
Intensive Insulin Therapy
and Colloid Resuscitation

in Severe Sepsis
A B S T R A C T  &  C O M M E N T A R Y

By Richard J. Wall, MD, MPH

Pulmonary, Critical Care, & Sleep Disorders Medicine, Southlake Clinic, Valley
Medical Center, Renton, WA

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

Synopsis: This study of severe sepsis patients showed that
intensive insulin therapy does not improve mortality or organ

dysfunction, and resuscitating patients with the colloid
hydroxyethyl starch is harmful.

Source: Brunkhorst FM, et al. N Engl J Med. 2008; 358(2): 125-139.

This multicenter randomized trial—nicknamed the VISEP
study—used a two-by-two factorial design to test two independent

treatments in severe sepsis patients. The study included 537 adult
patients from 18 academic tertiary hospitals in Germany. Patients had
severe sepsis or septic shock (defined using ACCP-SCCM consensus
criteria). The first study compared intensive insulin therapy with con-
ventional insulin therapy. The second study compared resuscitation
with the colloid hydroxyethyl starch (HES) against resuscitation with
traditional lactated Ringers solution (LR). The primary outcomes for
both studies were 28-day mortality and morbidity rates. The latter was
measured using the Sequential Organ Failure Assessment scale. 

After the first safety analysis, the insulin study was prematurely
stopped by the data and safety monitoring board because there was
a higher number of hypoglycemic events in the intensive insulin
arm, as compared with the conventional therapy group. The study
comparing HES and LR was continued, but all subsequent patients
received only conventional insulin therapy. However, at the
planned interim analysis, the fluid resuscitation study was also
aborted because the colloid HES group had a significantly higher
incidence of renal failure and a trend toward higher mortality.

In the insulin trial, a continuous insulin infusion maintained blood
sugars between either 80-110 mg/dL (intensive group) or 180-200
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mg/dL (conventional group). Overall, there was no dif-
ference between groups for mortality or morbidity.
However, the intensive group had significantly more
severe hypoglycemic events, defined as blood sugar ≤ 40
mg/dL (17% vs 4.1%; p <0.001). In the intensive group,
the hypoglycemic events were more likely to be life-
threatening (5.3% vs 2.1%; p = 0.05) and to prolong the
hospitalization (2.4% vs 0.3%; p = 0.05).

In the fluid trial, a mandatory protocol achieved a
central venous pressure (CVP) of 8 mm Hg during the
first 96 hours. If the mean arterial pressure remained
<70 mm Hg or central venous oxygen saturation
(ScVO

2
) remained <70%, the treating physician could

implement further measures to achieve these goals (flu-
ids, vasopressors, and/or inotropes). HES could not be
used as a maintenance fluid. Overall, there was no dif-
ference between groups for mortality or morbidity. As
expected, the LR group ended up receiving more fluid
volume than the HES group. 

The HES patients had a higher median CVP (11.8 vs
10.7 mmHg), a higher median ScVO

2
(73.6% vs 72.4%),

and achieved targeted hemodynamic values faster than the
LR group. Despite these apparent advantages, the inci-
dence of acute renal failure (defined as doubling of serum
creatinine level or the need for renal-replacement therapy)
was much higher in the HES group (34.9% vs 22.8%; p =

0.002). There was a direct correlation between cumulative
HES dose and need for renal-replacement therapy. Of
note, the HES group received more units of packed red
cells than the LR group (p <0.001).
■■ COMMENTARY

This paper essentially tells the story of two different
randomized controlled trials. Because there is no reason
to expect an interaction between the two tested strate-
gies, let’s discuss the results separately.
Insulin Study

In 2001, Van Den Berghe, et al. published a land-
mark study showing that intensive insulin therapy low-
ered in-hospital mortality from 10.9% to 7.2% in criti-
cally ill (mostly cardiac) surgical patients.1 A follow-up
study in medical ICU patients, however, showed no
beneficial effect.2 Furthermore, use of intensive insulin
therapy in the latter study was associated with a 5-fold
increase in hypoglycemic events. The current study in
severe sepsis patients supports the second study’s find-
ings-intensive insulin is not always beneficial in med-
ical ICU patients, and it may actually be dangerous
because it increases risk of severe hypoglycemia.

As the pendulum swings yet again, what should ICU
clinicians do? First, do no harm. When implementing a
protocol in the ICU, it is essential that you also design a
system to monitor for unintended consequences. If
Brunkhorst et al had only measured their insulin proto-
col’s success, they would never have detected the exces-
sive rate of hypoglycemic episodes. Second, realize that
“critically ill” does not describe a patient population.
The ICU is merely a physical location where patients
receive care for a cardiac, neurological, surgical, or
medical condition. Being admitted to the ICU does not
mean a patient will necessarily benefit from a protocol
that was validated in another ICU population. 

In other words, don’t just read the “Discussion” sec-
tion in a critical care article. Scrutinize the study popula-
tion and ask yourself: “Do I care for similar patients?
Are these results applicable to my hospital?” For exam-
ple, despite “negative” results in the second study, Van
Den Berghe later showed that intensive insulin therapy
reduces critical illness polyneuropathy (51% vs 39%; p
= 0.02) and need for prolonged mechanical ventilation
(46.7% vs 34.6%; p = 0.01).3

Fluid Study
There are few data regarding whether colloids or

crystalloids are better for resuscitating patients with
severe sepsis. Past studies suggested that HES adversely
affected renal function in critically ill patients. The cur-
rent study found similar results in a population of severe
sepsis patients. Unless a future study shows that HES is
beneficial in sepsis, don’t use it in this population.
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However, this does not mean that every colloid is harm-
ful in sepsis patients. Nor does it mean that HES is
harmful in every ICU patient. It simply means that the
tested strategy (HES) was more dangerous than the con-
trol therapy (LR) in this population (severe sepsis
patients). Given the large number of other fluids avail-
able for resuscitating sepsis patients, however, I recom-
mend that clinicians use a fluid that has not been shown
to be harmful. And stay tuned-this will certainly be a hot
research topic in years to come!   ■
References
1. Van den Berghe G, et al. N Engl J Med.

2001;345:1359-1367.
2. Van den Berghe G, et al. N Engl J Med. 2006;354:449-461.
3. Hermans G, et al. Am J Respir Crit Care Med.

2007;175(5):480-489.

Considering CORTICUS:
Hydrocortisone in
Septic Shock
A B S T R A C T  &  C O M M E N T A R Y

By Saadia R. Akhtar, MD, MSc
Idaho Pulmonary Associates, Boise

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

Synopsis: A multicenter, randomized, double-blind,
placebo-controlled trial of hydrocortisone replacement
in patients with septic shock found no mortality benefit
in those patients with inadequate baseline response to
corticotropin stimulation.

Source: Sprung CL, et al. N Engl J Med.
2008;358:111-124.

This multicenter, randomized, double-blind,
placebo-controlled trial of hydrocortisone replace-

ment in septic shock aimed to evaluate 28-day mortality
in non-responders to corticotropin stimulation. Secondary
outcomes included death in responders and all patients at
28 days and 1 year, ICU and hospital length of stay
(LOS) and death rates, and time to reversal of organ fail-
ure. Secondary infection rate was also measured. 

Fifty-two European ICUs took part over 44 months.
Eligible patients were >18 years old with clinical evi-
dence of infection and onset of septic shock (defined by
usual criteria) within 72 hours of enrollment.
Exclusions included poor prognosis for short-term sur-
vival, immunosuppression and recent systemic corticos-

teroids. Enrolled patients underwent corticotropin stim-
ulation with non-responders defined as those demon-
strating an increase in serum cortisol level of 9 micro-
grams/dL or less at 60 minutes after infusion of 250
micrograms of cosyntropin: a central study laboratory
conducted the test. Study patients received hydrocorti-
sone or placebo 50 mg IV every 6 hours for 5 days,
tapered to off over 6 days. No other care was specified
by the study. Standard statistical methods were used: a
calculated sample size of 800 was needed to identify
10% mortality reduction with power of 80%. 

In reality, enrollment was difficult and limited: only
499 patients took part in the study (251 received hydro-
cortisone, 248 placebo). Demographic and clinical char-
acteristics were similar between the 2 groups.
Approximately half of the patients in each group were
non-responders to corticotropin stimulation. Over 25%
of the patients in each group received etomidate, within
a median time of 14 hours of study enrollment. 

No mortality difference was identified in any group or
time point defined a priori. Overall mortality rates were
as expected for septic shock, at about 30-40%.
Interestingly, however, there was a significantly increased
mortality in patients who received etomidate (regardless
of study group). Time to shock reversal was less (by 2-3
days) in patients who received hydrocortisone, regardless
of response to corticotropin stimulation. Finally, patients
in the hydrocortisone group had an increased risk of
superinfection (odds ratio 1.37), hyperglycemia and
hypernatremia, but not of neuromuscular weakness.
■■ COMMENTARY

Low dose, short-term hydrocortisone therapy has been
in wide use since 2002 for management of patients in
septic shock without adequate response to corticotropin
stimulation. This practice is based primarily on the results
of one clinical trial1 and the recommendations of expert
panels/societies within critical care medicine.2 As I
appraise CORTICUS, three questions come to mind.

1) Was there a need for further investigation of low-
dose hydrocortisone in septic shock? 

The availability of robust clinical trials to support
practice is a relatively recent phenomenon in critical
care medicine, and it is not surprising that we as a
community may rush to embrace such results as pro-
vided by Annane et al in 2002. As Finfer notes in his
editorial, this may thwart efforts to carry out confir-
matory trials.3 I believe that further investigation was
certainly indicated. Although Annane et al’s work was
commendable and provided a great deal of informa-
tion, it was a single (as yet unduplicated) study. The
mortality benefit was demonstrated only after adjust-
ment of data for baseline factors: this weakens the



validity of the results from this randomized trial.
There were several other concerns, such as regarding
the necessity of adding fludrocortisone to the treat-
ment regimen and the unexpectedly high mortality in
the placebo group.1

2) Does CORTICUS provide definitive results that
should change our practice?

I do not believe that CORTICUS clarifies the role of
corticosteroids for patients in septic shock. Contrary to
what Annane et al found, in the present paper Sprung
and colleagues suggest there may be no benefit and
potentially some harm to treating patients in septic
shock with low-dose corticosteroids. 

Unfortunately, there are several serious flaws in
CORTICUS that greatly limit the validity of the
results. Enrollment was considerably less than origi-
nally intended and the study was ultimately greatly
underpowered; that is, significant mortality differ-
ences may have easily been missed. In an effort to
boost enrollment, the investigators changed the eligi-
bility criteria to include patients who developed septic
shock within a 72-hour period prior to study entry,
rather than the 24-hour period initially defined (and
the 8-hour window used by Annane et al): the physi-
ology of septic shock clearly changes over time and
other studies suggest that some interventions may
only be beneficial within the earliest phase of septic
shock.4 If this is true for corticosteroids then the
broad time span used in CORTICUS may dilute and
miss positive effects. Sprung et al also utilized a
longer course of hydrocortisone than in the Annane
study (11 vs 7 days). This may have increased the risk
of superinfection as well as the period of hyper-
glycemia, perhaps negating any benefit of hydrocorti-
sone (intensive glucose management was not con-
trolled for in the study). 

The most interesting result from CORTICUS may be
the suggestion of worse outcome in patients who
received etomidate prior to enrollment. This was seen
regardless of baseline response to corticotropin stimula-
tion or treatment group and I hope will spark further
investigation. 

3) Does the role of low-dose hydrocortisone in septic
shock require further study? 

Yes. ■
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Ethanol or Benzodiazepines
to Prevent Alcohol
Withdrawal in the ICU?
A B S T R A C T  &  C O M M E N T A R Y

By David J. Pierson, MD, Editor

Synopsis: In this clinical trial of ethanol infusion vs
scheduled diazepam administration in non-intubated
trauma patients at high risk for alcohol withdrawal,
fewer patients in the ethanol group were maintained in
the target sedation range, but there were no other major
differences.

Source: Weinberg JA, et al. J Trauma. 2008;64:99-104.

Trauma surgeons at the Regional Medical
Center at Memphis carried out a randomized clini-

cal trial comparing a continuous ethanol infusion with a
protocol of scheduled diazepam administration for the
prevention and control of severe alcohol withdrawal
syndrome (AWS) among patients admitted to their ICU
following trauma. They enrolled patients who con-
sumed 5 or more drinks per day over the preceding 6
months, and excluded those with significant co-morbid
conditions (including evidence of alcohol-related dis-
ease or neurologic dysfunction), intubated patients, and
those who were unable to give informed consent.
Patients received either a continuous infusion of 5%
ethanol (starting at 50 mL/h) or regular doses of intra-
venous or enteral diazepam (starting at 5 mg every 6 h),
according to protocols resembling those already in rou-
tine use in their unit. The study drug was titrated to a
target score of 4 points (“calm and cooperative”) on the
7-point Riker Sedation-Agitation Scale, where a score
of 7 indicates dangerous agitation and 1 indicates
unarousability. Patients were assessed for weaning from
the protocol after 48 hours.

During the 18-month study period, 50 patients (26
receiving ethanol and 24 diazepam) were enrolled and
completed the study. No significant differences were
reported with respect to age, severity of injury, or cumula-
tive opioid dose during the observation period. The
patients in the alcohol infusion group had agitation scores
different from the target score of 4 substantially more
often (when assessed every 4 h) than those in the benzodi-
azepine group (p = 0.02), with the majority of deviations
representing under- rather than over-sedation. One patient
failed the ethanol protocol, with severe agitation despite
infusion of 200 mL/h of 5% ethanol, and had to be treated
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with diazepam and haloperidol. Most patients in both
treatment groups could be weaned from the AWS regimen
at 48 h, although 3 in each group took up to 96 h. 
■■ COMMENTARY

Intravenous ethanol continues to be used to prevent
and treat AWS in a few centers—particularly, according
to the authors of this article, by surgeons. This seeming-
ly antiquated therapy has been subjected to little formal
study, particularly in comparison with benzodiazepines,
the use of which has been an evidence-based standard
of care for many years. This small study found that,
using the dosage regimens employed, patients achieved
the target sedation goal more often and tended to be
under-sedated less frequently when given diazepam
than with intravenous ethanol. The authors comment
that both regimens were generally effective, with only
one treatment failure (in the ethanol group), but the
study was underpowered to detect differences other than
gross ones. Using only an assessment of agitation,
rather than one incorporating measures of autonomic
dysfunction such as tachycardia, hypertension, and
diaphoresis (as in the more commonly used CIWA-Ar
protocol-see reference), other differences in controlling
the manifestations of AWS may have been missed.

Although the treatment regimens under investiga-
tion were intended to prevent and treat severe AWS,
the incidence of AWS in the patients studied is not
reported per se. Thus, even in this population of indi-
viduals for whom most clinicians would agree the risk
of AWS was substantial, it is not clear how often the
condition under investigation actually occurred. This
increases the reader’s uncertainty about the study’s
ability to detect differences between the two regimens
if they had been present.

A final note of caution in accepting the authors’
conclusion that essentially no differences between
ethanol and diazepam could be demonstrated is that
they studied a selected populat ion of trauma
patients in whom the potential adverse effects of
ethanol infusion may have been less than for a
broader population of alcohol-abusing patients.
Only patients with no evidence for alcoholic liver
disease or other signs of end-organ damage from
excessive drinking were included. Only non-intubat-
ed patients, who were able to personally give
informed consent, were enrolled. Whether intra-
venous alcohol might be effective or safe when used
to prevent AWS in the broader ICU trauma popula-
tion was not addressed in this study. ■

Reference 
1. Sullivan JT, et al. Br J Addiction. 1989;84:1353-1357.

Special Feature
Do Higher PEEP and Lung
Recruitment Improve
Outcomes in ARDs?
By David J. Pierson, MD, Editor

Introduction: The Rationale for higher PEEP
And Lung Recruitment

It is now well established that ventilating
patients with acute lung injury (ALI) and the acute res-

piratory distress syndrome (ARDS) using a strategy that
limits alveolar distending volume and end-inspiratory
static airway pressure results in improved survival, as
compared to larger-volume, higher-pressure ventilation.1,2

The decreased mortality is believed to be at least in part
related to a reduction in ventilator-induced lung injury
(VILI) from excessive alveolar stretch. Both animal and
human studies support the concept that insufficient lung
inflation, resulting in repetitive opening and closing of
collapsed airways and alveoli with tidal ventilation, is an
additional cause of VILI. To prevent this second form of
VILI, it makes sense to open atelectatic areas using large
initial inflation volumes, and to use sufficient positive
end-expiratory pressure (PEEP) to keep them from col-
lapsing again at end-exhalation. Ever since the advent of
lung-protective ventilation using lower tidal volumes and
end-inspiratory plateau pressures, some clinicians have
advocated the use of such an “open-lung” approach,3

using higher levels of PEEP than those employed in the
original ARDS Network low-tidal-volume study,2 along
with intermittent “recruitment maneuvers” to maximally
open atelectatic areas of lung. 

Using the ARDS Network low-tidal-volume approach
as a starting point, 3 large multicenter clinical trials have
investigated the hypothesis that the use of higher levels
of PEEP would further improve outcomes in patients
with ALI and ARDS.4,5,6 Two of these appeared just in
the last few weeks, in the same issue of JAMA,5,6 along
with a pair of accompanying editorials.7,8 In this article I
will summarize these two new studies and the rather dif-
ferent takes on their results by the editorialists. Before
addressing them, however, I will briefly discuss the
ALVEOLI study, the ARDS Network’s own trial of
higher vs lower PEEP, published in 2004.4

The ARDS Network ALVEOLI Study4

In this clinical trial carried out in 23 US centers, the
ARDSnet investigators sought to randomize 750 patients
with ALI or ARDS (defined according to internationally



accepted standards) to be ventilated using 2 different ver-
sions of the PEEP-FIO

2
titration ladder used in the earlier

tidal volume study.2 All patients received volume assist-
control ventilation. Target tidal volume and plateau pres-
sure were 6 mL/kg predicted body weight and a maxi-
mum of 30 cm H

2
O, respectively, as used in the low-

tidal-volume arm of the earlier trial. The PEEP-FIO
2

lad-
ders were designed to produce substantially higher PEEP
levels in the intervention group while still avoiding
plateau pressures over 30 cm H

2
O. Recruitment maneu-

vers, consisting of 30-second sustained inflations to 35-
40 cm H

2
O, were carried out in the first 80 high-PEEP

patients, but this aspect of the protocol was dropped
when an interim analysis showed no sustained effects on
oxygenation.9 Although measures of oxygenation and
other physiologic variables were recorded, the primary
outcomes sought were mortality and ventilator-free days.

The study was stopped by the data and safety monitor-
ing board after 549 patients had been enrolled, according
to the investigators’ a priori futility criteria, when it was
apparent that no differences in primary outcome were
emerging. Physiologically, however, there were distinct
differences between the groups. On the first study day,
mean tidal volumes and plateau pressures were 6.0 mL/kg
PBW and 27 cm H

2
O, respectively, in the high-PEEP

patients, and 6.1 mL/kg PBW and 24 cm H
2
O, respective-

ly, in the low-PEEP patients. The corresponding values for
PEEP were 14.7 and 8.9 cm H

2
O, in the two groups, with

all these differences being statistically significant. Arterial
oxygenation was significantly greater in the high-PEEP
than in the low-PEEP patients, with mean PaO

2
/FIO

2

ratios of 220 vs 168 mm Hg (p < 0.01), and corresponding
mean FIO

2
values of 0.44 and 0.54 (p <0.05), respectively. 

Mortality was 24.9% in the lower-PEEP group and
27.5% in the higher-PEEP group (p = 0.48; 95% confi-
dence interval for the difference between groups, -10.0
to 4.7%). Ventilator-free days during the initial 28 days
from randomization were 14.5 vs 13.8 in the lower- and
higher-PEEP groups, respectively (p = 0.50). There were
no differences in the numbers of days without circulato-
ry, coagulation, hepatic, or renal failure, and also no dif-
ferences in clinically-evident barotrauma.

Thus, the higher-PEEP strategy improved oxygena-
tion but did not affect mortality or any of the other a
priori outcomes.

The Canadian LOVS Trial5

This clinical trial, the Lung-Open Ventilation Study
(LOVS), was carried out in 26 Canadian hospitals plus
3 in Australia and 1 in Saudi Arabia. It compared the
effects of 2 different protocols—1 of them designed to
achieve greater lung recruitment—for the ventilatory
management of patients with ALI or ARDS. The control

group was managed according to the ARDSnet low-
tidal-volume protocol, using volume assist-control, tidal
volumes 6 mL/kg PBW, and plateau pressures less than
30 cm H

2
O. The intervention group was ventilated

using pressure-control ventilation with tidal volume 4-8
mL/kg PBW and maximum plateau pressures 40 cm
H

2
O; a recruitment maneuver consisting of a 40-sec

inspiratory hold at 40 cm H
2
O was performed on each

patient in this group on study entry. PEEP and FIO
2

were adjusted according to ladders similar to those in
the ARDSnet protocols, with PEEP substantially higher
at all FIO

2
points in the intervention group.

Physiological variables were measured, but the primary
outcome measure was all-cause hospital mortality.

There were 983 consecutive patients enrolled. On
Day 1 of the study, mean tidal volumes in the interven-
tion and control groups were each 6.8 mL/kg PBW.
Mean plateau pressures were 30.2 and 24.9 cm H

2
O,

respectively (p < 0.001). PEEP in the 2 groups on Day 1
was 15.6 and 10.1 cm H

2
O, respectively (p < 0.001).

Corresponding mean values for PaO
2
/FIO

2
were 187.4

and 149.1 mm Hg, respectively (p < 0.001). 
All-cause hospital mortality was 36.4% in the open-

lung, higher-PEEP group, and 40.4% in the control group
(relative risk 0.90; 95% CI, 0.77-1.05; p = 0.19). There
were no differences in ventilator days or ICU days in the
two groups. Barotrauma occurred in 11.2% of the higher-
PEEP patients and 9.1% of those in the control group (RR
1.21; 95% CI, 0.83-1.75; p = 0.33). The experimental pro-
tocol allowed for use of rescue therapies such as prone
positioning, inhaled nitric oxide, and high-frequency
oscillatory ventilation, in the event of refractory hypox-
emia (defined as PaO

2
< 60 mm Hg on FIO

2
= 1.0 for at

least 1 hr). Refractory hypoxemia occurred more often in
the control patients than in the higher-PEEP, “open-lung”
patients: 10.2% vs 4.6%, p = 0.01. More patients died
with refractory hypoxemia in the control group: 8.9% vs
4.2%, p = 0.03. Rescue therapies were used more often in
the control group: 9.3% vs 5.1%, p = 0.045.

Thus, the higher-PEEP, open-lung strategy improved
oxygenation and was associated with less use of rescue
therapies for severe hypoxemia, but had no significant
effect on survival or the other outcomes examined.

The French “Express” Study6

This trial compared a ventilator strategy designed to
maximize lung recruitment to a second strategy aimed at
limiting lung distension, primarily using different
approaches to the application of PEEP. Tidal volume was
6 mL/kg PBW in both protocols. In the minimum-disten-
sion group, PEEP and plateau pressure were kept as low
as possible while maintaining PaO

2
55-80 mm Hg (SpO2

88-95%); target PEEP was 5-9 cm H
2
O. In the increased
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recruitment group, PEEP was maintained as high as possi-
ble without increasing plateau pressure above 30 cm H

2
O,

regardless of PaO
2
. Recruitment maneuvers were allowed

but not encouraged. As in the LOVS trial, rescue therapies
could be used in the event of critical hypoxemia. The pri-
mary endpoint was 28-day mortality. Secondary endpoints
were 60-day hospital mortality, ventilator-free days, and
organ-failure-free days at 28 days. 

There were 767 patients in 37 French ICUs enrolled.
On Day 1, tidal volume was 6.1 mL/kg PBW in each
group. Mean PEEP levels were 14.6 and 7.1 cm H

2
O in

the maximum-recruitment and minimum-distension
groups, respectively (p < 0.001), with corresponding
mean plateau pressures 27.5 and 21.1 cm H

2
O (p <

0.001). Oxygenation was greater in the maximum-
recruitment patients, with mean FIO

2
and PaO

2
/FIO

2

ratios of 0.55 vs 0.66 and 218 vs 150 mm Hg, respective-
ly (p < 0.001 for both).

Twenty-eight day mortality in the maximum-recruit-
ment group was 27.8%, as compared to 31.2% in the
minimum-distension group (relative risk, 1.12; 95% CI
0.90-1.40; p = 0.31). Corresponding overall hospital
mortality rates in the 2 groups were 35.4% and 39.0%,
respectively (p = 0.30). The increased recruitment group
compared to the minimal distension group had a higher
median number of ventilator-free days at 28 days (7 vs
3, p = 0.04), and also a higher median number of organ-
failure-free days (6 vs 2, p = 0.04).   

Thus, a ventilation strategy designed to maximize
lung recruitment without causing overdistension
improved oxygenation and was associated with more
ventilator- and organ-failure-free days in the first 28
days after enrollment, but did not affect survival.

The Editorials: Same Data, Different Takes
In the hierarchy of evidence, concordant results in

multiple randomized controlled trials examining a given
therapy in similar patients rank pretty high when it comes
to demonstrating the efficacy (or lack thereof) of that
therapy. It is pretty tempting to conclude that, added to
the findings of the earlier ARDSnet ALVEOLI trial, these
2 new reports demonstrate that higher levels of PEEP,
with or without recruitment maneuvers, do not further
improve outcomes in patients with ALI or ARDS beyond
what can be attained using low-tidal-volume, low-
plateau-pressure ventilation. However, in the same issue
of JAMA as the reports of the LOVS and Express trials,
there are 2 editorials, each commenting on both studies,
and they offer very different interpretations.  

Gattinoni and Caironi7 argue that because experi-
mental studies (short-term studies of physiologic and
pathologic changes in animal models, and physiologic
and imaging studies of patients) show better results with

higher PEEP and greater lung recruitment, the latter
should be used in managing patients with ALI and
ARDS despite the overall negative findings of these
clinical trials. The authors postulate that the LOVS trial
and the Express study enrolled heterogeneous groups of
patients with varying responses to PEEP and lung
recruitment, and that better characterization of the
extent of edema and atelectasis present at enrollment
would have permitted demonstration of the beneficial
effects of these interventions. They point to the greater
numbers of rescue interventions triggered by severe
hypoxemia in the lower-PEEP groups in both studies as
evidence for the efficacy of higher PEEP and greater
lung recruitment. Until better techniques are available
for identifying patients with prominent pulmonary
edema and therefore greater recruitability, they make
the following conclusion: “Thus, strategies with higher
levels of PEEP, as tested in these 2 clinical trials, appear
safe and probably beneficial, especially in patients with
ALI and ARDS who are most sick, whereas strategies
with lower levels of PEEP may worsen outcomes.”7

In contrast, in their editorial, Chiche and Angus8

emphasize that both the LOVS trial and the Express
study were negative studies, finding no differences
between the approaches studied. They point out the chal-
lenges and pitfalls in assessing the implications of large-
scale clinical trials such as these in complex, critically ill
patients. For example, with respect to the greater use of
rescue therapies for severe hypoxemia in the control
groups of both studies, they raise the possibility that dif-
ferences in clinician behavior may be involved.
Physicians managing patients on higher PEEP used res-
cue interventions less often. Chiche and Angus note that
this could have been because higher levels of PEEP actu-
ally protected the patients’ lungs and facilitated recovery,
rendering alternative interventions such as prone posi-
tioning or inhaled nitric oxide less necessary. However, it
could also have been because higher PEEP simply made
the patients appear less sick by improving oxygenation
without changing the underlying disease process, or that
“clinicians had greater trust in higher PEEP and therefore
felt less need to take additional measures.”8

Conclusion: How Should We Use This Information? 
The available evidence is clear that lung-protective

ventilation incorporating small tidal volumes and limit-
ed plateau pressure in the management of ALI and
ARDS saves lives. The onus is clearly on any intensivist
who chooses not to use such an overall lung-protective
strategy. Some clinicians feel strongly that pressure-tar-
geted ventilation is better than volume-targeted ventila-
tion in patients with ARDS, and similarly strong feel-
ings exist about whether patients should be relaxed or



made to breathe actively during ventilatory support. For
these aspects of management, definitive evidence—evi-
dence the patient would care about, such as will it
increase my chances of survival or reduce complica-
tions or get me out of the ICU faster—is not available. I
think the same thing may be said for high-vs-low PEEP,
and whether to add recruitment maneuvers to the venti-
latory regimen. Strong feelings abound, but there is
insufficient objective evidence to sway clinicians who
do not have their own biases on the issues. 

While it would be hard to defend the use of high-pres-
sure, large-tidal-volume mechanical ventilation in 2008,
in my opinion maintaining a rigid, dogmatic stance on
how much PEEP to use or whether to do recruitment
maneuvers is not justifiable. We know that the plateau
pressure should be kept below 30 cm H

2
O, and we know

that we should adjust the tidal volume for predicted body
weight and keep it lower than those we used to use.
However, we simply don’t “know” enough about PEEP
or lung recruitment to say that they “must” be
approached a certain way, and that clinicians who do not
choose to do it the way we do are wrong.   ■
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CME/CNE Questions
1. Which of the following is most accurate about use of intensive

insulin therapy (goal blood sugar 80-110 mg/dl) in the ICU?
a. Intensive insulin therapy rarely leads to hypoglycemic events in

ICU patients.
b. Intensive insulin therapy leads to increased rates of renal failure

in ICU patients.
c. Intensive insulin therapy has been shown to reduce mortality in

certain ICU populations.
d. Intensive therapy with an insulin drip is safer than intensive

therapy with sliding scale insulin.
e. None of the above

2. The CORTICUS study found that use of hydrocortisone in sep-
tic shock
a. improves mortality in all patients
b. improves mortality in non-responders to corticotropin stimula-

tion test
c. increases the risk of neuromuscular weakness
d. increases the risk of superinfection
e. increases time to extubation
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In Future Issues: Outcomes of In-Hospital Cardiac Arrest at Night and on Weekends

CME/CNE Objectives
After reading each issue of Critical Care Alert, readers

will be able to do the following:
• Identify the particular clinical, legal, or scientific issues

related to critical care.
• Describe how those issues affect nurses, health 

care workers, hospitals, or the health care industry in
general.

• Cite solutions to the problems associated with those
issues.
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In this issue: Does erythropoietin worsen cancer
death rates? Most hypothyroid patients can be replaced
with levothyroxine alone without additional T3. Does
aggressive control in type 2 diabetes save lives? 

Erythropoiesis-stimulating agents (ESAs) may
increase the risk of death in cancer patients
according to a new meta-analysis, which also

suggests that the drugs are associated with a signifi-
cant risk of venous thromboembolism (VTE).
Researchers evaluated Phase 3 trials comparing ESAs
(erythropoietin and darbepoetin) with placebo or stan-
dard care in the treatment of anemia among patients
with cancer. The study included 51 trials with 13,611
patients that included survival information, and 38
clinical trials with 8172 patients that included informa-
tion on VTE. Cancer patients who received ESAs had a
higher rate of VTE (7.5% vs 4.9%, RR 1.57 7:95% CI,
1.31-1.87) and increased mortality risks (hazard ratio
1.10: 95% CI, 1.01-1.20). The risk of VTE has been pre-
viously reported, but this is the first report that raises
the issue of increased mortality associated with use of
the drugs. The authors cite eight recent studies which
have shown increased rates of tumor progression or
mortality with ESA use. These trials raise the concern
that the ESAs directly affect tumors, a plausible theory
since expression of erythropoietin and erythropoietin
receptors has been demonstrated in a variety of
human cancers and stimulation of these receptors has
been shown to cause tumor effects including prolifera-
tion, antiapoptosis, and invasion. The authors con-
clude that the ESA administration to patients with
cancer is associated with increased VTE and mortality
risks, and raises concerns about the safety of ESA
administration to patients with cancer (JAMA. 2008;
299 (8): 914-924). The FDA has indicated that it will

hold a meeting of its Oncologic Drug Advisory
Committee in March to review the safety concerns.
Thyroid Replacement Debate Continues

Debate has raged for years whether thyroid replace-
ment with levothyroxine (LT4) provides adequate levels
of triiodothyronine (T3) through peripheral conversion,
or whether LT4 should be routinely supplemented with
T3 in hypothyroid patients. Researchers from
Georgetown measured preoperative T3 levels in 50
euthyroid patients undergoing total thyroidectomy.
These levels were then compared with postoperative lev-
els T3 while receiving replacement therapy with LT4.
There were no significant decreases in T3 concentration
in patients receiving LT4 therapy compared with their
pre-thyroidectomy T3 levels. Free T4 concentrations
were significantly higher in patients treated with LT4
therapy compared with their preoperative T4 levels.
Serum TSH levels of 4.5 mIU/L or less were achieved in
94% of patients in the study, however T3 concentrations
were significantly lower in the group with TSH levels
greater than 4.5.  The authors conclude that replacement
therapy with levothyroxine (LT4) to achieve TSH levels
less than 4.5 results in normal T3 levels through periph-
eral conversion of T4 to T3, suggesting that T3 adminis-
tration is not necessary (JAMA. 2008:299:769-777). In an
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accompanying editorial, David S. Cooper M.D. reminds
us that T3 is the active thyroid hormone and has two
sources, 20% is produced by the thyroid gland and the
other 80% is converted from T4 in peripheral tissues.
The peripheral conversion can be affected by starvation,
overfeeding, and acute and chronic illness as well as
drugs. Multiple studies have shown that replacement
with T3 and T4 has no value over replacement with T4
alone.  Regardless, many compounding pharmacies con-
tinued to prepare long-acting T3 preparations, and such
preparations are common in alternative medical prac-
tices. Dr. Cooper also notes that several patients in the
study cited above did not achieve normal T3 levels with
LT4 replacement, and suggests that there is a subset of
patients who may benefit from T3 replacement as well.
But for the average patient on thyroid replacement this
study shows that LT4 replacement alone is adequate
(JAMA. 2008; 299:817-819).
TTyyppee  22  DDiiaabbeetteess  TTrreeaattmmeenntt  OOkkaayy  iiff  NNoott  TToooo  TTiigghhtt

Tight control of type 2 diabetes is beneficial as long as
the control is not too tight. This is the rather confusing
message of several recent studies. Aggressive multifacto-
rial intervention in type 2 diabetes including tight glu-
cose regulation, use of renin-angiotensin system
blockers, aspirin, and lipid-lowering agents significantly
improves mortality according to new study from the
New England Journal of Medicine. Researchers in Denmark
randomized 160 patients with type 2 diabetes and per-
sistent microalbuminuria to receive either intensive ther-
apy or conventional therapy for a mean of 7.8 years.
Patients were subsequently followed for an additional
5.5 years with conventional therapy patients converted
to intensive therapy. The primary endpoint at 13.3 years
of follow-up was time to death from any cause. The
intensive therapy group followed the latest guidelines
from the American Diabetes Association, which included
hemoglobin A1c target levels of less than 6.5%, a fasting
serum total cholesterol level of less than 175 mg/dl, a
fasting serum triglyceride level of less than 150 mg/dl, a
systolic blood pressure of less than 130 mm Hg, and
diastolic blood pressure of less than 80 mm Hg. Patients
were treated with renin-angiotensin blockers (ACEI or
ARB), and received low-dose aspirin. After 13.3 years, 40
patients in the conventional therapy group died as com-
pared to 24 in the intensive therapy group (hazard
ratio[HR} 0.54; 95% CI 0.32-0.89; P= 0.04).  Intensive ther-
apy was associate with a lower risk of death from cardio-
vascular disease (HR 0.43; P=0.04) and of all
cardiovascular events (HR 0.4; P <0.001). Six patients in
the conventional therapy group ended up with end-stage
renal disease compared to one in the intensive therapy
group (P=0.04). Fewer patients in the intensive therapy
group required retinal photocoagulation as well. The
authors conclude that at-risk patients with type 2 dia-

betes benefit from intensive intervention with multiple
drug combinations and behavior modification, and have
a sustained benefit with respect to vascular complica-
tions and death rates from cardiovascular causes (NEJM.
2008;358:580-591). The study stands in contrast to a
recent announcement from the National Heart, Lung,
and Blood Institute (NHLBI) that they are halting the
aggressive treatment arm of the ACCORD (Action to
Control Cardiovascular Risk in Diabetes) trial because of
of a higher mortality rate. The trial enrolled 10,251 at-risk
type 2 diabetics who were randomized to medical strate-
gies to intensely lower blood sugar below current recom-
mendations vs less intensive treatment. The aggressive
arm targeted hemoglobin A1c levels under 6% while the
standard treatment arm had a target between 7% and
7.9%. There were 257 deaths in the intensive treatment
group compared with 203 in the standard treatment
group over an average of four years of treatment.
Extensive analysis has not determined the specific cause
for the increased death rate, and no drugs have been
specifically implicated including the thiazolidnediones.
In Canada, a similar trial (ADVANCE) has enrolled over
11,000 high risk type 2 diabetic patients with a similar
design—routine care vs intensive glucose control (A1c
<6.5) and risk factor management. ADVANCE
researchers have reviewed their data and have found no
increase mortality in their aggressive treatment group so
far and their study continues.
FFDDAA  AAccttiioonnss

The FDA has approved bevacizumab (Avastin) for
first-line treatment of women with metastatic HER2-
negative breast cancer. When used in combination
with paclitaxel, disease progression was reduced by
52% compared to treatment with paclitaxel alone. The
approval was done under the FDA's accelerated
approval program. Bevacizumab is manufactured by
Genentech Inc.

The FDA has issued an early communication about
an ongoing safety review of botulinum toxin Type A
(Botox) and Type B (Myobloc) regarding reports of
systemic adverse reactions including respiratory com-
promise and death. The reactions are suggestive of
botulism. Many of these events occurred in children
treated for cerebral palsy-associated limb spasticity,
although reports of occurred for other uses in adults
as well. The FDA's warning of health care profession-
als to watch for systemic effects as much as one day
after injections including dysphasia, dysphonia, weak-
ness, dyspnea or respiratory distress.   ■

Note: The February 2008 issue of Pharmacology Watch
stated that Bystolic was marketed by Mylan Bertek. It
should be noted that Bystolic is marketed by Forest
Laboratories as well.
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