
Steroids in Septic Shock:
Which Patients? What Dose?

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

Synopsis: This meta-analysis of clinical trials of steroids in septic
shock demonstrates that whereas short-term, high-dose administra-

tion actually worsens survival, giving lower doses for a longer 
period hastens shock resolution and improves survival.

Source: Minneci PC, et al. Ann Intern Med. 2004;141:47-56.

Minneci and colleagues at the national institutes of
Health performed a MEDLINE search of randomized con-

trolled trials of the effects of administration of steroids to patients
with sepsis. They separated studies published before 1989 (a peri-
od in which high-dose steroids were used in the trials) from studies
published after that date (when lower-doses were used). Criteria
for inclusion in a meta-analysis of the combined findings were:
randomized, controlled trial design; adult patients with sepsis or
septic shock, with these conditions clearly defined; similar treat-
ment of the steroid and placebo patients except for the study drug;
and a specific end point (survival and/or discontinuation of vaso-
pressor therapy). Two intensivist investigators reviewed all candi-
date studies and detemined their suitability for inclusion in the
meta-analysis, which was then carried out by the larger group of
authors.  

Minneci et al examined a total of 1324 published studies, the
majority of which (1162) did not meet criteria for clinical trials. Of
the 162 screened clinical trials, only 11 published after 1988 met
the predetermined inclusion criteria, and 6 of these were excluded
because of inclusion of patients from previously reported trials (4),
not having the outcome of interest (1), or having a design that pre-
cluded data interpretation (1). This left 5 trials published after
1988, on which the formal meta-analysis was performed.  The
results were compared to those of a previous meta-analysis of 9
similarly selected high-dose trials published before 1989. 

The early studies administered short-course (1 day), high-dose
steroids, starting as soon as possible (median < 2 hr) after diagno-
sis. The more recent trials administered lower doses, started
steroids a median of 23 hours after enrollment, and continued them
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for a mean of 6 days (differences significant in each
case). Eight trials published before 1989 demonstrated
an adverse overall effect of steroid administration on
survival (relative benefit, 0.89; 95% confidence interval
[CI] 0.82-0.97; P = 0.008). However, aggregate data
from the 5 recent trials showed a beneficial effect of
steroids on survival (relative benefit, 1.23; 95% CI,
1.01-1.50; P = 0.036). The relationship between steroid
dose and survival was linear, demonstrating benefit at
low doses and increasing harm at higher doses (P =
0.02). In studies published before 1989, the effects of
high-dose steroids on shock severity, as measured by
vasopressor administration, were inconsistent; in the
trials published after 1997 there was a clear (though
statistically nonsignificant) trend toward more rapid
shock reversal with steroids, although not all the stud-
ies provided data from which this could be determined.

Minneci et al conclude that short-course, high-dose
steroids worsen survival in patients with sepsis, but that

“physiologic” doses of hydrocortisone administered for
5-7 days improve survival and facilitate the more rapid
resolution of shock.

■■ COMMENT BY DAVID J. PIERSON, MD
The use of steroids in septic shock has come full cir-

cle. The idea that large, pharmacologic doses of corti-
costeroids might blunt the inflammatory response and
improve survival in life-threatening sepsis led to wide-
spread administration of methylprednisolone at doses of
a gram per day or more in the 1980s. Then came several
studies showing not only a lack of benefit but also more
frequent and more serious complicating infections in
patients given steroids, with the suggestion of worsened
survival, and most clinicians stopped using them during
the 1990s. However, several clinical trials published in
the last 6 years have suggested that steroids may be
beneficial in sepsis if given at lower, physiologic doses,
perhaps not from blunting the inflammatory response so
much as from counteracting relative adrenal insufficien-
cy. Whether adrenal insufficiency is what we are treat-
ing here is unclear, but the evidence is pretty good that
many patients with septic shock have better outcomes if
treated with low-dose hydrocortisone.

The meta-analysis of Minneci et al is not perfect, and
its conclusions are heavily influenced by the findings of
one study1 with substantially more patients than the oth-
ers included in the analysis. However, results of the cur-
rent report agree with those of a similar meta-analysis
published earlier this year by Annane and colleagues,2

and together these papers represent the best available
synthesis of this complicated but clinically important
issue. As pointed out in the accompanying editorial by
Luce,3 things will likely become much clearer when the
results of a large ongoing multicenter trial4 become
available. That trial, called CORTICUS, is studying the
effects of hydrocortisone (50 mg IV every 6 hours for 5
days, tapered over the next 6 days) vs placebo in
patients with septic shock who demonstrate a blunted
response to corticotropin stimulation. After a thoughtful
analysis of the current evidence for both benefit and
harm, Luce3 concludes that all patients with septic
shock should initially be started on low-dose “replace-
ment” corticosteroids, and that this therapy should be
continued in patients with findings on corticotropin
stimulation that are consistent with either absolute or
relative adrenal insufficiency. I agree.   ■

References
1. Annane D, et al. Effect of treatment with low doses of

hydrocortisone and fludrocortisone on mortality in
patients with septic shock. JAMA. 2002;288:862-871.
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Just Say No To NO
A B S T R A C T  A N D  C O M M E N T A R Y

Synopsis: In a randomized, clinical trial involving
patients with ALI/ARDS from non-sepsis etiologies,
inhaled nitric oxide at 5 ppm failed to improve any of
the clinically meaningful outcomes.

Source: Taylor RW, et al. JAMA. 2004;291:1603-1609.

In this randomized, controlled clinical trial
performed between 1996 and 1999, Taylor et al stud-

ied effects of inhaled nitric oxide (NO) at 5 ppm in intu-
bated patients with acute lung injury (ALI) or the acute
respiratory distress syndrome (ARDS) within 72 hours
of illness onset. Their hypothesis was that inhaled NO
would improve the outcomes of patients with
ALI/ARDS who have only pulmonary dysfunction. To
test their hypothesis, they used a modified definition of
ARDS/ALI and included a group of patients that had
PaO

2
/FIO

2
ratios of < 250 mm Hg. Patients were

excluded from the study if they had evidence of sepsis
or septic shock or if they had significant non-pulmonary
organ failure. The patients were followed until 28 days,
or until taken off assisted breathing, or death. End
points for the study included alive and ventilator free at
day 28, overall mortality rate as well as number of days
patients were alive following a successful unassisted
ventilation test. The investigators, the care providers and
the patients were blinded to treatment assignments.

A total of 385 patients were enrolled in the study.
An intent-to-treat analysis found no difference in the
number of days patients were alive and off assisted
breathing. The mean (SD) for the NO group was 10.7
(9.7) days compared to 10.6 (9.8) days in the placebo
group. There was a statistically significant improve-
ment in the NO group in oxygenation after starting
NO that was observed for up to 48 hours only.
Overall mortality was similar between the 2 groups
(23% for the NO group, 20% for the placebo group).
Similarly, number of days the patients were alive fol-

lowing successful 2-hour unassisted ventilation trial
were similar between the NO group (11.4) and the
placebo (11.9) group. Similar numbers of patients
were treated in prone position to help with oxygena-
tion and similar number of infections and ventilator
alarms were noted. 

Overall, the study did not detect any benefit of using
inhaled NO at 5 ppm in this group of patients with
ALI/ARDS. 

■■ COMMENT BY UDAY B. NANAVATY, MD
With this trial, hopefully, inhaled NO will be

added to the long list of pharmacotherapies that
have failed to show any measurable improvement in
outcome in patients with ALI/ARDS. The only
intervention thus far to have significant impact in
mortality of patients with ARDS has been the venti-
lator strategy using low tidal volume. It is important
to remember that in this particular trial, ARDS
Network strategy of low tidal volume was not used.
Time and again it is noted that there seems to be lit-
tle correlation between correction of hypoxemia and
improvement in outcome. 

Nitric oxide has vasodilator properties in pul-
monary, as well as systemic, circulation. It has been
shown to have immunomodulatory properties such
as reducing neutrophil adhesion and preventing
platelet aggregation. Why then does it fail to have
an impact in ARDS patients? There are multiple
explanations of this question. One thing is clear that
NO does act as a vasodilator, in pulmonary circula-
tion, in ARDS patients. The improvement in oxy-
genation seen early on is thought to represent
vasodilation in ventilated areas of lung that get the
inhaled NO and improvement in the V/Q mismatch.
It is possible that the capillary beds that are affected
by the underlying pathogenic mechanism somehow
do not respond to the inhaled NO; thus only healthy
areas of lung somehow participate in the improve-
ment in oxygenation. In the healthy areas of lungs,
there would be no apparent  benefi t  of  i ts
“immunomodulatory” effects.  It is also possible
that some of the benefit of improved oxygenation is
offset by an as yet unidentified toxicity of NO.
Inhaled NO is expensive and somewhat cumber-
some to use. In spite of its inability to improve out-
come in the wider population of ALI/ARDS popula-
tion, unfortunately use of NO will continue without
sound evidence in the very sick patient population
with refractory hypoxia and ARDS as a “salvage”
therapy until a trial in such patients proves or dis-
proves the notion of such “salvage” therapies.   ■



Improving Care at the End-
of-Life: Benefits from Using
A Standardized Order Form
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A standardized withdrawal-of-life-support
order form was viewed as helpful by physicians and
nurses and changed medication delivery in a positive
manner.

Source: Treece PD, et al. Crit Care Med. 2004;32:
1141-1148.

The study described the development and 
evaluation of a “withdrawal-of-life support” order

form designed to address the recognized need to
improve quality of care at the end of life. The form,
developed by a task force of critical care nurses, physi-
cians, social workers, and pharmacists, consisted of a 2-
sided document with 4 parts. The front page included 3
sections. The first section listed preparations, eg,
remove devices, document discussions with family,
complete do-not-resuscitate orders, etc. The second sec-
tion listed choices for sedation and analgesia with sug-
gested dosages. The third section focused on steps to be
taken at the bedside in regard to removing ventilator
support and maintaining patient comfort. A second page
summarized principles supporting these guidelines. 

The study was implemented in 6 physically distinct
ICUs (65 beds) located in a university-affiliated hospi-
tal. Almost all respondents found the form helpful
(physicians = 95%; nurses = 84%), with the section on
sedation and analgesia rated most highly (physicians =
93%; nurses 70%). Perceptions of the quality of dying
and death did not change significantly (P = .54).
However, total doses of narcotics and benzodiazepines
increased in the hour before and after ventilator with-
drawal and the hour before death (P < .03). There was
no change in the median time from ventilator with-
drawal to death (pre-intervention = 37 min; post-inter-
vention = 39 min; P = .49)

■■ COMMENT BY LESLIE A. HOFFMAN, RN, PhD
Approximately half of patients who die in the hospi-

tal are cared for in an ICU and almost 20% of hospital
deaths occur in the ICU. In North America and Europe,
withholding or withdrawing life-sustaining therapy pre-
cedes the large majority of these deaths. Prior studies
document stress associated with such events when clini-

cians have concerns about quality of the dying experi-
ence. This study evaluated results of an intervention
designed to improve system-wide care through the pro-
vision of guidelines and supporting principles. The form
developed by the task force did not specify specific
medications or dosages, but rather presented several
options under each heading and category
(http://depts.washington.edu/eolcare). 

Those using the form found it very helpful.
Perceptions of the quality of the dying experience did
not change. However, there was a change in use of nar-
cotics and benzodiazepines, with a significant increase
in dosages of both medications after implementation of
the order form. There was no difference in time from
withdrawal of mechanical ventilation to death, support-
ing that patients received increased sedation to achieve
comfort rather than to hasten death. There are several
limitations to this study. The study used a retrospective
comparison group and it was possible that factors other
than the intervention changed practice. Second, the
study was implemented in one institution and all practi-
tioners did not return the survey instruments. It is possi-
ble that those who chose not to reply differed in their
assessments. Finally, the study did not assess percep-
tions of family members. Nonetheless, the study sup-
ports the benefits of simple change that has the potential
to positively effect an important aspect of critical care
practice.   ■

Special Feature 
Prevention of Ventilator-
Associated Pneumonia
By Saadia R. Akhtar MD, MSc

Ventilator-associated pneumonia (vap) is 
nosocomial pneumonia occurring in a mechanical-

ly ventilated patient > 48 hours after intubation. It is
categorized as early-onset (defined by most experts as
48-96 hours after intubation) and late-onset (> 2-96
hours after intubation): these differ with respect to
responsible bacterial agents as well as outcomes. With
an estimated incidence of 8-28% of intensive care unit
(ICU) patients, or 13-35 cases per 1000 ventilator-days,
VAP is common.1,2

The pathogenesis of VAP involves 2 key steps. The
first is bacterial colonization of the aerodigestive tract
due to disruption of normal host defenses. The second
is aspiration of colonizing organisms from the aerodi-

36 August 2004



Critical Care Alert 37

gestive tract into the lower respiratory tract.3 Thus,
anything that promotes bacterial colonization or aspi-
ration may increase risk of VAP. There is a 1-3%
increase in risk with each ventilator day. Nasal intuba-
tion, nasogastric tubes, re-intubation, frequent ventila-
tor circuit changes, sedation and paralysis, and feeding
patients in the supine position all amplify the risk.
Specific patient populations appear to be more likely
to develop VAP: patients undergoing cardiothoracic
surgery or major abdominal surgery and those with
head trauma, burn injuries or underlying COPD are
some examples. Prior antibiotic use may offer some
protection against early-onset VAP but seems to
increase risk of late-onset VAP.1-3

How best to make the diagnosis of VAP remains con-
troversial. Traditional clinical criteria (new or progres-
sive radiographic infiltrates, leukocytosis, fever, new
purulent sputum production) or the clinical pulmonary
infection score are usually utilized with or without air-
way sampling.1,4 Recent data demonstrate that addition
of lower airway sampling significantly reduces inappro-
priate antibiotic use but does not impact overall sur-
vival.5 Based on this, some experts recommend lower
airway sampling as standard practice. Others suggest
that diagnostic strategies without lower airway sam-
pling may produce similar results if consistently com-
bined with a protocol to limit antibiotic use.6 Further
studies are underway to try to resolve these issues.

The impact of VAP on patient outcomes is great.
Attributable mortality is estimated to be 10-30% and
is highest for late-onset VAP. In addition, VAP is asso-
ciated with prolonged duration of mechanical ventila-
tion and ICU and hospital stays as well as higher
costs (≥ $40,000 per patient).1,2 VAP prevention pro-
grams have been shown to improve outcomes and
reduce costs. Thus it is recommended that all ICUs
have a defined VAP prevention program in place to
monitor incidence and outcomes and update practice
by implementing preventive strategies supported by
clinical evidence and national guidelines.3,7

General Preventive Strategies

Hand-hygiene is one of the most essential and
clearly effective methods of preventing nosocomi-
al infections, including VAP. Use of alcohol-based
(≥ 60%) disinfectants is the recommended method
for  hand-hygiene as  i t  i s  more effic ient  and
appears to improve compliance compared to usual
hand-washing.8 However, compliance remains
unacceptably low at < 40-45% in most reports.
Thus programs to monitor and improve adherence

to hand-hygiene should be an essential part of
every ICU.9

Increasing the use of non-invasive ventilation in
appropriate circumstances (such as for acute respiratory
failure in awake, alert COPD or CHF patients) will pre-
vent VAP.10 For patients who must be intubated, use of
orotracheal (rather than nasotracheal) intubation and
measures to avoid re-intubations will reduce VAP risk.
The latter include minimizing unplanned extubation by
securing endotracheal tubes and utilizing proper
restraints and sedation levels, using non-invasive venti-
lation in appropriate circumstances and continuing to
develop our understanding of how to predict successful
extubation.1,3

Respiratory Care Issues

Multiple, controlled trials have demonstrated that fre-
quent (daily or every 48 hours) ventilator changes do
not reduce and may increase risk of VAP compared to
less frequent (every 7-14 days or as needed).11 Current
recommendations are to change circuits only as needed.
There is no clear data on the impact on VAP risk of the
type of humidification system, in-line nebulizers vs
metered-dose inhalers for bronchodilator delivery,
closed vs open suction devices or routine chest physio-
therapy.7,12

Patient Positioning

Studies using radioactively labeled gastric con-
tents have demonstrated that reflux and aspiration of
gastric contents are highest in the supine position
and can be reduced in a semi-recumbent position.
Multiple epidemiological studies have identified
supine body position as a risk factor for VAP. Most
recently, a randomized prospective trial of supine
(0°) vs semi-recumbent (45°) position in 86 intubat-
ed, mechanically ventilated medical-respiratory ICU
patients revealed a significant difference in VAP
incidence (23% vs 5% for microbiologically con-
firmed pneumonia). The study was ended at the
interim analysis due to this marked difference. The
odds ratio of VAP for supine position was 6.8 (95%
CI, 1.7-26.7). The effect was even greater for those
patients receiving enteral nutrition in the supine
position.13 Further prospective studies of semi-
recumbent positioning are under way. Although 1
small single-center trial should not usually change
practice, I suggest considering this intervention in
every ICU because it is a simple, safe and cost-free
strategy that may make a big impact.



Feeding

Gastric feeding in the supine position and gastric
over-distention are associated with a greater likelihood
of reflux, aspiration and VAP. Thus feeding in a semi-
recumbent position and careful advancement of feeds
with monitoring of residuals and use of pro-motility
agents as needed may normalize VAP risk.3,13 Though it
has been proposed that small-bowel feedings may
reduce VAP risk, this has not been confirmed in ran-
domized prospective trials.14 Until such information is
available, I suggest that gastric feeding in the semi-
recumbent position be employed. Only when this can-
not be instituted successfully should small-bowel feed-
ings be considered. 

Continuous Aspiration of Subglottic Secretions

Decreasing pooling of secretions (contaminated with
bacteria) above the ETT cuff may reduce aspiration of
these secretions into the lower airways and, in turn, pre-
vent VAP. Specially designed ETTs allow continuous
aspiration of subglottic secretions (CASS). Valles et al
applied CASS in a randomized controlled trial in 190
medical-surgical ICU patients. They found a significant
reduction in VAP (RR 1.98; 95% CI, 1.03-3.82 in con-
trol patients), particularly due to H. influenza and gram-
positive organisms. The onset of VAP was also delayed
by an average of about 6 days in patients receiving
CASS.15 Kollef et al randomized 343 cardiothoracic
surgery patients to CASS or usual care. Though they
observed less VAP in patients receiving CASS, this dif-
ference did not reach statistical significance. They did
note, as Valles et al did, a delay in VAP onset as well as
reduced Gram-positive and H. influenza infections in
patients receiving CASS.16 Thus CASS may reduce
and/or delay onset of VAP. Because of the latter, CASS
may have its greatest role in patients with anticipated
short-term intubation. At this time, although CASS is
not universally recommended, it should be strongly
considered and evaluated by each ICU for incorporation
into its VAP prevention program.7

Choice of Stress Gastritis Prohpylaxis

Because gastric alkalinization is associated with gastric
bacterial colonization, it has been postulated that stress
gastritis prophylaxis with H2-blockers or proton-pump
inhibitors may increase risk of VAP. Though smaller stud-
ies have shown a protective effect of sucralfate when com-
pared to H2-blockers, a recent large multicenter clinical
trial demonstrated no significant difference. Twelve hun-

dred medical and surgical ICU patients requiring > 48
hours of intubation were randomized to receive either
sucralfate or ranitidine. There was no significant differ-
ence in incidence of VAP (defined either clinically or with
microbiological-confirmation) in either arm. There was
also no difference in ICU length of stay or ICU mortality.
There was, however, reduced GI bleeding with ranitidine
(RR, 0.44; 95% CI, 0.21-0.92).17 Thus I suggest that
mechanically ventilated ICU patients requiring stress gas-
tritis prophylaxis should receive H2-blockers.

Selective Digestive Decontamination

Selective digestive decontamination (SDD) aims to
limit or eliminate bacterial colonization of the orophar-
ynx and GI tract of critically ill patients: a variety of
regimens have been proposed including topical antimi-
crobials administered orally, intravenous (IV) antibi-
otics alone or a combination of topical and IV agents.
The most commonly used topical pastes contain an
aminoglycoside, polymyxin B and an antifungal agent.
The usual IV antibiotic is a third-generation
cephalosporin. Multiple clinical trials evaluating SDD
over the past 2 decades were summarized in 2 recent
meta-analyses which were critically appraised by Kollef
in a recent commentary.18 The key findings are: 1) the
reduction in VAP and any mortality benefit reported
with use of SDD are found principally in postoperative
and trauma populations; 2) only the regimen combining
topical and IV antimicrobials is effective; 3) there is
considerable evidence of colonization with Gram-posi-
tive organisms, Acinetobacter and other resistant organ-
isms in patients treated with SDD. Thus SDD is not rec-
ommended for universal use. However, in select surgi-
cal ICUs and with close monitoring and surveillance for
impact on institutional microbiology, SDD may be an
important strategy for VAP prevention.

Kinetic Bed Therapy

There is some evidence to suggest the benefit of
kinetic bed therapy in reducing VAP incidence in immo-
bilized critically ill patients and stroke patients. The
largest controlled study to date was done by Gentilello
et al19 in 60 ICU patients who were immobilized due to
head injury or requirement for traction. They found a
significant reduction in the combined end point of
atelectasis and pneumonia with use of kinetic bed thera-
py but now for either alone. There are no larger studies
and no controlled studies in other patient populations.
No US or international critical care guidelines recom-
mend this as a general measure: however, it is a part of
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the Canadian Critical Care Trials Group VAP
Prevention guidelines.

Other

There is no defined role for IV prophylactic antibi-
otics or immune globulin for VAP prevention in the
general critically ill population at this time.3

There is limited data on the efficacy of chlorhexidine
oral rinse for reducing VAP risk in cardiothoracic sur-
gery patients. Houston et al compared a 0.12%
chlorhexidine rinse with Listerine in 561 patients under-
going cardiothoracic surgery. Though there was no dif-
ference in VAP overall, in retrospect, patients intubated
for > 24 hours and with positive sputum cultures had
significant reduction in VAP rates (58%).20 Further
study is warranted to confirm the benefit of chlorhexi-
dine oral rinse and define appropriate patient popula-
tions for use. It is not recommended for use at this time. 

In-vitro and animal investigations demonstrate that sil-
ver-coated ETTs prevent Pseudomonas colonization.21

Clinical utility is yet to be defined. 

Conclusion

Available evidence supports the routine use of a
number of specific measures to prevent VAP (see
Table). Every ICU should have a VAP surveillance and
prevention strategy in place. Careful monitoring and
frequent updates are necessary for such a strategy to be
effective. At a minimum, every ICU should encourage
compliance with hand-hygiene. In addition, use of non-
invasive ventilation when appropriate, orotracheal
instead of nasotracheal intubation, orogastric instead of
nasogastric tubes and change of ventilator circuits only
as needed are all practices that should be in place uni-
versally. Semi-recumbent (45°) positioning should be
strongly considered while further data are pending: it
should at least be employed for all patients receiving
gastric feedings. Finally, application of CASS and SDD
should be individualized: in select ICU populations,
these interventions are safe and important means of
reducing VAP incidence.   ■
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CME/CE Questions
17. Which of the following statements is true about steroid treat-

ment in septic shock?
a. It improves survival at both high (pharmacologic) and low

(physiologic) doses.
b. It improves survival at high doses but not at low doses.
c. It has no effect on survival at high doses but improves survival

at low doses.
d. It worsens survival at high doses but improves survival at low

doses.
e. It has no effect on survival at either high or low doses.

18. Which of the following intravenous steroid regimens is current-

ly being investigated for treatment of patients 
with septic shock?
a. Methylprednisolone 125 mg every 6 hours 
b. Methylprednisolone 250 mg every 6 hours
c. Methylprednisolone 500 mg once daily
d. Hydrocortisone 50 mg every 6 hours
e. Hydrocortisone 125 mg every 6 hours 

19. In the study by Taylor et al, an important difference existed in
the definition of ARDS/ALI. In this study they identified the
group of patients with ARDS/ALI as the one with following
medical problems:
a. Hypoxia (P:F ratio < 300) with or without radiographic abnor-

malities
b. Severe Hypoxia (P:F ratio < 150) with all other criteria as the

Consensus definition
c. Hypoxia (P:F ratio < 250) with all other criteria for ALI/ARDS

per Consensus definition
d. Any Hypoxia irrespective of P:F ratio as long as patient had

bilateral lung infiltrates and no evidence of elevated Left Atrial
Pressure

20. Implementation of a standardized form for withdrawal of life
support was associated with:
a. no change in the choice or dosage of sedatives or analgesics.
b. high positive ratings by respiratory therapists and physicians,

but not nurses.
c. improved perceptions on the part of family members, but not

clinicians.
d. greater use of sedation and decreased time from ventilator with-

drawal to death.
e. greater use of sedation and no change in time from ventilator

withdrawal to death. 

21. Risk factors for VAP include:
a. Intubation < 48 hours
b. Use of non-invasive ventilation
c. Semi-recumbent positioning
d. continuous aspiration of subglottic secretions
e. Re-intubation
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CME/CE 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.

Answers:17 (d); 18 (d)19 (c); 20 (e); 21 (e)



Sources of funding for pharmaceutical
research has come under scrutiny in the last
decade as academic and government sources

of funding have become increasingly scarce and
the pharmaceutical industry has become the main
source of research dollars. But the issue of objec-
tivity has been raised, and some have even sug-
gested that negative studies, that is studies that
show a drug in an unfavorable light, may never
be published. The American Medical Association
has recently tackled this issue and has asked the
department of Health and Human Services to
establish a public registry of all clinical trials in
United States. The registry would include infor-
mation regarding the design of the study and the
questions to be addressed. The registry would
also contain data about the study results, both
positive and negative. Some members of Congress
have indicated interest in pursuing legislation to
create such a registry, and even large pharmaceu-
tical companies such as Merck and
GlaxoSmithKline support the concept. But despite
the AMA’s valid concerns, several negative stud-
ies have been newsworthy in the last 2 months.
This issue of PharmWatch highlights a few of
those.

Cognitive Effects of Estrogen Therapy
Two studies in the Journal of the American

Medical Association suggest that estrogen alone
therapy may be associated with a decline in cog-
nitive function in post-menopausal women and
may increase the risk of dementia. Both studies
are follow-ups from the Women’s Health
Initiative Memory Study (WHIMS) which had
previously shown that estrogen plus proges-

terone therapy increases the risk of dementia in
postmenopausal women. The first study was a
follow-up of nearly 3000 women randomized in a
double-blind fashion to conjugated estrogen, con-
jugated estrogen plus progesterone, or placebo. In
the estrogen alone wing, 28 women taking estro-
gen developed probable dementia vs 19 assigned
to placebo (HR, 1.49; 95% CI, 0.83-2.66).  Similar
rates were noted in the estrogen plus proges-
terone wing. When data were pooled for both
estrogen and estrogen plus progesterone, the
overall hazard ratio for dementia was 1.76 (95%
CI, 1.19-2.60; P = .005). Increased risk of mild cog-
nitive impairment was also noted in the estrogen
alone group and the estrogen plus progesterone
group. When the data were pooled, the hazard
ratio for mild cognitive impairment was 1.25
(95% CI, 0.97-1.60). This study showed that there
is no difference between estrogen alone vs estro-
gen plus progesterone therapy in the risk of
dementia or mild cognitive impairment, and in
fact, both therapies increase the risk of both these
end points (JAMA. 2004;291:2947-2958). The sec-
ond study asked whether estrogen alone alters
global cognitive function in postmenopausal
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women. During a mean 5.4 years of follow-up,
nearly 3000 women were randomized to 0.625 mg
of conjugated estrogen or matching placebo per
day. The women were assessed annually with the
Modified Mini-Mental State Examination. The
data showed that testing scores were 0.26 units
lower among women assigned to conjugated
estrogen compared to placebo (P = .04). When the
data for estrogen alone was pooled with estrogen
plus progesterone, the decrease was 0.21 (P =
.006). The adverse effect of hormone therapy was
more pronounced in women with low baseline
cognitive function. The authors conclude that for
women age 65 and older, hormone therapy,
including estrogen alone therapy, had an adverse
effect on cognition (JAMA. 2004;291:2959-2968).
As pointed out in the accompanying editorial
(JAMA. 2004;291:3005-3007), this study did not
look at women who took estrogen in the years
immediately following menopause.  Previous
observational data have suggested that there is a
critical period just after menopause during which
estrogen may be neuro-protective (JAMA.
2002;288:2123-2129). However, these current stud-
ies seem to conclusively show that neither estro-
gen nor estrogen plus progesterone are
neuroprotective for older women.

Vitamin Therapy and Restenosis
Vitamin therapy to lower homocysteine levels

has been touted as an effective way to prevent
restenosis after coronary angioplasty. A new
study, however, suggests that vitamin combina-
tion may actually increase the risk of restenosis in
these patients. In a double-blind, placebo-con-
trolled study from Germany and the
Netherlands, 636 patients who had undergone
successful coronary stenting were randomized to
a combination of 1 mg of folic acid, 5 mg of vita-
min B, and 1 mg of vitamin B12 intravenously,
followed by daily oral doses of the 3 vitamins for
6 months; or to placebo. In a follow-up, the mean
luminal diameter was significantly smaller in the
vitamin group and placebo group (P = .008), and
the extent of luminal loss was greater (P = .004).
The restenosis rate was also higher in the vitamin
group than the placebo group (34.5% vs 26.5%, P
= .05). A higher percentage of patients in the vita-
min group also required target vessel revascular-
ization (P = .05). The authors conclude that
contrary to previous findings, the administration
of folate, vitamin B-6, and vitamin B12 after coro-
nary stenting, may increase the risk of in-stent
stenosis (NEJM. 2004;350:2673-2681).

Echinacea and the Common Cold
Echinacea purpurea, the commonly prescribed

herbal remedy, may have no effect on the common
cold, according to a new study. In this randomized,
double-blind, placebo-controlled trial, 128 patients
with early symptoms of the common cold were ran-
domized to 1 mg of Echinacea or lactose placebo 3
times per day for 14 days or until cold symptoms
were resolved, whichever came first. No statistically
significant difference was observed between treat-
ment groups for either a total symptom score (P
range for symptoms = .29-.90) or mean individual
symptom scores (P range = .09-.93). The time
toward resolution of symptoms is not statistically
significant between the 2 groups (Arch Intern Med.
2004;164:1237-1241). The authors admit, however,
that testing different preparations and dosing
ranges of Echinacea may be needed to confirm
these findings.

Effects of Paxil in Children Under 18
GlaxoSmithKline has been accused of suppress-

ing negative data about its antidepressant paroxe-
tine (Paxil), showing that it is broadly ineffective in
children and adolescents, and could increase the risk
of suicidal behavior. The accusation comes in the
form of a lawsuit from New York Attorney General
Eliot Spitzer, who filed the suit in early June accus-
ing the company of fraudulently suppressing the
data. In response, Glaxo has published several stud-
ies on its web site, and states that these studies had
previously been published in journals or presented
at scientific meetings. The company also reiterates
that paroxetine is not approved for treatment of
patients 18 years or younger, and states that they do
not promote off-label use of their products. The
British firm has released data from 9 pediatric trials,
as well as the bibliography of public communica-
tions derived from the studies, and letters to United
States physicians summarizing the data. As men-
tioned earlier, GlaxoSmithKline, has stated publicly,
it’s support of the American Medical Association’s
proposal to create a national registry of all proposed
pharmaceutical studies. More information is avail-
able at www.gsk.com/media.

FDA Actions 
Schering has received approval from the FDA to

market a new low dose estrogen patch for the treat-
ment of osteoporosis. The patch, which is dime
sized, is applied once a week, and delivers 14 micro-
grams per day of estradiol. It will be marketed this
summer under the trade name Menostar.   ■
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