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Sepsis and A Low Risk of Death
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Synopsis: A randomized, multi-center trial demonstrated no sur-
vival advantage for adults with severe sepsis with only single-organ

failure or APACHE II scores less than 25 who were treated with
activated protein C.

Source: Abraham E, et al. Drotrecogin alfa (activated) for adults
with severe sepsis and a low risk of death. N Engl J Med.

2005;353:1332-1341.

In 2001, the prowess trial of 1690 patients with severe
sepsis1 demonstrated that a 96-hour infusion of activated protein

C, or drotrecogin alfa (activated) (DrotAA, Xigris®) at 24 g/kg/h
decreased mortality at 28 days from 30.8% to 24.4% (P = 0.005).
This impact of activated protein C was most notable among those
patients with APACHE II scores in the third and fourth quartiles—
that is, the sickest patients saw the greatest benefit. On this basis,
the FDA approved Xigris® for administration in severe sepsis and
multi-organ failure or an APACHE II score greater than 25. In
addition, the FDA required a study among patients with severe sep-
sis and a low risk of death. The ADDRESS Study Group recently
reported the results of this second, FDA-mandated study.  

This double-blinded, placebo-controlled, randomized, multi-
center trial examined patients with severe sepsis who had either
single-organ failure or an APACHE II score < 25. They enrolled
2640 patients and examined 28-day mortality as the primary end-
point. The inclusion/exclusion criteria were very similar to the
original PROWESS trial, except that those patients whom the
investigators thought had a high likelihood of dying were excluded.
The study was terminated early because of a low likelihood of
detecting a statistically significant improvement in outcome in the
treated group. There were no statistically significant differences in
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28-day mortality (17.0% in placebo vs 18.5% in the
DrotAA group) or in-hospital mortality (20.5% in
placebo vs 20.6% in DrotAA group). Seventy-seven
percent of deaths were sepsis-related. Notably, the rate
of serious bleeding was more frequent among patients
receiving DrotAA (2.4% vs 1.2% during infusion, and
3.9% vs 2.2% during the 28-day study period). 

Subgroup analyses yielded interesting information.
Among the 321 patients with APACHE II scores ≥ 25,
there was no significant difference in 28-day mortality
between DrotAA and placebo (29.5% vs 24.7%).
Notably, in the subgroup of patients who had surgery
within 30 days and single organ failure (314 patients in
the placebo and 321 in the DrotAA group), there were
significantly higher mortality and bleeding events in the
DrotAA group. 

■■ COMMENTARY
The answer is in: The glass is half full. As a therapeu-

tic nihilist, I am always glad to see a study that confirms
scenarios where I do not have to pull out another infu-
sion, especially a relatively expensive medication such
as Xigris®. This large, multiple-institution, multiple-
country study is convincing evidence that activated pro-
tein C does not improve survival for adult patients with

sepsis and a “low” risk of dying. Personally, if I had an
estimated 20% in-hospital mortality risk, I would not
consider it “low”! Also, this study confirms again the
increased risk of serious bleeding associated with this
agent—approximately double that of the placebo
groups. On the basis of this study, activated protein C
should not be given to adults with severe sepsis and a
only single-organ failure or an APACHE II score < 25.

I am happy to have this information. However, there
are elements of this study that I find very disconcerting.
First, if the improved outcome in severely ill sepsis
patients is the effect of protein C on the coagulation cas-
cade, why is it not protective or effective in patients
with fewer organ failures? Is this mechanism of action
correct?

Secondly, why did activated protein C not improve
the mortality rates in the subgroup with APACHE II
scores ≥ 25 in the present study? Among these 321
patients in the ADDRESS trial the 28-day mortality was
actually worse than in the placebo group (29.5 % vs
24.7%).  PROWESS had demonstrated a 6.1% absolute
reduction in mortality at 28 days (from 30.8% to
24.7%) among their 1690 patients. The authors seem to
do some hand waving to explain away the lack of effect.
They note that the study was not powered to detect a
difference. However, even the trend is in the wrong
direction. They observe that the 95% confidence inter-
vals for the specific subgroups in the two studies over-
lap, albeit just barely. Additionally, they point out that
the mean APACHE II score for the PROWESS study
was 33.1 compared to 28.1 for the subgroup in the
ADDRESS trial, and the mortality rates for the placebo
group in PROWESS was 43.7% compared to 24.7% in
ADDRESS. They suggest that the patients enrolled in
PROWESS were substantially sicker than in
ADDRESS.

I am left with conflicting conclusions about this
ADDRESS trial. Firstly, I am confident that we should
not administer activated protein C to adults with severe
sepsis who have single-organ failure or APACHE II
scores less than 25. However, I am unsure how sick my
patient has to be before I do give the drug.

It is quite possible that activated protein C actually is
effective in the sickest of the severe sepsis patients.
However, it is also possible that advances in adjunctive
therapy for severe sepsis have significantly improved
the outcomes and that a marginal benefit of activated
protein C is no longer apparent. That is, the improved
mortality rates seen in ADDRESS compared to
PROWESS may be less accounted for the degree of ill-
ness of the populations than by an overall improvement
in the care of these patients over time.
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On the basis of theses studies, I am more convinced
that early recognition of the systemic inflammatory
response syndrome, prompt antibiotic administration,
aggressive fluid resuscitation, ventilatory support, renal
replacement therapy, proper patient positioning and
stress-dose corticosteroid support are critical to the out-
come of adults with severe sepsis. I am less convinced of
the role of activated protein C. I will continue to use it in
patients who I think are so ill that they have nothing to
lose. On second thought, is the glass half empty?   ■

Reference
1. Bernard GR, et al. Efficacy and safety of recombinant

human activated protein C for severe sepsis. N Engl J
Med. 2001;344:699-709.

How Long Should You 
Wait Before Removing a
Chest Tube?
A B S T R A C T  &  C O M M E N T A R Y

By Leslie A. Hoffman, RN, PhD

Department of Acute/Tertiary Care, School of Nursing, University of

Pittsburgh

Dr. Hoffman reports no financial relationship to this field of study.

Synopsis: A normal chest radiograph 3 hours after
placing a chest tube on water seal drainage effectively
excluded development of a clinically significant pneu-
mothorax.

Source: Schulman CI, et al. How long should you wait
for a chest radiograph after placing a chest tube on
water seal? A prospective study. J Trauma. 2005;59:
92-95.

Standard teaching advocates placing a chest
tube on water seal in patients with a prior hemotho-

rax or pneumothorax and obtaining a chest radiograph
(CXR) the following morning. This study was conduct-
ed to determine if this time interval could be shortened,
thereby permitting earlier discharge and reducing costs.
The sample included 119 patients admitted to a trauma
service with a unilateral chest tube, no pneumothorax
on prior CXR, tube drainage < 300 mL for 24 hours, no
evidence of air leak on continuous suction, No signifi-
cant residual hemothorax or empyema and, if on
mechanical ventilation, ≤ 10 cm H

2
O positive end-expi-

ratory pressure (PEEP). The chest tube was inserted as a
consequence of blunt trauma (64%), penetrating trauma
(28%), or a general surgery emergency (8%). Of those
enrolled, 38% required mechanical ventilation. Once
patients met entry criteria, they were placed on water
seal drainage without suction. A CXR was obtained in 3
hours (mean 3.1 ± 2.1 hours later) and also the follow-
ing morning (mean 17.6 ± 8.0 hours later). Each CXR
was reviewed by an attending radiologist. 

After chest tube removal, 31 (26%) patients had a
pneumothorax, of which 22 were early and 9 late. Three
patients in the early group had a clinically significant
pneumothorax (n = 2) or an increase in size of pneu-
mothorax on the follow-up CXR (n = 1). None of the
patients in the late group had a clinically significant
pneumothorax or required further attention. There were
no significant differences between those who did and
did not develop a pneumothorax in regard to previous
drainage, injury type, or requirement for mechanical
ventilation. Those with a late pneumothorax had had
their chest tubes for a shorter time before being placed
on water seal (2.3 days vs 3.8 days; P < .05). 

■■ COMMENTARY 
There is no well-established standard of care regard-

ing the time patients should be observed on water seal
drainage to exclude the potential of prematurely remov-
ing a chest tube. Textbooks provide varying advice, and
formal education on chest tube management is not com-
mon. Few studies have examined the question of when
a CXR should be obtained to exclude the potential of a
clinically significant pneumothorax. A common practice
is to obtain a CXR immediately after placing the chest
tube on underwater seal drainage and again the next
morning. The risk of a clinically significant pneumotho-
rax appears to be small. However, there is concern that
premature removal will result in the need for chest tube
reinsertion and prolong recovery. Consequently, a short
trial of water seal drainage appears warranted. 

Based on findings from this study, the authors advo-
cate an algorithm designed to maximize patient safety,
minimize time before chest tube removal, and lead to
earlier discharge (see Figure).

With this protocol, the patient begins the day with a
water seal trial without suction, followed by a 3-hour con-
firmatory CXR. If the CXR is negative, the chest tube is
removed and a second CXR is obtained 3 hours later. If
the second CXR is negative, the patient can be discharged
home the same day, if their condition otherwise permits. 

The limitations of the study include a relatively small
sample size, a one-institution setting, and a small number
of general surgery patients, making generalization to the



latter population less well defined. Of note, there was a
relatively high incidence of early (18%) and late pneu-
mothorax (8%) which the authors attribute to special
attention from the radiologist. Over half of these pneu-
mothoraces (19/31) were small apical air collections that
resolved by the next morning without any intervention.
Results of this study suggest the potential to move more
quickly to discharge using the proposed protocol, thereby
saving resources and speeding patient recovery.   ■

Special Feature
Recombinant Factor VIIa
in Hemorrhagic Shock and
Massive Transfusion
By Grant E. O’Keefe, MD

Department of Surgery, Harborview Medical Center, University of

Washington, Seattle

Dr. O’Keefe reports no financial relationship to this field of study.

Uncontrolled hemorrhage remains an impor-
tant cause of death in the ICU. Patients with

severe traumatic injuries, gastrointestinal hemorrhage,

and ruptured abdominal aortic
aneurisms are but a few examples of
those who develop coagulopathy and
hemorrhage that is not amenable to
surgical control and may not respond
to traditional approaches to blood
product transfusion. Recent interest in
the use of recombinant factor VIIa
(rFVIIa: NovoSeven, Novo Nordisk,
Denmark) in these circumstances has
prompted a number of reports of this
agent’s effectiveness in controlling
bleeding that had not responded to
other interventions. The majority of
the data are related to the use of
rFVIIa in the setting of bleeding and
massive transfusion after traumatic
injury, but there are some data regard-
ing the use of the drug in hemorrhage
from other causes. The purpose of this
review is to summarize the existing
data and to provide guidelines for the
use of rFVIIa in critically ill bleeding
patients who are receiving blood trans-
fusions. At the time of writing, rFVIIa
is not approved by the FDA for use in

the management of patients with coagulopathy sec-
ondary to massive hemorrhage and transfusion and
any use under such circumstances must be considered
“off-label.”

Coagulopathy Associated with Hemorrhagic Shock

Many factors contribute to the coagulopathy that often
occurs following, though not directly due to, hemorrhagic
shock. Through a variety of mechanisms, hypothermia,
acidosis, clotting factor depletion and thrombocytopenia
each affect hemostasis and contribute to “coagulopathic”
bleeding. Hypothermia results in a general slowing of
enzymatic processes, which, at temperatures below 35oC,
markedly increases the time for in vitro clot formation.1

Similarly, acidosis (pH = 7.10) has been demonstrated to
increase experimental hemorrhage and to reduce throm-
bin generation to the same extent as hypothermia (tem-
perature = 32oC). Unlike hypothermia, however, acidosis
appears also to reduce fibrinogen concentrations.2 As the
final common pathway, the conversion of fibrinogen to
fibrin is necessary for coagulation and effective hemosta-
sis. Therefore, fibrinogen levels must be maintained at
near-normal levels in order for any other haemostatic
agents, including rFVIIa, to be effective.
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Figure

Algorithm for Chest Tube Removal

Adapted from: Schulman CI, et al. J Trauma. 2005;59:92-95.
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Overview of the Mechanism of Action of Recombinant
Factor VIIa

Blood coagulation is normally initiated when tissue
factor (TF) is exposed and binds circulating factor VIIa,
leading to the generation of a relatively small amount of
thrombin which activates platelets, and factors V and
VIII. This initial “TF-VIIa phase” subsequently leads to
a second phase of clot propagation that results in rapid
activation of greater quantities of prothrombin and fac-
tors VII, XI, X and XI.3 The exogenous administration
of pharmacologic doses of rFVIIa results in markedly
higher circulating concentrations and also appears to
activate coagulation via generation of a TF-VIIa com-
plex.4 Nevertheless, other observations suggest some of
its activity may be independent of TF, through direct
activation of factor X on the surface of activated
platelets.5 Generally, however, rFVIIa is 100- to 1000-
fold more effective in generating thrombin in the pres-
ence of TF than in its absence.3

Taken together, these data suggest that rFVIIa func-
tions through both TF-dependent and TF-independent
pathways, each of which leads to enhanced thrombin
generation. Important effects of rFVIIa also include
platelet activation, generation of tissue factor pathway
inhibitor (as well as other feedback inhibitory loops),
and thrombin-mediated increased production of fibrin.

Studies of rFVIIa in Critically Ill Patients with
Coagulopathy and Massive Hemorrhage

rFVIIa was initially developed—and is approved—
for use in hemophilia patients who have developed anti-
bodies to factor VIII or factor IX. The drug is approved
for this indication in the United States and other regions
of the world (see www.novoseven-us.com. Site
accessed October 13, 2005). In some countries, it is
approved for the treatment of patients with acquired
hemophilia and Glanzmann thrombasthenia who are not
responsive to platelet transfusions.6 These indications
however are uncommonly encountered relative to other
causes of coagulopathy, such as those indicated below.
More recently, it has been used to rapidly reverse the
effects of oral anticoagulation, thrombocytopenia,
platelet disorders, hepatic failure and in patients with
uncontrolled bleeding due to haemostatic abnormalities
arising in the setting of massive hemorrhage.7,8 The fol-
lowing section details the evidence regarding experi-
ence with rFVIIa specifically in the context of massive
hemorrhage and associated transfusion. Notably, much
of the evidence is observational, without the benefit of
appropriate, untreated controls; a situation which must
be addressed before the drug can be widely recom-

mended. Finally, rFVIIa is costly. Its ultimate therapeu-
tic role must take into consideration its cost particularly
in the circumstances where alternative therapies exist.

A. Observational studies: Most data regarding the
use of rFVIIa come from case reports, case series and
relatively small cohort studies in which patients who
received the drug were compared to those who did not.
Initial case series have concluded that the use of rFVIIa
as a “last resort” in patients with bleeding refractory to
maximum standard therapy is effective and safe. An
early review of the drug’s use in 40 patients with acute
hemorrhage9 reported that in 32 (80%) patients the
bleeding seemed to respond, at least partially, to the
drug and in 18 of these the bleeding ceased. Of the 8
patients who did not respond, 6 had chronic liver dis-
ease. Patients received a median of 10 units packed red
blood cells prior to rFVIIa and a median of 3 units
afterwards. Similar reductions were seen in platelet and
plasma transfusions after infusion of the drug. The rec-
ommended dose in hemophiliacs with inhibitors is 90
g/kg/dose. In this series, only 16 (40%) of patients
received that amount in the initial infusion. The median
number of doses per patient was two. There did not
appear to be any dose-response, with cessation of bleed-
ing occurring in patients receiving a wide range of
rFVIIa. Overall, 23 (58%) patients died and this was
attributed to uncontrolled bleeding in 7 patients.9 In this
seriously ill group of patients, thromboembolic events
occurred in 3 (8%) patients. 

This early study is relevant for a number of reasons.
First, it is difficult to sort out any relationship between
dose and cessation of hemorrhage. This is not surpris-
ing, given the complex and often multifactorial nature
of bleeding (coagulopathic with or without surgically
correctable bleeding) in these patients. Nevertheless,
there is no evidence that doses greater than 90 g/kg are
beneficial, and the utility of multiple doses is unclear.
Other studies have observed similar reductions in bleed-
ing, but the effects on patient outcomes are less certain.
In a study limited to 81 trauma patients who received
the drug, the authors observed the prothrombin time to
decrease in all patients tested before and after adminis-
tration. Based upon clinical evidence of reversal of
coagulopathic bleeding, 61 patients were considered to
be “responders.” Thirty-four patients (56%) survived
and were discharged from hospital. The authors
attempted to match patients who received rFVIIa to
similar patients who did not. Although these data are
somewhat difficult to decipher, it appears that rFVIIa
was not associated with increased survival.10

Clark and colleagues reviewed 50 patients who received
10 units of packed red blood cells in a 24 hour period in



order to determine the role of rFVIIa in the management of
these critically ill patients. Most patients required massive
transfusion in relation to surgery or gastrointestinal hemor-
rhage. A total of 17 (34%) patients died within 7 days. Not
surprisingly, death was related to the severity of coagulopa-
thy. Ten patients received rFVIIa. Most of these received a
single dose of 90 g/kg. The patients given the drug had
more severe coagulopathies than the 40 patients who did
not. The case fatality rate in the patients receiving rFVIIa
was 70%. The authors concluded that rFVIIa may not be
beneficial in massively transfused patients, somewhat in
contrast to other similar studies.11

B. Randomized trial: There is one recent randomized
trial testing whether rFVIIa was an effective adjuvant ther-
apy in trauma induced hemorrhage and coagulopathy. The
investigators conducted a double-blind, placebo-controlled
clinical trial in which both penetrating and blunt trauma
patients were enrolled at 32 hospitals in 9 countries.6 The
study is described and presented as 2 separate but parallel
studies, for blunt and penetrating trauma patients, but are
described as a single study here. Eligible patients were ran-
domized if they received 6 units of packed red blood cells
in a 4 hour period. Exclusion criteria eliminated patients
with pre-hospital cardiac arrest, profound acidosis, severe
traumatic brain injury and those who received 8 units of
red blood cells prior to arrival at the hospital. Patients were
randomly assigned to 3 doses of drug
(200 g/kg, followed in 1 and 3 hours by
100 g/kg) or placebo intravenously. The
primary endpoint used in the study was
the number of red blood cell units trans-
fused during the first 48 hours after the
initial dose of drug (or placebo).
Important clinical outcomes were mortal-
ity, days on the ventilator and days in the
ICU. Subsequently, the authors defined
an additional end point referred to as
“massive transfusion” which was defined
as the transfusion of > 20 units of red
blood cells (12 units after the first dose of
drug or placebo was given).

Overall, patients were quite seri-
ously injured and the majority of
both blunt and penetrating injury
victims sustained trauma to 2 or
more body regions (abdomen,
extremity, thorax, etc). Mortality at
30 days was 25% overall. A reduc-
tion in units of red blood cells trans-
fused was seen with rFVIIa, only in
blunt trauma patients. The adjacent
figure represents  the number of

patients in each group who were transfused > 20
units of red blood cells (massive transfusion). In
both blunt and penetrating trauma patients the pro-
portion of patients was reduced. This reduction was
more marked and only statistically significant in
blunt trauma patients. In summary, despite trends
towards lower blood transfusion requirements and
somewhat better clinical outcomes, the data are far
from conclusive and do not support the wide use of
rFVIIa under the conditions described by the
authors of this study. As in the observational stud-
ies, the thromboembolic complication rate was quite
low and not different between the treatment and
placebo arms (see Figure).

Taken together, this study and the various obser-
vational studies suggest that rFVIIa reverses coagu-
lopathy associated with hemorrhage and massive
transfusion. Red blood cell transfusions may also
be reduced, but clinical outcomes are not clearly
improved. This is a common scenario when study-
ing interventions in heterogeneous, critically ill
patients, in whom it is often difficult to demon-
strate important benefits of a particular treatment.
Typically, studies with many more than a few hun-
dred patients are required to test the interventions’
small-to-modest effects.
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Figure

Massive Transfusion and rFVIIa Treatment

Figure is adapted from reference # 6. The investigators observed a
reduction in the number of patients receiving a massive transfusion
(defined post hoc as > 12 units of red blood cells in the 48 hours follow-
ing the initial dose of drug)
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Assessing the Cost and Value of rFVIIa

The transfusion-related costs of patients with hemor-
rhage who require multiple blood products are signifi-
cant and place unpredictable stress on transfusion serv-
ices and blood banks. An agent such as rFVIIa could
potentially reduce the burden placed by these seriously
ill patients on blood banks. rFVIIa is itself costly, much
more so than conventional hemostasis agents, and how
this cost balances with the potential benefits of the drug
is an important consideration. Loudon and Smith per-
formed an interesting economic analysis to determine
the conditions under which the use of rFVIIa might be
cost-effective.12 Their analysis required the application
of a number of assumptions, the most important of
which is that after rFVIIa is given, no further blood
transfusions are required. This is clearly not the case
with most critically ill bleeding patients and certainly
not supported by the literature. Nevertheless, their
analysis is instructive. They determined that a single
100 g/kg dose, if no transfusions were required after it
was given, would be cost effective only after patients
had received 14 units of red blood cells. It is difficult to
reconcile this study with the realities of clinical practice
in which at best, bleeding is reduced, but rarely does it
immediately cease. Clearly additional factors such as
the impact of massive blood product utilization on
blood reserves and the (albeit low) risk of transfusion
reactions and disease transmission must be considered.

Summary

In general, existing data do not provide a strong
framework on which to base the use of rFVIIa in bleed-
ing patients with coagulopathy. Biochemical evidence
of coagulopathy can be reversed, red blood cell transfu-
sions can probably be reduced, but clinical outcomes
are not clearly influenced. Given its high cost, institu-
tions and intensivists must develop guidelines for the
use of rFVIIa. Based upon existing data, these should
be relatively restrictive and limit the drug to patients
most likely to benefit. Identifying the appropriate
patient is clearly a difficult task and generally will
require clinician input for each situation. There is no
evidence that the use of rFVIIa should be automatically
triggered by any biochemical or transfusion threshold.
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CME Questions
4. When administered to adult patients with severe sepsis and a

low predicted risk of death (APACHE II score less than 25),
activated protein C:
a. reduced 28-day mortality by 6% with no effect on serious

bleeding complications.
b. reduced 28-day mortality by 6% but increased the incidence of

serious bleeding.
c. had no effect on either mortality or serious bleeding complica-

tions.
d. had no effect on mortality but increased the incidence of serious

bleeding.
e. increased both 28-day mortality and the incidence of serious

bleeding complications. 

5. In the original trial of activated protein C in severe sepsis
(PROWESS), a reduction in 28-day mortality was seen when
the drug was given. In this new study (ADDRESS), among the



subgroup of patients with APACHE II scores as high as those in
the original study:
a. mortality was reduced by an even greater amount than in

PROWESS
b. mortality was reduced to the same extent as in PROWESS
c. Overall mortality was the same in active drug and placebo

groups 
d. Mortality was actually higher in patients who had surgery with-

in 30 days
e. Both c and d

6. A negative chest radiograph 3 hours after placing a chest tube
on water seal drainage excluded development of a clinically sig-
nificant pneumothorax in:
a. patients on mechanical ventilation with > 10 cm PEEP.
b. patients undergoing video-assisted thoracoscopic surgery.  
c. patients breathing spontaneously but not those on mechanical

ventilation.  
d. patients with bilateral chest tubes.
e. all patients regardless of the diagnosis leading to chest tube

placement. 

7. In the study of the timing of evaluation and chest tube removal
after placing the drainage system on water seal, what propor-
tion of patients developed a pneumothorax following removal
of the chest tube?
a. none
b. 2%
c. 8%
d. 16%
e. 26% 
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issues.
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Roche, the manufacturer of oseltamivir
(Tamiflu), has found itself struggling to
keep up with demand for its antiviral

drug in the face of a possible avian flu epi-
demic.  Countries worldwide are stockpiling
the drug, which has resulted in hundreds of
millions of dollars in sales for the company.
But now, Roche is facing pressure from the
worldwide community to allow generic pro-
duction of Tamiflu. Taiwanese officials have
indicated that they could begin mass produc-
tion relatively quickly, and UN Secretary-
General Kofi Annan has urged licensing of the
drug to generic companies.  An Indian drug
company has announced that it will begin pro-
duction of the drug, despite the risk of patent
infringement lawsuits. Cipla, based in Bombay,
India’s third largest drug company, will soon
begin production. Meanwhile Roche, which
sells Tamiflu for $60 per treatment course, is
working to expand production, but has stated
that the process is too complex and time-con-
suming for generic houses to manufacture.
Officials from Cipla report that they have
reverse engineered the drug and could distrib-
ute generic oseltamivir as early as January
2006. They also state that they will sell the
drug for “a humanitarian price.” Tamiflu is
approved for treating both influenza A and B,
and for prophylaxis of both viruses.  There
have been several recent reports that avian
influenza A may be showing some resistance to
Tamiflu, however, these were based on a single
report from Vietnam of a H5N1 virus that was
partially resistant to the drug, and not on any
evidence of widespread resistance.

ACE Inhibitors or ARBs for Prediabetics?
ACE inhibitors and angiotensin receptor

blockers (ARBs) are not only cardio and renal
protective for diabetics, the drugs may help pre-
vent the onset of diabetes and those at risk.
Researchers from the Mid America Heart
Institute conducted a meta-analysis of 12 ran-
domized, controlled clinical trials of ACE
inhibitors or ARBs. Over 116,000 patients were
entered into the trial, including over 72,000 who
did not have diabetes at baseline.  ACE inhibitors
were associated with a reduction in the incidence
of newly diagnosed diabetes of 27%, while ARBs
were associated with a 23% reduction. The
authors conclude that an ACE inhibitor or ARB
should be considered in patients with predia-
betic conditions such as metabolic syndrome,
hypertension, impaired fasting glucose, family
history of diabetes, obesity, congestive heart fail-
ure, or coronary heart disease (Abuissa H, et al.
Angiotensin-Converting Enzyme Inhibitors or
Angiotensin Receptor Blockers for Prevention of
Type 2 Diabetes A Meta-Analysis of Randomized
Clinical Trials. J Am Coll Cardiol. 2005;46:821-826). 
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Xigris is Approved for Severe Sepsis
Drotrecogin alfa (DrotAA – trade name Xigris)

is approved for the treatment of adults with
severe sepsis and a high risk of death.  A recent
study suggests that the drug is not effective for
patients with sepsis and a low risk of death, as
determined by an Adult Physiology and Chronic
Health Evaluation (APACHE II) score of < 25 or
single organ failure.  The study enrolled 2640
patients who met criteria of sepsis and the risk
of death (1297 in the placebo group and 1316 in
the DrotAA group). The study was stopped
early because of a low likelihood of making the
prospectively defined objective of demonstrat-
ing a significant reduction in the 28-day mortal-
ity rate with use of the drug.  There were no
statistically significant differences between
placebo and DrotAA in 28-day mortality (17.0%
placebo, 18.5% DrotAA; P = 0.34;RR 1.08; 95%
CI, 0.92-1.28) or in in-hospital mortality (20.5%
vs 20.6%; P = 0.98; RR, 1.0; 95% CI, 0.86-1.16).
The rate of serious bleeding was greater in the
DrotAA group than in the placebo group, both
during the infusion (2.4% vs 1.2%,P = 0.02) and
the 28-day study period (3.9% vs 2.2%, P = 0
.01).  The authors conclude that the lack of bene-
fit coupled with the increase risk of serious
bleeding suggest that DrotAA should not be
used in patients with severe sepsis who are low
risk for death (N Engl J Med. 2005;353:1332-
1341).  An accompanying editorial suggests that
DrotAA should still be considered for severe
sepsis with an APACHE II score of > 25, but this
current study refines the parameters for use in
less sick patients (Parrillo JE. Severe Sepsis and
Therapy with Activated Protein C. N Engl J Med.
2005;353:1398-1400).

ACE Inhibitors Inhibiting Aortic Valve Stenosis?
Conventional wisdom has suggested that

ACE inhibitors should be used with caution or
not all in patients with aortic valve stenosis.  A
new study challenges that assumption with the
review of 20 patients with an average age of 73,
a mean valve area of 0.7 cm², and left ventricu-
lar ejection fraction of 45%. Patients underwent
clinical evaluations, echocardiograms, and exer-
cise echocardiography with and without ACE
inhibitor therapy.  During therapy, there was no
change in patients’ subjective functional class.
The patients had a lower systolic blood pressure
with ACE inhibitors (140 mm Hg vs 159 mm
Hg, P = 0.02), a higher mean pressure gradient

(34 mm Hg vs 28 mm Hg, P = 0.037), and a
higher left ventricular stroke work loss of
apparent 19% vs 14%, P = 0 .009).  Other base-
line functional and hemodynamic parameters
were unmodified. The authors conclude that
with aortic stenosis, the afterload relief caused
by ACE inhibitors is blunted by a parallel
increase in the pressure gradient, and that ACE
inhibitors favorably affect stress hemodynamic
function in most hypertensive patients with
aortic stenosis (Jimenez-Candil J, et al. Effects of
Angiotensin Converting Enzyme Inhibitors in
Hypertensive Patients with Aortic Valve
Stenosis: A Drug Withdrawal Study. Heart.
2005;91:1311-1318).

FDA Actions
The FDA has approved Schering’s estra-

diol/drospirenone combination for hormone
replacement therapy in women with moder-
ate- to-severe menopausal symptoms.  The
approval has taken several years due to con-
troversy with HRT following the Women’s
Health Initiative study that was published in
2002.  The drug is unique in that it combines
estradiol with drospirenone, a spironolactone
analogue which serves as a mild diuretic.
Because of the antialdosterone effects of the
drug and the risk of elevating potassium lev-
els, it should not be used in women with liver,
kidney, or adrenal disease.  Schering will mar-
ket estradiol/drospirenone as Angeliq.

The FDA has issued an alert regarding 5
cases of Guillain-Barré Syndrome (GBS) associ-
ated with the use of Meningococcal Conjugate
Vaccine A, C, Y, and W135 (Menactra, Sanofi
Pasteur).  The agency is investigating whether
the vaccine is implicated in these cases or
whether it is coincidence.  All 5 cases occurred
in 17 or 18 year-old individuals, 2 to 4 weeks
after they received the vaccine.  They all lived
in Ohio, New York, Pennsylvania, or New
Jersey.  There is a background rate of the GSB,
and 5 cases among the 2.5 million patients that
have been vaccinated could potentially be by
chance. The FDA is making this announcement
to seek out other cases that may have gone
unreported. All 5 patients are reported to be
recovering or to be fully recovered. Menactra
is approved for prevention of meningococcal
disease in adolescents and adults age 11 to 55
years.  It is commonly given to adolescents
prior to starting high school or college.   ■
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