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Background: Agitation and anxiety occur frequently in ICU and affect about 30-80% of
patients in ICU present with delirium worldwide, and it is associated with adverse clinical
outcomes. This review aimed to systematically review articles and finally draw an evidence-
based guideline for an area with limited resources.

Methods: The review was reported based on preferred reporting items for systemic and
meta-analysis (PRISMA) protocol. We searched literature from PubMed, Google Scholar,
and Medline database using keywords like the level of sedation, sedation score, pain
assessment in ICU, and sedative drugs in ICU from an article published in English. After
extraction with a patient population and exclusion, five randomized clinical trials, four
systemic reviews and meta-analysis, four observation cohort study, and two practical guide-
lines were used for the review.

Conclusion: In addition to high validity and reliability, RASS has the advantage of easiness
to remember for nurses making it a preferred sedation assessment tool in an adult ICU
setting. Light sedation with daily interruption was recommended with an aim of an awake
and alert patient ready for the weaning trial. Propofol was preferred when sedation is for
a short duration and when intermittent awakening is required. Ketamine is the preferred
induction for asthmatic hypotensive and patient requiring prolonged continuous sedation.
With a similar time for sedation, diazepam shows a shorter time for intubation compared to
midazolam. Besides diazepam has shown a cheaper cost of sedation than midazolam. This
makes it a drug of preference in a low resource setting.
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Introduction
Sedation is the act of calming patients by the administration of sedative medica-
tions. Sedative and analgesic drugs are commonly administered for ICU patients
worldwide because the experience of pain and anxiety occurs in the majority of
critically ill patients during ICU stay time. Up to 50% of surgical and medical ICU
patients experience pain at rest and 80% during procedures or nursing care.
Tracheal suctioning, removal of drains, positioning of the patients are reported as
among the most painful procedures in ICU.'?

Agitation and anxiety occurs frequently in ICU and also about 30% to 80% of
patients in ICU present with delirium world-wide and it is associated with adverse
clinical outcomes such as difficulty in tracheal suctioning and IV cannulation,

increase oxygen consumption, and also it may result in accidental extubation for
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mechanically ventilated patients.’® Early detection and
intervention of the possible underlying causes for agitation
and anxiety such as pain, delirium, hypoxemia, hypogly-
cemia, hypotension, or withdrawal from alcohol and other
drugs are very important before sedating the patient.*

In ICU patients, monitoring of sedation and analgesia
has many challenges since they are critically ill patients
most of them even may not communicate and cannot
report their pain verbally or with other signs due to
a diminished level of consciousness, being on mechanical
ventilator support, or received a high dose of sedative or
neuromuscular blocking drugs.’

Mainly the clinicians involved in ICU patient manage-
ment are physicians, anesthetists, and nurses. Since there
are different health personnel they are doing in different
ways. So this is one of the challenges faced in managing
ICU patients. Sedation and analgesia for ICU patients
should have a protocol to decrease interpersonal differ-
ences in managing critical patients.*

Adult ICU patients are critically ill patients who need
special care and strictly follow up that needs standard protocol
in every aspect of management. One of the important manage-
ment for adult ICU patent is sedation and analgesia. Since in
most ICU patients anxiety and pain is common, they need both
sedation and analgesics depending on their level of anxiety/
agitation and severity of pain. There are internationally
accepted sedation and analgesia guidelines for adult ICU
patients. Lack of resources in a low resource setting was
among challenges in the field of critical care. Some of the
medications were not available during ICU care. Thus, finding
alternative guides through a systemic review of literature is the
main aim of this study. Among several issues in ICU care,
monitoring sedation, level of sedation, pharmacology of seda-
tives, pain assessment and pain management will be discussed
systematically.

Methodology

The review was reported based on preferred reporting items for
systemic and meta-analysis (PRISMA) protocol. We searched
articles published in English from PubMed, Google Scholar,
and Medline database to identify studies for our review using
the keywords; the level of sedation, sedation score, pain assess-
ment in ICU, and sedative drugs in ICU. From a lot of journals
obtained from a search engine, filtering was made based on the
intervention, outcome, data on population, and methodological
quality. Besides, articles with a pediatric patient population and
sedation out of ICU were excluded from the review. After
extraction with a patient population and exclusion, five

randomized clinical trials, four systemic reviews and meta-
analysis, four observation cohort study and two practical
guidelines were used for the review using the keywords (light
AND deep sedation) midazolam AND diazepam, midazolam
AND Propofol, and ketamine for ICU sedation (see Figure 1).
Articles were independently assessed and determined their
eligibility based on methodological quality on inclusion and
exclusion criteria, and outcome variables by two evaluators.
Any discrepancy was corrected by the third evaluator. The
conclusion was made based on the level of evidence that was
referred from the Oxford Center for evidence-based medicine
(Table 1).

Discussion

Monitoring Sedation

To monitor the level of sedation uses of a structured tool for
assessment of sedation and agitation is necessary. It helps to
minimize the dose of sedative drugs and to avoid agitated
behaviors. Even though all sedation assessment tools have
their limitation a clinical guideline for pain, agitation, and
delirium of adult ICU in 2013 shows that Richmond agitation
sedation (RASS) and (ASA) are the most valid and reliable
sedation assessment scales for measuring both depths of seda-
tion and quality of sedation in adult ICU patients.®

In the study that compares the validity and reliability of
RASS with the ASA scale, it shows that RASS as logical, easy
to remember, and simple for administration for nurses and also
RASS has high validity and reliability in surgical and medical
ICU patients regardless of sedation status and the need of
ventilator support. Besides, it describes that RASS has an
advantage in decreasing the dose of sedative medication and
the length of mechanical ventilation.”®* This tool had also
demonstrated excellent interrater reliability and criterion, con-
struct, and face reliability and validity.’

Despite its inherent limitations, sedation monitoring tools
like Frontalis electromyogram, Lower esophageal contractility,
Continuous electroencephalography, Power spectral analysis,
Sensory and auditory evoked potentials are not easily available
in a low resource setting. In addition to scarce resources, the
utility and practice of this different tool and techniques in the
daily ICU setting is unknown. '

It is highly recommended that using RASS is an effec-
tive sedation assessment tool for clinical use in adult ICU.

Level of Sedation
The practice of light and deep sedation has an impact on
cognitive and mental health function in ICU patients
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Figure | PRISMA Flow chart for selection of studies.

Notes: PRISMA figure adapted from Liberati A, Altman D, Tetzlaff ] et al. The PRISMA statement for reporting systematic reviews and meta-analyses of studies that evaluate
health care interventions: explanation and elaboration. Journal of Clinical Epidemiology. 2009;62(10). Creative Commons.

both medically and psychologically. Sedation can be
light in which the patient is in an arousal state and
can purposefully respond for simple instructions or
deep in which the patient is not responding to pain
full stimuli. A meta-analysis revealed a significantly
higher incidence of cognitive dysfunction in deep seda-
tion compared to a light level of sedation and the con-
clusion was a deep level of sedation can result in
cognitive impairment in adult ICU patients.”

Also, a randomized controlled trial was done in 2012 to
support the light level of sedation and daily interruption of
sedation to maintain the patient’s responsiveness, improve
communication, and it was also encouraged daily interrup-
tion of sedation.''

In the same way, another randomized control trial
study which compared light versus deep sedation recom-
mended light sedation because it minimizes ventilator
support time by one (1 day) and ICU stay time by one
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Table | Levels of Evidences and Grades of Recommendations

Level of Grading Criteria Grade of

Evidences Recommendation

la Systematic reviews of RCTs A
including meta-analysis

Ib Individual RCT with narrow A
confidence interval

Ic All or none randomized B
controlled trials

2a Systematic review of cohort B
study

2b Individual cohort including low
quality RCT

2c Outcome research study C

3a Systematic review of case C
control studies

3b Individual case control study C

4 Case series, poor quality C
cohort and case control
studies

5 Expert opinion without explicit | D
critical appraisal, or based on
physiology, bench research or
“first principles”

Abbreviation: RCT, Randomized Clinical Trial.
Note: Adapted from Centre for Evidence-Based Medicine (https:/creativecom
mons.org/licenses/by/4.0/).%*

and halve (1 ') day without negatively affecting patients
mental and physical health. The study reveals no signifi-
cant changes in the occurrences of anxiety, depression,
mortality, and other adverse events.'?

The 2013 Clinical practice guidelines for the manage-
ment of pain, agitation in ICU patients also suggest light
sedation for critically ill, mechanically ventilated patients.®
Excessive sedation even for less than 48hours can
increase morbidity and mortality as shown in
a prospective cohort study done on critically ill patients."?

It was recommended that light sedation with daily
interruption of sedative infusion or titration of a sedative
dose with the final goal of having awake and alert patients
who could perform a weaning trial unless there is

a contraindication.

Pharmacology of Sedatives
An ideal sedative agent should have a fast onset, a short

duration of action, a lack of accumulation, ease of titration,

and administration, without cardiovascular and respiratory
depression.'* But the absence of this ideal sedative result
in a different method of sedation in ICU patients was the
basis for variations among published guidelines and prac-
tical variations. Among agents commonly used for ICU
sedation diazepam, midazolam, Propofol, and ketamine as
an induction agent were revised.

Benzodiazepines such as midazolam and lorazepam are
among commonly used sedatives in ICU. Propofol has been
another alternative commonly used to sedate adult critically
ill patients in most cases. Midazolam was the most popularly
utilized drug for sedation (65-70% of the time), Propofol
used 20% of the time. According to, open-label trial, com-
pared to midazolam and fentanyl, Propofol and remifentanil
have been shown to facilitate a higher turnover of patients by
reducing the time of mechanical ventilation and also short-
ening ICU stay time. The trial revealed the higher cost of
remifentanil had been compensated by shorter ICU stay.'”

The 2002 guidelines recommend midazolam should only
be used for short-term sedation, while lorazepam should be
considered only for long-term sedation. Propofol, however,
shall be used for patients requiring intermittent awakenings.'®

However, when long-term sedation is required, the
like
Propofol helps in finding alternative sedative agents.

toxic accumulation associated with an agent

Ketamine, a non-barbiturate, phencyclidine derivative
commonly accessed in a low resource setting could be
a viable alternative for continuous sedation.'’

Propofol vs Midazolam

A systemic review indicates that propofol is similarly
effective as midazolam but it provides predictable and
faster recovery even after prolonged infusion (>72
hours). It was also reported that control of the depth of
sedation is easily achieved by propofol sedation. The
review finally concludes that propofol sedation effective
sedation with a more rapid and predictable emergence time
than midazolam in a variety of clinical settings.'®

In the same way, another study reported that Propofol
and midazolam are similarly effective in providing the
required level of sedation. However, after the decision of
weaning made, Propofol minimizes the time to extubation
regardless of the duration of sedation.'

A meta-analysis shows no significant difference in
mortality between sedation with Propofol and other differ-
ent sedative agents with odds ratio [OR] 1.05, 95% con-
fidence interval [CI] 0.80-1.38, P = 0.74; 1 (2) = (0%). It
shows Using medium and long-term sedation with
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“a ./
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Assess pain
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Figure 2 Flow chart for adult sedation, pain

/.

ia in an intensive care unit.

nent, and anal.

Abbreviations: BPS, Behavioral Pain Scale; CPOT, Critically-ill Pain Observation Tool; RASS, Richmond Agitation and Sedation Scale; VAS, Visual Analogue Scale.
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propofol was associated with a significant reduction in
length of ICU stay with overall weighted-mean-
difference [WMD] in days —0.99, 95% CI —1.51 to
—0.47, P = 0.0002; 1(2) = (82.26%) when compared to
different sedative agents but it is insignificant when com-
pared with midazolam."”

Propofol is recommended for short-term sedation and
preferable to midazolam and other sedative drugs. Also for
medium- and long-term sedation, it is as safe as midazo-
lam even for more than 72 hrs. So we can use Propofol
both for short-term and long-term sedation safely.

Ketamine for ICU Sedation

Systemic review shows that ketamine can be used as an alter-
native for sedation in adult ICU patients and it has an advantage
for hypotensive patients and also for patients requiring a high
dose of vasopressors. The study shows that it is an effective
sedative agent as fentanyl was for head injury patient.
Ketamine can be used as an alternative sedative agent in case
of long-term sedation where midazolam and Propofol may
result in toxic accumulation or Propofol infusion syndrome.'’

Ketamine is also recognized by beneficial respiratory and
cardiovascular effects when administered as maintenance
sedation via continuous infusion. The effect of ketamine is
on Functional residual capacity, minute ventilation, tidal
volume is very minimal compared to other sedatives.
Furthermore, it was shown to decrease airway resistance
and preserve protective pharyngeal and laryngeal reflexes
in an asthmatic patient with refractory bronchospasm.
Administration of ketamine by continuous infusion has
been reported to decrease audible wheezing, carbon dioxide
level, bronco dilator requirements, and improve respiratory
rate and oxygenation.”® It is also recommended to use keta-
mine as an alternative when continuous sedation for a long
time is required to decrease the side effect of others."”

It is recommended to use ketamine as an alternative
sedative agent in adult ICU especially for patients with
asthma and hypotensive patients. It is also recommended
for longer continuous sedation.

Regarding to Diazepam or Midazolam

A randomized controlled trial study that compared clini-
cally and cost-effectiveness between diazepam and mid-
azolam for urgent intubation in ICU indicates that time for
adequate sedation was shorter with 132+87sec for diaze-
pam vs. 224+117sec, p=0.016 for midazolam. But the
duration of sedation was similar to 86+67 min vs. 88+50
min, p=0.936 for diazepam when compared to midazolam.

The total dose of drugs to reach adequate sedation is
10-17 mg,
p=0.248). Cost of sedation was lower for diazepam com-
pared to midazolam (1.4-1.8 vs. 9.4-16.2, p<0.001).*" It is
recommended to use diazepam in adult ICU for the patient

similar for both drugs (10-12 mg vs.

who needs urgent intubation.

Pain Assessment in ICU
Pain is a protective mechanism for a certain pathophysiolo-
gic condition that needs to be corrected but also a cause for
unwanted stressor of those pathophysiologic problems. Pain
in addition to negative effects on normal physiology can
cause anxiety in critically ill patients. Measurement of pain
in ICU especially unconscious patients can be challenging.
So several tools for measuring the pain for critically ill
patients already developed and validated. A prospective
observational study shows that for non-communicating
patients the common pain assessment tool used is BPS
(Behaviour Pain Scale) and CPOT (Critically-ill Pain
Observation Tool). BPS has three parameters that are facial
expression, upper limb movement, and compliance with
ventilator, while CPOT uses four parameters that are facial
expression, muscular tone (passive movement), upper extre-
mity movement (active), and compliance with the ventilator.
It was indicated in the study that CPOT and BPS were
a good criterion and discriminant validity (p<0.0001).
BPS was found to be more specific (91.7%) than CPOT
(70.8%), but less sensitive (BPS 62.7%, CPOT 76.5%).
COPT and BPS scores have a significant correlation with
VAS (p<0.0001). The combination of BPS and CPOT
provides better sensitivity of 80.4%. Facial expression was
the main parameter to determine pain scale changes effect
size = 1.4.% For conscious patients who can self-report VAS
is the gold standard for evaluation of pain their pain and
VAS>3 is used to determine patient with pain.*®

It is recommended to use a combination of BPS
(Behaviour Pain Scale) and CPOT (Critically-ill Pain
Observation Tool) for critically ill mechanically ventilated
adult ICU patients. And for conscious patients use VAS.

Pain Management in Adult ICU

A clinical practice guideline for the management of pain in
adult ICU which is revised in 2013 recommends that pre-
emptive analgesia should be administered to alleviate pain
in adult ICU before chest tube removal and it recommends
IV opioids to be considered as the first line of choice to
treat non-neuropathic pain in critically ill patients. And all
available opioids when titrated to similar pain intensity
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endpoints are equally effective. Also, it recommends that
non-opioid analgesics should be considered to decrease the
dose of opioids administered and to decrease the side
effect of opioids.® We can adopt pain management proto-
cols from the guideline of management of pain in adult
ICU which was revised in2013.

Conclusion

In addition to high validity and reliability, RASS has the
advantage of easiness to remember for nurses making it
a preferred sedation assessment tool in an adult ICU setting.
The level of sedation when in deep was highly associated with
mortality and morbidity. Thus, light sedation with daily inter-
ruption was recommended with an aim of an awake and alert
patient ready for the weaning trial. Propofol was preferred
when sedation is for a short duration and when intermittent
awakening is required. For patients with a co-existing disease
such as asthma, ketamine was alternatives. Ketamine is also
recommended for hypotensive patient and a long-term contin-
uous sedation. With a similar time for sedation, diazepam
shows a shorter time for intubation compared to midazolam.
Besides diazepam has shown a cheaper cost of sedation than
midazolam. This makes it a drug of preference in a low
resource setting. A combination of BPS (Behaviour Pain
Scale) and CPOT (Ceritically-ill Pain Observation Tool) was
recommended for pain assessment of critically ill mechanically
ventilated adult ICU patients. And for conscious patients use
VAS (see Figure 2).

Registration
It was sent for registration.
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ASA, American Society of Anesthesiologists; BPS,
Behavioral Pain Scale; CI, confidence interval, CPOT,
Critically-ill Pain Observation Tool; ICU, intensive care unit;
RASS, Richmond Agitation and Sedation Scale; PRISMA,
Preferred Reporting Items for Systemic Review and Meta-
Analysis; PSA, procedural sedation and analgesia; VAS,
Visual Analogue Scale; WMD, weighted mean difference.
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