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ABSTRACT & COMMENTARY

ICU Bed Availability Appears to Influence 
Goals of Care but not Hospital Mortality
By Leslie A. Hoffman, RN, PhD
Department of Acute/Tertiary Care, School of Nursing, University of Pittsburgh

SYNOPSIS: When fewer ICU beds were available, patients experiencing a medical emergency team call were less 
likely to be admitted to the ICU and more likely to have their goals of care changed.

SOURCE: Stelfox HT, et al. Intensive care unit bed availability and outcomes for hospitalized patients with sudden clinical deterioration. Arch Intern 
Med 2012;172:467-474.

This study examined outcomes for 3494 
adult patients who experienced clinical 
deterioration that triggered a medical 

emergency team (MET) activation over a 2-year 
period. The study compared ICU admission rates 
within 2 hours of MET activation, patient goals 
of care (resuscitative, medical, and comfort), and 
hospital mortality according to the number of ICU 
beds available (0, 1, 2, or > 2) after adjusting for 
patient characteristics (reason for admission, goals 
of care, comorbidities), physician characteristics 
(ICU attending, ICU fellow, resident or non-ICU 
attending), and hospital characteristics (beds 
available, time of week). The facilities included 

three Canadian hospitals (total 53 ICU beds); ICUs 
were closed units staffed by intensivists. 

The number of MET activations averaged 3.2 per 
day; patients had a median age of 72 years, 47% 
were female, 46% had > 1 comorbidity, and 10% 
had a prior ICU admission during their hospital 
stay. The decision to admit patients to the ICU was 
made by the attending physician on a case-by-case 
basis. Reduced ICU bed availability was associated 
with a decreased likelihood of patient admission 
to the ICU within 2 hours of MET activation (P = 
0.03) and an increased likelihood of a change in 
patient goals (P < 0.01). Patients who experienced 
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a MET activation when zero beds 
were available were 33.0% (95% 
confidence interval [CI], -5.1% to 
57.3%) less likely to be admitted to 
the ICU and 89.6% (95% CI, 24.9% 
to 188.0%) more likely to have their 
goals of care changed compared 
with days when > 2 ICU beds were 
available. Hospital mortality (P = 
0.82) did not differ when examined 
in relationship to the number of 
ICU beds available (range, 32.1% to 
34.7%). There was also no difference 
in post-hospital disposition defined 
as home with support services, home 
without support services, or transfer 
to another facility (P = 0.17)

n COMMENTARY
During the past few years, we 
have seen a steady increase in the 
number of ICU beds, driven by 
escalating demand for this resource. 
Many predict that demand will 
further increase in future years as a 
consequence of our aging population, 
technologic advances that expand the 
scope of care delivered to more fragile 
patients, and other factors. Findings 
of this study are particularly timely as 
they suggest approaches for resolving 
escalating demands for more critical 
care beds not related to increasing 
capacity. To examine decision making, 
the authors chose the occasion of a 
MET activation. Of patients who 
experienced a MET activation when 

zero ICU beds were available, 11.6% 
were admitted to the ICU compared to 
21.4% when > 2 beds were available. 
More patients had their goals of care 
changed from resuscitative care to 
medical or comfort care when zero 
ICU beds were available (14.9%) 
compared to when > 2 beds were 
available (8.5%). These findings 
suggest that care options outside the 
ICU were sufficient to meet patient 
needs and/or a change in the goals of 
care was indicated. 

Editorials on the topic of ICU 
resources have primarily focused 
on how to meet future needs for 
more resources rather than how to 
identify more appropriate use of 
available resources, i.e., who is the 
most likely to directly benefit. As the 
authors note, health care providers 
routinely make decisions about 
likely benefits of care but, absent 
those trained in disaster response, 
most have limited or no training 
in triage, making it difficult to feel 
comfortable identifying those who 
are either “too well” or “too ill” to 
benefit from ICU care. Studies such 
as the present one challenge us to 
critically review decision making. 
More studies focusing on outcomes 
of MET activation in regard to post 
care destination are needed to better 
define appropriate actions and related 
criteria for these decisions.   n

ABSTRACT & COMMENTARY

Failure to Adhere to Evidence-
Based Guidelines Worsens 
Outcomes: Support from a Large 
Study in Trauma Patients
By David J. Pierson, MD, Editor

SYNOPSIS: In a large international study in patients with severe trauma, patients whose 
management deviated most from the study’s evidence-based guidelines for damage 
control, transfusion practice, and ventilator management had higher mortality and 
longer durations of mechanical ventilation. 

SOURCE: Rice TW, et al. Deviations from evidence-based clinical management guidelines increase mortality in 
critically injured trauma patients. Crit Care Med 2012;40:778-786.
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Rice and colleagues report a secondary 
analysis of outcomes among trauma patients 
 in relation to the degree to which the 

clinicians managing them adhered to a specified 
set of evidence-based guidelines. The investigators 
used data from the CONTROL study, a multi-
national randomized trial of recombinant 
activated factor VII (rFVIIa) vs placebo as an 
adjunct to management conducted between 2005 
and 2008. Because that study was negative, data 
from all the patients were pooled for this analysis.

Adult patients with major blunt or penetrating 
trauma to the torso or proximal lower extremities 
who had received 4-8 units of red blood cells 
and had presented within 4 hours were enrolled 
within 12 hours of injury, unless they had severe 
head injuries or were moribund. In addition to 
being randomized to receive rFVIIa or placebo, 
all patients were to be managed according to 
specified protocols with respect to damage 
control, transfusion, and ventilator management. 
These protocols were evidence-based reflecting 
current best practice, and in the case of ventilator 
management and weaning, they adhered generally 
to that of the Acute Respiratory Distress 
Syndrome Network1 with respect to tidal volume, 
plateau airway pressures, and the titration of FIO2 
and positive end-expiratory pressure.

As part of the study design, all data entered on 
enrolled patients during their initial 5 days were 
reviewed in near real time by senior critical care 
and trauma investigators at a coordinating center 
at Vanderbilt University Medical Center. These 
investigators classified patients into three levels of 
protocol adherence for each of the three categories 
of management, as well as for overall management, 
as follows:  
• No or only minor deviations: trauma care 
standards for damage control met; transfusion 
thresholds and other standards met; ventilator 
management (tidal volume, plateau pressure, FIO2, 
PEEP, avoidance of paralytics, weaning) adhered 
to at least 75% of the time; overall, only minor 
clinically unimportant deviations from guidelines. 
• Moderate deviations: some deviations in 
trauma care but meets overall guidelines; minor 
departures from transfusion standards; ventilator 
management guidelines adhered to < 75% of the 
time; overall, majority of care in keeping with 
guidelines but with definite departures in one or 
more categories. 
• Major deviations: trauma care standards not met; 
repeated departure from transfusion guidelines; 
systematic nonadherence to ventilation guidelines; 
overall, repeated, or systematic nonadherence to 
protocols and guidelines.

The study enrolled 573 patients, 556 of whom 
had complete data for purposes of the present 
analysis. In terms of overall compliance with the 
guidelines, 53% of the patients had no or only 
minor deviations, 37% had moderate deviations, 
and 10% had major deviations. Compliance 
was highest for the transfusion protocol 
(81% compliance) and lowest for ventilation 
management, with only 46% of patients classified 
in the highest category. Deviations most often 
involved tidal volume (36% of patients). 
Mortality at 30 days was 10% among patients 
with no or only minor protocol violations, 9% 
for moderate deviations, and 29% among those 
with major deviations (P < 0.001). The 90-day 
mortality findings were similar. Compared to 
those with no or only minor protocol violations, 
patients managed with major deviations had 
more than a three-fold risk of death at 30 and 
90 days following injury. Patients with moderate 
deviations had statistically more organ failure and 
spent more days on the ventilator than those in 
the best protocol group, although their mortality 
did not differ. Those with major deviations were 
more likely to develop renal failure. Poorer 
compliance with the weaning protocol was 
associated with fewer ventilator-free days (i.e., 
more time on the ventilator).

n COMMENTARY
The CONTROL study was a Phase 3 
randomized, clinical trial evaluating efficacy 
and safety of rFVIIa as an adjunct to direct 
hemostasis in patients with blunt or penetrating 
trauma requiring multiple transfusions. It was 
conducted by Novo Nordisk in 150 hospitals 
in 26 countries.2 It was negative with respect to 
the primary endpoint — mortality — and was 
stopped early for futility, in part because overall 
mortality was much lower than predicted. 
Although an expensive failure from the sponsor’s 
perspective, the study has now produced a 
valuable examination of the impact of evidence-
based guidelines on outcomes in major trauma 
— with findings that should be applicable in 
critical care well beyond trauma management.

The patients enrolled in this study were 
critically ill and carefully selected so that the 
two randomization groups would be well 
matched with respect to variables of illness and 
management other than rFVIIa that might affect 
the outcome of interest. Within this relatively 
homogeneous population, and because of the 
careful ongoing prospective assessment of 
adherence to the study’s three sets of guidelines 
while the study was going on, it is possible to 
examine the effects of the latter independently 
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of the study’s primary intervention. At least with 
respect to the 10% of patients whose management 
failed substantially to match what was intended, 
the results are pretty convincing that rigid 
adherence to current evidence-based best practice 
saves lives. As in numerous other studies, the 
fact that protocolized weaning shortens the 
duration of mechanical ventilation was once again 
demonstrated.   n

REFERENCES
1. Acute Respiratory Distress Syndrome Network. Ventilation with 
lower tidal volumes as compared with traditional tidal volumes for 
acute lung injury and the acute respiratory distress syndrome. N Engl 
J Med 2000;342:1301-1308.

2. Hauser CJ, et al; CONTROL Study Group. Results of the 
CONTROL trial: Efficacy and safety of recombinant activated Factor 
VII in the management of refractory traumatic hemorrhage. J Trauma 
2010;69:489-500.

The purpose of this study was to use data 
from the multi-institutional APACHE IV 
database (Cerner Corporation) to compare 

characteristics of and outcomes for patients who 
were readmitted to the ICU and those who were 
not readmitted after ICU discharge; to identify 
risk factors for ICU readmission; and to examine 
case-mix adjusted outcomes for patients with 
and without ICU readmission. The APACHE 
IV database accessed for this study represented 
information on consecutive ICU admissions 
over a period of 8 years (2001-2009). These 
data included in the sample consisted of 97 
units and 35 hospitals from across the United 
States, which represented a cross-section of 
facilities by bed size, teaching and non-teaching 
hospitals, and geographic regions (except for 
the Northeast region of the United States, which 
was not represented). Demographic, clinical, and 
physiological data were collected on each patient 
on day 1 of ICU admission and again on the 
day of discharge associated with the initial ICU 
admission. Outcomes included mortality, length of 
ICU stay, and length of hospital stay; ICU stay and 
length of hospital stay were truncated at 30 days 
and 50 days, respectively, to limit extreme outliers. 

The researchers used various statistical 

procedures to compare patients with ICU 
readmission and those without ICU readmission. 
The researchers focused their analysis at the 
patient level, meaning that they did not make 
comparisons among unit types or adjust for 
hospital or ICU characteristics. Patients were not 
included in the study if they died while in the 
ICU or were discharged from the ICU and were 
not candidates for readmission (e.g., discharged 
to another facility or home). 

There were 229,961 patients who met the 
researchers’ predefined inclusion criteria. Overall, 
6.1% of patients from the hospitals included 
in the APACHE IV database were readmitted 
to the ICU. Of those patients who had an ICU 
readmission, 88.4% had one readmission whereas 
11.6% had multiple readmissions. The median 
time between ICU discharge and readmission 
was 3.14 days. There were no differences among 
diagnoses (non-surgical indications). Patients 
who were readmitted were older, had more 
comorbidities, were receiving dialysis, and had a 
higher illness severity (Acute Physiology Score, 
APS) at discharge from the ICU. Not surprisingly, 
those patients readmitted to ICUs had longer ICU 
and hospital stays as well as higher mortality. 
Contrary to findings from other studies, there 

ABSTRACT & COMMENTARY

Factors that Increase Risk for ICU 
Readmission: Implications for ICU 
Discharge Practices
By Linda L. Chlan, RN, PhD
School of Nursing, University of Minnesota

Dr. Chlan reports that she receives grant/research support from the National Institutes of Health.

SYNOPSIS: A significant risk factor for ICU readmission is the illness severity (acute physiology score) associated 
with persistent physiological abnormalities at ICU discharge, regardless of initial ICU admission illness severity. 

SOURCE: Kramer A, et al. Intensive care unit readmissions in U.S. hospitals: Patient characteristics, risk factors, and outcomes. Crit Care Med 
2012;40:3-10.
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was no difference in mortality in those patients 
discharged from the ICU during the night or on 
the weekend. The researchers emphasized the 
importance of considering patient characteristics, 
particularly illness severity, when assessing ICU 
readmission rates. 

n COMMENTARY
The findings from this large, nationally 
representative sample of ICU patients provide 
a comprehensive assessment of patient 
characteristics and risk factors for ICU 
readmission, including patient outcomes. Many 
of the findings from this study are consistent with 
those risk factors for ICU readmission previously 
reported in the literature, most prominently older 
age. A major finding from this study is that ICU 
readmission is associated, not surprisingly, with 
severe illness, specifically as measured by APS at 
ICU discharge and not at ICU admission. Further, 
readmission to the ICU is associated with an 
increase in mortality rate, longer ICU stay, and 
longer periods of hospitalization. 

These findings have numerous implications 
for ICU clinicians in this day and age of cost-

containment. Given the immense pressure in 
some hospitals to discharge patients “quicker 
and sicker,” these findings may give pause to 
this practice. Given that the major risk factor 
for ICU readmission was a continued high level 
of illness severity at discharge, in the end it may 
be a cost-savings or cost-neutral practice to keep 
a very ill patient in the ICU for a day or two 
longer, especially given that the median time 
to readmission was around 3 days! Given that 
those patients included in this sample with ICU 
readmission had much longer ICU and hospital 
stays, a careful examination of ICU discharge 
practices may be warranted. This paper calls 
attention to the importance of examining for 
patient differences and illness severity when 
contemplating discharge. 

There also are implications of these findings for 
care processes, such as for clinician interactions 
with patients and their family members as to 
expectations after ICU discharge. For those 
patients who are the most ill and have higher APS 
scores, there may be a rocky recovery that may 
warrant readmission to the ICU. Family members 
may want to be prepared for this possibility.   n

This study from Portugal addresses an 
important gap in managing patients who 
have been extubated after an episode 

of acute respiratory failure — facilitating 
the clearance of airway secretions to avoid 
the necessity of reintubation. Gonçalves et al 
evaluated the clinical efficacy of mechanical 
insufflation-exsufflation (MIE) via the 
CoughAssist (Philips Respironics, Carlsbad, CA) 
when added to a post-extubation regimen for 
patients recovering from acute respiratory failure.  
Once they met standardized criteria for weaning, 
patients were randomized prior to extubation 

either to management via a standardized protocol 
including chest physical therapy, bronchodilators, 
and noninvasive ventilation (NIV) as needed, or 
to management by the same protocol but with 
the addition of nine MIE treatments at specified 
intervals prior to extubation and during the first 
48 hours thereafter.  

Before extubation, patients in the MIE group 
received three 8-cycle sessions of insufflation-
exsufflation. MIE consisted of applying positive 
pressure at +40 cm H2O to the patient’s 
endotracheal tube for 3 seconds, followed 

ABSTRACT & COMMENTARY

Mechanical Insufflation-Exsufflation  
and Prevention of Post-Extubation 
Respiratory Failure
By David J. Pierson, MD, Editor

SYNOPSIS: When enhanced secretion clearance via mechanical insufflation-exsufflation was added to a post-
extubation regimen including noninvasive ventilation as needed in patients recovering from acute respiratory 
failure, significantly fewer of them developed recurrent respiratory failure and required reintubation. 

SOURCE: Gonçalves MR, et al. Effects of mechanical insufflation-exsufflation in preventing respiratory failure after extubation: A randomized 
controlled trial. Crit Care 2012;16:R48. [Epub ahead of print.] 
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immediately by negative pressure at -40 cm 
H2O for 2 seconds, with manual abdominal 
thrusts applied during the expiratory phase, 
and 3-second pauses between cycles. After these 
three treatments, the patients were extubated. 
They then received six additional treatments 
(same settings and procedure, using an oronasal 
mask) over the next 48 hours. MIE was stopped 
at that point, and patients were followed for 
the remainder of their hospital stays. Patients in 
both groups received NIV following extubation 
if they met the authors’ prespecified criteria; 
standardized criteria were used to assess patients 
for recurrent respiratory failure and to reintubate 
them when necessary.  

Seventy-five patients completed the study: 40 
in the standard-care group and 35 in the MIE 
group. They were similar in age (mean 62 years), 
sex, illness severity, and duration of mechanical 
ventilation. More than half of them had 
hypoxemic respiratory failure, and only 20% had 
chronic pulmonary disease. None died during the 
48-hour post-extubation period. NIV was used 
in 25 (50%) of the standard-care patients and in 
14 (40%) of the MIE patients. Reintubation was 
required in 19 (48%) and 6 (17%) of the patients 
in the two groups, respectively (P < 0.05), with 
the most common reason for reintubation being 
“secretion encumbrance with severe hypoxemia.” 
NIV failed more often in the standard-care group: 
13 (33%) vs 2 (6%), P < 0.05, with all patients 
who failed NIV being reintubated. Patients in the 
MIE group had significantly shorter durations of 
invasive mechanical ventilation and ICU length of 
stay (the latter, by 6 days; P < 0.05). The authors 
conclude that secretion management using MIE 
may be effective in preventing reintubation in 
patients who develop acute respiratory failure in 
the first 48 hours following extubation.

n COMMENTARY
Acute respiratory failure requiring reintubation 
within 48 to 72 hours after extubation is a 
common and serious problem in the ICU.  
Numerous studies have shown that it is associated 
with worse survival, prolonged ventilation 
time and ICU stay, and an increased incidence 
of pneumonia and other complications. Failed 
extubation may occur because the original 
cause for respiratory failure has not resolved 
to the point where the patient could maintain 
spontaneous ventilation, or because of some new 
problem such as pneumonia or acute pulmonary 
edema. It also may be precipitated by laryngeal 
edema or other upper airway obstruction, or 
more commonly by the inability to maintain 

airway patency in the face of decreased mental 
status from over-sedation or some other cause. 
In the presence of these things, it is hard to avoid 
reintubation and the reinstitution of invasive 
mechanical ventilation.

However, in other common circumstances it may 
be possible to abort or prevent the development 
of post-extubation respiratory failure without 
reintubating the patient — and thus avoiding its 
associated increases in morbidity and mortality.   
These settings include the inability to maintain 
alveolar ventilation because the work of 
breathing exceeds the patient’s capability, failure 
of adequate lung inflation to prevent atelectasis, 
and the inability to adequately clear airway 
secretions. The first two of these processes (in 
practical terms, respiratory muscle fatigue and 
progressive atelectasis) can often be managed 
with NIV, and several studies have shown that 
this modality applied early and judiciously 
reduces mortality, prevents many instances of 
reintubation, and shortens ICU stays. Until 
now, however, the third problem — insufficient 
clearance of airway secretions — has been the 
Achilles heel of post-extubation management. 
The present study shows that MIE, applied in 
the right patients with or without concomitant 
NIV, can also reduce the need for reintubation 
and shorten ICU stays.

Although it is a mainstay of current management 
of patients with cervical spinal cord injury and 
chronic neuromuscular disease,1,2 MIE is less well 
known outside the specialized wards that deal 
with those conditions and may be unfamiliar 
to ICU clinicians. Originally introduced in the 
1950s for managing secretions in patients with 
polio, the forerunners of today’s MIE devices 
saw considerable use in institutions caring for 
such patients. However, MIE fell out of favor 
with the emergence of volume-targeted positive-
pressure ventilation and other aspects of intensive 
respiratory care after the 1960s, and it was only 
rediscovered by rehabilitation units and others 
caring for chronic neuromuscular patients about 
20 years ago.  

Currently, although other commercial devices 
are sold in Europe, only the Philips Respironics 
CoughAssist Mechanical Insufflator-Exsufflator 
is available in this country.1 About the size of a 
home mechanical ventilator, it is used to provide 
a large positive-pressure inspiration followed 
immediately by a negative-pressure, facilitated 
exhalation. It thus mimics in reverse a normal 
cough. Both inspiratory and expiratory times 
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and pressures can be adjusted separately, and 
the device must be placed on and off the patient 
each time the maneuver is performed. It is thus an 
adjunct to, but not a replacement for, NIV. Like 
with a spontaneous cough, MIE is most effective 
when glottic closure is achieved briefly at the end 
of inspiration and before expiration. Abdominal 
compression, as performed with “quad coughing” 
in tetraplegic patients, is often performed 
simultaneously to increase expiratory flow and 
facilitate the expulsion of airway secretions.  
Originally thought applicable only to patients 
without an artificial airway who had intact glottic 
function, MIE is now becoming more widely used 
in patients with artificial airways.3 

Nearly all the literature on MIE has dealt with 
patients with neuromuscular disease. A recent 
brief review cited 23 studies in this area, 21 
of them in the previous 10 years.3 However, 
the study of Gonçalves et al appears to be the 
first randomized controlled trial of MIE in 
a general ICU population. Because the other 
available means for managing airway secretions 
in non-intubated patients are limited and often 
unsatisfactory, it is likely that we will be seeing 
a lot more of this technique in the future. As 
with NIV, successful MIE has a definite learning 
curve, although it is generally easier to learn and 
to carry out than NIV in an acutely ill patient. 
Gonçalves and colleagues point out, however, that 

their study was performed in a center with special 
expertise in MIE, and that this may affect the 
generalizability of their findings. 

Based on this study, on the available literature, and 
on experience with MIE at my institution both on 
the rehabilitation unit and in the ICUs, Table 1 
provides one way to view the potential usefulness 
of MIE following extubation in patients recovering 
from acute respiratory failure.  

Special mention should be made of chronic 
obstructive pulmonary disease (COPD) with 
respect to the potential use of MIE. Although 
patients with severe COPD have increased airway 
secretions and trouble clearing them, their problem 
is typically not in generating a forceful cough 
but in the expiratory airflow limitation that 
characterizes their disease. It would be interesting 
to study the effects of MIE in severe exacerbations 
of COPD, but this maneuver would appear 
unlikely to be helpful in that setting because of the 
physiology involved.   n

REFERENCES
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Table 1. Considerations in the Use of Noninvasive Ventilation and Mechanical Insufflation-Exsufflation  
 following Extubation in Patients with Acute Respiratory Failure

NIV preferable

	 •	Ventilatory	failure	due	to	respiratory	muscle	weakness	and/or	excessive	work	of	breathing	(especially	in	COPD)	

	 •	Atelectasis	or	threat	of	atelectasis	due	to	failure	to	take	deep	breaths

MIE preferable, either instead of or in addition to NIV

	 •	Neuromuscular	weakness

	 •	Ineffective	cough

	 •	Clinically	significant	airway	secretions

MIE less likely to be successful

	 •	Decreased	mental	status	(unresponsive	or	obtunded	patient)

	 •	Uncooperative	patient

	 •	No	glottic	control

	 •	No	airway	secretions

	 •	Severe	obstructive	lung	disease	(expiratory	flow	limitation)
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CME/CNE Objectives
Upon completion of this educational activity, participants should be able to:

•  identify the particular clinical, 
legal, or scientific issues 
related to critical care;

•  describe how those issues 
affect physicians, nurses, 
health care workers, hospitals, 
or the health care industry; 
and

•  cite solutions to the problems 
associated with those issues.

1. When no ICU beds were available for patient 
admission after a MET activation:
a. hospital mortality increased but ICU length of 
stay was unchanged.  
b. ICU length of stay increased but hospital 
mortality was unchanged.
c. transfers to an adjacent hospital increased and 
mortality was unchanged.
d. more patients were managed outside of the ICU 
and mortality increased.
e. patient goals of care changed with no change in 
hospital mortality.

2. Which of the following is true when a MET 
team is called to see a hospitalized patient who 
has deteriorated?

a. The patient is less likely to be transferred to the 
ICU if ICU beds are scarce.
b. Survival is significantly related to current ICU 
bed availability.
c. Subsequent changes in the goals of care (e.g., 
code status) are unrelated to ICU bed availability.
d. All of the above

e. None of the above

3. In the study of recombinant activated factor 
VII in patients with trauma requiring multiple 
transfusions: 

a. recombinant activated factor VII reduces 
mortality in such patients.

b. adherence to evidence-based management 
guidelines reduces mortality. 

c. management according to rigid protocols 
increases ICU length of stay.

d. weaning protocols have no effect on the 
duration of mechanical ventilation.

e. None of the above

4. In the study of recombinant activated factor 
VII in patients with trauma requiring multiple 
transfusions, which of the following aspects of 
actual patient management most often deviated 
from what was prescribed in the study’s 
guidelines? 
a. Ventilator tidal volume

b. Inspiratory plateau pressure

c. Positive end-expiratory pressure

d. Red blood cell transfusion

e. Accepted surgical practice for damage control

 

5. Which of the following statements is true 
when comparing the findings from the most 
recent 2012 study to the findings from other 
studies examining ICU readmission rates? 
a. Burn patients have higher readmission rates.

b. Surgical patients have higher readmission rates.

c. Younger trauma patients have higher 
readmission rates.
d. Older age and more comorbid conditions 
contribute to higher readmission rates.
e. Patients discharged to home were at greater risk 
for ICU readmission. 

6. Which of the following statements is true 
concerning factors related to ICU readmission?  
a. Examining only crude ICU readmission rates 
is a good estimate of individual unit quality of 
care.
b. ICU readmission rates can be used to estimate 
patient safety practices on a unit.
c. The acute physiology score at ICU admission 
is the most accurate predictor for ICU 
readmission. 
d. Illness severity and other individual patient 
characteristics need to be considered when 
examining ICU readmission rates.
e. None of the above 

7. Which of the following causes of extubation 
failure would be most likely to be benefitted by 
mechanical insufflation-exsufflation? 
a. Upper airway obstruction
b. Respiratory muscle weakness
c. Severe acute bronchospasm
d. Inability to clear thick airway secretions
e. Acute cardiogenic pulmonary edema

8. For which of the following patients would 
mechanical insufflation-exsufflation be most 
likely to be effective in preventing the need for 
reintubation?
a. A patient with postoperative atelectasis
b. A patient with thick airway secretions and a 
poor cough

c. A patient with severe COPD recovering from 
an acute exacerbation

d. A patient who is unresponsive and cyanotic 
e. A patient who is agitated and uncooperative

CME/CNE Questions
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Does Aspirin Prevent Cancer?

This supplement was written by William T. Elliott, MD, FACP, Chair, 
Formulary Committee, Kaiser Permanente, California Division; As-
sistant Clinical Professor of Medicine, University of California-San 
Francisco. In order to reveal any potential bias in this publication, we 
disclose that Dr. Elliott reports no consultant, stockholder, speaker’s 
bureau, research, or other financial relationships with companies 
having ties to this field of study. Questions and comments, call: 
(404) 262-5404. E-mail: neill.kimball@ahcmedia.com.

In this issue: Aspirin and cancer prevention; riva-
roxaban for pulmonary embolism; new rhinosinus-
itis practice guidelines; and FDA actions.

Is recommending aspirin next? 
Should aspirin be recommended to prevent can-

cer? Many lines of evidence have suggested that 
regular low-dose aspirin reduces the risk of colorec-
tal cancer. Can the inexpensive wonder drug reduce 
the risk of other cancers as well? Researchers in 
England led by Dr. Peter Rothwell recently pub-
lished three meta-analyses that looked at aspirin use 
and long-term cancer incidence and metastasis, as 
well as the short-term effect on cancer incidence and 
mortality, and the effect of aspirin on cancer metas-
tasis. More than 200 studies were included in the 
meta-analyses, which were initially done to assess 
aspirin’s benefit on vascular disease. The three new 
studies used a combination of case-control, cohort, 
and randomized clinical trials. 

In the long-term study, the 20-year risk of can-
cer death and metastases was evaluated whereas 
the short-term study looked at a 3-5 year time 
frame. The trial for prevention of metastatic disease 
included five large, randomized trials of daily aspi-
rin vs control in patients who had new solid cancer 
diagnosed during the trial. In the long-term study, 
the odds ratio for colon cancer incidence was 0.62 
in favor of aspirin, and the odds ratio was 0.58 for 
death from colon cancer in favor of aspirin. There 
were similar reductions in the rates of esophageal, 
gastric, biliary, and breast cancer. The rate of dis-
tant metastases was also reduced. The other two 
studies also showed reduced rates of cancer and 
reduced rates of metastatic disease. 

In the short-term study, cancer rates were 24% 
lower with aspirin use at 3 years. Curiously, aspirin 

did not reduce the risk of vascular events but there 
was no increased risk of major bleeding, including 
intracranial hemorrhage. 

In the meta-analysis of five trials looking at the 
rate of metastatic disease, a 36% reduction in can-
cer metastasis was noted, including a 46% reduc-
tion in metastatic adenocarcinoma (all three studies 
published online in Lancet and Lancet Oncology 
March 21, 2012.) An accompanying editorial 
points out that these studies show that aspirin at 
any dose reduces nonvascular deaths by 12% and 
cancer death by 15% with benefits seen within 
3 years for higher doses (> 300 mg/day) and at 5 
years for lower doses (< 300 mg/day). The major 
critique of the studies comes from the United States 
where the Women’s Health Initiative Study and the 
Physicians’ Health Study both failed to show ben-
efit from aspirin on cancer mortality. Both of these 
studies used low-dose aspirin every other day, a 
dose that may be too low to show biological effect 
on cancer. Another critique suggests that aspirin 
may lead to earlier diagnosis of colorectal cancer 
since it may cause earlier gastrointestinal bleeding, 
explaining the lower mortality rate. Despite these 
concerns, the editorialists suggest that this “impres-
sive collection of data moves us another step closer 
to broadening recommendations for aspirin use. 
Moreover, future evidence-based guidelines for 
aspirin prophylaxis can no longer consider the use 
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of aspirin for the prevention of vascular disease in 
isolation from cancer prevention.” (Lancet pub-
lished online March 21, 2012).   n

Rivaroxaban for pulmonary embolism
Rivaroxaban, Janssen’s oral factor Xa inhibitor, 

may be an effective alternative to heparin/warfarin 
for treatment of symptomatic pulmonary embolism, 
according to a new study. The drug is currently 
approved for the prevention of stroke in patients 
with nonvalvular atrial fibrillation and for deep 
vein thrombosis (DVT) prophylaxis following hip 
replacement. It has also been shown to be an effec-
tive treatment for DVT, although it is not approved 
for this indication. The new study was a random-
ized, open-label, event-driven, noninferiority trial 
comparing rivaroxaban to standard therapy with 
enoxaparin followed by adjusted-dose vitamin K 
antagonist for 3, 6, or 12 months for the treatment 
of pulmonary embolism. The primary outcome 
was symptomatic recurrent venous thromboembo-
lism with a secondary safety outcome of clinically 
relevant nonmajor bleeding. In more than 4800 
patients who were randomized, rivaroxaban was 
noninferior to standard therapy with 50 events in 
the rivaroxaban group (2.1%) vs 44 events in the 
standard therapy group (1.8%) (hazard ratio [HR], 
1.12; confidence interval [CI] 0.75 to 1.68, non-
inferiority margin 2.0; P = 0.003). The principal 
safety outcome occurred in 10.3% of patients in the 
rivaroxaban group and 11.4% of those in the stan-
dard therapy group, while major bleeding occurred 
in 26 patients (1.1%) in the rivaroxaban group 
and 52 patients (2.2%) in the standard therapy 
group (HR 0.49; 95% CI, 0.31 to 0.79; P = 0.003). 
The authors conclude that a fixed-dose regimen of 
rivaroxaban was noninferior to standard therapy 
with enoxaparin and warfarin for the initial and 
long-term treatment of pulmonary embolism, and 
potentially showed an improved benefit-risk profile 
(N Engl J Med published online March 26, 2012). 
The doses of rivaroxaban used in the study were 
15 mg twice a day for 3 weeks followed by 20 mg 
once daily for the duration. Rivaroxaban offers the 
advantage of oral therapy compared to enoxaparin 
and the lack of need for blood test monitoring com-
pared to warfarin.   n

New practice guideline for rhinosinusitis
The Infectious Diseases Society of America has 

published its first Clinical Practice Guideline for 
Acute Bacterial Rhinosinusitis in Children and 
Adults. The guideline points out the difficulty in 
distinguishing bacterial vs viral sinus infections. 

The following are suggestive of bacterial infection: 
persistent symptoms of sinusitis lasting more than 
10 days without evidence of improvement; onset of 
severe symptoms or signs with high fever, purulent 
discharge, or facial pain lasting at least 3-4 consecu-
tive days; or onset with worsening symptoms or 
signs characterized by new onset of fever, headache, 
or increased nasal discharge following a viral URI. 
The guideline recommends empiric antibiotic ther-
apy with amoxicillin-clavulanate rather than amoxi-
cillin alone in both children and adults. Children 
should be treated for 10-14 days while adults 
should be treated for 5-7 days. The guideline fur-
ther recommends beta-lactam agents for treatment 
of sinusitis rather than respiratory floroquinolones, 
macrolides, trimethoprim-sulfamethoxazole, or sec-
ond- or third-generation oral cephalosporins due to 
emerging resistance patterns. Doxycycline may be 
used as an alternative. (Clin Inf Dis 2012;54:e72-
e112. DOI: 10.1093/cid/cis370).   n

FDA actions
The FDA has approved the first new erythro-

poiesis-stimulating agent in more than 10 years. 
Peginesatide is approved to treat anemia associ-
ated with end-stage renal disease in patients on 
dialysis. The approval was based on two random-
ized, active-controlled, open-label trials which 
showed that the drug was as effective as epoetin 
in maintaining hemoglobin levels. The drug is 
not approved for chronic kidney disease patients 
who are not on dialysis or for cancer-related ane-
mia. Peginesatide is marketed by Affymax Inc. as 
Omontys.

The FDA has approved the first generic iban-
dronate (Boniva), the popular once-monthly 
bisphosphonate to treat or prevent osteoporosis 
in postmenopausal women. Three companies have 
received approval to manufacture the drug includ-
ing Apotex Inc., Orchid Healthcare, and Mylan 
Pharmaceuticals. The generic as well as the brand 
is dispensed with a medication guide regarding the 
possible risk of esophagitis, hypocalcemia, bone or 
muscle pain, osteonecrosis of the jaw, and atypical 
femoral fractures.

The FDA has also recently approved generic 
escitalopram (Lexapro), a selective serotonin 
reuptake inhibitor (SSRI) to treat adults with 
depression and generalized anxiety disorder. Teva 
Pharmaceuticals will be the first to market the 
generic in 5-, 10-, and 20-mg strengths. Like other 
SSRIs, escitalopram carries a box warning regard-
ing increased risk of suicidal thinking and behavior 
in children, adolescents, and young adults.   n


