenous erythropoietin production.

Obviously, I believe that this title is fully supported by the data

presented in the report.

Dr Bokemeyer and colleagues request a clarification of our

statistical hypothesis and analytical plan. As reported, the

primary efficacy variable was the time-adjusted Hb area under

the curve (AUC) from week 5–16 (Hb AUC5)16). It was

analysed using an analysis of covariance (ancova) model with

‘treatment group’ as the main factor, and ‘underlying malig-

nant disease’ and the ‘baseline haemoglobin value’ as covari-

ates. Based on the least squares means and the corresponding

standard errors of the ancova model, 90% confidence

intervals (CI) were calculated for the difference in haemoglo-

bin AUCs between the two treatment groups. All these analyses

were performed for the intention-to-treat (ITT) and the per-

protocol (PP) populations. The following two non-inferiority

hypotheses were predefined and tested in a hierarchical order:

1 Non-inferiority with respect to a margin 1Æ0 g/dl.

2 Non-inferiority with respect to a margin 0Æ5 g/dl.

Both tests were performed at an a-level of 5% using 90%

confidence limits for the difference in least square means as

described above. In addition, 95% confidence limits were

provided. In a previous study (Osterborg et al, 2002), a

difference of 1Æ44 g/dl was found for the time-adjusted

haemoglobin AUC in week 5–16 between the epoetin beta

thrice weekly and the placebo group. The corresponding 95%

CI was 1Æ06–1Æ74. Therefore, in a first step, DHb was chosen as

1Æ0, which is less than or equal to the lower limit of the CI

observed in the previous study (Osterborg et al, 2002). A

rejection of the null hypothesis (non-inferiority with respect to

a margin of 1Æ0 g/dl) was considered as sufficient evidence that

the once-weekly treatment was an effective treatment for

anaemia and was superior to placebo treatment (indirect

evidence). In addition, the rejection of the second null hypo-

thesis (non-inferiority with respect to a margin of 0Æ5 g/dl) was

considered as further supportive evidence of at least equivalent

efficacy of once-weekly and thrice-weekly regimens, because a

difference of, at most 0Æ5 g/dl can be regarded as clinically

irrelevant.

Examining our findings in the ITT population, the least

squares mean estimate for the difference in AUC between

the two treatment groups was 0Æ20 g/dl with a 90% CI of

)0Æ49–0Æ09 g/dl. As the lower limit is below the strict,

predefined non-inferiority margin of 0Æ5 g/dl, this analysis

would also support a non-inferiority conclusion with respect

to 0Æ5 g/dl. However, using 95% CIs, the lower confidence limit

exceeds the boundary of 0Æ5 g/dl ()0Æ55 g/dl, 0Æ15 g/dl).

Overall, the analysis of time-adjusted AUC during weeks

5–16 in the ITT population shows that the differences in

AUC between once-weekly and thrice-weekly treatment do

not exceed 0Æ6 g/dl.

Bokemeyer et al also comment on various aspects of the

comparison between once-weekly and thrice-weekly treat-

ments. From my point of view, the crucial issues here are the

percentages of patients receiving blood transfusions and the

mean epoetin beta doses during the whole study. Using any

statistical approach and significance level, there was no

difference in the percentage of patients receiving at least one

transfusion (9% in the once-weekly vs. 14% in the thrice-

weekly group, P ¼ 0Æ14). With respect to the mean weekly

dose of epoetin beta from week 1–16 in the ITT populations,

values were 400 U/kg in the once-weekly group vs. 366 U/kg in

the thrice-weekly group. Thus, the average once-weekly dose

was 9% higher, but this was not significant (observed ratio

equal to 1Æ09 with 95% CI from 0Æ96 to 1Æ24). It should be

noted that, in a standard 70-kg patient, 400 and 366 U/kg

translates to 28 000 and 25 600 U per week respectively.

Bokemeyer et al highlight that the patient population was

selected in order to ensure a high probability of response. In
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fact, reduced endogenous erythropoietin production (as indi-

cated by a serum erythropoietin level £100 mU/ml) was an

inclusion criterion, and we did emphasize this in the title

(‘…anaemic patients with lymphoproliferative malignancy and

defective endogenous erythropoietin production’). A funda-

mental pathophysiological notion that cannot be ignored by

physicians is that erythropoietin is a true hormone and, as such,

is primarily, but not uniquely, effective in hormone deficiency

(Cazzola et al, 1997; Cazzola, 2003). How many patients did we

exclude from study screening for serum erythropoietin? Of a

total of 322 patients screened, 241 were found to have levels

£100 mU/ml and were enrolled into the study (Table I in

our paper). Thus, the vast majority (about 3/4) of anaemic

patients with lymphoproliferative malignancy had evidence of

defective endogenous erythropoietin production.

In conclusion, I believe that the title of our paper is quite

realistic. Once-weekly administration of epoetin beta was

highly effective in patients with lymphoproliferative malig-

nancy and defective endogenous erythropoietin production, as

72% of treated individuals responded to treatment, showing an

increase in Hb of ‡2 g/dl versus baseline without blood

transfusion in the previous 6 weeks. I also strongly believe that

using this method of administration and tailoring treatment to

the patient represents a rational use of epoetin from a medical

and community perspective.

Mario Cazzola

Division of Hematology, University of Pavia Medical School, IRCCS

Policlinico S. Matteo, 27100 Pavia, Italy. E-mail: mario.cazzola@unipv.it
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Epoetin once weekly in anaemic patients with cancer

The recent articles on the use of once weekly epoetin beta

(Cazzola et al, 2003) and darbepoetin alfa (Hedenus et al,

2003) highlight some important issues for the use of epoetin to

treat anaemia in patients with cancer.

Both studies reported high response rates to a once weekly

epoetin regimen in anaemic patients with lymphoproliferative

malignancies [response defined as a 2 g/dl haemoglobin (Hb)

increase]. In the epoetin beta trial, median time to response with

epoetin beta once weekly was reported as 10Æ1 weeks (Cazzola

et al, 2003). Further analysis using a more pragmatic approach

to define time to response (two consecutive measurements

rather than mean value over 4 weeks) suggests median response

time may be closer to 8 weeks. Moreover, a clinically significant

Hb increase of ‡1 g/dl was achieved within 4 weeks.

The need for a rapid Hb response is an important

consideration in anaemic patients with cancer, especially those

receiving chemotherapy during which anaemia and symptoms,

such as fatigue, may worsen if untreated. For these patients, it

is important that increases in Hb are achieved as early as

possible during chemotherapy to ensure that their quality of

life is improved. Comparison of response between the studies

is not possible since these data were not reported by Hedenus

et al (2003). However, a previous dose-ranging study in a

similar patient cohort reported a median time to response of

12Æ1 weeks with a weekly dose of darbepoetin alfa 2Æ25 lg/kg

(Hedenus et al, 2002)

Another important consideration is the potential need for

dose adjustment with epoetin. The current usual practice is to

increase the dose in patients with an inadequate Hb response.

Both of these studies permitted dose increases after 4 weeks,

although definitions of inadequate response differed. In the

epoetin beta study, the dose was doubled to 60 000 IU weekly

in patients whose Hb increased <0Æ5 g/dl from baseline (or

who received transfusion) while in the darbepoetin alfa study,

the dose was doubled to 4Æ5 lg/kg/week in patients with an

increased Hb of <1Æ0 g/dl. In the epoetin beta study, 26% of

patients in the once weekly arm and 23% in the three times

weekly arm required doubling of dose (unpublished observa-

tions). The number of patients that required a dose increase

with darbepoetin alfa was not reported. However, in a previous

study of darbepoetin alfa, 43% of patients with lung cancer

receiving chemotherapy required dose doubling because of

inadequate response to 2Æ25 lg/kg once weekly (Vansteenkiste

et al, 2002). This information is important in clinical practice,
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