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[INSIDE]

C hronically critically ill patients are 
projected to increase in number over the 
next 10 years.1 Little is known about their 

caregivers and how patient recovery influences 
these experiences over time. 

Choi and colleagues enrolled 203 caregiver-
patient dyads to describe lifestyle restrictions and 

distress and to explore how these experiences are 
influenced by patient characteristics over time. A 
longitudinal survey design followed participants 
at 1 month and 6 months post-ICU discharge; 69 
dyads remained in the study at 6 months. Feeling 
overwhelmed was the most common reason 
caregivers withdrew. Caregivers were employed 
white females between the ages of 31 and 70, 

Caregivers of Chronically Critically Ill  
Experience Distress and Lifestyle 
Restrictions up to 6 Months Regardless of 
Whether the Loved One is Living at Home
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SYNOPSIS: Caregivers of the chronically critically ill report restrictions on personal and social aspects of their 
lives, they continue to be distressed by problematic patient behaviors, and they are most distressed by their 
loved ones’ continued reports of pain and discomfort up to 6 months post-ICU discharge. 
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and were either a spouse or an adult 
child. Patients were 59% female, 
with a median age of 58.5 years, and 
had spent 25.5 days in the ICU with 
23.5 of those receiving mechanical 
ventilation. Most (58%) had been 
weaned from ventilatory support at 
ICU discharge, with 74% weaned 1 
month after discharge. No patients 
were discharged directly to home; 
most (52%) returned home by 6 
months, 29% at 1 month; 19% had 
not returned home at 6 months. Many 
patients (64%) had not returned to 
their pre-ICU functional status level at 
6 months.

Caregivers provided an evaluation of 
the patient’s functional status using 
the Health Assessment Questionnaire 
(HAC) prior to ICU admission, at 
ICU discharge, and at 1 and 6 months 
post-ICU discharge. The Changes 
in Role Function (CRF) scale was 
used to measure perceived lifestyle 
restrictions. Caregiver distress was 
measured using an 18-item subscale 
modified from the Revised Memory 
and Behavior Problems Checklist. 
Lifestyle restrictions were highest 
for visiting with friends, restrictions 
in hobbies, and recreation at 1 
month. Overall, lifestyle restrictions 
significantly decreased from 1 month 
(23) to 6 months (19.4, P = 0.003), 
although 35% of caregivers continued 
to report restrictions at 6 months. 
There was no difference in caregiver 
distress from 1 month to 6 months 
(8.9 to 7.9 respectively, P = 0.32). The 
number of perceived patient problem 
behaviors did not differ from 1 to 6 
months (6.2 to 5.0, P = 0.06). Some 
problematic behaviors occurred more 
frequently at the 6-month period, 
including: waking up others at night, 
comments related to feeling like a 
failure or having no worthwhile 
accomplishments, comments about 
death of self or others, having 
nightmares, and engaging in behaviors 
that are potentially dangerous to self 
or others. There was no difference in 
these problematic behaviors based 
on the location of the patients (home 
or facility) or in their functional 
status. Caregivers of patients who 
never returned home by 6 months 

and who did not regain similar 
functional status as prior to their 
ICU admission reported the highest 
lifestyle restrictions. Caregiver distress 
did not differ by patients’ disposition 
or functional status. Caregivers 
were most distressed by the patients’ 
continued pain or discomfort at 1 and 
6 months post-ICU discharge. 

n COMMENTARY 
Given the projected number of 
chronically critically ill patients by 
2020 (600,000 patients per year),1 
there will be more family members 
in the years to come feeling strained 
when it comes to caregiving roles. As 
reported in this study, there does not 
seem to be less distress for caregivers 
even when their loved ones are not 
being cared for in the home. There 
may be need for a variety of services 
to support caregivers, particularly in 
those who are employed outside of 
the home. It is important for clinicians 
to realize that caregivers and patients 
continue to face significant challenges 
long after they are discharged from 
the ICU. Clinicians must examine 
their practice to ensure interventions 
are being implemented that minimize 
or prevent functional status decline. 
Life does not miraculously return to 
normal once a chronically critically ill 
patient is discharged from the ICU. 

An important finding from this study 
is the continued distress caregivers 
feel from problematic behaviors 
regardless of whether the patient is 
living at home or in a care facility. 
Further, there are ongoing symptom 
management issues for these patients 
related to pain, discomfort, and 
impaired functional status. Patients 
in this study continued to experience 
functional status decrements, including 
muscle weakness, which emphasizes 
the necessity for care processes that 
minimize the severity or reduce the 
impact of weakness due to immobility. 
Prolonged periods of immobility are 
extremely detrimental not only to 
patients but also to their caregivers. 

Only 34% of the enrolled dyads 
remained in the study, which limits 
the generalizability of these findings. 
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Further, there was no direct assessment of 
patients’ functional status which limits the 
findings’ reliability. Despite these limitations, 
this study highlights the need for clinicians to be 
keenly aware of the needs and challenges family 
members face in providing care to those patients 

who are in the increasing group of the chronically 
critically ill.   n
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Do Serum Ionized Calcium Levels  
Matter in the ICU?
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 retrospective study of more than 7000 patients from four combined medical-surgical ICUs 
demonstrated that ionized calcium levels are unrelated to mortality over a broad range of values but are 
independent predictors of mortality when levels are severely increased or decreased.

SOURCE: Egi M, et al. Ionized calcium concentration and outcome in critical illness. Crit Care Med 2011;39:314-321.

Although previous studies have suggested 
that hypocalcemia, a common problem in  
 critical illness, is associated with increased 

mortality in ICU patients, and correction of 
hypocalcemia has been advocated to prevent 
neurologic and cardiovascular complications, 
the literature is still unclear as to the precise 
relationship between abnormal calcium levels 
— both hypo- and hypercalcemia — and ICU 
outcomes. 

Egi and colleagues addressed this question using a 
retrospective study of a large number of patients 
in multiple medical/surgical ICUs. They gathered 
data from 7024 patients who were part of an 
established quality-assurance project across four 
hospitals in Australia, 43% of whom were surgical 
patients. They included all patients admitted over 
a 4-year period, excluding those who required 
renal replacement therapy using citrate-based 
anticoagulation and those for whom arterial blood 
gas data were not available. All ionized calcium 
(iCa) concentrations were measured by a blood 
gas analyzer at 37°C and were corrected for a pH 
of 7.40. The highest and lowest concentrations 
were obtained for each patient during their ICU 
stay. Mild, moderate, and severe hypocalcemia 
were defined as iCa values < 1.15, < 0.9, and  
< 0.8 mmol/L, respectively, while the cor-
responding values for hypercalcemia were > 1.25, 
> 1.35, and > 1.45 mmol/L, respectively. 

A total of 177,578 iCa measurements were made 
in the study population, corresponding to one 

measurement every 4.5 hours on average. The 
incidence of at least one episode of mild, moderate, 
and severe hypocalcemia was 88%, 10.8%, and 
3.3%, respectively. The corresponding values 
for mild, moderate, and severe hypercalcemia 
were 22.7%, 6.7%, and 2.0%, respectively. ICU 
mortality was 12.1%, while hospital mortality was 
21.6%. The lowest and highest iCa concentrations 
were significantly different between survivors and 
non-survivors, while the incidence of hypo- and 
hypercalcemia was also significantly higher in the 
non-survivors compared to the survivors. The 
probability of mortality was increased with at least 
one episode of hypocalcemia during the ICU stay, 
with the odds ratio (OR) increasing as one moved 
from the mild (OR, 1.46) to the severe category 
(OR, 2.50). A similar pattern was seen with regard 
to the effect of hypercalcemia on ICU mortality, 
with ORs of 2.00, 2.62, and 2.90 for mild, 
moderate, and severe hypercalcemia, respectively. 
Similar results were seen regarding the effects of 
both hypo-and hypercalcemia on hospital mortality. 

In multivariate analysis, the authors detected a 
significant relationship between the minimum 
and maximum iCa measurements and ICU and 
hospital mortality, with the results in both cases 
being driven by those patients with the most 
severely abnormal values. 

n COMMENTARY
One of the staggering results in this study was 
the exceptionally large number of calcium 
measurements conducted in patients during 
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the study period — more than 177,000 total 
measurements — and an average of one 
measurement every 4.5 hours! What is not included 
in the study results, unfortunately, are the costs 
associated with all of these measurements as well as 
the costs associated with repletion of low calcium 
levels that would inevitably follow reporting of low 
values in many centers. I suspect that both types of 
costs would be exceptionally high.

What might justify these interventions and the 
ensuing expenses and risks (e.g., skin necrosis, 
cardiac arrhythmia, enthesopathy) would be 
some sense that rectifying the low calcium levels 
is associated with some demonstrable change in 
important ICU outcomes such as mortality, length 
of stay, or time off mechanical ventilation. At 
first glance, this study would appear to provide a 
rationale for aggressive repletion of low iCa levels 
and management of severely elevated levels as 
mortality was significantly increased in patients 
with severe derangements in either range. It is 
important to remember, however, that this study 
was retrospective and, more importantly, did 
not examine whether aggressive correction of 
mild-severe derangements does, in fact, improve 
outcomes. Specifically, no randomized studies 
have demonstrated a benefit in this regard, and the 
severity of the derangements might simply reflect 
the severity of the underlying illness rather than 
being a casual factor in the observed outcomes. 

These issues could be better clarified with a 
prospective, randomized, multicenter trial looking 
at the benefits of intervening to correct hypo- and 
hypercalcemia. For a variety of reasons, however, 
such as the relatively low cost of calcium gluconate 
or calcium chloride compared to other possible 
ICU interventions and the subsequent lack of 
appeal to pharmaceutical companies, and the 
difficulties of controlling practice across multiple 
centers and diverse patient populations in order to 
isolate the effect of calcium supplementation on 
patient outcomes, the likelihood of such a trial is 
low and the clinician is left trying to decide how 
aggressive to be about correcting derangements in 
calcium levels. 

Given the U-shaped nature of the relationship 
between calcium derangements and morality 
observed in this study and the fact that the results 
were driven largely by abnormalities that fall 
within the severe range (iCa < 0.8 or > 1.45), we 
should probably be reserving our interventions 
for those patients with abnormalities that fall 
near or within this severe range and hold off on 
intervening for more mild abnormalities. Efforts 
should also be made to decrease the frequency 
of iCa measurements, particularly when initial 
measurements repeatedly fall in the normal-mildly 
abnormal range. Fewer results reported by the 
laboratory means fewer abnormal results to react 
to in an unnecessary manner.   n

AbstrACt & CommeNtAry

Family Rounds in the ICU: A Means to 
Improve Family Satisfaction?
By Leslie A. Hoffman, RN, PhD
Department of Acute/Tertiary Care, School of Nursing, University of Pittsburgh

SYNOPSIS: Involving family members in ICU rounds improved satisfaction in some areas, such as physician 
communication and decision-making support, but failed to improve overall family satisfaction. 

SOURCE: Jacobowski NL, et al. Communication in critical care: Family rounds in the intensive care unit. Am J Crit Care 2010;19:421-430.

C ommunicating with family members 
in a manner that ensures satisfaction 
with the information received, assists in 

reducing distress, and supports decision making 
is challenging. This study was conducted to 
determine if incorporating family input into 
daily rounds would enhance communication 
and facilitate end-of-life decision making, when 
appropriate. Subjects were family members of 
227 patients admitted to a medical ICU in an 
academic medical center. Family rounds were 
added to daily rounds using two additional 

steps. After the usual format, which incorporated 
updates from nurses, the intern, residents, fellows, 
and teaching, the attending physician provided 
a progress summary for family members in lay 
language and the opportunity to ask questions. 
Up to two family members were included. If 
questions were extensive, members were invited 
to meet with the team after rounds. Family 
members were surveyed by telephone 1 month 
after discharge (survivors), or 3-5 months after 
discharge (if the patient was deceased) using 
a validated questionnaire. Family members of 
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patients admitted before the implementation of 
family rounds served as the comparison group. 

For survivors, participation in family rounds 
increased satisfaction regarding frequency of 
communication with physicians (P = 0.004) and 
support during decision making (P = 0.005). 
However, there was no improvement in overall 
satisfaction scores. For families of non-survivors, 
there was no improvement in overall satisfaction 
ratings or any item. 

n COMMENTARY
There is broad consensus that state-of-the-art care 
in the ICU includes support for family members 
as they attempt to cope with stress inherent in 
the ICU experience. The challenge is finding a 
means to provide comprehensive, timely, ongoing 
support that is sufficient to meet family needs. 
The investigators conceived the approach tested 
in this study — incorporating family input into 
daily interdisciplinary rounds — as a means to 
ensure that families would receive a daily update, 
have the opportunity to ask questions, and receive 
this information in a consistent manner from 
one individual — the attending physician. The 
intervention also included the opportunity for 

more extended discussions at another time if all 
questions could not be answered during rounds. 
The process was viewed as an efficient means 
of insuring that updates were provided on a 
daily basis and goals were shared when multiple 
members of the management team were together. 

As with many interventions designed to improve 
family satisfaction, this approach met with 
uneven success. There was no change in ratings of 
satisfaction for families of patients who died during 
the ICU admission. For survivors, some areas 
improved, such as frequency of communication 
with physicians, and support for decision making. 
However, neither group rated “overall satisfaction” 
higher as a result of the intervention. Searching 
for explanations, the investigators cited several 
reasons: high initial satisfaction ratings (leaving 
limited room for improvement), few items targeted 
at issues likely to be affected by family rounds, and 
work/life challenges that prevented many family 
members from participating. While study findings 
did not prove the intervention to be a resounding 
success, the process tested does provide an efficient 
means to ensure daily family updates and should, 
therefore, be considered as a means to support 
families during this experience.   n

AbstrACt & CommeNtAry

Effects of ICU Admission Delay  
on Patient Outcomes
By David J. Pierson, MD, Editor

SYNOPSIS: In a hospital with high ICU bed occupancy, delays in transferring critically ill patients from the 
emergency department or general wards to the ICU were associated with increased mortality in comparison 
with immediate transfer to an ICU bed, and this increased mortality was incrementally greater with increasing 
delay.

SOURCE: Cardoso LTQ, et al. Impact of delayed admission to intensive care units on mortality of critically ill patients: A cohort study. Critical Care 
2011;15:R28.

C ardoso and colleagues at University 
Hospital in Londrina, Brazil, prospectively 
studied all patients who were admitted 

to their 17-bed, closed, general adult ICU during 
a 12-month period. In addition to demographic 
and diagnostic information and severity of illness 
as assessed by APACHE II and SOFA scores, 
the authors classified the patients according to 
whether they could be moved immediately to 
the unit once the decision to do so had been 
made (no transfer delay), or had to wait in a 
short-stay unit of the emergency department 
or on the general hospital ward for an ICU 

bed to become available (transfer delay). In the 
latter group, they quantified the duration of the 
delay prior to physical transfer to the ICU and 
assessed illness severity both at the time of the 
initial ICU admission decision and at the time 
of actual admission to the unit. Board-certified 
intensivists made the decision to admit to the 
ICU and participated as consultants in the care 
of all patients until an ICU bed became available; 
during this time the patients were cared for by 
the regular ward staff. Patients were followed 
until hospital discharge and both therapeutic 
interventions and outcomes were recorded.
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During the 1-year study period, there were 
401 initial admissions of adult patients to the 
ICU (58 patients/month) whose transfer to 
the unit occurred within 72 hours and who 
remained for at least 24 hours in the ICU. 
Mean ICU occupancy during this period was 
97.3%. Of the 401 study patients, 125 (31%) 
were moved into the ICU immediately and 276 
(69%) experienced a delay before a bed became 
available. The duration of the delay ranged 
from 2.3 to 67.2 hours, with median delay 17.8 
hours (interquartile range, 7.6-31.2 hours). 
Sixty-two percent of the patients received 
mechanical ventilation, and 55% had infusions 
of vasoactive drugs, with no differences between 
the two groups. 

Patients with ICU admission delay had more 
comorbidities and were more likely to have 
sepsis as the admission diagnosis; otherwise 
they were similar in all aspects examined, 
including severity of illness at the time of the 
ICU admission decision. Both the APACHE 
II and SOFA scores of the patients with ICU 
transfer delay increased significantly between 
the time of ICU admission and actual transfer. 
ICU mortality rates were significantly higher 
in patients with transfer delay (P = 0.002), and 
increased progressively with the duration of the 
delay — from 38% in patients with immediate 
ICU transfer to 57% in those whose transfer 
was delayed more than 24 hours. Each hour of 
waiting was independently associated with a 
1.5% increased risk of ICU death (hazard ratio, 
1.015; 95% CI, 1.006-1.023; P = 0.001). The 
authors calculated the fraction of mortality risk 
attributable to ICU delay to be 30% (95% CI, 
11.2% – 44.8%). 

n COMMENTARY
This study adds to a number of previous 
investigations showing that outcomes are better 
when patients who have been identified as 
critically ill can be moved immediately into an 
ICU for their care. For example, Chaflin and 
colleagues showed that a delay of more than 6 
hours in transferring patients from the emergency 
department to the ICU was associated with 
increased ICU and hospital mortality as well 
as with increased lengths of stay.1 For patients 
who became critically ill on the general wards, 
warranting transfer to the ICU, Young et al found 
a 3.5-fold higher unadjusted mortality rate in 
those whose transfer was delayed for more than 4 
hours.2 One strength of the current investigation 
is that all ICU admissions were studied in a unit in 
which the majority of patients experienced a delay 
prior to arrival, resulting in a large number of 

delayed transfers and permitting the investigators 
to determine the sequential effects of increasing 
delays on mortality.

When the ICU is full, newly arriving critically ill 
patients typically have to wait elsewhere in the 
hospital — in the emergency department, in some 
holding area, or on the general ward — until 
a bed becomes available. The incidence of this 
problem varies widely but it has been reported 
to occur in all areas of the world. According 
to Cardoso et al, delays because of ICU bed 
unavailability are particularly problematic in Latin 
America and its occurrence in more than two-
thirds of the patients admitted to their ICU during 
the course of one year does seem to be a lot. Still, 
the lesson of this study is important wherever 
ICU practice takes place. Well more than half of 
their patients received mechanical ventilation and/
or intravenous pressors — on the ward in many 
cases — with ward staff delivering and monitoring 
them. Maintenance of state-of-the-art care is a 
challenge under such circumstances, and the fact 
that the patients actually became more severely 
ill while awaiting an ICU bed — as indicated by 
APACHE II and SOFA scores — should come as 
no surprise.

If you build it, they will come. This has certainly 
been the experience at my institution, a regional 
trauma center where over the last 20 years the 
number of ICU beds has gradually increased from 
37 to more than 90, without a notable change 
in either patient acuity or the perennially high 
occupancy rate of our ICUs. Like many if not 
most hospitals, we still experience delays in the 
admission or transfer of critically ill patients to 
the units because of bed unavailability. Hospitals 
in the United States generally have more ICU beds 
as a proportion of total acute inpatient beds than 
is the case elsewhere in the world. Nonetheless, 
much of the data supporting the concept that 
delayed ICU admission worsens patient outcomes 
come from this country. Clearly, one of the central 
dilemmas in the economic and political aspects 
of health care is the fact that ICU care — which 
accounts for a very large proportion of total 
health care expenditures — improves survival 
once patients are identified as being critically ill. 
The current study cannot help but add fuel to the 
fire of this dilemma.   n

REFERENCES
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Acute Respiratory Failure in Chronic 
Neuromuscular Diseases: ICU 
Management and Long-Term Outcomes
By David J. Pierson, MD, Editor

SYNOPSIS: Most patients with chronic neuromuscular diseases who developed acute respiratory failure 
received noninvasive ventilation and many also required intubation, although the majority of them survived the 
hospitalization and most did not require long-term tracheostomy.

SOURCE: Flandreau G, et al. Management and long-term outcome of patients with chronic neuromuscular diseases admitted to ICU for acute 
respiratory failure. A single-center retrospective study. Respir Care 2011 (epub 2/21/11 prior to print).

Flandreau and colleagues at the Hôpital de 
la Croix-Rousse in Lyon, France, report 
their experience with patients with chronic 

neuromuscular disease (CNMD) admitted to their 
15-bed medical ICU because of acute respiratory 
failure (ARF). They reviewed the hospital records 
of all such patients first admitted because of ARF 
between 1996 and early 2007, and also followed 
up with all survivors as of mid-2008. Patients 
not admitted because of ARF were excluded, as 
were patients without a well-established diagnosis 
of CNMD and subsequent admissions for ARF. 
In addition to underlying CNMD diagnoses and 
patient demographics, the investigators recorded 
the cause of ARF and severity of illness by SAPS 
II score; how the patients were managed including 
the use of noninvasive ventilation (NIV), 
intubation, and tracheotomy; and short-term 
outcomes such as survival and ventilation status. 
In addition, all surviving patients were followed 
up either by interview or information from their 
primary physicians. 

During the 12-year admission period, 4813 
patients were admitted to the authors’ MICU; 
87 met all inclusion criteria. These patients 
were evaluated in two categories of CNMD: 
hereditary conditions (n = 44; Duchenne 
muscular dystrophy 19, other muscular 
dystrophies 17, spinal muscular atrophy 4, and 
miscellaneous 4) and acquired disorders (n = 
43; amyotrophic lateral sclerosis 20, myasthenia 
gravis 6, spinal cord injury 6, multiple sclerosis 
3, post-polio syndrome 2, and other, 6). Prior 
to the ICU admission, 48% of the patients in 
the first group were receiving NIV, vs 23% of 
the second group; pre-existing tracheostomy 
was present in 9% and 14% of the patients, 
respectively. 

As expected, patients with hereditary CNMD 

were younger than those with acquired disorders. 
Apart from this, there were no differences in 
initial severity of illness, initial arterial blood gas 
values, or precipitating cause of ARF (including 
airway secretions in 28%, hypoventilation in 
22%, pneumonia in 22%, and aspiration in 
11%). Eleven patients died during the index ICU 
admission (12.6%), with no difference between 
the hereditary and acquired groups. Eighty-two 
percent of patients with hereditary CNMD were 
treated with NIV in the ICU, compared to 63% 
of those with acquired CNMD (P = 0.04), and 
the corresponding rates of intubation were 30% 
and 56%, respectively (P = 0.017). The rates of 
tracheotomy during the admission (9% vs 12%) 
did not differ statistically.

Surviving patients were followed up for a median 
of 3 years. During this interval the overall 
mortality rate was 57.5%, which did not differ by 
type of CNMD. At the final follow-up assessment, 
46% of patients were receiving NIV and 29% had 
a tracheostomy. 

n COMMENTARY
I believe this is the largest outcome study 
yet reported among patients with CNMD 
admitted to the ICU because of ARF. Chronic 
neuromuscular disease is an uncommon 
cause of ARF, even in the medical ICU of an 
acknowledged center of excellence in managing 
such patients, as in the present instance. The 
majority of the patients in this series were 
managed acutely with NIV, but the need for 
invasive ventilation was nonetheless common. 
The mortality rate was low, and long-term 
outcome was independent of whether the 
underlying CNMD was hereditary or acquired.

This report documents excellent, state-of-the-art 
management for patients with ARF complicating 
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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.

CME/CNE Questions
4. the most frequently 
reported symptoms of 
chronically critically ill 
patients after six months are:
a. sleep problems.
b. pain and discomfort.
c. eating problems.
d. emotional problems.
e. having nightmares.

5. Which of the following 
is the potential side effect 
most likely to be observed 
following intravenous calcium 
administration?

a. Skin necrosis
b. Gastritis
c. Hemolytic anemia
d. Hypotension
e. Delirium

6. When family rounds were 
instituted as a part of daily 
interdisciplinary rounds:

a. families of patients who 
died during the ICU admission 
reported higher satisfaction. 
b. global satisfaction ratings 
improved for all participants. 

c. the frequency of family 
conferences decreased.

d. families of discharged 
patients reported increased 
frequency of communication. 

CNMD. This group of investigators 
is one of the most experienced 
anywhere, and first described long-
term management of CNMD patients 
with NIV nearly 30 years ago. Their 
unit also has established expertise in 
the acute application of NIV, as well 
as a cadre of unit-dedicated physical 
therapists who routinely contribute the 
following to the care of these patients 
on a 24/7 basis:

• Clinical assessment, several times 
daily, of coughing and swallowing 
capabilities as well as the adequacy 
of secretion clearance;

• Respiratory muscle support using 
manual assistance, mechanical 
insufflation-exsufflation, and 
intermittent positive-pressure 
breathing;

• Selection of NIV interface, mode, 
and settings as well as training the 
nurses; and

• Active involvement in mobilizing 
patients, including getting them 
out of bed at the earliest possible 
opportunity.

ICUs in France do not have respiratory 
therapists who perform some of these 
activities, although emphasis on these 
aspects of care and the expertise with 
which they are applied vary a great 
deal in this country.

This was a retrospective study, focused 
on a selected group of patients. It 
excluded readmissions and patients 
with acute neuromuscular processes, 
such as Guillain-Barre syndrome 
and cervical spinal cord injury. The 
population of patients with CNMD 
managed in Europe also differs 
from that in the United States, with, 
for example, many fewer patients 
with traumatic quadriplegia from 
cervical spinal cord injury. Despite 
these potential limitations to the 
generalizability of the findings, the 
present report is valuable for its 
demonstration that ARF in CNMD 
can have a low ICU mortality despite 
the short-term need for intubation, 
that permanent tracheostomy is by 
no means inevitable, and that long-
term survival after a bout of ARF is 
achievable for many patients.   n
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Tiotropium for COPD — The New Standard?

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

In this issue: Anticholinergic drugs for COPD; 
pioglitazone for diabetes prevention; insulin 
degludec in Phase 3 trials; and FDA Actions.

Anticholinergic drugs for COPD
Should anticholinergic drugs be first-line agents 

for preventing exacerbations in patients with 
chronic obstructive pulmonary disease (COPD)? 
The answer may be yes, according to a new 
study in the New England Journal of Medicine. 
Researchers from Europe compared the anti-
cholinergic drug tiotropium to the beta-agonist 
salmeterol in more than 7000 patients with 
moderate-to-very-severe COPD. The study was a 
randomized, double-blind, double-dummy, paral-
lel-group trial in which tiotropium once a day was 
compared to salmeterol twice a day. The endpoint 
was the incidence of moderate or severe exacerba-
tions. Over the 1-year study, tiotropium increased 
the time to first exacerbation compared to salme-
terol (187 days vs 145 days, 17% risk reduction, 
hazard ratio [HR] 0.83; 95% confidence interval 
[CI], 0.77 to 0.90; P < 0.001). Tiotropium also 
increased the time to first severe exacerbation (P 
< 0.001), reduced the annual number of moder-
ate or severe exacerbations (0.64 vs 0.72; P = 
0.002), and reduced the annual number of severe 
exacerbations (0.09 vs 0.13; P < 0.001). Adverse 
events were similar in both groups. There were 
64 deaths in the tiotropium group (1.7%) and 78 
in the salmeterol group (2.1%). The authors con-
clude that in patients with moderate-to-very-severe 
COPD, tiotropium is more effective than salme-
terol in preventing exacerbations (N Engl J Med 
2011;364:1093-1103). This is the first head-to-
head study to show benefit for anticholinergics but 
it must be pointed out that cardiac patients were 

excluded from the study, and the annual exacerba-
tion rates were lower than has been seen in other 
trials. The concomitant use of inhaled corticoste-
roids was evaluated and did not make a difference 
in the outcomes. The study was sponsored by 
Boehringer Ingelheim, the manufacturer of tiotro-
pium (Spiriva).  n

Pioglitazone for diabetes prevention
Pioglitazone reduces the risk of development 

of diabetes among prediabetic patients, accord-
ing to a new study. Pioglitazone was compared to 
placebo in a total of 600 patients with impaired 
glucose tolerance. After a median follow-up of 
2.4 years, the annualized incident rates for type 
2 diabetes were 2.1% in the pioglitazone group 
and 7.6% in the placebo group (HR 0.28, 95% 
CI, 0.16 to 0.49; P < 0.001). Conversion to nor-
mal glucose tolerance occurred in nearly half 
of the pioglitazone group and in 20% of the 
placebo group (P < 0.001) and treatment with 
pioglitazone was associated with significantly 
lower fasting glucose levels, 2-hour glucose lev-
els, and hemoglobin A1c levels. Pioglitazone also 
was associated with a decrease in diastolic blood 
pressure (2.0 mmHg vs 0.0 placebo), reduced 
rates of carotid intimal-medial thickening (P = 
0.047), and an increased level of HDL choles-
terol (increase of 7.35 mg/dL vs 4.5 mg/dL; P = 
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0.008). Pioglitazone caused greater weight gain 
than placebo (3.9 kg vs 0.77 kg; P < 0.001), as 
well as edema (12.9% vs 6.4%; P = 0.007). The 
authors conclude that pioglitazone reduced the 
risk of conversion of impaired glucose tolerance 
to type 2 diabetes but was associated with sig-
nificant weight gain and edema (N Engl J Med 
2011;364:1104-1115). Thiazolidinediones have 
been falling out of favor in recent years for the 
treatment of type 2 diabetes due to association 
with edema and heart failure. This new indus-
try-sponsored study suggests that pioglitazone 
(Actos) is more effective than metformin or life-
style changes in preventing conversion of predia-
betes to diabetes. What is unclear is the effect of 
these various interventions on long-term diabetic 
complications.  n

Insulin degludec in Phase 3 trials
Insulin degludec is an ultralong-acting insulin 

that is currently in Phase 3 trials. It forms soluble 
multihexamer assemblies after subcutaneous injec-
tion, resulting in a very long half-life of up to 40 
hours. A new study suggests that it can be used 
three times a week, achieving blood sugar control 
equivalent to daily insulin glargine. In a 16-week 
randomized, open-label, parallel group trial, 245 
type 2 diabetics aged 18-75 were randomized to 
insulin degludec once a day or three times a week, 
or insulin glargine once a day, all in combination 
with metformin. At the end of the study, mean 
hemoglobin A1c levels were similar across the treat-
ment groups at 7.3%, 7.4%, and 7.2%, respec-
tively. The rate of hypoglycemia was low in all three 
groups. The authors conclude that insulin degludec 
provides comparable glycemic control to insulin 
glargine without additional adverse events and may 
reduce dosing frequency due to its ultra-long action 
profile (Lancet 2011;377:924-931). The study was 
sponsored by its manufacturer, Novo Nordisk.  n

FDA actions
The FDA has approved the first new drug for 

lupus (systemic lupus erythematosus) since 1955. 
Belimumab is a fully human monoclonal antibody 
the targets human soluble B-lymphocyte receptor 
stimulator protein. It is indicated for the treatment 
of adult patients with active, autoantibody-positive 
lupus who are receiving standard therapy. In two 
pivotal studies, the drug was found to reduce dis-
ease activity compared to placebo plus standard 
therapy. More deaths and serious infections were 
reported for belimumab compared to placebo, 

and it does not appear to be effective in people of 
African or African American heritage (in whom 
the disease is three times more common), although 
more studies are needed to confirm this finding. 
Belimumab is marketed by GlaxoSmithKline as 
Benlysta.

The FDA has approved a phosphodiesterase 
type 4 inhibitor to reduce the number of exacerba-
tions from severe COPD associated with chronic 
bronchitis. Roflumilast is a once daily oral pill 
that reduces excess mucus and cough. It does not 
appear to benefit COPD that involves primarily 
emphysema. The approval was based on two Phase 
3 studies of more than 1500 patients. An accom-
panying medication guide informs patients of the 
potential risk of mental health problems including 
changes in mood, thinking, or behavior, as well as 
unexplained weight loss. Roflumilast is marketed 
by Forest Pharmaceuticals as Daliresp. 

The FDA has approved a new angiotensin II 
receptor antagonist, the eighth introduced to 
the American market. Azilsartan medoxomil is 
approved for the treatment of hypertension in 40 
mg and 80 mg once daily doses. The drug is touted 
as being more effective in lowering blood pressure 
than valsartan or olmesartan based on clinical 
trials. Like other angiotensin II receptor block-
ers, the drug will carry a box warning regarding 
pregnancy. Azilsartan is marketed by Takeda 
Pharmaceuticals as Edarbi.

Zostavax, Merck’s vaccine for the prevention of 
shingles, has been approved for use in individuals 
ages 50-59. It previously was approved only for 
those 60 and older. The approval was based on a 
placebo-controlled trial of more than 20,000 indi-
viduals 50-59 years of age. The vaccine reduced 
the risk of developing shingles in this group by 
approximately 70%.

The FDA has approved ipilimumab for the 
treatment of late stage (metastatic) melanoma. 
The drug is a monoclonal antibody that blocks 
cytotoxic T-lymphocyte antigen (CTLA-4). 
The approval was based on a single study of 
676 patients with melanoma who had stopped 
responding to other therapies. When compared 
to an experimental tumor vaccine, those receiving 
ipilimumab lived an average of 3.5 months longer 
(10 months vs 6.5 months). Autoimmune reactions 
were common including fatigue, diarrhea, rash, 
endocrine deficiencies, and colitis. Severe to fatal 
autoimmune reactions were seen in 13% of treated 
patients. Ipilimumab is manufactured by Bristol-
Myers Squibb and marketed as Yervoy.  n


