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The modern-day intensive care unit (ICU) 
is a cacophony of noise from beeps, 
buzzers, loud conversations, and harsh 

lighting. Stimuli overload has been documented 
to be detrimental to critically ill patients.1 It is a 
wonder that patients actually recover from their 
critical illness in this type of environment that is 
extremely harsh! While high-tech interventions 
and care need to be available 24/7, the clinician 
is reminded to consider the impact of the physical 
environment when providing care to these 
complex patients. This special feature will focus 
broadly on the milieu of the ICU and suggest 
strategies and interventions to promote a more 
therapeutic, healing environment for patients and 
their family members. 

DEFINITION OF MILIEU
Milieu is defined by the Merriam-Webster 
dictionary2 as the physical or social setting in which 
something occurs or develops; its environment. The 

word milieu is of French origin with the first known 
use in 1854. Words related to milieu include: 
ambient, atmosphere, climate, clime, context, 
contexture, environs, medium, environment, 
mise-en-scène, setting, surround, surroundings, 
and terrain.2 From a medical perspective, milieu is 
simply defined as environment.

Florence Nightingale, nursing’s pioneering founder, 
described the importance of placing the patient 
in the best environment for healing.3 Nightingale 
believed that the first goal of a hospital was to 
do the sick no harm. In her era, there was no 
ICU with mechanical ventilation, antibiotics, or 
other technological treatment modalities. Her 
care interventions consisted of reducing noise and 
harsh lights, with a focus on fresh air and room 
cleanliness, all to promote a healing environment.  
It is time to revisit some of Nightingale’s principles 
of care to meet the goal of doing no harm to 
patients by promoting a healing environment 
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in the ICU. One area to consider in 
meeting this goal of doing no harm 
to ICU patients is the topic of milieu 
enhancement. 

IMPORTANCE OF MILIEU 
ENHANCEMENT IN THE ICU
In the critical care unit, why are milieu 
consideration and the implementation 
of environmental enhancement 
strategies important? Noise alone is 
a major issue and source of stress for 
patients. In fact, the ICU has been 
documented as one of the noisiest 
health care environments.4 Elevated 
noise levels increase stress, which 
can affect the body’s ability to heal.4 
An environment of constant noise 
and light stimulates the sympathetic 
nervous system with increased levels of 
catecholamines and leads to increased 
heart rate and vasoconstriction.5 
While the World Health Organization 
recommends that noise levels not 
exceed 35 dB(A) during the day and 
30dB (A) at night, ICUs noise levels 
typically are around 55-65 dB(A).6 
Noise also interrupts the sleep-wake 
cycle of critically ill patients. In 
addition, harsh overhead fluorescent 
lighting can contribute to sleep 
disruptions.4 Further, reports from 
as early as 1993 have documented 
increased agitation in patients exposed 
to increased stimuli and noise.7

One study reported that the greatest 
amount of light exposure during the 
nighttime was for obtaining laboratory 
blood samples.8 The second most 
recorded activity with lights on in 
a patient room was noted to be 
“none,” suggesting that the room 
lights were left on during the night 
for no apparent specific reason.8 In 
addition to overhead lights being left 
on, another study documented on 
average 42.6 patient care interactions 
that occurred during the night, with 
bathing occurring for a majority of 
patients between 9 p.m. and 6 a.m.1

STRATEGIES AND INTERVENTIONS 
TO ENHANCE THE ICU MILIEU
There are a number of both common-
sense strategies and evidence-
based interventions that can be 
implemented to enhance the ICU 

milieu environment for patients. 
Some of these interventions are more 
appropriate for daytime hours while 
others are more suited for the night-
time. 

COMMON-SENSE STRATEGIES
The first step to enhance the ICU 
milieu is to perform an environmental 
scan to determine existing sources of 
noise and nuisance lighting evident 
in the ICU that might be amenable to 
intervention. The direct measurement 
of sound/noise levels can be 
accomplished with a decibel meter 
while light levels can be obtained 
with a lux meter. Further, staff can 
query patients and family members 
about bothersome sources of noise 
or light. If noisy door closures are 
verbalized as a source of irritation, 
contact hospital maintenance to 
determine if a buffering device can 
be added to muffle the door closure. 
Special compact disks, sources for 
“white noise,” or other noise-masking 
devices can be effective strategies to 
reduce some level of noxious noise in 
the ICU. 

For patients with lengthy ICU stays, 
family members can be asked to bring 
in comforting items from home to 
personalize the environment. These 
items may include some favorite 
music, a favorite pillow or blanket, or 
a sleep mask if a patient uses one at 
home to facilitate rest and relaxation. 

While newer ICUs require that 
patients have access to windows and 
natural light, older ICUs may not 
meet these requirements. One strategy 
would be to ensure that patients who 
are alert and awake have a room that 
contains a window. Open the blinds 
during the day and close them at 
night to mimic as closely as possible a 
normal day-night cycle.

Alarms from ICU equipment and 
monitors are significant sources of 
noise. False alarms and irrelevant 
alarms most frequently occur during 
routine nursing care, with up to 
70% of these alarms identified as 
unnecessary.9 ICU staff are reminded 
to temporarily disable or minimize 
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alarms while turning or suctioning a patient 
to prevent any unnecessary audible tone from 
sounding. Staff are reminded to carefully assess 
the need for monitoring equipment at least once 
per shift and and reset the ranges for alarms 
to ensure they are set to appropriately match 
the patient’s status. Monitoring equipment that 
sounds an audible alarm can be discontinued as 
soon as it is no longer needed. 

Other common-sense strategies for enhancing 
the ICU milieu include a number of 
interventions that are specifically warranted for 
reducing noise during the nighttime. One of the 
first common-sense strategies is simply to turn 
down harsh overhead lights and turn down the 
telephones. Similarly, limit patients’ exposure 
to nighttime light and interruptions to promote 
rest and sleep. Exposure to bright, harsh light 
can alert the body to “wake up” when in fact 
it is the middle of the night. To safely carry out 
any necessary nighttime care interventions, the 
use of nighttime lighting and flashlights should 
be a priority for ICU staff. Whenever possible, 
any lighting directly above a patient’s bed 
should be dimmed to avoid bright light in the 
patient’s eyes. In addition, eye masks or sleep 
masks may be used to reduce light exposure 
in those patients who are more sensitive to 
or bothered by light. Further, any direct care 
interventions should be avoided if a patient 
is stable and does not need to physically be 
disturbed. Since ICU patients are continuously 
monitored, direct care interventions for stable 
patients should be clustered together so patients 
are not disturbed frequently and unnecessarily 
during the night. 

Administrative support may be needed to 
reschedule routine nursing care activities that 
may be delegated to the night shift, such as 
bathing, routine radiology and laboratory blood 
draws, and linen changes at 3:00 a.m. These care 
activities should be rescheduled to daylight hours 
to foster uninterrupted nighttime periods of rest 
and sleep for ICU patients. 

EVIDENCE-BASED INTERVENTIONS
There have been a few studies testing 
interventions to reduce noise and enhance 
the ICU environment. One of these simple 
interventions is the use of ear plugs during 
the night. In a study by Van Rompaey and 
colleagues,10 earplugs used early in the ICU stay 
were found to significantly improve perceived 
nighttime sleep quality and reduce the risk for 
confusion in patients. Providing patients with 
preferred, relaxing music through headphones is 

one evidence-based intervention that can reduce 
anxiety and promote rest in the ICU.11 

The implementation of quiet-time protocols 
is another strategy to enhance the ICU milieu, 
based on research evidence.5 The purpose of 
quiet-time protocols is to reduce noise and light 
levels as well as other environmental stimuli 
to promote rest and sleep. These protocols 
are implemented during both the day and 
night shifts. Quiet time can consist of turning 
down the lights, turning down the phones and 
alarm levels, and restricting interactions in 
the patient rooms, including unnecessary staff 
care interventions and visitation. Typically, 
quiet time is designated twice daily: during the 
mid-afternoon (2-4 p.m.) and during the night 
(1-3 a.m.). These times are specifically selected 
to mirror the natural circadian body rhythms 
to promote rest and sleep. ICU staff can utilize 
this evidence to design a quiet-time protocol 
that meets the needs of the patients on their 
respective ICUs. 
 
Concerted efforts to minimize nocturnal nursing 
interventions are needed.12 All members of the 
health care team need to decide which care 
interactions can be safely omitted during the 
night or during designated quiet times to provide 
patients with uninterrupted rest periods. 

A major source of noise irritation for patients 
is sounds from the many alarms on equipment 
and monitors found in the ICU. Gorges and 
colleagues9 suggested a number of strategies 
for safely minimizing false alarms associated 
with nursing care interventions. These include 
the design of smarter alarm systems that 
detect patient care information like suctioning, 
positioning, oral care, etc. that could validate a 
device alarm before it is sounded.9 

DESIRED OUTCOMES OF MILIEU 
ENHANCEMENT IN THE ICU
Once goals and protocols for specific milieu 
enhancement strategies are designed, outcomes 
should be measured to determine whether the 
goals are being met. One basic goal could be 
assessing once per shift each patient’s perceptions 
of noise, rest, and relaxation. Any number of 
the suggested milieu enhancement strategies can 
be implemented to promote patient rest and 
relaxation. This in turn may improve patient 
and family satisfaction ratings, which are 
very important metrics in today’s health care 
environment. Milieu enhancement protocols can 
be used for quality improvement projects on 
individual ICUs. 
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A multidisciplinary approach is needed to 
implement the suggested common-sense and 
evidence-based milieu enhancement strategies. 
Staff champions are needed to design and 
implement protocols tailored for individual units; 
efforts are needed to sustain these efforts. The 
interventions to improve the ICU milieu will 
enhance the patient experience and promote a 
healing environment, leading to the achievement 
of the goal to do patients no harm.   n
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Problems with Pulse Oximetry in Screening 
for Carbon Monoxide Poisoning 
By David J. Pierson, MD, Editor

SYNOPSIS: In this real-world study comparing carboxyhemoglobin saturation as indicated by a commercial pulse 
oximeter to gold-standard co-oximetry measurements in blood samples, the oximeter gave false-positive and 
false-negative readings in 9% and 18%, respectively, of patients in an emergency department.

SOURCE: Weaver LK, et al. False positive rate of carbon monoxide saturation by pulse oximetry of emergency department patients. Respir Care 
2013;58:232-240. 

Weaver and colleagues at Intermountain 
Medical Center in Murray, Utah, 
conducted a prospective study 

to determine the false-positive rate of 
carboxyhemoglobin (COHb) measurements by 
pulse oximetry (SpCO) in patients presenting to 
the emergency department at this level one trauma 
center. SpCO was determined using the Masimo 
Rad-57, a pulse oximeter that measures COHb as 
well as oxyhemoglobin saturation (SpO2). From 
a simultaneously obtained arterial blood sample 
in each patient, the investigators also determined 
COHb by co-oximetry, the gold-standard 
laboratory measurement. They defined false-
positive and false-negative SpCO measurements as 
those lying 3 percentage points or more above or 
below the true co-oximetry value, respectively. A 
convenience sample of 1363 patients was studied 
over a period of 4.5 months.

Only four of the 1363 patients presented with 

clinical carbon monoxide (CO) poisoning, and 
14 were in shock. Although the Rad-57 oximeter 
performed within the specifications given by its 
manufacturer (1 standard deviation = 3 percentage 
points), there were substantial numbers of both 
false-positive and false-negative readings as 
defined by the investigators. False-positive SpCO 
readings, ranging from 3 to 19 percentage points, 
were obtained from 122 individuals, or 9% of 
the subjects. In 247 subjects (18%), false-negative 
readings were registered by the oximeter, ranging 
from -13 to -3 percentage points. Female subjects 
and those with a lower perfusion index were 
statistically more likely to have false-positive 
SpCO readings. Weaver et al conclude that while 
the Rad-57 functioned in this study within its 
manufacturer’s specifications, clinicians using this 
oximeter should expect some SpCO readings to be 
significantly higher or lower than the true COHb 
values, and should not use SpCO to direct triage 
or patient management. Further, they caution that 
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A Primer on Carbon Monoxide Poisoning: 
The Myths, the Evidence, and the Expert 
Opinion
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: This is a generally well-written review of the (admittedly limited) literature regarding diagnosis and 
management of carbon monoxide poisoning from several experts in the field. 

SOURCE: Hampson NB, et al. Practice recommendations in the diagnosis, management, and prevention of carbon monoxide poisoning. Am J 
Respir Crit Care Med 2012;186:1095-1101. 

Hampson and colleagues present a review 
of the literature and pathophysiology 
of carbon monoxide (CO) poisoning 

and provide treatment and prevention 
recommendations. CO poisoning accounts for 
an estimated 50,000 emergency department 
visits annually and is a leading cause of 
poisoning deaths. It is well recognized that 
CO leads to tissue hypoxia by binding with 
hemoglobin, displacing oxygen, and shifting the 
oxyhemoglobin dissociation curve to the left. It is 
now appreciated that direct cellular damage from 

immunologic and inflammatory mechanisms also 
is important. 

The authors stress that CO poisoning is a clinical 
diagnosis. The diagnostic triad involves: 1) recent 
CO exposure, 2) symptoms of CO poisoning, and 
3) an elevated carboxyhemoglobin (COHb) level 
(> 3-4% in nonsmokers or > 10% in smokers).  
Symptoms are nonspecific and do not correlate 
with COHb levels. The COHb level does not 
predict clinical course or outcome and only serves 
to document exposure. Symptoms may include 

a negative SpCO level in a patient suspected of 
having CO poisoning should never rule out this 
diagnosis, and should always be confirmed by a 
COHb measurement in arterial blood.

n COMMENTARY
A false-positive SpCO reading could result in a 
patient receiving unnecessary treatment for carbon 
monoxide poisoning, and thus potential morbidity 
and increased health care costs. Perhaps more 
importantly, a false-negative reading — that is, a 
normal or low screening SpCO value in someone 
who actually did have carbon monoxide poisoning 
— could be disastrous and potentially lead to an 
adverse outcome. While no screening device can 
be expected to perform perfectly in every instance, 
the findings of this study are troublesome given 
the widespread marketing and increasing use of 
SpCO screening with this device in both hospital 
and prehospital settings.

In an editorial accompanying the article by 
Weaver et al, Wilcox and Richards discuss the 
possible reasons why the available literature 
contains varying results with respect to the 

accuracy, precision, and limits of agreement of 
SpCO as measured by the Rad-57 in comparison 
to actual COHb levels.1 As they point out, much 
of this heterogeneity, and the fact that most 
studies are more favorable to the oximeter than 
this one, relates to aspects of study design, the 
use of small numbers of often normal subjects, 
and the utilization of the Rad-57 in near-
ideal circumstances rather than in real-world 
applications as used by Weaver et al. As Wilcox 
and Richards point out, “While this study found 
that the device operated within the specifications of 
the manufacturer, given the discordance of results 
reported in the available literature, broad reliance 
on the Rad-57 CO-oximeter for general SpCO 
screening is premature. Clinicians must continue to 
have a high index of suspicion for CO poisoning 
and be aware of the limitations of CO oximetry, 
while all patients considered to be at risk must 
have confirmatory blood levels checked.”   n

REFERENCE
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headache, dizziness, nausea, vomiting, confusion, 
fatigue, chest pain, shortness of breath, or loss of 
consciousness. The “cherry red” skin color often 
described in association with CO poisoning only 
occurs at lethal COHb levels, and even then is 
rarely seen.  

The presence of COHb in the blood can 
cause confusion when interpreting arterial 
oxygenation. Historically, blood gas analyzers 
calculated arterial oxygen saturation using the 
partial pressure of oxygen and pH rather than 
measuring saturation directly. This calculation 
was made irrespective of the amount of COHb 
in the blood and could lead to erroneously 
normal calculated oxygen saturations. For 
example, a person with 40% COHb could 
have a calculated oxygen saturation of 100% 
when, in fact, 40% of the hemoglobin was 
bound to CO. Fortunately, most current blood 
gas analyzers now measure the concentrations 
of oxy-, deoxy-, carboxy- and methemoglobin 
directly, avoiding this potential clinical pitfall. 
Arterial oxygenation estimates via pulse 
oximetry can also be erroneous in the setting of 
elevated COHb levels. Standard two-wavelength 
pulse oximeters cannot differentiate COHb 
and oxyhemoglobin. Therefore, in the presence 
of COHb, pulse oximetry may not accurately 
reflect the true percent of oxyhemoglobin 
saturation. In a study of 30 patients with at 
least 25% COHb (in whom true oxyhemoglobin 
levels could thus be no greater than 75%), the 
saturation indicated by pulse oximetry was  
> 90% in all of them.1

Oxygen is recommended as treatment despite 
the lack of clinical trials demonstrating benefit 
of 100% normobaric oxygen over air. Treatment 
should be started as soon as the diagnosis is 
considered. When hyperbaric oxygen is not 
available, the authors recommend 100% oxygen 
be given until the COHb level normalizes (< 
3%) and the patient’s presenting symptoms have 
resolved. However, the authors go on to say that 
COHb levels can be expected to normalize within 
6 hours, and if a patient has been compliant with 
oxygen therapy for 6 hours and is asymptomatic, 
a repeat COHb level is not needed.  

A number of trials have attempted to compare 
normobaric and hyperbaric oxygen therapy for 
CO poisoning. Unfortunately, many have had 
significant methodological flaws — making 

interpretation of their results challenging.  
However, based on these studies and clinical 
experience, the authors recommend at least 
considering hyperbaric oxygen in all cases of acute 
CO poisoning. The goal of hyperbaric therapy 
is not to decrease mortality — only about 3% 
of CO-poisoned patients who present to medical 
care die — but to decrease short- and long-term 
neurocognitive dysfunction.  

Finally, the authors discuss prevention of CO 
poisoning. Many accidental CO poisonings 
occur from the use of CO-producing materials 
indoors — such as the use of charcoal briquettes 
or gasoline-powered generators for heating and 
cooking following power outages. Public health 
programs and CO alarms are both advocated to 
help decrease CO poisonings. 

n COMMENTARY
My recollections of the teaching of CO 
poisoning from medical school and residency 
were to look for the “cherry red” skin color and 
that all patients must be rushed to the nearest 
hyperbaric chamber — turns out both were 
wrong (mostly). Given the lack of good science 
and historically dogmatic teaching about this 
common poisoning, this clinical review by four 
experts in the field is timely and needed. The 
authors freely admit this review should not be 
considered a “meta-analysis” of CO poisoning 
management but rather a consensus of expert 
opinion.  

Overall, the review is well written and provides 
information that will be very useful to providers 
caring for patients with CO poisoning. The 
authors could have better clarified the need 
to check COHb levels after treatment with 
normobaric oxygen. However, on this topic 
dominated by expert opinion and lacking 
evidence-based medicine to guide treatment 
decisions, it is likely that no consensus exists.  
Since most patients are seen and treated in the 
emergency department, this review may be most 
useful to providers working in that setting.  
Nevertheless, critical care providers are likely 
to be asked for treatment recommendations and 
decisions regarding disposition.   n

REFERENCE
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Lu et al prospectively studied 165 patients 
with culture-confirmed (bronchoalveolar 
lavage samples), ventilator-associated 

pneumonia (VAP) caused by either Pseudomonas 
aeruginosa or Acinetobacter baumannii.  
Antibiotic therapy was based on antibiotic 
sensitivity. A cohort of 122 patients had strains 
that were susceptible to beta-lactam antibiotics; 
these patients were treated with a 14-day course 
of systemic beta-lactam antibiotics, supplemented 
with a 3-day course of either an aminoglycoside 
or a quinolone. The remaining 43 patients had 
multidrug-resistant (MDR) strains and were 
treated for up to 14 days (or until extubation) 
with high-dose (400 mg) aerosolized colistin 
every 8 hours. A state-of-the-art vibrating-mesh 
nebulizer (AeronebTM), in conjunction with a 
comprehensive ventilator and sedation protocol, 
was used to maximize lower respiratory tract 
antibiotic deposition. Twenty-eight patients 
(65%) in the MDR cohort received antibiotic 
monotherapy, whereas the managing physicians 
chose to supplement therapy with a 3-day 
systemic course with an aminoglycoside in the 
remaining 15 patients.  

The average duration of aerosolized antibiotic 
therapy in the MDR cohort was 12 days with a 
reported cure rate of 67%, compared to 66% in 
the beta-lactam susceptible cohort who received 
systemic antibiotic therapy. Also, there was no 
difference in the cure rate between those who 
received aerosolized antibiotic monotherapy 
(68%) and those who also received supplemental 
systemic antibiotic therapy (67%). In the MDR 
cohort, there was a nonsignificant trend toward a 
higher incidence of both persistent VAP at day 14 
(31% vs 19%, P = 0.12) and recurrent VAP after 
day 14 (26% vs 10%; P = 0.16), as compared 

to the beta-lactam susceptible cohort. Only two 
patients (4.7%) receiving aerosolized colistin 
showed evidence of acquired antibiotic resistance.  
All-cause ICU mortality also was not different 
between cohorts. 

n COMMENTARY
VAP is the leading cause of death among critically 
ill patients with hospital-acquired infection 
and accounts for more than 50% of antibiotic 
use in the ICU. Pulmonary infections caused 
by Pseudomonas aeruginosa are particularly 
problematic as they are characterized by both 
recurrent infection and a high tendency toward 
antibiotic resistance despite appropriate antibiotic 
management.1 The difficulty in achieving a 
pulmonary drug concentration capable of 
eradicating bacterial reservoirs residing within 
thick secretions and biofilm limits the effectiveness 
of systemic antibiotic therapy. Moreover, systemic 
antibiotic therapy requires drug dosages that 
increase the likelihood of systemic toxicity, 
as well as eliminate the normal flora of the 
gastrointestinal tract that paradoxically promotes 
the selection of MDR organisms. 

For several decades, aerosolized antibiotics have 
been used successfully to treat both cystic fibrosis 
and Pneumocystis jiroveci pneumonia. The recent 
advent of high-efficiency, vibrating-mesh nebulizer 
technology represents an important advance in 
aerosolized antibiotic therapy. The current study 
by Lu and colleagues adds to a growing body of 
literature suggesting that the administration of 
aerosolized antibiotics may be a more effective 
strategy to treat VAP, particularly in those caused 
by MDR microorganisms. Particular attention 
should be focused on ventilator settings, circuit 
conditions, and patient-ventilator synchrony, as 

AbsTRACT & CommENTARy

Should Aerosolized Antibiotics be Used  
to Treat Gram-Negative, Multidrug-Resistant, 
Ventilator-Associated Pneumonia? 
By Richard H. Kallet, MS, RRT, FAARC, FCCM
Director of Quality Assurance, Respiratory Care Services, San Francisco General Hospital

mr. Kallet reports no financial relationships relevant to this field of study.

SYNOPSIS: This prospective, single-center, comparative observational study found aerosolized colistin to be 
effective in treating ventilator-associated pneumonia caused by multidrug-resistant strains of Pseudomonas 
aeruginosa and Acinetobacter baumannii. 

SOURCE: Lu Q, et al. Efficacy of high-dose nebulized coilstin in ventilator-associated pneumonia caused by multidrug-resistant Pseudomonas 
aeruginosa and Acincetobacter baumannii. Anesthesiology 2012;117:1335-1347.
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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. Which of the following statements is true  
 about the influence of noise on ICU patients?
a. Noise is not bothersome for patients.

b. Noise can induce a stress response in patients.

c. There are few options for staff to reduce noise  
 in the ICU.
d. ICUs are much quieter than they were 5 years  
 ago.
e. All of the above

2. Evidence-based strategies to enhance the ICU  
 milieu include: 
a. making sure the lights are as bright as possible 
 throughout the day on the ICU.
b. making sure all care interventions are carried 
 out early in the morning to mimic the normal  
 circadian sleep-wake cycle.

c. application of ear plugs early in the ICU to  
 promote sleep quality for patients.

d. keeping the television on throughout  
 the night to mask noise.

e. All of the above

3. A patient with suspected carbon monoxide  
 poisoning has a screening carboxyhemo- 
 globin level by pulse oximetry of 10%. The  
 best next step would be:  
a. to repeat the pulse oximetry in 30 minutes.

b. no further intervention; the level is not in a 
 dangerous range.

c. carboxyhemoglobin measurement using  
 a blood sample and co-oximetry.  
d. referral for hyperbaric oxygen treatment.

4. Which of the following is true regarding  
 Co poisonings? 
a. Tissue hypoxia is due to CO shifting the 
 oxyhemoglobin disassociation curve to the left.
b. Tissue hypoxia is due to oxygen displacement 
 from hemoglobin.

c. CO poisoning is a leading cause of deaths 
 due to poisoning.

d. Tissue hypoxia is due to direct cellular damage 
 from immunologic and inflammatory  
 mechanisms.
e. All of the above

5. Which of the following is not true regarding 
 ventilator-associated pneumonia (VAP)?
a. VAP is the leading cause of death among  
 critically ill patients with hospital-acquired  
 infection.

b. Systemic antibiotics cannot effectively penetrate  
 thick secretions to eradicate bacterial reservoirs.
c. VAP caused by Pseudomonas aeruginosa is 
 characterized both by recurrent infection and  
 a lower tendency toward antibiotic resistance.

d. VAP accounts for more than 50% of antibiotic  
 usage in the ICU. 
e. Systemic antibiotic dosages effective to  
 eradicate VAP carry the risk of systemic toxicity. 

CME/CNE Questions

Safety of bronchoscopy in ICU patients[IN FUTURE ISSUES]

described by Lu and colleagues. This 
underscores what is needed to maximize 
lower respiratory tract drug deposition 
and largely determines whether 
aerosolized antibiotic therapy can be 
effective in treating VAP.

Unfortunately, most available studies 
on this topic have been either relatively 
small randomized, controlled trials 
or uncontrolled studies, some with 
methodological concerns. Therefore, 
lacking a sufficiently large Phase III 
randomized, controlled trial, aerosolized 
antibiotics cannot be advocated for 

general use in the treatment of VAP. 
However, it is reasonable to consider 
using aerosolized antibiotics in highly 
selected individual cases of VAP 
caused by MDR microorganisms 
that are unresponsive to traditional 
intravenous antibiotic therapy, or when 
avoiding renal toxicity is of paramount 
importance.   n
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Aspirin Use and Age-Related Macular Degeneration
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In this issue: Aspirin use and AMD risk; using 
NSAIDs and antihypertensive agents; and FDA 
actions.

Does aspirin cause AMD?
Does regular aspirin use put patients at risk for 

age-related macular degeneration (AMD)? That 
is the finding in a highly publicized study from 
Australia published in JAMA Internal Medicine 
(formerly Archives of Internal Medicine). A 
prospective analysis was conducted from an 
Australian population-based cohort that included 
four examinations in 15 years as well as question-
naires regarding aspirin use. Of the 2389 par-
ticipants with follow-up available, 257 (10.8%) 
were regular aspirin users and 63 of these (24.5%) 
developed neovascular (wet) AMD. Regular aspi-
rin users were more likely to develop neovascular 
AMD: The 15-year cumulative incidence was 
9.3% in aspirin users and 3.7% in non-users. 
After adjustment for age and multiple cardiovas-
cular risk factors, regular users of aspirin had an 
odds ratio of neovascular AMD of 2.46 (95% 
confidence interval [CI], 1.25-4.83). The associa-
tion showed a dose response effect, with daily 
users at higher risk. Aspirin was not associated 
with geographic atrophy (dry AMD). The authors 
conclude that “regular aspirin use is associ-
ated with increased risk of incident neovascular 
AMD independent of a history of cardiovascular 
disease and smoking.” (JAMA Intern Med pub-
lished online Jan. 21, 2013. doi:10.1001/jamain-
ternmed.2013.1583). A related editorial points 
out that age-related AMD is the leading cause of 
blindness in Western countries, and this study 
suggests that regular aspirin is associated with 
an approximate 2.5-fold greater risk in incident 

AMD. The study is not a randomized trial, and 
although there is some biological plausibility in 
the association between aspirin use and devel-
opment of AMD, this study is “not sufficiently 
robust to be clinically directive.” (JAMA Intern 
Med published online Jan. 21, 2013. doi:10.1001/
jamainternmed.2013.2530.) The take-home mes-
sage for now is that for patients who are likely to 
benefit from aspirin (secondary prevention of car-
diovascular disease), practice should not change. 
However, for those patients who take aspirin for 
indications that are less compelling, we may want 
to rethink the recommendation until good trials on 
the relationship between aspirin use and AMD can 
be assessed.   n

NSAIDs and antihypertensive agents
Mixing certain antihypertensive agents with 

nonsteroidal anti-inflammatory drugs (NSAIDs) 
increases the risk of renal failure, according to 
a new study. In a retrospective cohort study of 
nearly 500,000 users of antihypertensive drugs in 
the United Kingdom, rate ratios of acute kidney 
injury associated with current use of certain anti-
hypertensive agents with NSAIDs were assessed. 
After a mean follow-up of 5.9 years, 2215 cases 
of acute kidney injury were identified. Overall, 
current use of a single antihypertensive (either 
diuretics, angiotensin-converting enzyme inhibi-
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tors [ACEIs], or angiotensin receptor blockers 
[ARBs]), along with an NSAID was not associ-
ated with increased rate of acute injury. However, 
combining a diuretic with either an ACEI or ARB 
along with an NSAID increased the rate of acute 
kidney injury significantly (rate ratio 1.31, 95% 
CI, 1.12-1.53). This 31% increased risk of acute 
kidney injury was driven by a nearly two-fold 
increased risk in the first 30 days of use. The 
authors conclude that triple therapy consisting 
of diuretics with an ACEI or ARB along with an 
NSAID was associated with an increased risk of 
acute kidney injury, especially at the start of treat-
ment (BMJ published online January 8, 2013. doi.
org/10.1136/bmj.e8713).   n

FDA actions
An advisory committee to the FDA has recom-

mended moving hydrocodone/acetaminophen 
(Vicodin, Norco) from schedule III to schedule II 
later this year. The move would put the drug in 
the same category as morphine and oxycontin, and 
would require a handwritten, tamper-proof pre-
scription for every prescription and refill. Vicodin 
— the most widely prescribed drug in this coun-
try — is at the center of the controversy regarding 
prescription drug abuse, which has become “epi-
demic” in this country, according to the CDC. The 
United States consumes 99% of all the hydroco-
done produced worldwide, and deaths attributable 
to prescription opioid abuse skyrocketed in the 
last 2 years, outpacing deaths from illegal opioid 
drugs, including heroin. The move is supported by 
some advocacy groups, including an endorsement 
by the American Academy of Pain Medicine, but 
not by others. Some physicians are concerned that 
the schedule change will be a major inconvenience 
for legitimate pain patients and their physicians, 
who will be required to write a tamper-proof pre-
scription for each refill of the drug. 

The FDA has approved an over-the-counter 
version of topical oxybutynin for the treatment of 
overactive bladder in women ages 18 and older. 
The approval is for women only, with oxybu-
tynin available to men by prescription only. The 
anticholinergic drug has been used for years by 
prescription for this indication. In studies of more 
than 5000 subjects, it was determined that con-
sumers can understand the labeling and “properly 
select whether the product is right for them.” 
Merck will market the product as a patch that 
is replaced every 4 days under the trade name 
Oxytrol for Women.

The FDA has lowered the recommended doses 

for zolpidem (Ambien) for women. The agency 
based its recommendation on findings that the 
popular insomnia drug might impair alertness the 
next morning if taken at recommended doses. The 
recommendation is also based on findings that 
zolpidem stays in the body longer than previously 
thought, especially in women who process the drug 
somewhat slower. The new recommended maxi-
mal dose for women has been lowered from 10 
mg to 5 mg for the immediate-release product, and 
from 12.5 mg to 6.25 mg for the extended-release 
(Ambien CR). The FDA further recommends that 
zolpidem and all insomnia drugs should be used at 
the lowest dose needed to treat symptoms in both 
men and woman.

The FDA has approved alogliptin for the treat-
ment of type 2 diabetes. The drug is the fourth 
dipeptidyl peptidase-4 inhibitor after sitagliptin 
(Januvia), saxagliptin (Onglyza), and linagliptin 
(Tradjenta). Takeda Pharmaceuticals has been 
seeking approval for more than 5 years, dealing 
with the FDA’s tighter standards for new diabetes 
drugs. The approval was based on 14 trials involv-
ing about 8500 patients as well as five ongoing 
postmarketing trials. The agency also approved 
two additional combinations of alogliptin with 
metformin and pioglitazone. Alogliptin alone will 
be marketed as Nesina, alogliptin/metformin will 
be marketed as Kazano, and alogliptin/piogli-
tazone will be marketed as Oseni. Both combina-
tion products carry boxed warnings (for lactic 
acidosis associated with metformin and heart 
failure associated with pioglitazone). All three are 
distributed by Takeda Pharmaceuticals.

Johnson & Johnson is one step closer to approval 
of canagliflozin, the first of a new type of diabetes 
drug. The Endocrionologic and Metabolic Drugs 
Advisory Committee voted 10 to 5 in favor of 
approving the drug while still expressing some con-
cern about the cardiovascular safety of the agent. 
Canagliflozin is an oral inhibitor of the sodium 
glucose cotransporter 2 (SGLT2) that reduces 
reabsorption of glucose in the kidney, resulting in 
increased urinary glucose excretion with a conse-
quent lowering of plasma glucose levels as well as 
weight loss. If eventually approved by the FDA, 
it would be the first SGLT2 inhibitor on the U.S. 
market. The FDA denied a similar drug 1 year ago 
(dapagliflozin) because of increased risk of bladder 
and breast cancer. The favorable vote was based on 
clinical trials of more than 10,000 patients world-
wide which showed that the drug improves blood 
sugar levels and led to modest weight loss as well as 
reduction in blood pressure.   n


