
Does Lung-Protective Ventilation
Require More Sedation?

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

Synopsis: In this in-depth examination of 111 patients at a center
in the original ARDS Net low-tidal-volume study, patients managed
with 6 mL/kg or less did not require more sedation during the first

48 hours than those managed with tidal volumes of 12 mL/kg.

Source: Cheng IW, et al. Crit Care Med. 2005;33(1):63-70.

San francisco general hospital and moffitt-long hospi-
tal of the University of California, San Francisco, were partici-

pating sites in the well-known ARDS Net study of low vs tradition-
al tidal volumes in the management of acute lung injury (ALI), and
acute respiratory distress syndrome (ARDS).1 Cheng and col-
leagues at these institutions collected information on hemodynam-
ics, vasopressor use, fluid balance, diuretics, and the use of seda-
tives and neuromuscular blockade—data in addition to what was
required for the larger ARDS Net study—on their 111 patients dur-
ing the initial 48 hours following entry. Patients were randomized
to ventilator tidal volumes of 6 or 12 mL/kg predicted body
weight, with reductions if needed to keep end-inspiratory plateau
pressures below the designated limits for the 2 groups. Except for
ventilator management, which was controlled by protocol, all
patients were managed at the discretion of their primary teams. 

The groups were not different by any of the demographic or
other descriptors recorded at study entry, except that the mean
minute ventilation was higher in the patients randomized to receive
lower tidal volumes. Hemodynamic variables (systolic, diastolic,
and mean blood pressures, plus heart rate) were the same in the 2
groups, both immediately after randomization and during the 48-
hour study period. There were no differences in the use of support-
ive therapies, including vasopressors, intravenous fluids, or diuret-
ics. Similarly, there were no differences in body weight, urine out-
put, or recorded fluid balance. 

At the discretion of their physicians, the patients received fen-
tanyl, propofol, midazolam, lorazepam, and/or morphine for seda-
tion, either as intravenous boluses or as continuous infusions. There
were no differences, either for the drugs individually or in the
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aggregate, with respect to the use of these medications
in the low- and high-tidal-volume groups. The number
of patients who received neuromuscular blocking agents
was variable but relatively small, ranging from 16% of
patients in the large-tidal-volume group on day 1 to 4%
of patients in the low-tidal-volume group on day 2, and
there were no statistical differences between the groups
in this respect. 

■■ COMMENT BY DAVID J. PIERSON, MD

In the ARDS Net trial, management of ALI and
ARDS with tidal volumes of 6 mL/kg or less as com-
pared to 12 mL/kg of predicted body weight, along with
limitation of end-inspiratory static airway pressure to 30
cm H

2
O or less, reduced overall mortality from 40% to

31%, with a number needed to treat in order to save a
life of 11. Very few interventions studied in critically ill
patients have effects that come close to this magnitude,

and this benefit was achieved not through the use of
some expensive new high-tech pharmacologic agent or
medical device but simply by setting the ventilator’s
tidal volume control in a certain way. That’s the good
news. The bad news is that clinicians are not using this
information in managing their patients. Several studies
have documented that, at least in the first couple of
years after the ARDS Net study was published, the large
majority of patients with ALI/ARDS, even at participat-
ing centers, were still being ventilated with tidal vol-
umes substantially larger than those shown to reduce
mortality.2-4

Why should this be? Are there really ICUs and respi-
ratory care departments in the United States where they
don’t yet know about lung-protective ventilation? I
doubt it. However, there are a number of other possible
reasons.5 A major one is failure to make the diagnosis.
When accepted, objective diagnostic criteria are deliber-
ately sought, and, as was done for the ARDS Net study,
many patients can be identified whose physicians have
not diagnosed as having ALI/ARDS. In addition, some
clinicians have been unduly influenced by initial criti-
cisms of the ARDS Net study, despite vindication of its
methods and results after extensive investigation. Others
may succeed in convincing themselves that low-tidal-
volume ventilation as used in that study is somehow not
applicable to their patients. However, that number need-
ed to treat figure (11 patients managed according to the
ARDS Net protocol saves one life) is pretty compelling,
and in the absence of good outcome evidence to the
contrary (as opposed to extrapolations from short-term
surrogate end points) the onus in 2005 would seem to
be squarely on those who do not adopt this strategy or
something very close to it.

Another potential reason why clinicians may be reluc-
tant to adopt ARDS Net-style lung-protective ventilation
is the impression that this strategy is sufficiently distress-
ing to patients to require more sedation or even paralysis
in order to be carried out effectively, and that these effects
may in turn lead to prolongation of ventilatory support or
other adverse effects. I must say that this has been my
clinical impression. But is that impression correct? Not
according to this study by Cheng et al, at least in the initial
48 hours. Their patients, who were part of the larger
ARDS Net cohort, did not require more sedatives or more
frequent paralysis when managed with low tidal volumes.

This paper makes the very important point that
patients with ALI/ARDS can be ventilated according to
best available evidence without increasing the adminis-
tration of sedatives or muscle relaxants. In the area of
sedation and paralysis, however, I believe there is enor-
mous practice variation among different physicians,
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ICUs, and geographic areas. I have made rounds in
ICUs in which patients with ARDS were kept complete-
ly motionless, often with neuromuscular blockade
added to heavy sedation. I have also rounded in units in
more than one country outside the United States in
which apparently similar patients were receiving very
little sedation and were awake. There is good evidence
that, at least in this country, deliberate measures to
decrease the amount of sedatives given to ventilated
patients gets them off the ventilator and out of the ICU
sooner than if these measures are not pursued.6

How the issue of sedation for patients with
ALI/ARDS is approached remains largely a matter of
local medical culture. However, the study by Cheng et
al shows us that, however one chooses to titrate sedation
in such patients, the use of lung-protective ventilation
may not necessarily require greater quantities or the
addition of paralytic agents.   ■
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Clinical Implications of 
ICU-Acquired 
Urinary Tract Infection
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: This 3-year cohort surveillance study of all
adult patients admitted to ICUs in one region found
that they were common (developing in 6.5% of patients,
or 9.6 UTIs per 1000 ICU days) but did not contribute
independently to mortality.

Source: Laupland KB, et al. Crit Care. 2005;9:R60-
R65. http://ccforum.com/content/9/2/R60. Accessed
March 15, 2005.

Laupland and colleagues at the universi-
ty of Calgary performed a surveillance cohort

study of ICU-acquired urinary tract infections
(UTIs) in all adult multisystem and cardiovascular
surgery ICUs in the Calgary Health Region, an area
with approximately 1 million inhabitants. All
patients aged 18 or older who remained in the ICU
for more than 48 hours  were included.  ICU-
acquired UTI was defined as a positive urine cul-
ture (at least 100,000 colony-forming units per mL)
obtained at least 48 hours after ICU admission or
during the last 48 hours prior to ICU discharge.
Patients with and without ICU-acquired UTI were
compared for demographics, in-hospital mortality,
and severity of illness as assessed by APACHE II
and TISS scores.

During the 3-year surveillance period, 4465
patients were admitted to the study ICUs for at
least 48 hours, for a total of 4915 ICU stays, ICU-
acquired UTIs occurred in 290 (6.5%) patients, or
9.6 UTIs per 1000 ICU days. UTIs were more
common in women (174/1755 vs 116/2709; rela-
tive risk 1.58; 95% CI, 1.43-1.75; P < 0.0001),
and in medical as compared to cardiovascular, and
noncardiovascular surgical patients. The incidence
of UTI increased with increasing lengths of ICU
and hospi ta l  s tay, but  no t  wi th  increas ing
APACHE II or TISS scores. There were only 4
ins tances  of  bacteremia  or  fungemia  among
patients acquiring a UTI in the ICU (0.1 per 1000
ICU days). The most commonly isolated organ-
isms were Escherichia coli (23%), Candida albi-
cans (20%), and Enterococcus species (15%). In-
hospital mortality correlated with APACHE II
score, length of stay, and admission to services
other than medicine, but not with the acquisition
of a UTI in the ICU.

■■ COMMENT BY DAVID J. PIERSON, MD
This study extends Laupland et al’s previous work

on the incidence and characteristics of ICU-acquired
UTI, using a larger and more all-inclusive patient
population. It shows that UTI develops more fre-
quently the longer patients remain in the ICU, but
does not appear to increase the likelihood of death as
an independent risk factor. Unlike previous studies of
this issue, the investigation of Laupland et al was
adequately powered to detect such an increase.
Although the crude mortality risk was higher, once
confounding by measures of severity of illness, diag-
nostic category, and length of ICU stay were con-
trolled for, ICU-acquired UTI was not independently
associated with death.   ■



Use of CPAP for Post-
Operative Hypoxemia
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: CPAP may decrease the incidence of endotra-
cheal intubation and other severe complications in
patients who develop hypoxemia after elective major
abdominal surgery.

Source: Squadrone V, et al. JAMA. 2005;293:589-595.

The objective of this study was to determine
the effectiveness of continuous positive airway

pressure (CPAP) compared with standard treatment in
preventing the need for intubation and mechanical ven-
tilation in patients who develop acute hypoxemia after
elective major abdominal surgery. It was a randomized,
controlled trial with concealed allocation conducted in
15 intensive care units in Italy. Patients who developed
severe hypoxemia (PaO

2
/FIO

2
300 mm Hg or less) after

major elective abdominal surgery were enrolled. The
trial was stopped for efficacy after 209 patients had
been enrolled (n = 104 received oxygen and n = 105
received oxygen plus CPAP). The primary end point
was incidence of endotracheal intubation. Secondary
end points were intensive care unit and hospital lengths
of stay, incidence of pneumonia, infection and sepsis,
and hospital mortality. 

Patients who received oxygen plus CPAP had a lower
intubation rate (1% vs 10%; relative risk, 0.099; 95%
CI, 0.01-0.76; P = 0.005) and had a lower occurrence
rate of pneumonia (2% vs 10%; RR, 0.19; 95% CI,
0.04-0.88; P =.02), infection (3% vs 10%; RR, 0.27;
95% CI, 0.07-0.94; P = 0.03), and sepsis (2% vs 9%;
RR, 0.22; 95% CI, 0.04-0.99; P = 0.03) than patients
treated with oxygen alone. Patients who received oxy-
gen plus CPAP spent fewer days in the intensive care
unit (1.4, 1.6 vs 2.6, 4.2; P = 0.09) than patients treated
with oxygen alone. Use of CPAP did not affect the time
that patients spent in the hospital (15 ±13 days vs 17 ±
15 days, respectively; P = 0.10). None of those treated
with oxygen plus CPAP died in the hospital and 3
deaths occurred among those treated with oxygen alone
(P = 0.12). CPAP was applied for 19-22 hours and
interrupted only when the oxygenation target for stop-
ping treatment was reached (PaO

2
/FIO

2
> 300).

■■ COMMENT BY DEAN R. HESS, PhD, RRT
Recovery from abdominal surgery is usually uncom-

plicated, but postoperative hypoxemia complicates

30% to 50% of cases even in patients undergoing
uneventful procedures. Oxygen therapy and deep
breathing are effective in treating most cases of postop-
erative hypoxemia. However, respiratory failure may
require endotracheal intubation and mechanical venti-
lation in 8% to 10% of patients.1 This is usually attrib-
uted to a loss of lung volume (atelectasis) but might
also be due, in part, to pulmonary edema resulting from
intraoperative fluid administration. With CPAP, the
patient breathes spontaneously through a pressurized
circuit that maintains a positive airway pressure.
Although several studies have demonstrated the effica-
cy of CPAP to reduce atelectasis and improve oxygena-
tion in patients after abdominal surgery,2-4 no clinical
trials have confirmed that the improvement in oxygena-
tion with CPAP results in a reduced need for intubation
and mechanical ventilation in patients who develop
hypoxemia after abdominal surgery.

This study demonstrates that early treatment with
CPAP may reduce the need for intubation, the ICU
length of stay and the incidence of pneumonia, infec-
tion, and sepsis in patients who develop acute hypox-
emia after elective major abdominal surgery. In this
study, 209/1322 (16%) of patients met criteria for
enrollment in the study, suggesting that the use of CPAP
in such patients may be indicated relatively frequently. 

A helmet device was used as the interface to apply
CPAP. This interface is not available in the United
States and, moreover, has recently been shown to be
associated with the potential for carbon dioxide
rebreathing.5 In the United States, respiratory therapists
and physicians are more familiar with using a face mask
(nasal or oronasal) to apply CPAP and noninvasive ven-
tilation.6

The results of this study should not be extrapolated
to all patients with acute hypoxemic respiratory failure.
In a study of 123 patients with hypoxemia from diverse
etiologies, Delclaux et al7 reported no difference in intu-
bation rate or hospital mortality between patients
receiving CPAP or oxygen therapy alone. Moreover,
they reported a higher number of adverse events
occurred in patients receiving CPAP. Thus, although the
current study reports benefit for CPAP in patients devel-
oping hypoxemia after abdominal surgery, the results
may not apply to other patient populations.

The mechanism whereby CPAP was beneficial in
this study is unclear and was not examined in the study
design. Squadrone and associates speculate that the
CPAP improved the impairment in ventilation-perfusion
ratio due to atelectasis caused by recumbent position,
high oxygen concentration, temporary diaphragmatic
dysfunction, impairment of pulmonary secretion clear-
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ance, and pain. However, it is also possible that CPAP
improved hypoxemia secondary to pulmonary edema
resulting from intra-operative fluid administration. It is
well known that CPAP is effective in patients with acute
cardiogenic pulmonary edema.8,9 Regardless of the
mechanism, this well designed study provides evidence
to support the use of CPAP in patients who develop
hypoxemia following major abdominal surgery.   ■
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Neuropsychological 
Effects of ARDS 
Persist 2 Years Later
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: This single center observational cohort study
reveals that ARDS survivors have persistent neurocog-
nitive, psychiatric and quality of life impairments at 2
years.

Source: Hopkins RO, et al. Am J Respir Crit Care
Med. 2005;171(4):340-347.

The study objective was to assess neurocogni-
tive and emotional function and quality of life in

survivors of the acute respiratory distress syndrome
(ARDS) 2 years after hospital discharge. The primary
outcome was the overall impairment score (defined
below). Surviving patients at least 16 years of age with
ARDS (defined by usual criteria) who were prospec-
tively enrolled from 1994-1999 in a randomized trial of
mechanical ventilation were invited to participate in
long-term follow-up. Traumatic brain injury or prior
neurocognitive deficits were among the exclusion crite-
ria for the initial study. One-year follow-up was report-
ed in a prior publication.1 

Nine standardized neuropsychological tests were per-
formed at 2-year follow-up. Neurocognitive sequela
was defined as 2 or more tests with scores at least 1.5
standard deviation (SD), or 1 test more than 2 SD,

below normative population means. An overall impair-
ment score was calculated for each subject by summing
the total number of SD below the normative means for
all tests. Quality of life was measured by the Medical
Outcome Study 36-Item Short Form Survey (SF-36). 

Seventy-four subjects were enrolled in the initial
study, of whom 66 (93%) were available for 1-year fol-
low-up. From 1-2 years, there were 2 deaths and 2
patients declined further follow-up. Thus 62 (90%)
were available for evaluation at 2 years. At that time,
34% of them were full-time students or working, 34%
had been on disability since hospital discharge, and
32% were retired or unemployed. Intelligence quotients
were in the normal range at 2 years. Although paired
comparisons revealed that individual neurocognitive test
scores and overall impairment scores improved from
hospital discharge to 1 year, there were no significant
changes between 1 and 2 years. 

Neurocognitive sequelae were present in 47% of the
patients. Moderate-to-severe symptoms of depression
and anxiety were found in 23%; these did not correlate
with neurocognitive test results, suggesting that neu-
rocognitive impairment was independent of depression
or anxiety. No correlation was found between neurocog-
nitive scores at 2 years and duration of hypoxemia, intu-
bation or sedation, mean blood pressure less than 60
mm Hg, ICU length of stay, or severity of illness scores.
SF-36 scores in all domains were below normal at 2
years. Physical, role emotional, pain and general health
scores were stable from 1 to 2 years but mental health
domain scores declined. 

■■ COMMENT BY SAADIA R. AKHTAR, MD, MSC
This report by Hopkins and colleagues is one of the

longest follow-up studies with certainly the most com-
prehensive neuropsychological assessment at follow-up
of survivors of ARDS published to date. Their follow-
up rate is excellent at 90%. Their findings are striking
and important; although survivors of ARDS may have
improvement in neurocognitive function and quality of
life from hospital discharge to 1 year later, there is no
further improvement or normalization over the follow-
ing year. 

Almost half the patients in this cohort had persistent
neurocognitive sequelae and about a quarter had depres-
sion or anxiety at 2 years. (In contrast, at hospital dis-
charge and during rehabilitation, only 12% of patients
in this cohort were identified as having cognitive
deficits and needing cognitive rehabilitation.) These
results are similar to those in other reports that have
revealed persistent reductions in quality of life and neu-
ropsychiatric functioning, among other problems, as



much as 8 years (median follow-up) after hospital dis-
charge from ARDS.2,3

It is less clear from this and prior studies whether the
degree of impairment noted is more severe for survivors
of ARDS compared to survivors of other critical illness-
es. This is the primary limitation of this work—the
absence of a control group of age, severity-of-illness,
and date-of-admission matched critically ill patients
without ARDS. One prior study evaluated quality of life
after ARDS using a matched parallel cohort of critically
ill patients and found more severe reductions in quality
of life for survivors of ARDS.4 Further similar analyses
are needed to confirm these findings. 

Other limitations of Hopkins et al’s study include
lack of information on subjects’ baseline neuropsycho-
logical status and quality of life (something that may be
near-impossible to attain) and limited generalizability of
results. These patients were not all-comers with ARDS;
they were already enrolled in another study and were
recruited from a single center in Utah, an area not clear-
ly representative of other US urban regions. 

Nevertheless, this report is an important reminder
that critical illness and ARDS may adversely affect
long-term outcomes other than survival and physical
health. As acute care of patients with ARDS continues
to improve and survival continues to increase, greater
attention must be given to maximizing long-term quali-
ty of life and neuropsychological functioning.   ■
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Special Feature
Changing to a Closed
Model of ICU Organization:
Why and How
By James E McFeely, MD

Over the last decade there has been a 
growing trend from an open to a closed model of

ICU care delivery. The open model is an ICU where

day-to-day management decisions are made by an
admitting physician with the assistance of consultants.
The admitting physician may be any member of the
medical staff and need not necessarily have any particu-
lar expertise in the provision of critical care services.
There are many models of closed unit care. The most
stringent example requires a trained intensivist to be
completely responsible for admission, management,
and discharge of all patients in the intensive care unit,
with the aid of consulting physicians. There are also a
number of intermediate patterns between these two. In
this article I will review some of the relevant literature
comparing these two modes of care delivery and discuss
issues related to changing from a more open to a more
closed unit structure.

What Does the Literature Show?
Carson et al1 retrospectively reviewed 120 medical

ICU patients before and after changing from an open to
a closed ICU system. They showed that while patients
admitted after the change to a closed system tended to
be sicker (APACHE II score, 20.6 vs 15.4), there was
no appreciable difference in hospital mortality. There
was a trend towards decreased actual mortality as com-
pared to predicted mortality, although it was not statisti-
cally significant. Despite increased severity of illness of
patients admitted during the closed system, there was
no significant difference in ICU or hospital length of
stay or resource utilization. Interestingly, patient fami-
lies felt that communication with physicians was easier
in the closed format; and the nursing staff reported they
felt more confident in the clinical judgment of physi-
cians in the closed system compared with the open sys-
tem.

Multz et al2 used a slightly different technique, com-
paring ICU outcomes in 2 hospitals in the same city,
one that had changed to a closed system and one that
continued with an open model. They found that ICU
and hospital stays were shorter and days on a mechani-
cal ventilator were decreased under the closed system,
while mortality was unaffected. 

Other studies also point to the comparative advan-
tages of a closed system. For example, a retrospective
comparison of data before and after closing a surgical
ICU showed that among this diverse group of surgical
patients mortality was lower, the complication rate was
statistically reduced, and resource utilization was rela-
tively unchanged in the closed system.3 In another
study, changing to a closed system of care at the
Hammersmith Hospital in London was associated with
a decrease in crude hospital mortality by nearly half
(OR 0.51; CI, 0.32-0.82; P > 0.005).4 More recent data
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from a developing country shows similar results—in a
prospective and retrospective comparison of outcomes
after closing an ICU and adding an intensivist to man-
age the unit, patients were approximately 4.5 times
more likely to survive their hospital stay during the
closed policy than during the open ICU era.5 As with
the other papers mentioned, patients admitted during the
period when the ICU was closed tended to be sicker.

While there certainly are pitfalls in this type of orga-
nizational research, essentially all of the data published
in the last 10 years has come to a similar conclusion,
favoring a closed vs open unit structure.6 A literature
review in 2002 came to a similar conclusion.7

How to Set Up a Program
Presuming one agrees that a closed ICU structure is

beneficial as compared with an open structure, the diffi-
cult question then is how to implement such a change.
There will be a unique solution for each hospital and
ICU depending on a number of factors, including needs,
resources, and talents available in the local community,
as well as the size of the unit, the number of patients
available to be seen, the economic resources of the hos-
pital, and the number of physicians in the community.
Options range from mandatory intensivist consultation
for all patients admitted to the ICU at a minimum, to a
closed ICU with 100% management by intensivists and
24-hour on-site physician coverage. 

One appropriate option may be use of a remotely
connected intensivist (eICU).8 Another option is simply
to add daily rounds by an ICU physician, which has
been shown to result in a 3-fold decrease in in-hospital
mortality in patients undergoing abdominal aortic
aneurysm surgery.9 Some institutions may use a hospi-
talist as part of the team with an intensivist as backup at
night. This has been shown to improve survival and
shorten length of ICU stay (as compared with house-
staff) in a pediatric unit.10 Any one of these options may
be appropriate for a given institution.

Once a decision has been made to go to a more
closed unit structure, buy-in will need to be obtained
from the relevant parties affected by the decision.
Certainly the medical staff leadership will have to be
brought into the process. One possible mechanism for
implementing the change, for instance, is the use of cre-
dentialing to develop a set of ICU management privi-
leges for participating physicians. In this case, mini-
mum standards that should be objective as possible will
be required for physician credentialing. Depending on
the resources available, completion of a critical care
training program may be an appropriate benchmark,
with consideration given to grandfathering those trained

prior to availability of formal critical care training pro-
grams. 

The nursing department will also be integral to the
development of the program, as it may require changes
to nursing policy and procedures. Among ICU nurses, it
will unquestionably result in a significant change in
mindset in terms of how patient care is coordinated and
with whom they interact for various problems and man-
agement decisions. Nurses generally prefer a closed
ICU system, as it makes their jobs easier. Instead of
having to call doctor X for fluids, doctor Y for ventilator
orders, and doctor Z for vasopressors, they now have
one-stop shopping. In a closed system, phrases such as
“managing physician,” “captain of the ship,” and “I’ll
take care of that for you” suddenly appear in the physi-
cian vocabulary, to the delight of the nursing staff.  If a
system is developed with 24 hr on-site physician cover-
age, night shift nurses in particular will benefit and will
feel more a part of the overall care team. This can be a
particular benefit in units with relatively inexperienced
nurses working at night, providing them ready access to
a trained experienced physician.

Hospital administration will also have to be brought
in early in the process. Depending on the volume of
work available for a critical care physician, there may
be a need for monetary supplementation of the program,
either through the use of medical directorships or per-
haps payment for on call services until such time as the
program can be independently economically viable.

Barriers to Implementation
There are a number of obstacles to overcome in devel-

oping a closed ICU structure. The most formidable may
be reluctance on the part of the affected members of the
medical staff. Physicians, in particular general internists,
currently practicing in an open ICU environment, almost
certainly see themselves as capable of continuing the care
they have provided in the past. Younger physicians who
trained in institutions with a closed ICU program may
have less difficulty adapting to a closed system. The
physicians most difficult to convince may be the more
senior, classically trained, general internists who have
long managed their patients (though infrequently) in the
ICU and who pride themselves on their ability to provide
such care. These physicians often regard the change to a
closed system as taking away a part of their practice—a
part they value both intellectually and economically.
When added to the other invasions into their practice
style associated with managed care, reduced ability to
care for hospitalized patients through the use of hospital-
ist services, and increasing pressure for more office pro-
ductivity, this can become yet another chink in the armor



of the already battered general internist physician. 
Acknowledging these issues directly is important.

Objectively using the medical literature as a point to
start the discussion is probably the best way to proceed,
and physicians should always be reminded that they are
welcome to continue to follow their patients while in
the ICU and bill appropriately for those services they
provide. They should certainly be included in, and are
important to, discussions about overall goals of care and
maintaining continuity outside the ICU. 

Hospitalists may also be opposed to development of
a closed ICU structure, especially if they feel excluded
either because of economic or turf related issues. Given
the lack of critical care physicians in this country, and
the rise of hospitalist services even in small institutions,
development of cooperative models of care between an
intensivist-driven closed ICU and a hospitalist service is
probably a wave of the future. Development of a closed
ICU structure may require additions of intensivists to
the staff, which in turn could require monetary input
from an already financially strapped hospital. In negoti-
ating with hospital administration, one can refer to the
literature showing reductions in length of stay, and
decreases in mortality and in resource utilization, to
help convince reluctant hospital administrators of a rea-
sonable return on their investment.11 Once the change
has been implemented, measuring improvements in
quality and cost reductions will be important feedback
to all parties affected by the change. 

Conclusion
Moving to an intensivist-led closed ICU system

seems to be the natural evolution of critical care. In this
change, all members of the care team have a role to
play, and these roles should be based on training and
expertise and backed up by the literature. Any one unit
may need to evolve in steps toward a closed system, as
resources and mindsets change. When working through
the process, remember to under-promise and over-deliv-
er. Be as objective as possible in setting up the rules,
and attempt to document the value of your interventions
with the collection of local data.   ■
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CME/CE Questions
1. Based on the results of the ARDS-Net study of low- vs tradi-

tional tidal volumes in patients with ALI/ARDS, the number of
patients one would need to ventilate with 6 mL/kg in order to
save one life is:
a. 11.
b. 21. 
c. 36.
d. 52.
e. 112.

2. ICU-acquired urinary tract infection was more common in:
a. women.
b. patients who stayed longer in the ICU.
c. patients admitted to medical as compared to non-medical ICUs.
d. All of the above
e. None of the above

3. In the study of ICU-acquired urinary tract infections, which of
the following was independently associated with increased in-
hospital mortality?
a. Being admitted to a non-medical ICU
b. Having a higher-admission APACHE II score
c. Developing a UTI while in the ICU
d. All of the above
e. a and b but not c
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In Future Issues: Transfer of Enterococcus Via A Health Care Worker’s Hands

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:1 (a); 2 (d); 3 (e)



The possibility of a bird flu pandemic has
health officials worldwide in a high state
of alert. The highly pathogenic avian

influenza A virus is responsible for the death
of more than 100 million birds in Southeast
Asia, but less than 100 cases have been docu-
mented in humans, and only 2 of those have
been from human-to-human contact. Still,
influenza A viruses are known to undergo an
antigenic shift periodically, marking an abrupt
change in the viral genome. It is the possibility
of a mutation that has health officials con-
cerned. If the virus suddenly became infectious
in human populations, the resulting pandemic
could kill millions, as similar avian influenza
virus pandemics did in 1968, with one to four
million deaths, and 1918, when the avian flu
pandemic killed as many as 50 million people.
The World Heath Organization is urging all
countries to develop or update their influenza
pandemic preparedness plans. From a pharma-
ceutical perspective, the WHO has singled out
oseltamivir (Tamiflu) as the treatment of choice
to reduce symptoms and prevent spread of
avian influenza. Roche Holding AG, the mak-
ers of oseltamivir, recently announced that
Britain and the United States are discussing
large purchases of the drug, with the intent of
stockpiling supplies for a potential avian
influenza outbreak. Other governments around
the world have been stockpiling the drug as
well, and Roche is increasing its production
capacity to meet the additional demand.

Amoxicillin-Clavulanate vs Ciprofloxacin
The search for effective antibiotics to treat

common infections is a high priority, given
increasing resistance patterns for many com-
monly used antibiotics. This was the basis for
a new study by researchers at the University
of Washington, in which they compared
ciprofloxacin to amoxicillin-clavulanate in
women with uncomplicated cystitis. The
study was driven by an increasing rate of
resistance to trimethoprim-sulfa and other
antimicrobials among E. coli strains causing
acute cystitis in women. While ciprofloxacin
is a common alternative, amoxicillin-clavu-
lanate has not been well studied. In a ran-
domized, single-blinded trial, 370 women
aged 18 to 45 with symptoms of acute uncom-
plicate cystitis with a positive urine culture
were randomized to amoxicillin-clavulanate
500/125mg twice daily or ciprofloxacin to 250
mg twice daily for 3 days. Clinical cure was
observed in 58% of women treated with
amoxicillin-clavulanate, compared with 77%
of women treated with ciprofloxacin (P <
.001). Amoxicillin-clavulanate was not as
effective as ciprofloxacin, even among
women infected with E. coli strains suscepti-
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ble to amoxicillin-clavulanate. At follow-up
visits 2 weeks after treatment, 45% of women
in the amoxicillin-clavulanate group had
vaginal colonization with E. coli, compared to
only 10% in the ciprofloxacin group (P <
.001). The authors point out that E. coli resis-
tance is an increasing problem worldwide,
especially with trimethoprim-sulfa. However,
resistance is also been seen with fluoro-
quinolones including ciprofloxacin.
Amoxicillin-clavulanate was chosen in the
study in the hopes of finding an effective flu-
oroquinolone-sparing antibiotic for the treat-
ment of uncomplicated cystitis.
Unfortunately, amoxicillin-clavulanate is not
a reliable option and alternatives will need to
be found (JAMA. 2005;293:949-955).

AD Therapy and Cognitive Function
Men with prostate cancer who note wors-

ening cognitive function in the early stages of
androgen deprivation (AD) therapy should
consider that the change is due to the treat-
ment not the disease, according to new study
published online in the "Early View" section
of Cancer. Researchers from Finland followed
23 men undergoing AD for prostate cancer.
Thirty-one cognitive tests were performed at
baseline, 6 months, and 12 months into ther-
apy. Testosterone and estradiol locals were
followed throughout treatment. Visual mem-
ory of figures in recognition speed of num-
bers were significantly impaired at 6 months.
Surprisingly, some men with the lowest
change in estradiol levels had an improve-
ment in verbal fluency and 12 months. The
author suggests that cognition may be
adversely affected during androgen depriva-
tion (Cancer-published online 2/16/05).

LDL Lowering in CHD Patients
An LDL target in the 70s for CAD patients

may become the standard, as evidence contin-
ues to mount for the benefit of intensive
cholesterol lowering. The latest study from the
"Treating to New Targets" or TNT investigators
looked at 10,000 patients with stable coronary
disease and LDL levels less than 130. Patients
were randomized to atorvastatin 10 mg/day
(low dose) or 80mg/day (high dose) and were
followed for an average of 4 years. Mean LDL
cholesterol was lowered to 101 mg/dL in the

low-dose group and to 77 mg/dL in the high-
dose group. Persistent elevations in liver
enzymes was more common in the high-dose
group (0.2% low dose, 1.2 % high dose [P <
.001]). The study end points were cardiovascu-
lar events including death from CHD, nonfatal
MI, resuscitation after cardiac arrest, or stroke
(fatal or nonfatal). A primary event occurred in
548 patients in the low-dose group (10.9%) and
434 patients in the high-dose group (8.7%) for
a 2.2% absolute rate reduction (HR, 0.78; 95%
CI, 0.69-0.89; P < .001). There was a higher
death rate from noncardiovascular causes in
the high-dose treatment group, and no differ-
ence in overall mortality. There were no trends
in the noncardiovascular deaths, specifically
no higher rate of cancer or violent deaths. The
authors conclude that aggressive LDL lowering
is warranted in CHD patients (N Engl J Med-
published online March 2005). An accompany-
ing editorial suggests more caution, stating,
"Patients and their physicians will need to
carefully weigh the benefits or a reduction in
the risk of cardiovascular events. . . against the
uncertainty of an increase in the risk of death
from noncardiovascular causes" (N Engl J Med-
published online March 2005).

FDA Actions
The FDA and federal marshals from the

Department of Justice have seized Paxil CR
and Avandamet tablets manufactured by
GlazxoSmithKline at its plants in Knoxville,
TN, and Puerto Rico. The FDA stated that the
seizures were prompted by violations of manu-
facturing standards that resulted in the pro-
duction of poor quality drug products,
including tablets that could split apart and
tablets that had inaccurate doses of the active
ingredient.

In late February, the FDA issued a public
health advisory regarding nataluzimab
(Tysabri), Biogen’s recently approved drug for
the treatment of relapsing forms of multiple
sclerosis. Marketing of the drug has been sus-
pended while the agency and the manufacturer
evaluate 2 cases of progressive multifocal
leukoencephalopathy in MS patients who were
using the drug, one of which resulted in death.
Nataluzimab received accelerated approval in
November 2004, and 8000 patients have
received the drug, including 3000 who
received it during clinical trials.   ■
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