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T h e  n e w  e ng l a nd  j o u r na l  o f  m e dic i n e

Epoetin Alfa in Critically Ill Patients

To the Editor: Corwin et al. (Sept. 6 issue)1 re-
port that the use of epoetin alfa in critically ill 
patients does not reduce the incidence of red-cell 
transfusion but may reduce mortality among pa-
tients with trauma. However, the drug was given 
subcutaneously. It is well known that skin perfu-
sion is impaired in patients with critical illness. 
Did the investigators conduct a pharmacokinetic 
evaluation in a subgroup to ensure adequate eryth-
ropoietin absorption? In addition, a relatively large 
erythropoietin dose was used in the study. Such 
a large dose could be associated with endothelial 
dysfunction, a proinflammatory state,2 and in-
creased thrombogenicity by inducing the expres-
sion of tissue factor.3 Giving smaller doses of 
erythropoietin at more frequent intervals in pa-
tients undergoing dialysis often improves respon-
siveness to the drug and decreases the total eryth-
ropoietin requirement. Designing similar studies 
with the use of smaller doses of erythropoietin, 
administered at more frequent intervals intrave-
nously, might address these points.
Ashraf Mikhail, M.Sc.
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To the Editor: Corwin et al. report both desired 
and unwanted effects of erythropoietin in their 
trial involving patients in the intensive care unit. 
Paradoxical effects of erythropoietin have been 
reported in other groups of patients and condi-
tions, and the dose of erythropoietin may be im-
portant in this respect.

The statement that erythropoietin failed to de
crease red-cell transfusions between days 1 and 
29, however, may be based on a false premise, 
since it is generally accepted that in the first 14 
days of its administration, this agent does not in
crease hemoglobin and thus should not influence 
the need for transfusion.1

We are concerned about whether iron treat-
ment in the participating patients was adequate 
and similar in the two groups. Among patients 
with chemotherapy-related anemia who receive 
similar amounts of epoetin, intravenous, but not 
oral, iron supplementation improves the response 
to epoetin.2 In addition, oral iron supplements 
fail to maintain adequate iron stores in epoetin-
treated patients undergoing hemodialysis.3 There-
fore, it is possible that in the study by Corwin 
et al., patients in the epoetin alfa group received 
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more parenteral iron than patients in the placebo 
group. Parenteral iron, as well as the high dose 
of erythropoietin, might have played a role in the 
observed, undesired effects of erythropoietin.
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To the Editor: Corwin et al. state in their arti-
cle, “The most important finding in the current 
trial is the reduction in mortality among patients 
who received epoetin alfa as compared with those 
who received placebo, which was most apparent 
in the trauma patients.” I believe that the most 
important finding concerns the prespecified pri-
mary end point of the trial: epoetin alfa had no 
significant benefit with respect to the percentage 
of patients receiving any red-cell transfusion be-
tween days 1 and 29. The next most important 
findings were the lack of any significant benefit 
of epoetin alfa with respect to the prespecified 
secondary end points, which were the number of 
red-cell units transfused, mortality at day 29 and 
at day 140, and the change in the hemoglobin con-
centration from baseline to day 29. The subgroup 
analysis showing decreased mortality among pa-
tients with trauma may be an artifact of multiple 
comparisons or the play of chance. At most, this 
finding might be considered hypothesis-generat-
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ing for a future study of epoetin alfa in a popula-
tion of patients with trauma.
Lewis A. Eisen, M.D.
Montefiore Medical Center 
Bronx, NY 10467  
leisen@gmail.com

To the Editor: Survival is not the same as mor-
tality. Corwin et al. state, “Mortality at day 29 
.  .  .  was significantly lower in the epoetin alfa 
group than in the placebo group (8.5% vs. 11.4%, 
P = 0.02).” However, they report no statistical test-
ing of this hypothesis. A Cox analysis, which tests 
hazard ratios, showed no significant difference. 
The significant P value reported is based on the 
Greenwood formula (which does not compare the 
total survival experience of the two groups) in-
stead of on the log-rank test, because of concern 
about censoring of data. We are not aware of this 
limitation of the log-rank test.1 We would submit 
that the appropriate test to compare the 8.5% and 
11.4% mortality is Fisher’s exact test, which yields 
a P value of 0.066 (P = 0.051 for the subgroup of 
patients with trauma). Unfortunately, critical care 
clinical trials frequently confuse survival time and 
mortality by reporting the percentage of patients 
who die at a specific time with P values from a 
survival analysis that tests an entirely different 
hypothesis.2-4 Although we may place too much 
emphasis on arbitrary thresholds, the reported re-
duction in mortality at day 29 that was attributed 
to epoetin alfa was not statistically significant in 
the overall population or in the trauma subgroup.
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The Author Replies: Both Mikhail and van der 
Putten et al. raise issues regarding epoetin alfa 

1.

2.

3.

4.

Copyright © 2007 Massachusetts Medical Society. All rights reserved. 
Downloaded from www.nejm.org on November 26, 2009 . For personal use only. No other uses without permission. 



correspondence

n engl j med 357;24  www.nejm.org  december 13, 2007 2517

dosing and response. My colleagues and I believe 
that the absence of a reduction in the transfusion 
rate reflects transfusion practice, not a lack of 
hematopoietic effect. The hemoglobin concentra-
tion increased significantly, suggesting a hemato-
poietic effect with epoetin alfa. In our prior study,1 
epoetin alfa administered in a similar manner 
resulted in a reduction in the transfusion rate at 
day 29. The hemoglobin response was identical in 
our prior and current studies; the data for the 
epoetin alfa and placebo groups began to separate 
by day 7. Parenteral iron use was not increased 
with epoetin alfa. A recent study2 of the pharma-
cokinetics and pharmacodynamics of the subcu-
taneous administration of an identical epoetin 
alpha dose in critically ill patients showed in-
creased erythropoietin levels and a hematopoietic 
effect. Whether a different dose, dosing schedule, 
or route of administration would alter the clinical 
outcome is unknown.

We disagree with Eisen’s characterization of 
the trauma subgroup. The outcome in this sub-
group replicates the results of our prior trial.1 In 
the current trial, randomization was stratified ac
cording to the admission group (trauma, medi-
cine, or surgery) to ensure that the treatment 
groups were comparable within each subgroup. 
Thus, we have now demonstrated a mortality re-
duction among patients with trauma in two ran-
domized trials. The analysis of the trauma sub-
group was an appropriate subgroup analysis.3,4

We agree with Cooke and Rubenfeld’s state-
ment that survival is not the same as mortality. 
Although the raw mortality rates are reported in 
our article, the P value (0.02) for the overall popu-
lation was based on the comparison of Kaplan–
Meier estimates within each stratum (trauma, 

surgical, and medical) and the estimate of the 
standard deviation with the use of the Greenwood 
formula. Mortality rates based on the Kaplan–
Meier method account for censoring before day 
29. For the overall population, stratified analysis 
is more appropriate to preserve the randomization 
within each stratum. This is accommodated by 
the use of a stratified Kaplan–Meier approach. 
The very same approach was used for the com-
parison within the trauma subgroup, except that 
the stratified test was not applicable, since the 
analysis involved a single stratum. The difference 
in mortality rates was more pronounced in the trau
ma subgroup, but the P value was slightly higher 
(0.039) because of the smaller sample as compared 
with the overall population. Although the above 
analyses were the most appropriate, we performed 
several sensitivity analyses to assess the robust-
ness of the findings. For the overall population, 
the log-rank P value was 0.049, the stratified 
log-rank P value was 0.056, and the Cochran–
Mantel–Haenszel P value was 0.053. For the trau
ma subgroup, the log-rank P value was 0.039.
Howard L. Corwin, M.D.
Dartmouth–Hitchcock Medical Center 
Lebanon, NH 03756 
howard.l.corwin@hitchcock.org
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Rheumatoid Arthritis, Systemic Lupus Erythematosus,  
and STAT4

to the editor: Remmers and colleagues (Sept. 6 
issue)1 show that a variant allele of STAT4 confers 
an increased risk of both rheumatoid arthritis 
and systemic lupus erythematosus and thus sug-
gest a shared pathway for these diseases. If two 
diseases share a common pathogenic pathway, the 
expected prevalence of their concurrence should 

exceed the chance probability of having both dis-
eases. The clinical coexistence of rheumatoid 
arthritis and systemic lupus erythematosus is 
rare.2-5 In the largest reported cohort of patients 
with this condition, the observed prevalence of 
concurrent rheumatoid arthritis and systemic lu-
pus erythematosus was 0.09% among patients 
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