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ICU triad

Reade MC, Finfer S. Sedation and delirium in the intensive care unit. N Engl J 

Med. 2014;370(5):444-54. 



How presentation of pain differs in  a ICU patient?

• ICU patients are often mechanically ventilated and hence self-reporting of 

pain is not possible

• This warrants ICU physician to pick up the signs which signals discomfort to 

the patient. Hence the importance of pain management protocols in ICU

• Uncontrolled pain may lead to prolonged mechanical ventilation, increased 

ICU length of stay, pulmonary complications, patient–ventilator asynchrony, 

post-traumatic disorder

• The over-treatment of pain may lead to prolonged mechanical ventilation, 

prolonged cognitive impairment, delirium, respiratory depression, 

hemodynamic impairment etc

John W Devlin et al, Crit Care Med. 2018;46(9):e825-e873.
Pota, V et al. Pain in Intensive Care: A Narrative 
Review. Pain Ther: 2022 (11); 359–367.



List of procedures associated with pain in ICU

• Arterial line insertion 

• Peripheral IV insertion 

• Central line insertion

• Peripheral blood draw 

• Femoral sheet removal 

• Respiratory exercises 

• Mouth care 

• Eye care 

• Mobilization 

• Nasogastric tube insertion 

• Nursing care (Sheet-change, 

repositioning)

• Extubation



How to assess pain in critically ill patients?

Self-report scales

Visual analog scale – horizontal

Visual analog scale – vertical

Numerical rating scale – oral 

Numerical rating scale – visual 

Verbal descriptor scale

Faces pain thermometer scale

Behavioural assessment tools

Behavioural pain scale in 

intubated and non-intubated

Critical care pain observation tool

FACES scale

Facial Action Coding System

Pain in Advanced Dementia 

(PAINAD)

Behavior Pain Assessment (BPAT)



• Vital signs are just clues to consider pain in critically ill patients. They are 

not indicators of pain in patient.

• In situation of comatose patients, behavioural assessment tools may not 

be possible to apply.



Gomarverdi S et al, Comparison of Two Pain Scales: Behavioral Pain Scale and Critical-care Pain 
Observation Tool During Invasive and Noninvasive Procedures in Intensive Care Unit-admitted 
Patients. Iran J Nurs Midwifery Res. 2019 Mar-Apr;24(2):151-155



Critical care pain observation tool



Need of sedation in ICU 

• Reduce anxiety, pain and agitation

• Facilitate smooth ICU therapy (invasive procedure, mechanical ventilation)

Upadhyay, Surjya & Tripathy et al, A Practical Guide To Sedation And Analgesia In 
Paediatric Intensive Care Unit (Icu). Journal Of Anesthesia And Surgery. 2017: 4; 1-6



Evolution of sedation practice in ICU

Stollings, J.L. et al, Evolution of sedation management in the intensive care 
unit (ICU). Intensive Care Med 2022;48:1625–28.



• 2 days lower in the sedation interruption group

• 4.9 days  vs 7.3 days ( p- 0.004)Duration of mechanical 
ventilation

• 3.5 days lower in the intervention group

• 6.4 days  vs 9.9 days (p – 0.02)Median length of stay in ICU

• Facilitated neurological examination 

• 16 vs 6 imaging investigations 

• Reduced unnecessary investigations
Investigations 

• Reduced cumulative dose of sedatives

• Cost benefitCost 

Kress JP et al, Daily interruption of sedative infusions in critically ill patients undergoing 
mechanical ventilation. N Engl J Med. 2000 May 18;342(20):1471-7



What we do not know?

• Sub-group analysis outcome (ARDS, COPD, Asthma, Cardiogenic shock)

• How many patients were receiving paralytic agent and what is the 

response in them 



• Breathing without assistance was 

3.1 days earlier in the SAT f/b SBT 

group

• Reduced ICU stay and hospital 

stay ( 3.7 days earlier) in the SAT 

f/b SBT group

• Duration of coma ( 2 vs 3 days, p 

– 0.002) in the SAT group

• Total re-intubation and 

tracheostomy rates were similar

• No mortality benefit (28 days 

mortality benefit)

• Duration of delirum is similar

SAT – spontaneous awakening trials
Daily interruption of sedations

Girard TD et al, Efficacy and safety of a paired sedation and ventilator 
weaning protocol for mechanically ventilated patients in intensive 
care (Awakening and Breathing Controlled trial): a randomised 
controlled trial. Lancet. 2008 Jan 12;371(9607):126-34. 



Who did not undergo SAT? ( Whom should be avoided?)

• Active seizures

• Alcohol withdrawal

• Sedation dose on escalating trend due to agitation

• NMBA 

• MI in previous 24 hours

• Raised ICT 



Schweickert WD et al, Early physical and occupational therapy in mechanically 
ventilated, critically ill patients: a randomised controlled trial. Lancet. 2009 May 
30;373(9678):1874-82



What do we get?

• OTPT may be facilitating in 

achieving good functional and 

psychological outcome 

• No mortality benefit but OTPT 

does reduces ICU related atrophy 

( although no significant 

difference noted, a higher sample 

size would show a difference)



ABCDEF bundle of care

• A – assessment, prevent and manage pain

• B – Both spontaneous awakening and spontaneous breathing trials

• C – Choice of analgesia and sedation

• D – Assess, prevent and manage delirium

• E – Early mobility and exercise

• F – Family engagement 

Moraes FDS et al,  ABCDE and ABCDEF care bundles: A systematic review 
of the implementation process in intensive care units. Medicine 
(Baltimore). 2022 Jun 24;101(25):e29499



• Meta-analysis of 20 studies

• 8 outcomes were analysed

• Also addressed the barriers and facilitators in 

implementation of ABCDEF care bundles in ICU 

practice

Primary outcomes:

• Length of stay in the ICU

• Mechanical ventilation time

• Incidence and prevalence of delirium or coma  

• Level of agitation and sedation Early 

mobilization

Secondary outcomes:

• Mortality in the ICU and hospital Hospital length 

of stay

• Change in perception, attitude or behavior of 

the stakeholders

• Change in knowledge of health professionals



Outcomes Significant if any

ICU length of stay Not significant

Mechanical ventilation time Not significant

Delirium Decreased incidence

Coma Not significant

Early mobilization Increased incidence

ICU mortality Morality benefit 

Hospital length of stay Not significant

Hospital mortality Not significant









Olsen HT et al,  Nonsedation or Light Sedation in Critically Ill, Mechanically Ventilated 
Patients. N Engl J Med. 2020 Mar 19;382(12):1103-1111



Non-sed sed



What do we get?

• Light sedation with sedation interruption is as better as no sedation 

without any different in outcomes

• But the requirment of analgesic dose ( morphine 0.0073 mcg/kg/hour vs

0.0060 mcg/kg/hour) is higher in non-sedation group. Also the non-

sedation required intermittent boluses to provide patient comfort



Agents for pain control

• Opioids – fentanyl, remifentanil, 

alfentanil, sufentanil, morphine, 

methadone

• Non-opioids:

- Acetaminophen

- Nefopam

- Ketamine

- Neuropathic medications –

gabapentin, carbamazepine, 

pregabalin

Others : Music, Massage



Remifentanil

Study No. of studies Comparator Outcomes assessed comments

Meta-
analysis

15 studies Other opioids
(fentanyl, morphine, 
sufentanil)

Primary outcome:  Duration of MV
Secondary outcome:
weaning time, ICU
LOS, hospital LOS, side effects 
,mortality, and costs.

Duration of MV 
reduced(P 
value=0.01)
Decreased weaning 
time and reduced 
length of ICU stay ( 
P value <0.05)
No difference in 
mortality or side 
effect profile
Cost is higher with 
remifentanil

Yang S et al,Comparison between remifentanil and other opioids in adult critically ill patients: A 
systematic review and meta-analysis. Medicine (Baltimore). 2021 Sep 24;100(38):e27275









Study No. of studies Comparator Outcomes assessed comments

Meta-
analysis

23 studies Other opioids Primary outcome:  Duration of MV
Secondary outcome:
time to extubation after cessation 
of sedation,ICU LOS,hospital
LOS,costs,mortality,
agitation

Reduced duration 
of MV and time to 
extubation after 
cessation
Other outcomes 
were not significant

Zhu Y, Wang Y, Du B, Xi X. Could remifentanil reduce duration of mechanical ventilation in 
comparison with other opioids for mechanically ventilated patients? A systematic review 
and meta-analysis. Crit Care. 2017 Aug 3;21(1):206







Fentanyl
Study No. of studies/subject Comparator Outcomes assessed comments

Meta- analysis 7 studies Fentanyl vs
morphine, 
remifentanil

Primary outcome: 
mortality
Secondary 
outcome:
duration of 
mechanical 
ventilation, 
duration of the ICU 
stay, incidence
of severe adverse 
events and 
incidence of 
delirium.

No mortality 
benefit
No significant 
difference in 
duration of 
mechanical 
ventilation, length 
of ICU stay or 
incidence of 
delirium compared 
with other opioids

Cluster, cross over 
randomized control 
trial (ANALGESIC 
trial)

Fentanyl (344) and 
morphine (337)

Fentanyl versus 
morphine

Primary outcome: 
ventilator free days 
at day 28
Secondary 
outcome:
Duration of 
ventilation, ICU free 
days and hospital 
free days at day 28, 
ICU mortality

None of the 
outcome were 
significant

Aoki Y et al, Effects of fentanyl administration in mechanically ventilated patients in the intensive care unit: a systematic review 
and meta-analysis. BMC Anesthesiol. 2022 Oct 21;22(1):323. Casamento AJ, Serpa Neto A, Young M, Lawrence M, Taplin C, 
Eastwood GM, Ghosh A, Bellomo R. A Phase II Cluster-Crossover Randomized Trial of Fentanyl versus Morphine for 
Analgosedation in Mechanically Ventilated Patients. Am J Respir Crit Care Med. 2021 Dec 1;204(11):1286-1294



Sedation agents

• Benzodiazepines – midazolam, lorazepam

• Propofol

• Dexmedetomidine

• Ketamine



Certain points before going into the agents

• Most of the agents we use in ICU are studied in the post cardiac surgery and 

elective post surgical patients

• Guidelines suggest same protocol to be applied to every patient. But 

considering the different patient profile in ICU, application of the same 

protocol to every patient could not be logical

• We should approach the studies from protocolised sedation and analgesia  

perspective to patient need’s based and relevant ICU profile based sedation 

and analgesia approach

Shehabi, Y.,et al, Optimal Sedation and Pain Management: A 
Patient-and Symptom-Oriented Paradigm. Seminars in 
Respiratory and Critical Care Medicine, 42(1), 98-111



• Common outcomes assessed in most of studies : Duration of mechanical 

ventilation, ICU length of stay, hospital length of stay, time to extubation, 

delirium incidence, mortality

• Long term neuro-cognitive outcome is scarce in the available literature 

(PTSD,depression) (PADIS guidelines 2018)

• ICU patient being intubated for prolonged period, ideally long term safety 

data of the agents (like thromboembolic events) are needed. 

Unfortunately the availability of such data in literature is scarce

• Multi-modal analgesia concept is less applicable in medical – critically ill 

patients

Devlin JW et al,  Clinical Practice Guidelines for the Prevention and Management 
of Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult 
Patients in the ICU. Crit Care Med. 2018 Sep;46(9):e825-e873



• PADIS guidelines 2018 addresses mainly 3 agents benzodiazepines, 
propofol and dexmedetomidine

• It suggests clinically significant effect as shortened time to light sedation 
of atleast 4 hours and time to extubation of atleast 8-12 hours



Ketamine

• PADIS guidelines 2018 recommends ketamine as an non-opioid analgesic 

agent to be used in post surgical patients from available evidence

• Ketamine in ICU data showed that ketamine is able to reduce the dose of 

other sedatives and analgesic agents but that has not transformed into 

decreased incidence of delirium

• Cardiovascular safety profile of ketamine in ICU patients is lacking beyond 

48 hours in literature

• Whether ketamine can be beneficial in specific population (like septic 

shock, ARDS) is also not available in the literature

Devlin JW et al,  Clinical Practice Guidelines for the Prevention and Management of 
Pain, Agitation/Sedation, Delirium, Immobility, and Sleep Disruption in Adult Patients 
in the ICU. Crit Care Med. 2018 Sep;46(9):e825-e873



Key population Total of 564 patients, cardiovascular disease (16%), respiratory disease 
(10.8%)
57.4% were admitted with respiratory failure, 19.5% with sepsis, 16.7% 
with CV illness, 69.5% on vasopressor support, RRT 15.8%
>24 hours of mechanical ventilated
Median length of ventilator support – 6.7 days (3.1 to 13.4)

Intervention CI ketamine (atleast 8 hours, maximum 67 hours , median 33.3 hours) with 
concomitant sedatives

Comparator Before and after ketamine infusion ( 8-0 hours, 0-8 hours,8-16 hours, 16-24
hours)

Outcome Vasopressor inotropic score (hemodynamic stability), delirium 

Results Vasopressor inotropic score no increase, delirium prevalence static before 
and after infusion
Long term cardiovascular safety is limited in this study
Sub-group analysis is not available

Jung H et al, Safety and feasibility of continuous ketamine infusion for analgosedation in medical and 
cardiac ICU patients who received mechanical ventilation support: A retrospective cohort study. PLoS ONE 
17(9): e0274865



Key population Multicenter (25) ICU, 390 patients, medical (35.3%), 80% on MV, RF – 22%, 
Vasopressor 33.9%, NMBA – 9.2%

Intervention CI ketamine (0.1 to 0.5 mg/kg/hr) median-1.6 days (0.9 to 2.9 days)

Comparator Before and after ketamine infusion

Outcomes Pain/sedation scores
Cumulative use of sedatives and analgesics
Delirium (1st 7 days/until sedation whichever earlier)

Results Although ketamine able to reduce the dose of sedatives, it does not 
transform into decreased incidence of delirium
Hemodynamic parameters were stable but are available for 48 hours only 
(sub-group data not available) 

Groth CM et al,. Multicenter Retrospective Review of Ketamine Use in the ICU. Crit Care 
Explor. 2022 Feb 10;4(2):e0633



Propofol – question to answer

• Any mortality benefit?

• Any advantage over other agents?

• Safety profile of the agent in ICU?



Propofol
Study Population Intervn. Compar. Outcome Results 

Meta-
analysis 
(252
studies)

ICU 
patients 
(mostly 
non-cardiac 
surgery)

IV
propofol

Other 
sedatives

Mortality Mortality was higher with 
propofol group (5.2% vs 4.3%)

observat
ional 
cohort 
study

MV
patients 
with 
>60mcg/kg
/min for 
>24 hours

IV
propofol

- Incidence of 
PRIS 
mortality

Incidence of PRIS was 2.9%
Mortality was 36.8%

RCT ARDS on 
MV with 
>12 hrs 
NMBA 
infusion

propofol Midaz RASS -2 
after 
discontinuat
ion of NMBA 

Propofol is better to return to 
RASS -2 when NMBA is 
discontinued

Kotani, Y et al, Propofol and survival: an updated meta-analysis of randomized clinical trials. Crit Care 27, 139 (2023)
Li WK et al, The incidence of propofol infusion syndrome in critically-ill patients. J Crit Care. 2022 Oct;71:154098
Addison JD,et al,  A Comparison of Midazolam and Propofol for Deep Sedation in Patients with Acute Respiratory 
Distress Syndrome Requiring Neuromuscular Blocking Agents. J Pharm Pract. 2022 Oct 2:8971900221131420



Dexmedetomidine

• Data from SEDCOM trial suggest that when compared with BZD, 

dexmedetomidine facilitated extubation 1.9 days earlier and decreased 

the incidence of delirium

• Other pooled studies from PADIS 2018 guidelines suggest that when 

compared with benzodiazepines, dexmedetomidine does not affect the 

length of ICU stay, extubation time, duration of mechanical ventilation and 

risk of delirium 



Study Population Intervn. Compar. Outcome Results 

Meta-
analysis 
(19 
studies)

Sepsis 
with/wout
MV 

IV dexamed Other 
sedatives 
(Propofol
OR BZD)

Mortality Mortality benefit only 
when compared with 
BZD

Sub-
group
analysis 
of SPICE 
III trial 
(83 
patients)

Septic 
shock on 
inotropes

Early 
sedation 
with 
dexmed

Usual care 
(propofol,
midaz, 
others)

Vasopressor
requirement at 
48 hours

Requirement did not 
increase at 48 hours. 
So can be used in septic 
shock patients

MENDS
trial

Sepsis on 
MV

Dexmed Propofol TICS-T 25% in each group has 
cognitive impairment at 
the end of 6 month (39 
vs 38)

RCT Septic 
shock on 
MV 

Dexmed Propofol AKI incide.(data 
collected upto
5D)

38% vs 60% W.R.T 
dexmed and propofol

Zhang T et al,Use of dexmedetomidine in patients with sepsis: a systematic review and meta-analysis of randomized-controlled trials. Ann Intensive Care. 2022 
Aug 27;12(1):81. 
Hughes CG et al,  Dexmedetomidine or Propofol for Sedation in Mechanically Ventilated Adults with Sepsis. N Engl J Med. 2021 Apr 15;384(15):1424-1436.
Cioccari L et al,  The effect of dexmedetomidine on vasopressor requirements in patients with septic shock: a subgroup analysis of the Sedation Practice in 

Intensive Care Evaluation [SPICE III] Trial. Crit Care. 2020 Jul 16;24(1):441



• At present in our ICU we use midazolam for sedation, compared to which 

most of the studies suggests a mortality benefit with dexmedetomidine

• Also dexmedetomidine has been shown, that it does not worsen 

hemodynamic parameters or inotropic requirement which is again a 

favouring factor to use in our ICU



Multi-modal analgesia concept 

• Use of agents with different mechanism of action to control pain

• Opioid is the drug of choice in non-neuropathic pain in critically ill patients

• Combining other analgesics reduces the requirement of the opioid agents 

thereby minimizing the adverse effects

• Protocol based administration of analgesic and sedative agents are 

necessary to avoid overuse of these agents



• A single center ICU based pre and post cohort study

• 468 subjects (pre-intervention) and 1508 subjects (post intervention) 

included

• Multi-modal analgesia protocol was applied 

• It was found that the fentanyl use was decreased by 20% after the 

implementation of multi-modal analgesia protocol

de Souza RLP Sr et al, Impact of a Multimodal Analgesia Protocol in an 
Intensive Care Unit: A Pre-post Cohort Study. Cureus. 2022 Mar 
3;14(3):e22786







Analgo-sedation/analgesia first strategy/analgesia based 
sedation

• Analogsedation is defined as either analgesia-first sedation (i.e., an 

analgesic, usually an opioid, used before a sedative to reach the sedative 

goal) or analgesia-based sedation (i.e., an analgesic, usually an opioid, 

used instead of a sedative to reach the sedative goal)

• Has shown to reduce the duration of sedation effects thereby reduced 

ventilator time and ICU stay

• However there is no effect on mortality demonstrated in studies

Wang CT et al, The impact of analgosedation on mortality and delirium in critically ill patients: 
A systematic review and meta-analysis. Intensive Crit Care Nurs. 2019 Oct;54:7-14



Questions to answer

• What role does analgo-sedation have in medical critically ill patients?

• How to practice analgo-sedation in ICU?

• What advantage does analgo-sedation offer in ICU?



• The meta-analysis of 17 studies providing an insight whether analgo-sedation 

yield mortality benefit and improvement of delirium in ICU

• The studies includes RCTS, case control studies and cohort studies

• Main comparator was hypnotic based regimen versus analgosedation

• Analgosedation seems to overall improved the ICU mortality rate (odds ratio –

0.72, P - 0.03). But when sub-group analysis were performed there was no 

mortality benefit in ICU as well as hospital mortality 

• There was also no significant decrease in delirium, in fact there was increase in 

incidence of delirum (OR – 1.06, 0.78 to 1.4, P  - value – 0.7)

Wang CT et al, The impact of analgosedation on mortality and delirium in critically ill patients: 
A systematic review and meta-analysis. Intensive Crit Care Nurs. 2019 Oct;54:7-14



Wiatrowski R et al, Analgosedation: Improving Patient Outcomes in ICU 
Sedation and Pain Management. Pain Manag Nurs. 2016 Jun;17(3):204-17



Monitoring sedation

Clinical assessment 

• Richmond agitation sedation 

scale(RASS)

• Sedation Agitation Scale (SAS)

• Ramsay sedation scale (RSS)

Objective monitoring

• Bispectral index(BI)

• Auditory evoked potential

• Narcotrend index (NI)

• Patient state index(PSI)

• State Entropy (SE)



Bispectral index monitoring

• Continuous EEG monitoring of cerebral activity

• Has numerical scoring from 0 to 100

• Target is to keep between 50 to 60

• Proven role in patients who are anaesthetized

• Evidence regarding role of bispectral monitoring compared to clinical 

assessment scales (RASS, SAS)  in ICU patients does not have influence on 

length of mechanical ventilation, ICU length of stay and adverse effects

Weatherburn C et al, The impact of bispectral index monitoring on sedation administration 
in mechanically ventilated patients. Anaesth Intensive Care. 2007 Apr;35(2):204-8
Shetty RM et al, BIS monitoring versus clinical assessment for sedation in mechanically 
ventilated adults in the intensive care unit and its impact on clinical outcomes and resource 
utilization. Cochrane Database Syst Rev. 2018 Feb 21;2(2):CD011240



Richmond sedation agitation scale

• Clinical assessment scale to assess the depth of sedation in ICU patients

• Goal is to maintain sedation at a level of -2 to -3





Questions to answer

• Is BIS could be correlated with clinical assessment scales?

• If so, could it be used as alternative to clinical assessment scales?

• If BIS is an alternative, which ICU population could benefit from BIS use?

• Does BIS usage has other benefit also?

• What is the cost of using BIS in ICU?



• A meta-analysis of 24 studies which assessed the correlation between BIS and 

different clinical sedation scales (RASS, RSS, SAS)

• Important inclusion criteria in this meta-analysis was all patients were 

mechanically ventilated and both BIS & clinical assessment should almost 

happen at same time (<5 min)

• Although the studies included were heterogeneous (I2 > 70%) there was better 

correlation of BIS with RASS 0.68 (0.61 -0.74), RSS 0.76 (0.69-0.82) and SAS 

0.53 (0.42 – 0.63) at 95% CI (these were assessed before initiation of NMBA)

• This meta-analysis revealed that there  is often a ceiling effect between the 

sedation scales and BIS at higher level of arousal and flooring effect at lower 

level of arousal Heavner MS et al,  Systematic review and meta-analysis of 
the correlation between bispectral index (BIS) and clinical 
sedation scales: Toward defining the role of BIS in critically ill 
patients. Pharmacotherapy. 2022 Aug;42(8):667-676



• So, the BIS monitoring have better role in monitoring deeply sedated 

patients where clinical sedation scales have their limitation

• At higher level of arousal, better are clinical assessment scales where BIS 

have its limitation

• The ideal candidates in our ICU are severe ARDS patients and in patients 

where NMBA are used

• BIS monitoring has its limitation of use in brain injury patients



• Meta- analysis of 4 studies

• Assessed bispectral monitoring versus clinical assessment on ICU length of 

stay (LOS), duration of mechanical ventilation, any cause mortality, risk of 

ventilator-associated pneumonia (VAP), risk of adverse events, hospital 

LOS, amount of sedative agents used, cost

• Overall, there was no difference in outcomes but objective monitoring 

incurs more cost

Shetty RM et al, BIS monitoring versus clinical assessment for 
sedation in mechanically ventilated adults in the intensive care unit 
and its impact on clinical outcomes and resource utilization. 
Cochrane Database Syst Rev. 2018 Feb 21;2(2):CD011240





Thank you
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