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Editorial

The evolving approach to sedation in ventilated patients: a real 
world perspective
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The choice of the right sedative regimen is one of the 
most important supportive therapies in the treatment of 
critically ill patients, given mounting evidence that sedation, 
especially when deep, is associated with worse outcomes 
including mortality (1-5). The new 2013 Pain Agitation 
and Delirium (PAD) guidelines from the Society of Critical 
Care Medicine therefore has specific recommendations with 
regards to use of sedation in the critically ill—(I) monitor 
patients for level of sedation; (II) consider an analgesia 
first approach; (III) if a sedative is required, then a non-
benzodiazepine regimen (so propofol or dexmedetomidine) 
should be used; and (IV) patients should be managed with 
the lightest level of sedation and undergo daily spontaneous 
awakening trial (6). These recommendations have been 
made on the back on numerous important investigations 
in this last decade, which have brought to light the perils 
associated with sedation, but have also provided some 
insights on what best practices should be (2,3,5,7-12). 
The specific recommendations with regards to non-
benzodiazepines choice of sedative medication have been 
appropriately based on robust randomized controlled 
trials of benzodiazepines versus either propofol (11) or 
dexmedetomidine (7,9,12) to determine causal associations, 
yet the outcomes of these sedatives needed to be studied 
when the population sample is generalized (without the 
exclusions enforced in randomized controlled trials) and in 

real world practices where numerous confounders exist and 
medications are often co-administered.

Klompas et al. in the “Associations between different 
sedatives and ventilator-associated events, length of 
stay, and mortality in mechanically ventilated patients”, 
published in Chest (13), tried to answer whether there 
are important differences between the most commonly 
used sedative regimens when used as part of usual 
care in the intensive care unit (ICU). The author used 
proportional hazard models, accounting for measures 
of severity of illness, likelihood of sedative choice and 
confounders of hospital course, to compared patients who 
received at least one day of propofol, dexmedetomidine 
or benzodiazepines on hazards for ventilator-associated 
events (VAEs), time to extubation and hospital discharge, 
and hospital mortality in a cohort of unselected patients. 
They retrospectively identified all episodes of invasive 
mechanical ventilation lasting ≥3 days, between July 1, 
2006 and December 31, 2013 in a single center using a 
prospective database of ventilated patients, abstracted 
daily dichotomous (receiving vs. not receiving a particular 
sedative) and cumulative exposures to benzodiazepines, 
propofol, and dexmedetomidine for all patients using the 
hospital’s electronic medication administration record, and 
determined VAEs electronically. VAEs were categorized as 
ventilator associated conditions, infection-related ventilator 
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associated complications, and pneumonias. Of 9,603 
consecutive episodes of mechanical ventilation and 86,714 
ventilator days during the study period, approximately 66% 
of patients received at least one day of benzodiazepines, 
62% received at least one day of propofol, and 12% 
received at least one day of dexmedetomidine. Sensitivity 
analyses were used to further test these associations 
separately in patients with and without cardiac surgery and 
in those with greater than 1 day of a particular sedative. 
Regardless of how the data were analyzed patients treated 
with benzodiazepines and propofol had increased hazards 
for VAEs, but those on dexmedetomidine did not. Patient 
on benzodiazepines were associated with a greater hazard of 
staying mechanically ventilated, while patients on propofol 
and dexmedetomidine were not. Among recipients of 
propofol and dexmedetomidine, those on dexmedetomidine 
were associated with a lower likelihood of staying 
mechanically ventilated than propofol. Infection-related 
ventilator conditions were also higher in the benzodiazepine 
and propofol groups versus dexmedetomidine patients. 
There were no significant differences between propofol, 
benzodiazepines and dexmedetomidine on hazards for 
hospital discharge or death. 

This investigation offers real world affirmation to 
clinicians who care for critically ill patients and who 
have to deal with the common and clinically challenging 
practice of determining appropriate sedation choices in 
routine practice. The results of this study are in line with 
previous literature showing that decreased exposure to 
benzodiazepines over propofol and dexmedetomidine may 
lead to improved patient outcomes. In a metaanalysis of 
randomized trials, Fraser et al. demonstrated that the use 
of non-benzodiazepine sedation in medical and surgical 
adult ICU MV patients was associated with 1.65-day 
shorter length of ICU stay and 1.9-day shorter duration 
of mechanical ventilation compared to patients receiving 
benzodiazepines for sedation (14). Carson et al. showed 
that even continuous use of propofol was superior to 
intermittent use of lorazepam with regards to outcomes 
such as time on mechanical ventilation (11). In the 
MENDS trial (Effect of sedation with dexmedetomidine 
vs. lorazepam on acute brain dysfunction in mechanically 
ventilated patients) lorazepam was associated with a higher 
risk of transitioning into delirium during each subsequent 
24-h period (7) as compared to dexmedetomidine where 
the risk was lowered. Similar reduction in delirium rates 
and additionally duration of mechanical ventilation were 
seen in the SEDCOM study of dexmedetomidine versus 

midazolam, whereas the MIDEX study showed that 
dexmedetomidine was superior to benzodiazepines with 
regards to time on mechanical ventilation. Seymour et al. 
performed a secondary data analysis of hourly sedative 
dosing among patients enrolled at the largest site of the 
Awakening and Breathing Controlled Trial confirming 
that greater use of benzodiazepines and propofol, in ICU, 
was associated with adverse outcomes among mechanically 
ventilated patients. Benzodiazepine dose during the day, and 
increases at night, were associated with delayed liberation 
from mechanical ventilation and subsequent delirium (15). 
Recent advances in critical care medicine have identified 
acute brain dysfunction (delirium and coma) as a highly 
prevalent manifestation of organ failure in critically ill 
patients that is associated with increased length of MV, 
longer ICU stays, increased cost, long term cognitive 
impairment, and mortality (16-19) so interventions directed 
to prevent and/or reduce delirium burden have become 
important. While it is unclear how benzodiazepines 
predispose patients to delirium, these drugs may cause 
brain dysfunction through the activation of γ-aminobutyric 
acid (GABAA) central nervous system receptors that alter 
levels of potentially deliriogenic neurotransmitters, such as 
dopamine, serotonin, acetylcholine, norepinephrine, and 
glutamate (7). Dexmedetomidine on the other hand acts at 
the level of the locus ceruleus, and therefore has a different 
neurotransmitter release profile, which mimics non-REM 
sleep (20). It is unclear if these mechanisms portend the 
beneficial effects seen with dexmedetomidine. 

Klompas et al. (13), moreover, provide further data 
supporting the utilization of dexmedetomidine as a clinically 
useful and advantageous medication for many ICU patients 
and that it may offer some advantages over propofol. These 
data too are in line with the recent PRODEX trial of 
propofol versus dexmedetomidine where there were trends 
towards shorter duration of mechanical ventilation in the 
dexmedetomidine group (12).

Sedatives exert profound effects on the central nervous 
system but their effects on the immune system are 
potentially underappreciated. Klompas et al. (13) found that 
benzodiazepines and propofol both increased the likelihood 
of infection-related ventilator complications. Indeed, 
animal studies to date suggest some sedatives could have 
anti-inflammatory effects and may increase susceptibility to 
infection through direct effects on immune cells or indirect 
effects through neural-immune interactions. Propofol and 
benzodiazepines seem to induce suppression of the innate 
immune response perhaps via activation of GABAA receptors 
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on immune cells (21). The activation of GABAA receptors, 
by benzodiazepines, leads to cytoplasmic acidification in 
macrophages, resulting in impaired cytokine production, 
phagocytosis and bacteria killing (22). The α2 adrenoceptor 
agonists, such as dexmedetomidine, on the other hand, 
enhance macrophage phagocytosis and bacterial clearance 
(23,24), while exerting minimal effect on neutrophil 
function (25). Pandharipande et al. showed that septic 
patients treated with dexmedetomidine had shorter duration 
of acute brain dysfunction (delirium and coma), lower daily 
probability of delirium, shorter time on the ventilator, 
and improved 28-day survival as compared with septic 
patients treated with lorazepam (26). This mortality benefit, 
accentuated in septic patients may be due to several factors 
including the differences in the effects of these sedative 
regimens on both innate immunity and inflammation and 
also on the anti-apoptotic role of dexmedetomidine (26). On 
the basis of apparent increased susceptibility to spontaneous 
bacterial infection (9,21,22) and mortality related to 
benzodiazepines in the setting of infection (22), Nakafero 
investigated these effects in patients with Influenza-like 
illness (ILI). Exposure to benzodiazepines was associated 
with increased occurrence of both IL-I-related pneumonia 
and mortality (27). Benzodiazepine use was also associated 
with increased occurrence of asthma exacerbation and with 
increased all-cause mortality during a median follow-up of 
2 years in a cohort of asthma patients (28) as well with an 
increased risk of pneumonia and long-term mortality in 
patients with a prior diagnosis of CAP (21). Further study 
will be necessary to clarify the role of sedatives on immune 
system and their safety in the context of infection especially 
in a population as the critically ill patients at high risk of 
infection. 

Whi l e  there  s eems  to  be  mount ing  ev idence 
supporting beneficial effects of dexmedetomidine and 
propofol over benzodiazepines, and some early signals 
that dexmedetomidine may be a superior agent than 
even propofol, we need larger studies with long-term 
outcomes including mortality, cognitive impairment and 
functional decline, given the importance of survivorship 
over just survival. Large ongoing investigations such as 
MENDS2 (dexmedetomidine versus propofol in severe 
sepsis; NCT01739933) and SPICE III (early goal-directed 
sedation; NCT01728558) will undoubtedly be the next 
chapters in advancing knowledge about best sedation 
techniques to liberate patients from mechanical ventilation 
and improve functional quality of life. In the interim large-
scale implementation of the SCCM-PAD guidelines, 

the ICU Liberation campaign to focus attention on the 
ABCDEF bundle (www.iculiberation.org) and the eCASH 
concept of early comfort, analgesia and humane care are all 
good frameworks to help clinicians in managing sedation, 
when needed, in critically ill MV patients (29).

This study by Klompas (13) has some important 
limitations that need to be acknowledged. This was a single 
center retrospective analysis so some of the findings could 
be the results of residual confounding, local practice and 
perhaps unmeasured propensities for the sedative choices. 
Another limitation is that the authors did not report the 
total amount of drugs received by the patients, medication 
exposure was dichotomized and that the patients exposed 
to dexmedetomidine were few (12%) and for the most part 
they were cardiac surgery patients (57%). Additionally, 
changes in patient conditions, including severity of illness 
may not have been appropriately accounted for given 
the time-varying nature of these variables. Despite these 
limitations, this study does provide us with validation 
that the results from large randomized controlled trials of 
sedative agents are applicable in the real world setting and 
recommendation from recent guidelines appear justified.
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