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ABSTRACT & COMMENTARY

Health Care Utilization in the Aftermath  
of Severe Sepsis 
By Betty T. Tran, MD, MSc
Assistant Professor of Medicine, Pulmonary and Critical Care Medicine, Rush University Medical Center, Chicago

Dr. Tran reports no financial relationships relevant to this field of study. 

SYNOPSIS: This observational cohort study of survivors of severe sepsis found that the post-discharge needs of this population are 
substantial. Severe sepsis survivors spent more days admitted to facilities after their acute hospitalization than prior and had greater 
mortality, a steeper decline in days at home, and a greater increase in proportion of days alive in a facility compared to survivors of non-
sepsis hospitalizations.

SOURCE: Prescott HC, et al. Increased 1-year healthcare use in survivors of severe sepsis. Am J Respir Crit Care Med 2014;190:62-69.

Short-term mortality rates for severe sepsis 
have declined over the last 20 years, which 
translates to more patients surviving to 

hospital discharge, but little is known about their 
clinical course afterwards.1 Using Medicare-linked 
data from participants in the Health and Retirement 
Study (1998-2005), Prescott and colleagues 
measured health care use among survivors of 
severe sepsis in two ways: 1) comparing their post-
discharge inpatient health care use to their pre-
sepsis use, and 2) comparing their post-discharge 
inpatient health care use to those of matched 
survivors of non-sepsis hospitalizations. Matching 
was done on age, sex, Charlson Comorbidity Index 

score, baseline disability as measured by deficiencies 
of activities of daily living, hospitalization length, 
and intensive care use. Severe sepsis was defined 
based on claims documenting infection and acute 
organ dysfunction. Using Medicare claims, the 
investigators were also able to determine the daily 
inpatient location of each patient (hospital, long-
term acute care, or skilled nursing facility) in the 
2 years surrounding their acute hospitalization. 
Patients who were known to be alive and not 
admitted to an inpatient facility were assumed to 
be at home, with the caveat that patients residing 
in nursing homes could not be identified on a daily 
basis. 
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After matching sepsis to non-sepsis 
hospitalizations, 1083 severe sepsis 
hospitalizations (93.2% of all severe 
sepsis hospitalizations without inpatient 
mortality) and 1083 non-sepsis 
hospitalizations were included in the 
analysis. The unmatched severe sepsis 
patients (n = 77) tended to be younger, had 
longer hospitalizations, were more likely to 
use intensive care services, and had greater 
post-sepsis resource use and mortality. 

Severe sepsis survivors spent more days 
(median, 16 vs 7 days, P < 0.001) and 
had a higher proportion of days alive 
(median, 9.6% vs 1.9%, P < 0.001) 
admitted to an inpatient facility in the 
year after compared to the year prior to 
their severe sepsis hospitalization. Most 
of this utilization occurred in the first 
90 days after discharge. This increase 
in facility days was also observed in the 
non-sepsis cohort. However, because the 
severe sepsis survivors had higher 90-day 
(27.5% vs 15.5%, P < 0.01) and 1-year 
mortality (44.2% vs 31.4%, P < 0.01), 
they had a steeper decline in the number 
of days spent at home (difference-in-
differences, -38.6 days, P < 0.001) and a 
steeper rise in proportion of days spent 
in an inpatient facility (difference-in-
differences, 5.4%, P < 0.001). 

n COMMENTARY
This study is unique in presenting 
the degree of resource consumption 
among severe sepsis survivors in a 
straightforward, but relevant manner. 

Post-discharge inpatient health care 
utilization can be accurately captured, 
and is clinically significant not only to 
third-party payers, but also to treating 
physicians, patients, and their families. 
In addition, the degree of resource 
consumption presented here is likely 
an underestimate, given the inability 
to measure non-inpatient services such 
as nursing home usage and home care 
needs and due to the exclusion of the 
unmatched severe sepsis patients who 
were sicker overall.

Although we tend to regard severe sepsis 
as a highly acute process, especially in 
the critical care setting, findings from this 
study suggest it behaves like any other 
chronic disease in terms of health care 
utilization if patients survive to hospital 
discharge. The within-person (pre- and 
post-sepsis) results highlight that a single 
episode of severe sepsis is often a pivotal 
event in terms of the patient’s health 
trajectory and, subsequently, health care 
consumption. Furthermore, although 
inpatient health care utilization rises 
similarly after non-sepsis hospitalizations, 
because severe sepsis survivors have 
markedly higher mortality, they have a 
dramatic increase in the proportion of 
days alive spent in an inpatient facility 
when compared to their non-sepsis peers. 

The question remains as to what accounts 
for this excess post-discharge morbidity 
and mortality experienced by survivors 
of severe sepsis. This knowledge could 
direct targeted interventions and more 
focused attention during the critical 90-
day transition period. However, it would 
also be worthwhile to ask whether we 
can prevent or effectively alter the course 
of many of these events. In this study, the 
severe sepsis population tended to be older, 
have a moderate comorbidity burden, and 
have at least mild-to-moderate functional 
limitations already at baseline. Therefore, 
a targeted, post-discharge intervention 
may also need to include palliative care 
consultation if we are truly dedicated 
to high quality, post-hospital care for 
survivors of severe sepsis.   n
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ABSTRACT & COMMENTARY

Nasal High-Flow Oxygen Lowers 
Reintubation Rate 
By Leslie A. Hoffman, RN, PhD 
Professor Emeritus, Nursing and Clinical & Translational Science, University of Pittsburgh

SYNOPSIS: Use of nasal high-flow oxygen was associated with better comfort, fewer desaturations and interface displacements, and  
a lower reintubation rate.  

SOURCE: Maggiore SM, et al. Nasal high-flow versus venturi mask oxygen therapy after extubation. Effects on oxygenation, comfort, and 
clinical outcome. Am J Respir Crit Care Med 2014;190:282-288.

In this study, 105 patients were randomized to either 
Venturi mask (n = 52) or nasal high-flow cannula 

(NHF, n = 53) for oxygen delivery after extubation. 
Patients were eligible for study entry if they 
successfully passed a spontaneous breathing trial and 
had a PaO2/FIO2 ≤ 300 mmHg at the end of the trial. 
Patients were excluded if they had a tracheostomy 
or if noninvasive ventilation (NIV) would be used 
following extubation based on the following criteria: 
> 3 consecutive failures of a spontaneous breathing 
trial and a PaCO2 > 45 mmHg with a respiratory 
rate > 25 breaths/min before the spontaneous 
breathing trial. Patients were 64 ± 17 years of age 
with a Simplified Acute Physiologic Score II of 43 
± 15. Mean duration of mechanical ventilation was 
4.9 ± 3.9 days. At enrollment, mean PaO2/FIO2 was 
240.6 ± 46.7 mmHg and mean PaCO2 was 35.3 ± 7.3 
mmHg.  

All outcome variables significantly improved in the 
NHF group. With NHF, PaO2/FIO2 was significantly 
higher at 24 hours after extubation (287.2 ± 74.3 vs 
247.4 ± 80.6 mmHg; P = 0.03), discomfort related to 
the device was less (P = 0.016), and fewer patients in 
the NHF group had interface displacements (89 vs 20; 
P < 0.001), oxygen desaturation to < 92% detected on 
the bedside clinical monitor (178 vs 40; P < 0.001), or 
required reintubation (11 vs 2; P < 0.005). 

n COMMENTARY
In this study, the most interesting finding relates to 
the lower reintubation rate in patients randomized 
to NHF oxygen therapy. There was also a lower 
incidence of device displacement, a finding that 

likely resulted from improved comfort with use of 
the NHF system. During the 48-hour study period, 
22 patients experienced post-extubation distress 
requiring ventilator support, with 4 patients (7.5%) 
in the NHF group and 18 (34.6%) in the Venturi 
group. Fewer patients received NIV or required 
reintubation in the NHF group. In this study, 
patients expected to require NIV post-extubation 
were excluded. Thus, those enrolled in the study 
were expected to tolerate extubation without 
need for further support. NIV can be used in the 
post-extubation period to shorten the duration of 
invasive ventilation, prevent extubation failure, and 
rescue a failed extubation. 

Substantial evidence supports benefit in selected 
patients. However, use of NIV is somewhat complex 
and therefore requires an experienced team and 
adequate personnel and equipment resources. NHF 
therapy also requires specialized equipment, but is 
comparatively easier to implement. NHF confers 
the ability to deliver fully humidified high-flow 
oxygen (up to 60 L/min) through a nasal cannula. 
By delivering oxygen at flow rates that exceed 
the patient’s peak inspiratory flow, the system 
provides a constant FIO2. In addition, the high gas 
flow generates the effect of continuous positive 
airway pressure and results in dead space washout. 
Through these mechanisms, NHF therapy improves 
oxygenation and, in comparison to NIV, provides a 
more comfortable interface. Findings of this study 
suggest potential benefit in avoiding reintubation 
through use of NHF therapy in those who experience 
respiratory distress after extubation.   n
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ABSTRACT & COMMENTARY

Dexmedetomidine During Noninvasive 
Ventilation
By Eric C. Walter, MD, MSc
Pulmonary and Critical Care Medicine, Northwest Permanente and Kaiser Sunnyside Medical Center, Portland

Dr. Walter reports no financial relationships relevant to this field of study.

SYNOPSIS: In this randomized, controlled trial, continuous infusion dexmedetomidine started early during noninvasive ventilation did not 
improve tolerance or success of noninvasive ventilation and may have caused harm.

SOURCE: Devlin JW, et al. Efficacy and safety of early dexmedetomidine during noninvasive ventilation for patients with acute respiratory 
failure. Chest 2014;145:1204-1212.

Noninvasive ventilation (NIV) is an increasingly 
viable treatment option for patients with acute 

respiratory failure. However, intolerance of NIV due 
to mask discomfort, anxiety, or claustrophobia is 
common. Sedatives can be used to improve tolerance 
but run the risk of decreasing respiratory drive and 
causing delirium. Dexmedetomidine is an alternative 
sedative that is theoretically advantageous as it 
produces sedation without respiratory depression.  
Devlin and colleagues tested this theory in this 
blinded, randomized, controlled trial comparing early 
implementation of dexmedetomidine vs placebo to 
improve NIV tolerance.

Adult patients requiring NIV for acute respiratory 
failure were eligible. Patients had to have been using 
NIV for ≤ 8 hours prior to randomization. Notable 
exclusion criteria were age ≥ 85 years, systolic 
blood pressure ≤ 90 mmHg, heart rate ≤ 50 beats/
min, and acute decompensated heart failure with an 
ejection fraction ≤ 25%. The primary study outcome 
was NIV intolerance as measured using a 4-point 
scale: 1) tolerating NIV (patient comfortable), 2) 
mild intolerance (occasionally grabbing at mask, 3) 
moderate intolerance (discomfort most of the time 
and frequently grabbing at mask), and 4) severe 
intolerance (inability to leave mask in place). NIV 
failure was defined as need for intubation or death 
on NIV. Also monitored were the patient’s degree of 
sedation, pain, and delirium.

Despite a study period from 2008-2012, only 61 
patients were evaluated for participation. After 
exclusions, 36 patients were randomized to either a 
continuous infusion of dexmedetomidine or placebo.  
The infusions were started early, approximately 
4 hours after time from NIV initiation, with no 
significant difference between groups. Infusions were 
titrated up every 30 minutes until the desired level of 
sedation was obtained. Every 3 hours a single dose 
of IV midazolam (0.5-1.0 mg) and a single dose of 

IV fentanyl (25-50 µg) could be given as needed for 
agitation or pain. Haloperidol (0.5-1.0 mg IV) could 
be used every 6 hours as needed for delirium. Study 
infusions were stopped if the patient remained stable 
off NIV for ≥ 2 hours, after 72 hours of continuous 
administration, or at time of intubation. During 
data analysis, it was noted that among all patients 
at all time points, < 5% of intolerance scores were 
> 2. Therefore, the analysis was dichotomized as 
either NIV tolerant (intolerance score = 1) or NIV 
intolerant (intolerance score = 2, 3, or 4).

Dexmedetomidine was not associated with increased 
tolerance of NIV (odds ratio 1.44; 95% confidence 
interval, 0.44-4.7; P = 0.54) nor a greater percentage 
of time tolerating NIV (P = 0.56). The intubation 
rate (31% vs 29%) and duration of mechanical 
ventilation did not differ between the two groups.  
No patients died while on NIV. Dexmedetomidine 
use was not associated with better pain control or 
sedation level and the use of midazolam, fentanyl, 
and haloperidol did not differ between the groups.  
Despite this, more patients on dexmedetomidine had 
episodes of deep sedation (25% vs 0%; P = 0.04) 
and spent more time on NIV (median 37 hours vs 12 
hours; P = 0.03) than patients on placebo.

n COMMENTARY
There are many reasons why patients may not 
tolerate NIV, including mask fit, a sense of 
claustrophobia, and anxiety. Cautiously used 
sedatives may be able to overcome these intolerances.  
Worsening respiratory distress is another reason for 
NIV intolerance, a situation where sedative use is 
potentially unsafe. Therefore, the authors should 
be commended for embarking on this randomized, 
controlled trial to help answer these questions. 
That it took 4 years to recruit 36 patients suggests 
there were many challenges, but using observational 
methods to answer these questions would be subject 
to multiple biases. It is unclear if the slow recruitment 
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affected the results but it does make one wonder 
about patient selection.

The early initiation of a continuous infusion of 
dexmedetomidine did not improve tolerance or success 
of NIV. The small sample size may have limited the 
ability to detect a significant difference, but the bulk 
of the data suggest no benefit. The small sample size 
also makes it challenging to make conclusions about 
secondary outcomes. However, there is a suggestion 
that dexmedetomidine use may have caused harm. 
Patients on dexmedetomidine infusion were more 
deeply sedated (despite no difference in the need for 
anxiolytics or narcotics for “breakthrough” anxiety 
or pain) and required NIV three times as long as 
those on placebo.  Most patients were tolerating 

NIV at study entry (62% on dexmedetomidine and 
71% on placebo). Among patients not tolerating 
NIV at baseline, dexmedetomidine increased the 
time spent tolerant of NIV but the difference was 
not significant (P = 0.46) and extremely few patients 
were in each group (n = 6 on dexmedetomidine and 
n = 5 on placebo). The authors’ conclusion that 
dexmedetomidine may be beneficial in these patients is 
not supported by data from this study. 

These data do not support the routine use of 
dexmedetomidine in patients on NIV. Despite the 
negative result, this study provides useful information 
to help guide critical care practitioners’ decisions 
about the use of sedation and NIV. This highlights 
the importance of publishing negative trials.   n

ABSTRACT & COMMENTARY

Is Wikipedia a Legitimate Reference Source 
for Health Care Professionals? 
By David J. Pierson, MD, Editor
SYNOPSIS: An increasing number of peer-reviewed academic papers in the health sciences are citing Wikipedia. Potential problems 
with this for the clinical context are that articles in Wikipedia are tertiary sources (rather than primary or even secondary sources of the 
information cited), they can be written and edited by anyone, and because they are altered frequently, precise and accurate source citations 
are challenging.  

SOURCE: Bould MD, et al. References that anyone can edit: Review of Wikipedia citations in peer reviewed health science literature.  
BMJ 2014;348:g1585.

This study by a group of Canadian investigators 
sought to determine the prevalence of citations 

to Wikipedia in indexed health science journals, to 
identify the journals citing Wikipedia in the articles 
they publish, and to assess the way in which this 
source is being cited in those articles. They examined 
English-language journals that had cited Wikipedia 
since its inception in 2001, using the online databases 
Scopus and Web of Science, and focusing on health 
science journals with at least one citation in PubMed, 
Medline, or Embase according to Ulrich’s Periodicals 
Directory. The authors retrieved full-text copies of all 
identified articles through the University of Ottawa 
library and other Canadian library facilities, and 
ascertained the 2011 impact factor for each identified 
journal from Thomson Reuters Journal Citation 
Reports.

After excluding duplicates, non-English language 
journals, and articles that did not use Wikipedia as 
a direct citation, the authors identified 1433 articles 
published in 1008 indexed journals that included 
2049 individual Wikipedia citations. Impact factors 
for 2011 were available for 1420 citations, in 980 
articles from 650 indexed journals.  

The rate of use of Wikipedia as a cited reference 
increased dramatically after December 2010, and 
was still increasing as of November 2013. Citations 
varied by category, with definitions (648 citations, 
31.6% of the total) and statements describing a 
process, system, or event (482 citations, 23.5%) 
being most common. Other types of citation 
identified by Bould et al included descriptions 
of historical events (277 citations, 13.5%), 
statistics (161 citations, 7.9%), and biographical 
information (91 citations, 4.4%), along with seven 
other categories at lesser frequencies. However, 97 
citations (4.8%) were used by authors in place of 
original research studies —that is, the Wikipedia 
article referred to an original publication but the 
former was cited rather than the latter.

Journals citing Wikipedia since 2001 had a median 
impact factor of 2.0, which has remained constant 
throughout that interval. However, 16 of the journals 
had 2011 impact factors exceeding 10, including 
Nature, Science, Nature Medicine, the Annals of 
Internal Medicine, PLoS Medicine, Circulation, and 
the BMJ. Some citations to Wikipedia were deemed 
appropriate by the authors, such as when referring to 



54 Critical Care Alert

Wikipedia itself or when data on Wikipedia contents 
were used in the study, but the top 25 journals by 
impact factor accounted for only 2.2% of such 
citations. The authors conclude that although only a 
very small proportion of all journal citations are to 
Wikipedia articles, “the possibility for the spread of 
misinformation from an unverified source is at odds 
with the principles of robust scientific methodology 
and could potentially affect care of patients.” 

n COMMENTARY
Bould and colleagues identify three potential 
problems with the use of Wikipedia as a reference 
in academic publications in science and health care. 
First, as stated in Wikipedia’s main article on itself, 
“Almost anyone who can access the site can edit 
almost any of its articles.”1 The fact that the articles 
are anonymous is also not reassuring in this respect. 
Second, the changing nature of Wikipedia makes 
precise citation difficult, in the context that reference 
citation in science attempts to identify permanent 
sources for data or statements. It is possible to 
identify the date and time a particular Wikipedia 
page was established, although this is not widely 
known and was almost never found in the citations 
in the Bould study. And, third, Wikipedia is a tertiary 
source (that is, one that compiles or summarizes 
other sources), as opposed to primary sources (which 
present original data or documents) and secondary 
sources (such as reviews, books, or unpublished 
literature interpreting the contents of primary 
sources). International guidelines for publication in 
science2 instruct authors to provide direct references 
to original research sources; thus, as Bould et al state, 
“citing Wikipedia or any other tertiary source in the 
academic literature opposes literary practice.”

To place this study’s findings and its potential 
implications for readers of Critical Care Alert into 
perspective, I looked up the topics addressed in the 
three preceding abstract-commentaries on Wikipedia.  
In the entry about sepsis, under prognosis,3 it says 
that “some people may experience severe long-term 
cognitive decline following an episode of severe 
sepsis, but the absence of baseline neuropsychological 
data in most sepsis patients makes the incidence of 
this difficult to quantify or to study.” This statement, 
which is accurate, references a 2009 case study and 
review. However, the article discussed by Dr. Tran in 

this issue cites at least 10 articles published since then 
that pertain to this issue, several of them directly on 
the topic of cognitive decline and neuropsychological 
function in survivors of severe sepsis.

More worrisome is the following statement, in the 
Wikipedia article on high-flow oxygen therapy, 
the subject of the article reviewed by Dr. Hoffman 
in this issue, “Some patients requiring respiratory 
support for bronchospasm benefit using air delivered 
by HFT [high-flow therapy] without additional 
oxygen.”4 The cited reference is to a bench study of 
two devices for providing high-flow therapy, which 
did not deal with patients. In the “ICU Sedation” 
section of the Wikipedia article on dexmedetomidine, 
it says the following: “Compared to midazolam, 
dexmedetomidine is superior due to reduced intensive 
care costs. The reduced costs are due to a reduction 
in intensive care unit stay as well as reduced 
mechanical ventilation.” This statement, which is 
contradicted by the study described in this issue by 
Dr. Walter, cites as its source a survey of opinions 
and current practice of critical care professionals 
in Australia and New Zealand, which reported 
that dexmedetomidine was “rarely used by most 
respondents.”6

The sepsis sequelae example above simply shows that 
the Wikipedia entry is not up to date. More troubling 
is the possibility of bias, as suggested by the other 
two examples. Bias exists in all aspects of critical 
care, but I think it is a special problem when topics 
have direct commercial implications, as with medical 
devices (such as high-flow oxygen systems) and 
pharmaceutical agents (such as dexmedetomidine). 
This is not to say that mainstream, indexed, peer-
reviewed journals are free from bias. Critical reading 
and knowledge of the principles of good clinical 
research are irreplaceable, and the bottom line with 
assessing all resources in managing patients is always 
caveat lector — let the reader beware.   n
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[Citing tertiary sources such 
as Wikipedia in scientific 
publications goes against 
accepted literary practice.]
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ABSTRACT & COMMENTARY

Benzodiazepine-Treated Patients Experienced 
Higher Mortality than Patients Managed 
Using Propofol 
By Leslie A. Hoffman, RN, PhD 
Professor Emeritus, Nursing and Clinical & Translational Science, University of Pittsburgh

SYNOPSIS: In a matched sample, patients managed using propofol experienced lower mortality, earlier discontinuation of mechanical 
ventilation, and earlier ICU discharge compared to those managed using benzodiazepines. 

SOURCE: Lonardo NW, et al. Propofol is associated with favorable outcomes compared with benzodiazepines in ventilated intensive care 
unit patients. Am J Respir Crit Care Med 2014;189:1383-1394. Erratum in: Am J Respir Crit Care Med 2014;189:e70. 

To provide comfort and reduce anxiety, patients 
are commonly managed with a continuous-

infusion sedative during use of mechanical 
ventilation. Despite evidence of adverse outcomes 
when benzodiazepines are selected as the sedative 
agent, surveys suggest continued use. Various 
rationales have been offered to explain this finding, 
including criticism of the restrictive entry/exclusion 
criteria of a randomized controlled trial (RCT). To 
evaluate findings in an actual practice setting, the 
authors analyzed data from a large observational 
critical care database (Project IMPACT, Cerner 
Corp, Kansas City, MO). A total of 13,692 patients 
from 104 participating centers met inclusion criteria. 
Patients were included if they: 1) had a single ICU 
admission, 2) required mechanical ventilation for > 
48 hours, and 3) were managed exclusively with a 
single, continuous infusion of propofol, midazolam, 
or lorazepam. Patients who received propofol were 
matched with those who received midazolam or 
lorazepam on 15 baseline covariates using propensity 
score matching techniques. 

After 1:1 matching, there were 2250 propofol-
treated patients who matched to midazolam-treated 
patients and 1054 propofol-treated patients who 
matched to lorazepam-treated patients. By ICU day 
28, the cumulative incidence of death was 19.2% 
in propofol-treated patients compared with 28.0% 
in midazolam-treated patients (P < 0.001). For 
lorazepam, cumulative incidence of death was 19.1% 
in propofol-treated patients compared with 24.6% 
of lorazepam-treated patients (P < 0.0018). By ICU 
day 28, the cumulative incidence of being discharged 
from the ICU was 78.9% in propofol-treated patients 
compared with 69.5% of midazolam-treated patients 
(P < 0.001). Results were similar for lorazepam-
treated patients. By ICU day 28, the cumulative 
incidence of being discharged from the ICU was 
79.2% in propofol-treated patients vs 71.9% of 

lorazepam-treated patients (P < 0.001). By ventilator 
day 28, the cumulative incidence of ventilator 
discontinuation was 84.4% for propofol-treated 
patients, compared with 75.1% of midazolam-
treated patients (P < 0.001). Over this same period, 
the cumulative incidence of ventilator removal was 
84.3% in propofol-treated patients compared with 
78.8% in lorazepam-treated patients (P < 0.001). 
There was also a higher rate of ventilator-associated 
pneumonia (VAP) in lorazepam-treated patients 
(12.7%) compared to propofol-treated patients 
(7.9%; P < 0.001).

n COMMENTARY
A number of RCTs have compared propofol with 
benzodiazepines, with results that strongly suggest 
improved patient outcomes when benzodiazepines 
are not used as the sedative agent. In response, 
the Society of Critical Care Medicine updated its 
clinical practice guidelines to recommend a non-
benzodiazepine (e.g., propofol or dexmedetomidine) 
as the preferred sedative, with the goal of reducing 
the incidence of delirium. Nevertheless, surveys 
continue to suggest that benzodiazepines are widely 
used. 

One criticism of current evidence focuses on entry 
criteria used for RCTs, which are typically restrictive 
and therefore may not represent the full scope of 
patients who may require these drugs. In particular, 
RCTs may exclude patients with renal or liver 
dysfunction and hemodynamic instability. To provide 
evidence from a large critical care database without 
such restrictions, the authors matched patients 
who exclusively received propofol with those who 
exclusively received either lorazepam or midazolam 
on 15 baseline characteristics and examined 
differences in mortality, ICU length of stay, time 
required to ventilator weaning, and incidence of VAP.  
Results uniformly favored propofol. 
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1.   Compared to their health care use before 
hospitalization for severe sepsis, survivors  
of severe sepsis:

a. spent more days in an inpatient facility in 
the year after their sepsis episode. 

b. had improved access to medical care in the 
year after their sepsis episode.

c. had higher rates of patient satisfaction in 
the year after their sepsis episode. 

d. spent more days at home after their sepsis 
episode.

e. had fewer ED visits after their sepsis 
episode.

2.   Use of nasal high-flow therapy in comparison 
to use of a Venturi mask following extubation 
resulted in which of the following? 

a. A similar number of episodes of oxygen 
desaturation 

b. No difference in patient comfort  

c. No difference in ICU length of stay  

d. Fewer episodes of respiratory distress 
requiring ventilator support 

e. Higher costs in comparison to support 
using noninvasive ventilation 

3.   The routine early use of dexmedetomidine in 
patients using noninvasive ventilation for acute 
respiratory failure:

a. decreased the need for intubation.

b. improved tolerance of noninvasive 
ventilation.

c. was associated with more time spent on 
noninvasive ventilation.

d. significantly improved tolerance of 
noninvasive ventilation only among patients 
who were initially not tolerating noninvasive 
ventilation.

e. None of the above

4.   The study on Wikipedia as a reference source 
in articles on health care found that:

a. Wikipedia had been cited as a reference 
only a few dozen times since 2001.

b. the rate of Wikipedia citation had remained 
roughly the same since 2001.

c. journals with high impact factors did not 
cite Wikipedia as a reference.

d. All of the above

e. None of the above

5.   Potential problems with the use of Wikipedia 
in academic publications include which of the 
following, according to Bould and colleagues?

a. Wikipedia is a tertiary, rather than a 
secondary or primary, source. 

b. Articles in Wikipedia can be written or 
edited by essentially anyone.

c. Articles in Wikipedia are frequently altered 
and updated, making precise citation difficult.

d. All of the above

e. None of the above

6.   When comparisons were made on ICU day 28, 
patients managed using propofol: 

a. did not differ from lorazepam-treated 
patients in regard to mortality. 

b. did not differ from midazolam-treated 
patients in regard to ICU length of stay. 

c. had a lower incidence of VAP compared to 
those treated with lorazepam.  

d. did not differ from midazolam-treated 
patients in regard to ventilator weaning. 

e. had similar outcomes to those managed 
with benzodiazepines.

Although speculative, due to the 
retrospective study design, these results 
likely relate to a higher incidence of 
delirium when benzodiazepines are used. 
Propofol has a shorter duration of action, 
a characteristic that may explain shorter 
time to awakening and earlier extubation.  
Earlier extubation, in turn, reduces the 
incidence of VAP. This study had many 

strengths, including a large population, 
accurately measured clinical variables, 
a large number of ICUs, and matching 
on a large set of baseline measures that 
included admission service, type of service 
(medical or surgical), and type of hospital. 
It provides additional evidence of the 
benefits of a strategy that avoids use of 
benzodiazepines.   n


