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Abstract

Background: Critically ill patients require sedation for patient comfort and ventilator synchrony. Despite the extensive
use of sedation, to date there is no consensus on the best sedation practices. We attempt to investigate our local sedation
practices.

Method: This was a single-centre prospective, observation cohort study in medical and surgical intensive care unit (ICU)
patients who were ventilated and sedated for more than 24 hours. Baseline demographics were obtained and patients
followed-up for 28 days or to ICU discharge. Details on sedatives, ventilation duration, vasopressors and renal replacement
therapy use, hospital/ICU length of stay, mortality, delirium, and sedation depth were collected and analysed.

Results: From March to July 2012, 58 patients were recruited with a mean Acute Physiology and Chronic Health Evaluation
Il (APACHE II) score of 20.2 £8.5. Hospital mortality rates were 32.8%. Patients were followed-up for 387 ICU patient-
days. In the early period (first 48 h), the most popular sedative used was propofol (74.1%), followed by morphine (29.3%).
In the subsequent period (>48 h), most patients were not sedated (47.6%); morphine became the most popular sedation
drug (32.5%) followed by propofol (31%). Ketamine, haloperidol and diazepam were not given. In total, 1994 Richmond
Agitation and Sedation Score (RASS) assessments were performed over 387 ICU patient-days; | |.1% of RASS assessments
were prescribed a sedation target, and 86% of them met the prescribed targets. Delirium was observed in 22.4% of patients.
Compared with medical patients, surgical patients were more likely to be prescribed a sedation target (14.2% vs. 7.4%,
p<0.01), require lower doses of sedation, have a RASS score of between —2 to | (84.8% vs. 72.3%, p<0.01) and have fewer
incidences of delirium (4.1% vs. 12.19%, p=0.01).

Conclusion: Propofol and morphine were the most commonly prescribed sedatives. Different sedation practices between
units may contribute to a reduction in delirium incidence.
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Introduction

Sedation is commonly prescribed in the intensive care to  to improve survival rates and duration of mechanical ven-
minimize ventilator dyssynchrony, enhance patients’ com-  tilation.>” However, light sedation also increases the stress
fort and to aid in the intensive care unit (ICU) procedures.
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response, although this has not led to an increased inci-
dence of myocardial ischaemia.?

Delirium is an important complication in the critically ill
patient, with an incidence ranging from 6% to 29%.89 It is
associated with increased mortality, prolonged ICU and
hospital length of stay, greater costs and resource utilization
and the development of post-ICU cognitive impairment.2
The Richmond Agitation-Sedation Scale (RASS) is a score
used to provide a reliable and reproducible diagnosis of
delirium.'©

The ANZ SPICE study? reported that early sedation
depth predicts mortality and ventilator time. The SPICE SG
study was a prospective, observational cohort study con-
ducted in Singapore in 2012 to investigate sedation practices
in public institutions. We report a nested-cohort study involv-
ing the Surgical and Medical ICUs in our institution with the
aim to define our institution’s sedation practices in terms of
drug use, sedation depth and incidence of delirium, with the
potential to use this as a basis for further research and quality
improvement initiatives.

Methods
Study design and process

From March to July 2012, SPICE SG conducted a prospec-
tive, observational, longitudinal multi-centre cohort study,
involving seven ICUs (four surgical, three medical) in four
major public hospitals in Singapore using the ANZ SPICE
protocol.? We extracted and report on our local institution
data which included a medical and a surgical ICU. Our insti-
tution’s ICUs follow a closed model of care, led by a full-time
intensivist. In the surgical ICU (SICU), the ICU is managed
by intensivists who trained from anaesthesia, while in the
medical ICU (MICU) they are trained from internal medi-
cine/respiratory and critical care backgrounds. There is an
on-duty specialist registrar at all times, and the nursing ratio
was |:1-2.

Ethics approval was obtained and the requirement for
informed consent was waived due to the observational
nature of the study.

Inclusion and exclusion criteria

All sedated, intubated and mechanically ventilated adult ICU
patients who were expected to remain for more than 24
hours were eligible. Patients with suspected or proven
dementia, neurological impairment, psychiatric illnesses or
who were unable to communicate with the investigators
were excluded. No centres recruited more than 30 patients.

Study logistics

Prior to commencement of the study, the investigators,
research staff and ICU nurses were trained in the ANZ
SPICE protocol, including assessment of patients using the
RASS!0 and the Confusion Assessment Method for Intensive
Care (CAM-CU).!!" The local languages (English, Mandarin,
Malay, Tamil, local dialects) were used to communicate with
the patients.

Definitions and data collection methods

We used the ANZ SPICE study protocol® with a streamlined
standardized case report form for data entry.

Upon enrolment into the study, relevant demographic
data including age, sex, weight, Acute Physiology and Chronic
Health Evaluation I (APACHE 11)!'2 and admission source
were collected.

RASS and pain scores were assessed at baseline and every
4 hours by trained nurses. Patients who were in the RASS
range of —2 to +1 were considered lightly sedated. Those in
the RASS range of —3 to —5 were considered deeply sedated.
Patients with RASS greater than +2 were agitated. Daily
CAM-ICU assessments were only performed for lightly
sedated patients. A patient was diagnosed with delirium if
CAM-ICU was positive.

The first 48 h of ICU admission was considered the early
period. A patient was considered to have early deep sedation
if a RASS score of —3 to —5 was recorded during this period.
The period after was considered the subsequent period.

All cumulative sedative medication infusions and doses
were collected. Daily sedation cessations and indications
were noted. Adjunct therapies, such as use of physical
restraints, renal replacement therapy and vasopressors, were
recorded. The patients were followed-up for up to 28 day or
until ICU discharge.

We recorded outcomes of development of delirium, tra-
cheostomy performed, ventilation duration, vasopressor and
renal replacement therapy use, ICU/hospital mortality and
ICU/hospital length of stay. A subgroup analysis comparing
patients in the MICU and SICU were also performed.

Statistical analysis

Statistical analysis was performed using SPSS 17. Comparisons
of categorical data and proportion were performed using the
chi-squared or Fisher's Exact Test when appropriate.
Parametric continuous variables were compared using the
Student’s t-test. Non-parametric variables were compared
using the Wilcoxon Rank-sum test.

Results
Baseline characteristics

In total, 58 patients were enrolled over 5 months. Their base-
line demographics are presented in Table |. We assessed a
total of 387 ICU patient-days, of which 348 were ventilated
days; | 16 were in the early (first 48 h) period and 27| were
in the subsequent (after 48 h) period.

31.0% of patients were lightly sedated within the first 48 h.
Patients who were deeply sedated in the early period were
more likely to be males (67.5% vs. 22.2%).

Sedation in the ICU

In the early period the most popular sedation drug used was
propofol, given for 86 patient-days (74.1%), followed by mor-
phine (34 patient-days, 29.3%). In the subsequent period,
most patients were not sedated (129 patient-days, 47.6%);
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morphine became the most popular sedation drug (88
patient-days, 32.5%), followed by propofol (84 patient-days,
31%). Patients were not given haloperidol, diazepam or
ketamine.

Sedatives were generally preferred over the use of analge-
sics, with 87.9% of patients sedated with propofol and 50%
with morphine during the entire study period. The overall
drug regimen and the comparison of type and dose of seda-
tives in lightly sedated versus deeply sedated patients in the
first 48 hours are presented in Table 2.

Sedation cessation refers to the deliberate intent by the
clinician to stop sedation. This was done on 83 patient-days
(21.4%), with the main indication being for extubation. This is
presented in Table 3. In the five patients where routine seda-
tion cessation was performed, there was no difference in
ventilator days (6.4 days vs. 6.0 days where no routine seda-
tion cessation was done) nor ICU length of stay (9.8 days vs.
6.8 days).

Table |. Study cohort characteristics.

Study cohort (n=58)

Age, mean (SD), years 63.1 (£14.3)
Male, n (%) 31 (53.4)
Weight, mean (SD), kg 62.7 (£15.1)
APACHE Il score, mean (SD) 20.2 (£8.5)
Admitting location

Emergency department, n (%) 9 (15.5)
Ward, n (%) 32 (55.2)
Emergency post-operative, n (%) 14 (24.1)
Elective post-operative, n (%) 2(34)
Admission to ICU after office hours, n (%) 34 (58.6)
Ventilation days, median (IQR), days 4 (3-5.5)
Vasopressor use, n (%) 38 (65.5)
Renal replacement therapy, n (%) 20 (34.5)
Tracheostomy after ICU admission, n (%) 3(52)
Time to tracheostomy, median (IQR), days 10 (8.5-15.5)
ICU length of stay, median (IQR), days 5(4-8)
Hospital length of stay, median (IQR), days 23 (12-39)
ICU mortality, n (%) 10 (17.2)
Hospital mortality, n (%) 19 (32.8)

APACHE II: Acute Physiology and Chronic Health Evaluation II; ICU: Intensive
Care Unit; IQR! inter-quartile range; SD: standard deviation.

Table 2. Sedatives used and their doses.

Clinical outcomes

There were 1994 RASS assessments performed over 387 ICU
patient-days. In 221 RASS assessments (1 |.1%), the ICU team
had a prescribed sedation target. Patients who were prescribed
a sedation target met the prescribed targets 86% of the time.

Overall, 1577 (79.1%) of the sedation were in the light
sedation range. This occurred more often in the subsequent
compared with the early period (84.7% vs. 64.8%). There
were more deep sedations in the early compared with late
periods (30% vs. 13.8%). The range of RASS scores over the
two periods are presented in Figure |.

Deep sedation occurred in 32 (55.29%) patients within 4
hours of commencing ventilation and in 41 (70.7%) patients
at 48 hours.

In total, |3 patients (22.4%) had at least one episode of
delirium during the ICU admission. There were 22 (5.9%)
patient-days of CAM-ICU being positive with a median dura-
tion of | day (IQR 1-2), with more occurring in the subse-
quent period compared with the early period (60.1% vs.
39.1%).

In the cohort, 65.5% were given vasopressors, 34.5% under-
went renal replacement therapy, and 5.2% received a tracheos-
tomy. The median days on the ventilator was 4 (3-5.5). The
overall ICU and hospital mortality were 17.2% and 32.8%,
respectively. The median ICU and hospital length of stay were
5 (4-8) and 23 (12-39) days, respectively (see Table I).

Patients who were lightly sedated within the first 48 hours
of admission were less likely to require vasopressor use (eight
patients, 44.4% vs. deep sedation 30 patients, 75%, p 0.04).
There were no differences in ventilation days, renal replace-
ment therapy, ICU and hospital length of stay and mortality
between sedation depth.

Comparison between MICU and SICU

There was no difference in demographics between the
patients from the two ICUs. In particular, the APACHE Il
scores did not vary significantly, suggesting that the severity of
critical illness in both groups was similar (see Table 4).

While the choice of sedation drugs is similar, there was a
significant difference in sedation practices between the two
ICUs. In the SICU, 82.1% of patients were sedated with
propofol, 64.3% with morphine and 28.6% with

Drugs given Total number of patient-days Number of patient-days where Number of patient-days where — p-value*

(n=387) patients were lightly sedated patients were deeply sedated

within the first 48 h (n=110) within the first 48 h (n=172)

No of patient- Dose/day”™ No of patient- Dose/day” No of patient- Dose/day”

days, (%) days, (%) days, (%)
Propofol 171 (44.2) 930.8 +729mg 39 (35.5) 692.6 £137mg 127 (73.8) 991.1 +843mg 0.08
Morphine 127 (32.8) 204 +1.8mg 29 (26.4) 134 +1.6mg 98 (57.0) 22.5 +£2.2mg 0.03
Dexmedetomidine 19 (4.9) 23 +05mg 1 (10.0) [.4 £0.3mg 8 (4.7) 3.6 +Img 0.23
Fentany! 4 (1.0) 1238 £19.Imcg 2 (1.8) 1475 £325mcg 2 (12) |00mcg 0.28
Midazolam 26 (6.7) 689 £198mg  3(27) 6.3 £4.3mg 23 (13.4) 77 £21.8mg 0.26

“mean tstandard deviation.
*p-value calculated based on the mean dose of sedative used per day.

Note: light sedation refers to RASS —2 to |; deep sedation refers to RASS > (=3).
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dexmedetomidine. In contrast, inthe MICU, 83.3% of patients
were sedated with propofol, 36.7% with morphine and 20%
with midazolam. No patients in the MICU were given dexme-
detomidine and fentanyl. For patients sedated with propofol,
those in SICU were likely to receive a lower mean dose of
drug per patient day compared with those in MICU (597.7
+80.4mg/day vs. | 140.2 £102.5 mg/day, p<0.01).

A significantly greater number of patients had a prescribed
sedation target in the SICU compared with the MICU (14.2%
vs. 7.4%, p<0.01). Correspondingly, a greater proportion of
patients in the SICU had RASS scores of between —2 to |
(920 RASS assessments, 84.8%) than the patients in the
MICU (657 RASS assessments, 72.3%) (p<0.01). There were
fewer delirious patients in the SICU with a positive CAM—
ICU score 4.1% vs. 12.2% (p<0.01).

Despite these differences, the outcomes for both ICU
patients in terms of median ventilation days, administration of
vasopressors and renal replacement therapy, ICU/hospital
length of stay and ICU/hospital mortality were similar.

Table 3. Incidence of deliberate sedation cessation and their
reasons.

Number of patient-days
(n=387)

Deliberate cessation, n (%) 83 (21.4)
Reasons for deliberate sedation cessation

Extubation, n (%) 51 (13.2)
Deep sedation not required, n (%) 7(1.8)
Routine daily interruption, n (%) 5(1.3)
Others, n (%) 20 (5.2)

Note: deliberate sedation cessation refers to when sedation was intention-
ally stopped by the intensivist.

Discussion

In our study, we found that lightly sedated patients were more
likely to have been prescribed a sedation target. In addition,
propofol and morphine were the most commonly used seda-
tives. Compared with MICU patients, surgical patients were
more likely to be prescribed a sedation target, require lower
doses of sedation, have a RASS score of between =2 to | and
have fewer incidences of delirium. The demographics of our
study patients resemble those in Shehabi et al. in both his
Australia/New Zealand and Malaysian studies.'3

Some 87.9% of our patients were sedated with propofol
and 50% with morphine during the study period. To date,
studies are mixed with regards to the most optimal sedation
regime for use in critically ill patients. In a review of surveys
done on sedative choices, midazolam and propofol were the
top choices for sedation.'* There were no patterns observed
amongst the surveys, and the choice of drugs was primarily
related to geography. European physicians were equally
divided on the use of morphine or fentanyl (33% each), and
propofol was more frequently used in SICUs. Americans
tended to use lorazepam and midazolam.!* There is a paucity
of data on Asian practices of sedation, but one study from
Malaysia identified the most frequently used sedatives as
midazolam (39.6%) and morphine (31.7%)."3

Dexmedetomidine is an alpha-2 adrenergic agonist which
causes sedation by inhibiting the release of noradrenaline at
the locus coeruleus in the brainstem. The use of dexmedeto-
midine has been gaining popularity, as it is believed to result in
a lower incidence of delirium (3%) compared with that of
propofol and midazolam (50% each)."”> Dexmedetomidine
can also reduce the ventilator time and provide analgesia (and
hence reduces the need for more analgesic sedatives).'®
Another drug that was not used in our study but is a good
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Table 4. Comparison between medical and surgical ICUs.

SICU (n=28)  MICU (n=30) p-value
Age, mean (SD), yr 65.1 (£15.7) 613 (x127) 032
Male, n (%) I3 (46.4) 18 (60) 0.43
Weight, mean (SD), kg 659 (£14.2) 59.6 (£154) O.11
APACHE Il score, mean (SD) 185 (£93) 218 (x75) 0.14
Sedation drugs
Propofol, n (%) 23 (82.1) 25 (83.3) |
Morphine, n (%) 18 (64.3) Il (367) 0.07
Dexmedetomidine, n (%) 8 (28.6) 0 <00l
Midazolam, n (%) 6214 6 (20%) |
Fentanyl, n (%) 3(10.7) 0 0.1
Dose of drugs
Propofol, mean (SD), mg/day 597.7 (£804) 11402 (x1025) <0.0I
Morphine, mean (SD), mg/day 18.8 (£2.1) 246 (£33) 0.5
Dexmedetomidine, mean (SD), mg/day 2.3 (x£05) -
Fentanyl, mean (SD), mcg/day 1238 (£19.1) -
Midazolam, mean (SD), mg/day 33.6 (£18.0) 909 (£293) 0.16
The following sections are based on the number of patient-days as the denominator
Outcomes
Ventilation days, median (IQR), days 4 (3-5.5) 4 (3-6) 0.43
Vasopressor use, n (%) 17 (60.7) 21 (70) 0.58
Renal replacement therapy, n (%) 10 (35.7) 10 (33.3) |
ICU length of stay, median (IQR), days 55 (4-9.25) 5(3.25-7) 032
Hospital length of stay, median (IQR), days 28 (19.5-31.75) 18 (12-31.75) 0.16
ICU mortality, n (%) 3 (10.7) 7 (23.3) 03
Hospital mortality, n (%) 6(214) 13 (43.3) 0.097
The following sections are based on the number of daily assessments as the denomina- SICU (n=1085) MICU (h=909)
tor
Sedation target prescribed, n (%) 154 (14.2) 67 (74) <0.0l
RASS score
RASS between =2 to |, n (%) 920 (84.8) 657 (72.3) <00l
RASS <(=3), n (%) 160 (14.7) 209 (23.0) <00l
Positive CAM-ICU, n (%) 7 (4.1 15(122) 0.01

APACHE [I: Acute Physiology and Chronic Health Evaluation II; ICU: Intensive Care Unit; IQR: inter-quartile range; SD: standard deviation; CAM—-ICU:

Confusion Assessment Method for Intensive Care.

alternative is remifentanil. Remifentanil has been shown by
Rozendaal et al,'” in a randomized controlled trial, to have
shorter ventilator weaning time, earlier extubation, shorter
ICU length of stay, and improved sedation-agitation scores
and intensivist/ICU nurse satisfaction.

As many as 70% of critically ill patients who are admitted
to the ICU are sedated.'® Ways to minimize sedation include
daily sedation breaks, avoiding sedation and protocolized
sedation. However, the Cochrane review by Burry et al. found
that there was no strong evidence that scheduled daily seda-
tion breaks alter the duration of mechanical ventilation, mor-
tality, length of ICU or hospital stay, adverse event rates, drug
consumption or quality of life for critically ill patients.'” The
notion of no sedation in this group of patients was also stud-
ied by Strem et al,, who found that patients not sedated had
more ventilation-free days and a shorter ICU stay.® Sedation
strategies obtained from survey results indicate that about
28% of correspondents practised daily sedation breaks, and
41% protocolized sedation. In our study, similarly 21.4% of
patients had sedation breaks, but the majority of them were
for extubation (13.2%). The low frequency of practice for
sedation breaks may be due to fear of respiratory

compromise, lack of nursing support and inadvertent
self-extubations.?

Despite our nationwide intent for routine sedation tar-
gets, only |'1.1% of all RASS assessments had a sedation tar-
get. This is similar to that found in Shehabi et al's study, where
sedation targets were prescribed for 24.9% of patients.?
Once a target was prescribed, patients were likely to meet
their sedation targets and achieve optimal levels of sedation.
Over-sedation has been found to occur in 6-62% of seda-
tion assessments.! By the use of a sedation target as in our
study, up to 86% of patients will be optimally sedated. The
use of a sedation target is also associated with reduced costs
of 22-94%.2!' RASS is a |0-point scale, with each point cor-
responding to the state of arousal. The assessments are easy
to administer, with a high reliability and validity in ventilated
and non-ventilated, sedated and non-sedated, and medical
and surgical ICU patients.® As such, all patients should have a
RASS sedation target, and this will henceforth lead to better
control of sedation depth which has a positive impact on
outcomes, with a potential reduction in healthcare costs.

Some of the positive impacts lighter sedation can lead to
include a reduction in incidence of delirium.3-" Delirium is
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defined as an acute, fluctuating change in consciousness and
cognition,?? with an incidence ranging from 6% to 29%.8 It
can be classified into hypoactive, hyperactive and mixed. In
this study, CAM—ICU was only assessed when patients had a
RASS score of between —2 and |. Traditionally, delirium in
the local setting is monitored clinically. Unfortunately, this
alone underestimates delirium by 72%.22 Early recognition
and diagnosis of delirium is important, as delayed diagnosis is
associated with increased mortality, poorer patient out-
comes and greater resource utilization.? In our study 5.9%
of patient-days were positive for delirium. We recognized
that even in our study delirium may be underestimated, as it
may be present in patients with a RASS more than 2 and less
than —3. Once patients are identified to be delirious, poten-
tial underlying causes such as hypoxia, sepsis, organ dysfunc-
tion and electrolyte abnormalities must be quickly identified
and treated. Non-pharmacological interventions such as
early ambulation, improved communication, noise reduction
and exposure to natural light can help to alleviate and treat
the symptoms. Benzodiazepines, if administered, should be
ceased. Although haloperidol is the current drug of choice
for the treatment of delirium, due to the limited quality of
studies in critically ill patients, no recommendation by the
critical care societies have been made regarding the use of
haloperidol to prevent or treat delirium in ICU patients.?
Some studies have, however, shown that haloperidol use sig-
nificantly reduces the incidence of deliriumin the ICU (15.3%
vs. 23%) and ICU length of stay (21 h vs. 23 h),2* but the
study population was not critically ill with a mean APACHE
score of less than 9.

The importance of recognizing pain is so significant that it
has been labelled as our fifth vital sign. Some 64% of ICU
patients have been reported to have moderate to severe pain
in the ICU.% In our study, 1.8% of patients reported (if they
were able to communicate) or 0.2% appeared (if they were
unable to communicate) to be in pain. The low incidence of
pain could be due to the fact that 55% (138/251) of sedated
patients were given an analgesic (morphine, fentanyl or dex-
medetomidine) in their sedation regime. The impact of pain
on the critically ill patient leads to sympathetic overstimula-
tion and can affect the patient’s psychology and subsequent
recovery.2627 Pain is a subjective sensation, and the percep-
tion of pain to a standard stimulus can vary from patient to
patient. Patients in the ICU are subjected to multiple proce-
dures which may lead to pain such as intubation, surgery, and
the insertion of invasive lines. The assessment of pain differs
in the conscious and sedated patient. In the former, the
Numeric Rating Scale or Visual Analogue scale are often
used. However, in the latter, patients are unable to verbalize
their pain and the Behavioural Pain Score tool can be utilized.
This is an observational pain scale taking into account patient’s
facial expression, upper limb movement and ventilator com-
pliance, and has been shown to be reliable in sedated,
mechanically ventilated patients.?®

Strengths and limitations

The strengths of our study are that it is a prospective longitudi-
nal assessment of a combination of critically ill patients in both

the medical and surgical ICUs. Daily CAM-ICU and RASS
assessments were also performed by trained staff, and delirium
assessment only performed if patients were lightly sedated.

The limitations of our study are that it has a small sample
size and is a single-centre nested-cohort study. Data from the
other centres were not included in our study. Patients who
were sedated on oral medications were also excluded. In
addition, as this is a cohort study, causality cannot be
determined.

Conclusion

Propofol and morphine are the most commonly prescribed
sedatives in our ICU, with sedatives being more frequently
administered in the early period and analgesics during the subse-
quent period. Routine sedation goals using the RASS score
should be prescribed to patients as this may result in lighter seda-
tion for patients. Future trials may be needed to assess causality.
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