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[INSIDE]

A wide variety of resources have been 
developed over the last several years,  
 primarily Internet-based, to assist the 

critical care provider in managing patients in the 
ICU. These resources span a wide spectrum of 
topics and quality, but when used selectively can 
enhance both the quality and efficiency of care 
provided to critically ill patients.

ProfESSIonAl SoCIEty wEbSItES
All the major professional societies have websites, 
many of which offer resources for both provider 
education and specific disease management (see 
Table 1). In particular, the Society of Critical 
Care Medicine website has E-learning modules 
of pediatric and adult ICU topics which, while 
primarily developed for house staff, also provide 
an excellent overview for the critical care 

practitioner. The American Association of Critical 
Care Nurses (AACN) provides an E-learning 
program, practice resource links, collections 
of websites, and more than 300 continuing 
education offerings for their members.

ComPrEhEnSIVE rESoUrCES
There are several Internet sites that act as 
comprehensive medical resources, encompassing 
information on all fields of medicine. These are 
essentially continuously updated online textbooks 
(see Table 2). The MD Consult website not only 
encompasses disease-specific reviews but also 
provides direct access to online versions of many 
of the classic textbooks that, in the pre-Internet 
era, were the primary resource for clinicians.  
UpToDate has an excellent collection of patient 
information pamphlets that either can be directly 
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e-mailed or printed and handed to 
patients. ICUroom.net has daily pearls 
and video presentations of most of the 
major invasive procedures performed 
in critical care medicine. Continuing 
medical education (CME) credits 
can be earned directly through most 
of these websites, and some of that 
CME is free (e.g., Epocrates.com). A 
recent article identified more than 135 
web-based educational resources for 
critical care education.1

mEDICAl CAlCUlAtorS
Some of the Internet resources most 
frequently used by clinicians are 
various calculators for determining 
patient-specific information to guide 
disease management. Many of the 
general sites listed above (see Table 
2) have calculators built into them. In 
addition, simply typing the relevant 
calculation into a Google search 
(e.g., “A-a gradient,” “free water 
deficit”) will bring up the appropriate 
calculator at the top of the results 
page. Clinicians will need to confirm 
for themselves that the calculator is 
applying the appropriate formula and 
that the units of measure in the web-
based calculator are the same as in the 
data entered by the clinician.

PhArmACy DAtAbASE
Clinicians also frequently use Internet-
based resources to review pharmacy 
information. A number of excellent 

resources are available. The general 
sites listed above all include current 
drug information. Epocrates.com 
provides a free pharmacy app that 
is very popular. In addition, the 
Physician’s Desk Reference (PDR) can 
be accessed directly online (PDR.net).  
There also is a mobile version of the 
PDR available for smart phones.

PrACtICE GUIDElInES
We often have a need for specific 
practice guidelines. They are available 
in the general sites listed in Table 2.  
They also can be found at disease-
specific websites (see Table 3). In 
addition, practice guidelines can be 
specifically searched for using the 
PubMed website. For those unfamiliar 
with how to search specifically for 
guidelines, there is a YouTube video 
available describing how to perform 
such a search (http://www.youtube.
com/watch?v=O4z2RrobKLc). Many 
procedural videos also are available 
on YouTube.

DISCUSSIon GroUPS
A number of the medical society 
websites have links to discussion 
groups for their membership. For 
example, the Society of Critical 
Care Medicine (SCCM) website 
in particular has sites devoted 
to discussions of specific disease 
entities, ICU management issues, and 
integration of care. 

table 1. Professional Society websites 

Society of Critical Care medicine http://www.sccm.org

American Association of Critical Care nurses http://www.aacn.org/

American thoracic Society http://www.thoracic.org/

European Society of Intensive Care medicine http://www.esicm.org/

Intensive Care Society http://www.ics.ac.uk/

American Association for thoracic Surgery http://www.aats.org

table 2. Comprehensive resources

UptoDate ($495/yr) http://www.uptodate.com

mDconsult ($395/yr) http://www.mdconsult.com

medscape http://www.medscape.com/

SCCm elearning portal http://learnicu.org/Pages/default.aspx

Pubmed http://www.ncbi.nlm.nih.gov/pubmed/

Epocrates (free and paid) http://www.epocrates.com/products/
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PAtIEnt EDUCAtIon AnD InformAtIon
Many of the general sites mentioned above have 
information written at a level appropriate to 
distribute to patients and families. The disease-
specific websites also often have good patient 
information (see Table 3). In addition, the Mayo 
Clinic website has excellent materials on most 
major medical topics written for patients and 
families.

SmArt PhonES
Smart phone technology has evolved rapidly over 
the last few years and now provides access to 
point-of-care information on most major medical 
topics. In particular, there are many software 
packages available for the iPhone and Android 
operating systems (see Table 4). These include 
medical calculators; pharmacy databases; mobile 

access to the SCCM website; and applications to 
track and assist with billing using ICD-9, CPT 
codes, and tracking of RVUs.

There are a wide variety of online resources 
available to the critical care clinician. This 
article is only able to skim the surface of 
what is available. Relying on major society 
websites, general medical information sites, 
and increasingly the use of smart phones, 
the ICU clinician will be able to efficiently 
provide the most up-to-date care for his or her 
patients.   n

rEfErEnCE
1.  Kleinpell r, et al. web-based resources for critical care 
education. Crit Care med 2011;39:541-553.

table 3. Disease-Specific websites

Surviving Sepsis Campaign http://www.survivingsepsis.org

ArDS foundation http://www.ardsil.com/

American heart Association http://www.heart.org

American Stroke Association http://www.strokeassociation.org

mayo Clinic Patient Information Site http://www.mayoclinic.com/health-information/

table 4. Smart Phone Application websites 

iPhone Store      http://www.apple.com/iphone/apps-for-iphone/

Android Store      https://market.android.com/apps/mEDICAl

blackberry      http://appworld.blackberry.com

AbsTRACT & CoMMEnTARy

Supplemental oxygen Administration in the 
morbidly obese: when less is better
By Andrew M. Luks, MD
Pulmonary and Critical Care Medicine, University of Washington, Seattle

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

SynoPSIS: this single-center, double-blind, randomized, controlled crossover trial demonstrated that 
administration of 100% oxygen to stable patients with obesity hypoventilation syndrome leads to decreased 
minute ventilation, increasing dead-space to tidal volume ratio, and worsening hypercapnia.

SoUrCE: wijesinghe m, et al. the effect of supplemental oxygen on hypercapnia in subjects with obesity-associated hypoventilation:  A 
randomized, cross-over clinical study. Chest 2011;139:1018-1024.

C urrent guidelines for the use of emergency 
oxygen recommend its judicious use 
in patients with obesity-associated 

hypoventilation (OAH) in order to avoid 
worsening hypercarbia,1 but these guidelines 
have largely been based on anecdotal clinical 

experience rather than systematically collected 
evidence. Wijesinghe and colleagues sought 
to fill this gap in the literature by conducting 
a randomized, placebo-controlled trial of 
supplemental oxygen administration in this 
patient population to determine whether 
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administration of 100% oxygen leads to 
worsening hypercarbia.  

They included stable obese patients (BMI > 30 
kg/m2) with evidence of daytime hypercarbia, 
defined as the presence of transcutaneous 
partial pressure of carbon dioxide (PtCO2) ≥ 
45 mmHg, and excluded those patients who 
also had chronic obstructive pulmonary disease 
(COPD) based on pulmonary function testing 
results, another disorder associated with chronic 
hypercarbia, or who were already being treated 
with bilevel positive airway pressure ventilation. 
Each subject was studied on two occasions 
over a 7-day period. On one occasion, they 
were administered supplemental oxygen with 
an FIO2 of 1.0 for 20 minutes while on the 
other occasion they were breathing air for the 
same duration. The order of the treatments was 
determined randomly and subjects breathed 
each gas mixture through a full-face continuous 
positive airway pressure (CPAP) mask without 
positive airway pressure held in place with 
elastic straps around the head. The authors 
used a surrogate measure for arterial PCO2, 
PtCO2, which was measured using a combined 
SpO2/PtCO2 monitor. Minute ventilation 
was measured using a flow sensor attached 
to the CPAP mask’s expiratory port. Mixed 
expired CO2 was measured using volumetric 
capnography and, along with the PtCO2, was 
used to calculate the dead-space to tidal volume 
ratio (Vd/Vt) using the Bohr-Enghoff equation.

A total of 23 patients with BMI ranging from 
37.4 to 83.6 kg/m2 (median 50.7 kg/m2) were 
included in the study analysis. The median 
PtCO2 in this patient population was 47 mmHg 
(range, 45-67 mmHg) while the median SpO2 was 
97% (range, 80-99%). Testing was terminated 
in three subjects while breathing an FIO2 of 
1.0 because the PtCO2 rose ≥ 10 mmHg. Mean 
PtCO2 increased from 48.7 to 52.7 mmHg while 
breathing oxygen compared to a decrease from 
48.6 to 47.7 while breathing air. PtCO2 increased 
by > 4 mmHg in 10 of 23 patients (44%) while 
breathing an FIO2 of 1.0 and none of the patients 
while breathing air. The rise in PtCO2 weakly 
correlated with the decrease in baseline saturation 
below normal. Minute ventilation fell from 
10.1 to 8.0 L/min while breathing an FIO2 of 
1.0 compared to a decrease from 9.6 to 9.0 L/
min while breathing air. Mean Vd/Vt increased 
from 0.57 to 0.65 while breathing supplemental 
oxygen and was unchanged while breathing air. 
The increase in Vd/Vt while breathing oxygen 
was associated with a significant mean reduction 
in alveolar volume but no change in dead space 

volume. Each study was stopped after 20 minutes 
and the investigators did not determine whether 
PtCO2 would continue to rise or plateau over a 
longer time period of oxygen administration.

n CommEntAry
It is a virtual certainty that if patients come into 
the emergency room with hypoxemia, they will be 
placed on supplemental oxygen regardless of their 
clinical stability and, more often than not, the goal 
will be to raise their oxygen saturation percentage 
to the upper-90s range. For many patients this is a 
safe intervention but in the population of patients 
with baseline hypercarbia, concern has persisted 
for a long time based on clinical experience that 
doing so can worsen hypercarbia and, as a result, 
mental status. The study by Wijesinghe and 
colleagues provides nice evidence to support this 
long-standing suspicion in patients with obesity-
associated hypoventilation and provides solid 
support for claims made in recently published 
guidelines on this subject.1 

The study may be limited to some extent by the 
fact that they used transcutaneous assessments 
of the PCO2 rather than arterial blood gases, 
but the available data suggest that this method 
has reasonable agreement with arterial values 
in patients with COPD2 and obesity,3 and there 
is no strong reason to question the validity of 
their results as it pertains to the question being 
addressed in this study. The study should not, 
however, be viewed as justification for using PtCO2 
to monitor unstable inpatients or emergency room 
patients. It was conducted in stable outpatients 
and, as with many of the new less-invasive 
hemodynamic monitors available these days, the 
accuracy and precision of this monitoring system 
may fall off considerably in less stable patients, 
particularly those with hemodynamic instability.

The phenomenon observed in this study has long 
been attributed to the fact that supplemental 
oxygen administration decreases the hypoxic 
drive to breathe these patients depend on in the 
face of baseline hypercarbia but, as the authors 
demonstrate, other factors likely play an important 
role. Supplemental oxygen raises the alveolar 
PO2 throughout the lungs, including those areas 
receiving poor ventilation, and, as a result, leads 
to release of hypoxic pulmonary vasoconstriction 
necessary to maintain adequate ventilation-
perfusion ratios. Increased blood flow to poorly 
ventilated areas will impair CO2 elimination and 
worsen hypercarbia. This will decrease the mixed 
expired CO2 and, as a result, account for the 
observed change in Vd/Vt and alveolar volume 
seen in this study. The increasing hypercarbia is 
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also due in part to the Haldane effect, whereby 
the higher PaO2 and subsequent increase in oxygen 
binding to hemoglobin leads to decreased carbon 
dioxide transport in the form of carbamino groups 
bound to the ends of the hemoglobin chains. 

What is particularly interesting about the results 
of the study above is that this physiology and 
the resultant changes in CO2 occur very quickly 
following supplemental oxygen administration. 
Unfortunately, the authors did not continue 
oxygen administration beyond 20 minutes. It 
would have been useful to see the trend over a 
longer time, particularly given that many patients 
are left on supplemental oxygen in the emergency 
room while unobserved for longer than 20 
minutes in busy, understaffed emergency rooms.

While the patients included in the study were 
known to be hypercarbic at baseline, it is important 
to note that for many morbidly obese patients who 
arrive in the emergency room or an outpatient 
clinic with hypoxemia, baseline ventilatory status 

may not be known at that time. This study tells 
us that the response in such cases should not be 
to err on the side of raising their saturations to 
nearly 98% but rather should focus on getting them 
up to values between only 88% and 94%. The 
overall difference in oxygen delivery to the tissues 
when oxygen saturation approaches 98% is only 
marginally better than it is with saturations in the 
88%-94% range. More importantly, the benefits 
of such a marginal rise in oxygen delivery are 
more than offset by the rise in CO2 and potential 
alterations in the patient’s mental status and the 
associated interventions, such as intubation for 
airway protection, that may follow.   n

rEfErEnCES
1.  o’Driscoll br, et al. btS guidelines for emergency oxygen use in 
adult patients. thorax 2008;63(suppl 6):vi1-vi68.

2.  Cox m, et al. non-invasive monitoring of Co2 levels in patients 
using nIV for AECoPD. thorax 2006;61:363-364.

3.  maniscalco m, et al. Evaluation of a transcutaneous carbon 
dioxide monitor in severe obesity. Intensive Care med 2008; 
34:1340-1344.

AbsTRACT & CoMMEnTARy

Is It Safe and feasible to limit Sedative  
Administration During the ICU Stay? 
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: In an ICU where the routine practice consists of twice daily bedside discussions to evaluate sedative 
needs, patients can be safely managed with less continuous infusions of sedative agents, including those patients 
receiving mechanical ventilatory support. 

SoUrCE: Salgado Dr, et al. toward less sedation in the intensive care unit: A prospective observational study. J Crit Care 2011;26:113-121.

t he purpose of this prospective, 
observational study was to report on the 
feasibility and safety of limiting sedation 

throughout a patient’s ICU stay. This single-
center study was conducted in the 34-bed mixed 
ICU in Brussels, Belgium; 335 patients were 
observed over a 2-month period, and 46% were 
mechanically ventilated for a median time of 
2 days. The practice on the ICU is to critically 
discuss during twice daily rounds the sedative 
needs for each individual patient. Sedation scales 
are not used in this ICU. Rather, sedation practice 
consists of titration of medication(s) to individual 
patient needs to achieve a calm, collaborative, 
and comfortable patient guided by the principles 
of Feeding, Analgesia, Sedation, Thromboembolic 
prophylaxis, Head of bed elevation, stress Ulcer 

prevention, and Glucose control (FASTHUG).1 
Patients receive first a trial of acetaminophen or 
non-steroidal agent for pain management prior to 
the administration of opiates, usually morphine. 
Sedatives consist mainly of midazolam or 
propofol infusions; discontinuation of sedatives 
is encouraged whenever medically possible 
(for example, no seizure activity present or no 
scheduled invasive or surgical procedures), and 
is the focus of discussion during the twice daily 
patient rounds. 

All sedatives and opiates were recorded daily for 
each patient along with numerous clinical data 
(illness severity, vasopressors, gender, age, etc.). 
Overall, 42% of patients received some sedation 
during their ICU stay, including 85% of those 
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patients who received mechanical ventilation. 
Not surprisingly, patients with severe respiratory 
failure (20% of the sample) received sedatives 
for the longest period of time. Perhaps the most 
striking finding was that, overall, approximately 
80% of the time period on mechanical ventilation 
was spent without receiving a continuous sedative 
infusion, regardless of illness severity. In total, 
there were six self-extubations, with only one 
requiring reintubation, demonstrating that the 
minimal-sedative approach to patient care was 
indeed safe. The authors concluded that minimal 
administration of sedative agents can be achieved 
to effectively manage critically ill patients, 
even those receiving mechanical ventilation, as 
long as there are scheduled, critical discussions 
with the entire multidisciplinary care team on 
strategies to meet each patient’s individual care 
needs. The authors emphasize the importance of 
pain management and a personalized, patient-
focused approach to care, including the use of 
non-pharmacologic interventions such as noise 
reduction and music. 

n CommEntAry
This provocative article provides a viable 
alternative to sedation scales or sedation 
administration protocols to achieve the desired 
and sometimes elusive goal of minimizing 
sedative exposure while promoting patient 
comfort and meeting individual patient needs. 
Given the significant, frequently documented 
adverse side effects of oversedation, including 
prolonged immobility and prolonged ventilatory 
support, this study demonstrates that patients 

can be comfortable and safely managed in 
the ICU with little use of continuous sedative 
infusions, including those patients most critically 
ill and receiving mechanical ventilatory support. 
This article highlights the crucial aspects of 
tailored, personalized care guided by common 
sense care principles to achieve effective 
symptom management in critically ill patients. 
The authors point out that they deliberately 
chose not to adopt the use of a specific sedation 
scale or sedation protocol in their ICU, 
preferring instead to hold critical conversations 
twice daily to address each patient’s individual 
needs guided by FASTHUG principles.1 

The institution of a similar patient-care 
management approach focused on sedation 
administration in an ICU where the practice does 
not involve twice daily “patient/sedative needs 
rounds” would require a significant culture 
change. “Buy-in” from all critical care clinicians 
associated with the direct care of ICU patients 
would be essential for implementation of care 
based on FASTHUG principles.1 The authors 
stress that a highly dedicated multidisciplinary 
team is necessary to foster a minimal-sedation 
strategy in the care of ICU patients. Adequate 
staffing is paramount with concerted efforts to 
foster effective communication with patients 
to achieve the goal of a personalized, patient-
focused approach to ICU care.   n

rEfErEnCE
1.  Vincent Jl. Give your patient a fast hug (at least) once a day. Crit 
Care med 2005;33:1225-1229.

AbsTRACT & CoMMEnTARy

Sleep Apnea and Perioperative 
Complications After noncardiac Surgery 
By David J. Pierson, MD, Editor

SynoPSIS: In a population-based study using hospital discharge diagnosis codes, patients with sleep apnea who 
underwent knee arthroplasty or open abdominal procedures were more likely to require invasive mechanical 
ventilation and to be diagnosed with aspiration pneumonia or ArDS than were matched patients without sleep 
apnea. Knee-replacement patients, but not those undergoing laparotomy, also were more likely to be diagnosed 
with pulmonary embolism.

SoUrCE: memtsoudis S, et al. Perioperative pulmonary outcomes in patients with sleep apnea after noncardiac surgery. Anesth Analg 2011; 
112:113-121.

In this study of a large administrative database, 
the incidence of selected complications in 
patients diagnosed with sleep apnea (SA) was 

compared to that in patients undergoing similar 

surgical procedures who were not diagnosed with 
SA. The authors examined data from the National 
Inpatient Sample, a database sponsored by the 
Agency for Healthcare Research and Quality, 
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for each year from 1998 through 2007, for 
patients who underwent total knee arthroplasty 
or an open abdominal surgical procedure. This 
yielded 117,283 patients coded as having SA 
and 5,934,420 patients without this diagnosis. 
A subset of the latter population was matched to 
those with SA using demographic variables via 
the propensity scoring method. The perioperative 
complications examined in these two groups were 
aspiration pneumonia, pulmonary embolism, 
the adult respiratory distress syndrome (ARDS), 
and the need for perioperative intubation and 
mechanical ventilation.

Of the 2,610,441 knee arthroplasties, 65,774 
patients (2.52%) were coded for SA; the 
corresponding numbers for abdominal surgical 
procedures were 51,509 of 3,389,753 (1.40%).  
Patients with SA were more likely to be male 
and were five times more likely to be obese than 
patients without SA; additionally, their average 
comorbidity indices were higher, and they were 
more likely to be admitted on an emergent rather 
than an elective basis.  

Aspiration pneumonia occurred more frequently in 
SA patients after both knee arthroplasty (1.18% vs 
0.84%) and laparotomy (2.79% vs 2.05%). The 
same was found for ARDS (1.06% vs 0.45% for 
knee procedures; 3.79% vs 2.44% for abdominal 
procedures) and also for perioperative invasive 
mechanical ventilation (3.99% vs 0.79%; 10.8% 
vs 5.94%, respectively), with all these differences 
being statistically significant. Pulmonary embolism 
occurred more often after knee arthroplasty in 
patients with SA (0.51% vs 0.42%, P = 0.0038), 
but its incidence was not increased with SA 
following abdominal surgery. From these findings, 
the authors conclude that SA is an independent risk 
factor for perioperative pulmonary complications 
in noncardiac surgery.

n CommEntAry
This study adds incrementally to our appreciation 
of the importance of SA as a comorbidity in 
hospitalized patients and as a risk factor for 
perioperative complications. However, the study 
has some major limitations, the most important 
of which for the purposes of this newsletter are 
shortcomings of the administrative-database 
approach to studies of disease prevalence and 
complication incidence, and the article’s broad 
generalizations about both the study population 
and the implications of the results. 

Because of its design, this study grossly 
underestimates the prevalence of SA among 
the patients in the database. Only patients 

assigned one of two SA diagnosis codes were 
included, and the SA prevalence found (2.51% 
for patients undergoing knee arthroplasty and 
1.49% for those who had laparotomies) is 
probably a 10-fold underestimation of the true 
prevalence. A recent review of the management 
of SA in surgical patients1 cites several 
epidemiologic studies indicating that sleep-
disordered breathing occurs in approximately 
20% of adults in this population, with nearly 
7% exhibiting moderate-to-severe obstructive 
SA. For example, one recent study found that 
22% of the adult general surgical population 
had obstructive SA.2 In that study, 70% of 
the SA patients were undiagnosed before 
presentation for perioperative evaluation; other 
sources estimate that as many as 80%-90% of 
surgical patients with SA are undiagnosed.1,2 

The present study examined SA prevalence 
and associated complications in two specific 
populations of surgical patients: those undergoing 
total knee arthroplasty and those having an 
open abdominal procedure. The fact that the 
study included only these specific procedures is 
mentioned only once, in the methods section. 
However, throughout the paper the authors 
refer not to these operations but to “orthopedic 
procedures” and “general surgical procedures,” 
and the title further broadens the population to 
“noncardiac surgery.” The potential implications 
of the study’s results as summarized in the 
abstract and elaborated in the discussion section 
of the paper should thus be interpreted cautiously 
to avoid unwarranted over-generalization. 
 
These problems with the design of the study and 
the interpretation of its findings notwithstanding, 
the article emphasizes the fact that patients with 
SA are particularly predisposed to perioperative 
pulmonary problems. Most such patients have 
not been diagnosed, and they are increasingly 
encountered by intensivists following elective 
surgery or when admitted for other reasons. 
Complete evaluation for suspected SA is not 
feasible during acute hospitalization, but 
heightened awareness of this condition and its 
associated risks for a variety of complications 
during the perioperative period should aid in 
prevention, early diagnosis, and appropriate 
management.   n

rEfErEnCES
1.  Adesanya Ao, et al. Perioperative management of obstructive 
sleep apnea. Chest 2010;138:1489-1498.

2. finkel KJ, et al. Prevalence of undiagnosed obstructive sleep apnea 
among adult surgical patients in an academic medical center. Sleep 
med 2009;10:753-758.
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•  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.

CmE/CnE Questions

10. of the following, the most important thing to 
confirm when using an online calculator is:

a. the website is run by a major university.

b. the author is a full professor.

c. the units of measure in the calculator are the 
same as the patient’s.
d. there is no commercial bias in the calculation.

e. the calculators are HIPPA compliant.

11. To quickly access formulas and calculations 
important in critical care practice, which of the 
following can be used?

a. UpToDate

b. MDconsult

c. Google

d. All of the above

12. supplemental oxygen administration sufficient 
to raise the spo2 to 98% will have which of the 
following physiologic effects?

a. Increase in minute ventilation

b. Increase in carbon dioxide transport in the form 
of carbamino groups bound to hemoglobin
c. Increase in alveolar volume

d. Decrease in hypoxic pulmonary vasoconstriction 
in poorly ventilated areas
e. Decrease in the arterial partial pressure of 
carbon dioxide 

13. When morbidly obese patients present to 
the emergency department with hypoxemia, the 
target oxygen saturation for supplemental oxygen 
saturation should be:

a. 80-84%.

b. 84-88%.

c. 88-94%.

d. 94-98%.

e. > 96%.

14. Which of the following is necessary to 
institute a patient-focused approach to sedative 
management in the ICU?
a. Physicians need to write clear orders for a bolus-
only approach to sedative administration.
b. Nurses and pharmacists take the lead for 
managing patient medications.
c. The entire multidisciplinary care team must 
engage in patient rounds.
d. Physicians need to be solely responsible for 
sedative management.

15. A personalized, patient-focused approach to 
care of ICU patients recommended by the authors 
includes:
a. use of protocols to administer sedative agents.

b. administration of continuous opioid infusions as 
the first-line choice for pain management. 
c. titrating sedative and opioid infusions to a 
targeted sedation and comfort level.
d. implementation of non-pharmacologic 
interventions such as music listening.

16. The findings of increased perioperative 
complications in patients with sleep apnea came 
from examination of data from which of the 
following?

a. All surgery cases, including cardiac procedures

b. All non-cardiac surgical procedures

c. All orthopedics and general surgical procedures

d. Only total knee arthroplasties and open 
abdominal procedures

17. The proportion of surgical patients with sleep 
apnea that has not been diagnosed is closest to 
which of the following?
a. 5%

b. 10%

c. 25%

d. 50%

e. 75% 

CmE/CnE Instructions
To earn credit for this activity, please follow these instructions:
1. Read and study the activity, using the provided references for further research.
2. Log on to www.cmecity.com to take a post-test; tests can be taken after each issue or collectively 
at the end of the semester. First-time users will have to register on the site using the 8-digit subscriber 
number printed on their mailing label, invoice, or renewal notice. 
3. Pass the online tests with a score of 100%; you will be allowed to answer the questions as many 
times as needed to achieve a score of 100%. 
4. After successfully completing the last test of the semester, your browser will be automatically directed 
to the activity evaluation form, which you will submit online. 
5. Once the evaluation is received, a credit letter will be sent to you.   n
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In this issue: Two new drugs for treatment of 
hepatitis C; NSAIDs and myocardial infarction risk; 
AIM-HIGH clinical trial stopped; and FDA actions.

Two new drugs for hepatitis C
The FDA has approved two new drugs for the 

treatment of hepatitis C — the first new drugs to 
be approved in years. The approvals came within 
days of each other, pitting the two drugs (and their 
companies’ marketing departments) against each 
other in this multibillion dollar market. Both drugs 
are protease inhibitors and both have similar indica-
tions. First to be approved was Merck’s boceprevir 
(Victrelis), which is indicated for adults with hepatitis 
C who still have some liver function and who either 
have not been treated previously with drug therapy 
or who have failed drug therapy. Boceprevir is 
approved for use in combination with peginterferon 
alpha and ribavirin. The approval was based on two 
phase 3 clinical trials of 1500 adults in which two-
thirds of patients in the boceprevir, interferon, and 
ribavirin treatment group experienced a significantly 
increased sustained virologic response at 24 weeks 
compared to 38% with interferon and ribavirin 
alone. Boceprevir is taken orally three times a day 
with food. The second drug approved was Vertex 
Pharmaceutical’s telaprevir (Incivek), which also was 
approved for patients with hepatitis C who either 
have not received interferon-based drug therapy or 
who have not responded adequately to prior thera-
pies. Telaprevir is also approved for use with pegin-
terferon alpha and ribavirin. Approval was based 
on three phase 3 clinical trials of over 2000 adults. 
In previously untreated patients, 79% of patients in 
the telaprevir group experienced a sustained viral 
response compared to 46% for standard treatment. 
Most patients experienced virologic response at 

24 weeks suggesting that treatment times may be 
reduced from 48 weeks to 24 weeks. Telaprevir is 
also taken orally three times a day with food. Both 
drugs are approved to treat genotype-1, the most 
common form of hepatitis C and the most difficult 
to treat. The drugs have similar side effects, which 
include anemia and serious rashes. Several other drug 
manufacturers have similar drugs in the pipeline with 
approval expected within the next year or two. It is 
estimated that about 170 million people worldwide 
and 3.2 million Americans are infected with chronic 
hepatitis C, which is the most common cause of 
progressive liver disease leading to liver transplant. 
Telaprevir is expected to cost nearly $50,000 per 
treatment course, while bocepavir is expected to cost 
between $26,000 to $48,000 per treatment course 
depending on the duration.  n

NSAID use in patients with prior MI 
A new study points out the risk of nonsteroidal 

anti-inflammatory drug (NSAID) use in patients who 
have had a myocardial infarction (MI) — suggesting 
that even brief use increases the risk for death and 
recurrent MI. Researchers from Denmark reviewed 
the records of nearly 84,000 patients who were admit-
ted with first time MI and their subsequent NSAID 
use. The risk of death and recurrent MI was correlated 
to the duration of NSAID treatment. From 1997-
2006, 42.3% of patients received NSAIDs. There 
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were more than 35,000 deaths or recurrent MIs in the 
cohort of whom 43% had filled a prescription for an 
NSAID. Use of an NSAID was significantly associ-
ated with an increased risk of death or recurrent MI 
at the beginning of treatment (hazard ratio [HR] 1.45; 
95% confidence interval [CI], 1.29 to 1.62) and per-
sisted throughout the NSAID treatment course (HR 
1.55; 95% CI, 1.46 to 1.64 after 90 days), returning 
to baseline soon after stopping the drug. The risk of 
death or recurrent MI varied with different drugs 
and was somewhat higher with increased COX-2 
selectivity. Diclofenac was associated with the high-
est risk (HR 3.26; 95% CI, 2.57 to 3.86). Duration 
of therapy was also reviewed with diclofenac causing 
an increased risk from the beginning of treatment and 
persisting throughout the treatment course. Ibuprofen 
showed an increased risk when used for more than 
one week, whereas celecoxib showed an increased 
risk after 14-30 days of treatment. Naproxen was not 
associated with a statistically significant increased risk 
of death or MI for the entire treatment duration. The 
authors conclude that short-term treatment with most 
NSAIDs is associated with increased cardiovascular 
risk. This suggests that there is no apparent safe thera-
peutic window for NSAIDs in patients with prior MI 
and “challenge the current recommendations of low-
dose and short-term use of NSAIDs as being safe” 
(Circulation 2011;123:2226-2235). One interesting 
aspect of this study was the use of rofecoxib (Vioxx) 
prior to its withdrawal in 2004. While rofecoxib was 
found to increase cardiovascular risk (the reason for 
its withdrawal from the market), it appeared to be no 
more dangerous than other commonly used NSAIDs 
and was apparently safer than diclofenac.  n

NHLBI stops AIM-HIGH trial
Niacin may not be effective in preventing car-

diovascular disease. The National Heart Lung and 
Blood Institute (NHLBI) has prematurely stopped 
the Atherothrombosis Intervention in Metabolic 
Syndrome with Low HDL/High Triglycerides: Impact 
on Global Health (AIM-HIGH) clinical trial 18 
months earlier than planned. Analysis of the data 
found that adding high-dose, extended-release niacin 
to statin treatment in people with heart and vascu-
lar disease did not reduce the risk of cardiovascular 
events. AIM-HIGH participants had well-controlled 
low-density lipoprotein levels on a statin, however 
they were at risk of cardiovascular disease due to pre-
vious history of cardiovascular disease and a combina-
tion of low high-density lipoprotein (HDL) cholesterol 
and high triglycerides. During the nearly 3 years of the 
study, patients who took high-dose, extended-release 

niacin with a statin had increased HDL cholesterol 
and lower triglyceride levels compared to those who 
took a statin alone; however, the combination was not 
effective at reducing fatal or nonfatal heart attacks, 
strokes, hospitalizations for acute coronary syndrome, 
or revascularization procedures. There also was a 
“small and unexplained increase in ischemic stroke 
rates in the high-dose, extended-release niacin group” 
that contributed to the decision to halt the trial. 
Termination of the AIM-HIGH trial was announced 
by press release from the NHLBI on May 26.  n

FDA actions
The FDA has approved linagliptin for the treat-

ment of type 2 diabetes in adults. The drug is an 
inhibitor of DPP-4, an enzyme that degrades incre-
tin hormones (GLP-1 and GIP). It is approved for 
use as a stand-alone therapy or in combination with 
other drugs for type 2 diabetes including metformin. 
The approval was based on eight double-blind, pla-
cebo-controlled trials of nearly 4000 patients that 
showed improved blood glucose control compared 
to placebo. Linagliptin is marketed by Boehringer 
Ingelheim Pharmaceuticals as Tradjenta.

The FDA has approved rilpivirine, a new non-
nucleoside reverse transcriptase inhibitor (NNRTI) 
for the treatment of adults with HIV-1 infections who 
are treatment naïve. Rilpivirine is to be used as part of 
a highly active antiretroviral therapy (HAART). The 
approval was based on two phase 3 trials of nearly 
1400 adults with HIV who were observed for 48 
weeks, and an additional 96-week trial in which the 
drug was compared to efavirenz as part of multidrug 
combinations. Rilpivirine was found to be comparable 
to efavirenz with regard to percentage of patients with 
undetectable HIV viral load. Patients who failed rilpi-
virine are more likely to develop drug resistance than 
patients who failed efavirenz. Rilpivirine is marketed 
by Tibotec Therapeutics as Edurant.

Rosiglitazone (Avandia) remains on the U.S. mar-
ket, but its days may be numbered. In a new step 
to restrict use of the drug, the FDA has updated the 
Risk Evaluation and Mitigation Strategy to include 
a restricted access in distribution plan. Physicians 
and patients must enroll in the distribution program 
in order to receive the drug. Rosiglitazone will no 
longer be available in commercial pharmacies after 
mid-November and will only be available by mail 
order through certified pharmacies. Use of the drug 
is limited to patients who are currently on rosi-
glitazone and whose diabetes is not controlled by 
other treatments and who are unwilling to change 
to pioglitazone (Actos).  n


