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consequence. Further challenges include both lim-
ited funding for this type of research and report-
ing biases, as these types of observations are less
novel and exciting than the results of the initial
prophylactic study. The challenge in natural ex-
periments involving actual clinical practice is to
quantify precisely the effect of increased antimi-
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crobial use on the emergence of resistance in the
setting of complex medical care. I encourage Dr.
Ito and colleagues to study in detail what has oc-
curred at their institution, for an improved un-
derstanding of the risk-to-benefit ratio.

Lindsey R. Baden, M.D.

Drotrecogin Alfa (Activated) in Severe Sepsis

TO THE EDITOR: In the article by Abraham et al.
(Sept. 29 issue),* the ADDRESS (Administration
of Drotrecogin Alfa [Activated] in Early Stage Se-
vere Sepsis) trial showed no benefit of drotreco-
gin alfa (activated) (DrotAA) in patients with se-
vere sepsis and a low risk of death (defined by
single-organ failure or an Acute Physiology and
Chronic Health Evaluation [APACHE II] score
<25).2 In contrast to the prematurely terminated
PROWESS (Recombinant Human Activated Pro-
tein C Worldwide Evaluation in Severe Sepsis)
trial,® the ADDRESS study showed higher mor-
tality in its subgroup of patients treated with
DrotAA who had an APACHE II score of 25 or

more. When the subgroups of the two trials that
had an APACHE II score of 25 or more were com-
bined with the use of standard meta-analysis
software (Review Manager, version 4.2) and a ran-
dom-effects model, there was substantial hetero-
geneity between the two results (P=0.01; I°’=84
percent, where I denotes quantification of the de-
gree of heterogeneity), and no significant benefit
in 28-day mortality was shown (relative risk, 0.90;
95 percent confidence interval, 0.54 to 1.49) (Fig. 1).
Likewise, combining subgroups that had multiple-
organ failure did not show a major benefit. The
previous discrepant results in trials of treatment
for sepsis that used early-stopping rules* or retro-

28-Day Mortality in Patients with an APACHE Il Score =25
DrotAA Placebo Relative risk Weight (%) Relative risk
no. of patients/total no. (95% Cl) (95% Cl)
128/414 176/403 —i— 54.65 0.71 (0.59-0.85)

ADDRESS 48/163 39/158 —_— 45.35 1.19 (0.83-1.71)

Total 176/577 215/561 —_— 100.00 0.90 (0.54-1.49)

Test for heterogeneity: x?=6.41, df=1 (P=0.01), 12=84.4%

Test for overall effect: z=0.42 (P=0.68)

28-Day Mortality in Patients with Multiple-Organ Failure

PROWESS 168/634 216/637 —a— 62.91 0.78 (0.66-0.93)

ADDRESS 94/454 89/408 —a— 37.09 0.95 (0.73-1.23)

Total 262/1088 305/1045 - == 100.00 0.84 (0.70-1.01)

Test for heterogeneity: x?=1.54, df=1 (P=0.22), 12=34.9%

Test for overall effect: z=1.86 (P=0.06)
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Figure 1. Effects of DrotAA on Combined 28-Day Mortality among Patients with Severe Sepsis in the PROWESS and ADDRESS Trials.
Cl denotes confidence interval. A random-effects model was used to pool the relative risks. The size of each square is proportional to the
relative weighting of the study’s relative risk in the calculation of the overall pooled relative risk. The center of each diamond indicates the
pooled relative risk, and the width of the diamonds reflects the size of the 95 percent confidence interval.
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spective subgroups® and had apparently even
higher risks of bleeding events, including intra-
cranial hemorrhage (e.g., in the open-label DrotAA
study Extended Evaluation of Recombinant Hu-
man Activated Protein C [ENHANCE]), suggest
that another study in which a high risk of death
is prospectively defined is urgently needed to de-
termine whether DrotAA is beneficial even in this
subgroup.

Jan O. Friedrich, M.D., D.Phil.

University of Toronto
Toronto, ON M5B 1W8, Canada
j-friedrich@utoronto.ca
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TO THE EDITOR: The lack of an observed treat-
ment benefit with DrotAA in the subgroup of
patients with APACHE II scores of 25 or more in
the ADDRESS trial is worrisome, given that the
agent is approved in the United States for this
population. The authors attempted to explain this
finding on the basis of statistical considerations,
but questions remain. For this subgroup, base-
line characteristics including each component of
the APACHE II score, the site and type of infec-
tion, and types of organ dysfunction should be
described according to treatment group to see if
an imbalance existed. Similarly, the percentage
of patients in each treatment group who received
inadequate antibiotic therapy, had severe coexist-
ing disorders, or were moribund should be pre-
sented.

Finally, a breakdown of the causes of death
and types of adverse events, including bleeding
events, in each treatment group may shed light
on this result. If these investigations do not reveal
additional potential explanations for the lack of
observed efficacy in the subgroup of patients

with high APACHE II scores, then a renewed call
for a confirmatory, placebo-controlled trial of
DrotAA is warranted.*

Steven P. LaRosa, M.D.

Brown Medical School
Providence, RI 02903
slarosa@lifespan.org
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TO THE EDITOR: The results of the ADDRESS trial
of DrotAA in patients with severe sepsis are in
startling contrast with those of the PROWESS
trial of the same drug. Of particular interest is
the high-risk group for whom the indication for
DrotAA is currently widely accepted (APACHE II
score >25). Within this group, there is an impor-
tant discrepancy between the trials. The relative
risk of death in the treatment group was 1.19 for
the ADDRESS trial (95 percent confidence inter-
val, 0.83 to 1.71) and 0.71 in the PROWESS trial
(95 percent confidence interval, 0.59 to 0.84).
The authors point out that the confidence inter-
vals for the two studies overlap, and they imply
that the results are therefore consistent with each
other.

Our analysis of the data reveals that an alter-
native hypothesis is more likely. A z-test com-
paring the two relative risks shows that P=0.01,
indicating a statistically significant difference
between the relative risk observed in the high-
risk subgroup in the ADDRESS trial and that ob-
served in the high-risk subgroup in the PROWESS
trial. We believe that these new data cast doubt
on the evidence on which worldwide practice is
currently based.

J.K. Baillie, M.R.C.P.

Queen Margaret Hospital

Dunfermline KY12 0SU, United Kingdom
j-k.baillie@doctors.org.uk

G. Murray, Ph.D.

University of Edinburgh Medical School
Edinburgh EH8 9AG, United Kingdom

THE AUTHORS REPLY: Drs. Baillie and Murray are
correct that the relative risk (DrotAA vs. placebo)
observed for patients with APACHE II scores of
25 or more in the ADDRESS trial is statistically
different from that observed in the PROWESS
trial. They are concerned that the outcomes ob-
served are inconsistent between the trials. How-
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ever, in neither trial was the APACHE II score
used to stratify randomization. Therefore, sub-
populations defined according to APACHE II
scores cannot be assumed to be comparable. On
the basis of PROWESS, DrotAA was approved for
use in patients at high risk for death, but only
after extensive analyses of important characteris-
tics of the subgroups. In the ADDRESS trial, the
subgroups defined by an APACHE II score of 25
or more differed statistically, in that more pa-
tients receiving DrotAA had multiple-organ dys-
function (46.7 percent vs. 31.4 percent, P=0.02)
and respiratory dysfunction (64.2 percentvs. 50.3
percent, P=0.01) and more were 65 years of age or
older (62.4 percent vs. 56.6 percent, P=0.02). Such
imbalances in baseline characteristics limit the
assessment of outcomes in this subpopulation.
Dr. Friedrich has similar concerns but also
notes that combining the subgroups of patients
with multiple-organ dysfunction in the ADDRESS
and PROWESS trials does not indicate a major
benefit of DrotAA (relative risk of death, 0.84; 95
percent confidence interval, 0.70 to 1.01). How-
ever, there seems to be an error in his estimate
of the number of patients with multiple-organ
dysfunction in the ADDRESS study. The number
of patients with multiple-organ dysfunction in-
cluded 455 who received DrotAA and 407 who
received placebo, reflecting the higher number
of patients with multiple-organ dysfunction who
were randomly assigned to the active-treatment
group. With the use of the correct data and a

chi-square test, a combined analysis of all 2133
patients with multiple-organ dysfunction from
both the PROWESS and ADDRESS trials yields a
relative risk of 0.82 (P=0.007; 95 percent confi-
dence interval, 0.71 to 0.95). Furthermore, sensi-
tivity analysis with the use of logistic models to
investigate a potential study effect reveals no
significant interaction between the study and
the assigned treatment, and the treatment-effect
estimate (P=0.01) was unaltered.

Dr. LaRosa is correct to inquire about the
baseline characteristics of the subgroups of pa-
tients in the ADDRESS trial with an APACHE II
score of 25 or more. Imbalances in baseline
characteristics coupled with the small sample
size limit the interpretation of outcomes in this
subgroup of patients.

The ADDRESS trial was designed to enroll
patients who had severe sepsis and a low risk of
death and for whom DrotAA was not indicated
under the approved label applicable to the inves-
tigative site. The study was discontinued for
reasons of futility, limiting any comparison be-
tween subpopulations in the ADDRESS trial and
the high-risk populations in the PROWESS trial.

Edward Abraham, M.D.

University of Colorado Health Sciences Center
Denver, CO 80262
edward.abraham@uchsc.edu

Pierre-Francois Laterre, M.D.

St. Luc University Hospital
B-1200 Brussels, Belgium

v-Hydroxybutyric Acid in Hair

To THE EDITOR: The review (June 30 issue)® on
y-hydroxybutyric acid (GHB) generated correspond-
ence (Oct. 13 issue),2 which revealed that biochemi-
cal genetics laboratories can detect GHB.2 There is
an additional detection method worth noting.
When a medicolegal issue is present (e.g., a
drug-facilitated crime), finding a hard-to-detect
drug can be important.> GHB has amnesic prop-
erties® and is fully and rapidly metabolized to
carbon dioxide and water. Even succinic acid, a
product of GHB metabolism, becomes undetect-
able in urine within hours of ingestion.
However, the GHB in the body of a crime

victim is still present, even after it has been
totally removed from the circulation: GHB, like
other substances, accumulates in hair, after a sin-
gle exposure.* If the hair shaft is negative for
GHB, the drug may still be detected in the root
bulb, at hair concentrations measured in nano-
grams per milligram.>

Georges Mion, M.D.
Jean-Pierre Tourtier, M.D.

Yves Diraison, M.D.

Val de Grace Military Hospital
75230 Paris, France
georges.mion@club-internet.fr
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