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Alterations of circadian rhythms in critically 
ill patients: can we sleep on it?
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Alterations in sleep and core body temperature 
represent an important and underestimated 

problem, despite it is well known that critically ill 
patients frequently may have sleep abnormalities 
during their Intensive Care Unit (ICU) stay. These 
patients suffer a considerable reduction of the 
most refreshing sleep stages, including rapid eye 
movement (REM) and slow wave sleep (SWS), 
as well as an increase of N1 (the stage which oc-
curs at sleep onset, also representing a transition 
from wakefulness to sleep) and N2, (light sleep 
or the moment of falling asleep, characterized by 
spindles and K complexes on EEG), which are the 
most superficial sleep stages.1 In addition, sleep 
is severely fragmented and disorganized, with a 
high number of cortical arousals (CA).2-5 Fur-
thermore, sleep disorders and circadian rhythm 
alterations have also been associated with many 
diseases, including cardiometabolic disorders, 
depression, delirium, cognitive impairment.6-9 
Similarly, the circadian rhythm of core body tem-
perature, (CBT) is also known to be altered in 
critically ill patients, and that the degree of circa-
dian abnormality correlate with severity of illness, 
as showed by Gazendam et al. when describing 
that the APACHE (Acute Physiology and Chronic 
Health Evaluation) III Score was found to be sig-
nificantly predictive of circadian displacement.10

In their study published in the current issue of 
Minerva Anestesiologica, Boots et al.11 collected 
data pertaining to sleep by polysomnography 

(PSG) during the evening hours, and temperature 
rhythm patterns in 20 critically ill mechanically 
ventilated patients. Their results show that the 
quality of sleep was in line with what is reported 
in literature. In fact, their patients were charac-
terized by a short or abolished REM phase, with 
45.0% (IQR: 13.8-77.2) of patients remaining 
awake for half of the study period, five of whom 
awake for more than 90% of the time, and an in-
crease of the N2 and N3 (deep sleep, the hardest 
to interrupt, characterized by a slow-wave activ-
ity that exceeds 20% of the time) in a 3 is 0-s ep-
och. phase duration. Similarly, the 24-hour CBT 
had a rhythmic pattern in 13 (65%) patients. Yet 
they found no significant associations between 
CBT rhythmicity, sleep stages, sleep EEG fre-
quency density, illness severity scores or TISS 
(therapeutic intervention scoring system) on the 
day of PSG, and no relationship between time 
awake and CBT rhythmicity or CBT peak time.

We thank the authors for this contribution; how-
ever, a few considerations must be made: first of 
all, the CBT site is quite relevant, as temperature 
readings may vary significantly. For example, be-
tween bladder and axillary the temperature read-
ings may differ up to -0.33±0.5 °C.12

It should be underlined that many patients 
were sedated: 60% with benzodiazepines dur-
ing the polysomnography exam and 15% with 
general anesthetics, which may have altered the 
quality of sleep itself.
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Finally, the relation between CBT and the 
polysomnographic exam was analyzed only in 
the evening hours, during which the different 
distribution of the sleep pattern in the critical 
patient within the 24-hour period is well known.

However, it is interesting to note how the au-
thors were able to obtain a maximal noise reduc-
tion to 32-dB through use of earplugs; therefore, 
eliminating an important factor influencing the 
quality of sleep.13, 14 The noise level in general 
the ICU’s has continued to increase over time, 
with average values measured near the patient’s 
bed between 50 dB and 65 dB, and peaks be-
tween 70 dB and 85 dB.15, 16 This has prompted 
the World Health Organization to recommend 
keeping a daily average sound level in the ICU 
below 30 dB and a maximum level of 40 dB, 
equivalent to the background noise in an urban 
setting. Furthermore, a prospective randomized 
study investigated the use of earplugs and eye 
masks in 64 critically ill ICU patients and dem-
onstrated a reduction in long awakenings and 
an increase in N3 duration when they are well 
tolerated.17

Although this study by Boots et al. represents 
an eye opener regarding the possible relation be-
tween CBT rhythms and ICU sleep, the number 
of patients was too scarce in order to draw any 
definite conclusions, and therefore we can nei-
ther confirm nor exclude this issue, leaving the 
task to future larger and statistically stronger 
studies.
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