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CAM-ICU seems to be a very simple and time-efficient instru-
ment. While the CAM-ICU attempts to capture disturbances in
attention and cognition, it fails to capture the fluctuating nature
of these disturbances since the evaluations are done at one point
in time. Importantly, this may lead to underdiagnosis of delirium
when compared with a comprehensive evaluation that takes into
account documentation of these disturbances fluctuating over
time, as investigators in this study found. The results of this study
raise several important questions. (/) Was it the CAM-ICU as
a screening instrument or the failure to actually follow each and
every step that lead to its poor performance? (2) Are other tests
of ICU delirium (e.g., Intensive Care Delirium Screening
Checklist [I[CDSC]) (10) subject to the same problems as the
CAM-ICU? (3) What is/are the specific shortcoming(s) of the
CAM-ICU? (4) Are the findings from this Netherlands study
reproducible in other settings? If so, can the CAM-ICU be
modified to overcome its potential shortcomings? (5) How, if
at all, do the outcomes (short term and long term) that ICU
delirium portends differ among patients with “gold standard”
delirium versus delirium diagnosed by CAM-ICU?

A screening tool must have a high sensitivity to be clinically
useful. Are there inherent limitations to the CAM-ICU as a use-
ful instrument for identifying ICU delirium? Such a finding
would be analogous to the inherent limitation of ultrasound
screening for asymptomatic deep vein thrombosis (11, 12). On
the other hand, improper use of any instrument may lead to
a perception of limitations that is untrue. Further studies are
needed to better answer this important question raised by this
study. In the meantime, we should be cautious when using the
CAM-ICU to screen patients for delirium, both in clinical and
research settings. When it is used we must be certain that each
step is followed precisely, and we should await further research
to shed light on this important issue.
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Lipid Metabolism: A New Frontier in Sleep

Apnea Research

Obstructive sleep apnea (OSA) is a common condition charac-
terized by recurrent collapse of the upper airway during sleep.
Clinical studies performed over the last decade have shown that
OSA is associated with cardiovascular morbidity and mortality
(1, 2). The pathogenesis of cardiovascular complications of
OSA is not fully understood, but several mechanisms have been
implicated, including increased sympathetic activity, oxidative
stress, systemic inflammation resulting in insulin resistance, hy-
pertension, and endothelial dysfunction (3). Recent studies in
animal models have identified dysregulation of lipid metabolism
and dyslipidemia as a potentially important mediator of accel-
erated atherogenesis in OSA (4, 5). However, clinical evidence
on causal relationships between OSA and dyslipidemia remains
contradictory.

There are several reports related to the impact of OSA on
fasting lipid levels; however, post-prandial levels of plasma lipids
have not been previously assessed.

Post-prandial hypertriglyceridemia has recently been linked
to increased cardiovascular morbidity and mortality (6-8) that
is attributed to accumulation of atherogenic remnants of
triglyceride-rich chylomicrons. In contrast, fasting triglycerides
have not been attributed to significant cardiovascular risk (9).
Therefore, examining the effect of OSA and subsequent treat-
ment on post-prandial lipid levels is of significant research
interest.

In this issue, Phillips and colleagues (pp. 355) provided the
first data on the impact of moderate to severe OSA on lipid
metabolism in humans (10). The authors conducted the first
randomized placebo-controlled crossover trial measuring the
effect of continuous positive pressure (CPAP) therapy for 2
months on plasma lipids over 24 hours as a primary outcome.
The participants received standard meals in the controlled
environment, and the effects of therapeutic and sham CPAP
treatments were compared. Assessment of lipid metabolism
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during both waking and sleep was undertaken with seven blood
samples drawn across the 24-hour study period. CPAP treat-
ment did not modify fasting lipid levels. In both treatment
groups, 24-hour triglyceride levels peaked at 2:00 p.m., 5 to 6
hours after breakfast, and at 3:00 a.M., 6 to 7 hours after dinner.
Therapeutic levels of CPAP markedly decreased post-prandial
hypertriglyceridemia. In addition, CPAP therapy lowered fast-
ing and nonfasting total cholesterol levels.

It should be noted that the effect of CPAP on post-prandial
hyperlipidemia was relatively modest and mostly attributable to
areduction of triglyceride levels at two time points, 2:00 p.m. and
3:00 a.m. The effects of CPAP could have been impacted by
the following methodological issues. First, the compliance with
CPAP treatment was not ideal with the mean use of 4.4 hours/
night. Second, the usual peak of triglyceride concentration is 4
hours after a meal (7). Unfortunately, no single blood draw
coincided with the potential biological peak of post-prandial
triglycerides. Finally, patients were awakened from sleep for
the blood draws resulting in sleep fragmentation and possibly
stress related to the venipuncture. This could have been avoided
if an indwelling venous catheter was utilized.

How could OSA promote post-prandial hyperlipidemia? Re-
cent translational research provides some clues. Post-prandial
lipid levels are determined by the degree of chylomicron intes-
tinal absorption and clearance. Our group has recently examined
post-prandial lipid metabolism in a mouse model of chronic in-
termittent hypoxia (CIH) that mimics the oxygen profile in
patients with severe OSA (11). Mice were exposed to 4 weeks
of CIH or control conditions followed by gavage of retinyl pal-
mitate to measure chylomicron clearance. Compared with con-
trol, CIH caused a rapid peak of retinol ester concentration with
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Figure 1. Effects of chronic intermittent hypoxia (CIH) on lipoprotein
clearance. CIH inhibits triglyceride-rich lipoprotein clearance (chylomi-
crons [CM] and very-low-density lipoprotein [VLDL]) by activating
angiopoietin-like protein-4 (Angptl-4), a potent inhibitor of lipoprotein
lipase (LpL) in the adipose tissue. The decrease in the LpL activity, an
enzyme that is anchored at the capillary endothelium, promotes a sig-
nificant decrease in the hydrolysis of triglycerides into free fatty acids
from CM and VLDL particles. The consequence of the LpL inhibition is
the prolonged circulation of CM and VLDL in the bloodstream that may
favor the progression of atherosclerosis.
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a slow decline suggesting that intestinal absorption remained
intact, whereas clearance of chylomicrons from bloodstream
was impaired. Poor clearance of chylomicrons during CIH was
accompanied by elevation of fasting very-low-density lipopro-
teins, suggesting that CIH inhibits clearance of triglyceride-rich
lipoproteins through a common pathway. This common path-
way is likely mediated by lipoprotein lipase (LPL), a key en-
zyme responsible for the hydrolysis of core triglycerides in
chylomicrons and very-low-density lipoproteins (12). CIH in-
duced a striking 80% decrease in LPL activity in adipose tissue.
CIH also increased mRNA and protein levels of a potent LPL
inhibitor, angiopoietin-like protein 4, in adipose tissue, suggest-
ing a potential mechanism of LPL inactivation (Figure 1).

In conclusion, Phillips and colleagues (10) have shown that in
humans with OSA, post-prandial lipids are elevated and favor-
ably impacted by CPAP. Emerging translational research sug-
gests that dysregulation of lipid metabolism in OSA is an
important additional mediator of atherosclerotic burden. Treat-
ment with CPAP may modify this atherosclerotic risk in addition
to the previously reported effects on pathways mediating sympa-
thetic activity, oxidative stress, and systemic inflammation.
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