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HSHS St. Elizabeth’s Hospital
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• O’Fallon, Illinois
• Part of a 15 hospital system
• Community Teaching hospital
– Saint Louis University Family Medicine
– Nursing Residency Program
– PGY-1 Pharmacy Residency
– PGY-2 Pharmacy Informatics Residency

• 160 bed hospital
– 20 ICU beds

Background
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• The 2018 Clinical Practice Guidelines for the Prevention and
Management of Pain, Agitation/Sedation, Delirium,
Immobility, and Sleep Disruption in Adult Patients in the ICU
(PADIS 2018) recommend opioids as first line therapy for the
treatment of pain in critically ill patients
• A 2013 study assessed the incidence of post-surgery opioidrelated adverse effects. 12.2% of patients had an event and
those patients had significantly longer length and higher
adjusted mean costs.
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. Critical Care Medicine. 2018;46(9):e825-e873.
Oderda GM, et al. J Pain Palliat Care Pharmacother. 2013;27(1):62‐70. doi:10.3109/15360288.2012.751956
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• PADIS 2018 recommends assessing pain prior to sedation
when adjusting a patient’s medications
• A pain scale of 0-10 should be utilized in critically ill patients
able to self-report their pain
• The Behavioral Pain Scale (BPS) and Critical-Care Pain
Observation Tool (CPOT) are recommended in patients
unable to self-report pain

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. Critical Care Medicine. 2018;46(9):e825-e873.
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• CPOT scores are a validated approach for assessing
presence of pain
– Score 0-2: acceptable levels of pain
– Score 3+: unacceptable levels of pain

• CPOT score is not validated to assess severity of pain and
should not be used as such

Gélinas C, Fortier M, Viens C, Fillion L, Puntillo K. Pain assessment and management in critically ill intubated patients:
a retrospective study. Am J Crit Care. 2004;13(2):126‐135.
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CPOT

0 points

1 point

2 points

Compliance with
ventilator

Tolerating ventilator Coughing but
or movement
tolerating

Fighting ventilator

Facial expression

Relaxed, neutral

Tense

Grimacing

Body movements

Absence of
movements

Protection

Restlessness

Muscle tension

Relaxed

Tense, rigid

Very tense/rigid

Gélinas C, Fortier M, Viens C, Fillion L, Puntillo K. Pain assessment and management in critically ill intubated patients:
a retrospective study. Am J Crit Care. 2004;13(2):126‐135.
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• Dexmedetomidine is a potent alpha-2 adrenergic receptor
agonist that is hypothesized to be an appropriate modality for
pain management
• Centrally acting alpha-2 agonists can cause hyperpolarization
leading to decreased nociception
– Clonidine and tizanidine are oral alpha-2 agonists that have
established benefit in pain syndromes

Precedex [Package Insert]. Hospira, Inc. Lake Forest, IL. Updated 2013.
LexiDrugs
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• Recent studies have shown decreased pain in surgical
patients receiving dexmedetomidine infusion but this
has not been studied in the general critical care
population
• Additionally, the use of dexmedetomidine was associated
with lower opioid requirements after surgery and lower opioid
related adverse effects

Arain SR, et al. Anesth Analg. 2004;98(1):153-158; Schnabel A, et al. Pain. 2013;154(7):1140-1149; Wang X, et al.
Clin J Pain. 2018;34(12):1180-1191
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• PADIS 2018 recommends in appropriate patients the use of
non-opioid adjunctive therapy for pain
– Acetaminophen
– Ketamine
– Anticonvulsants (gabapentin, pregabalin, carbamazepine)
– NSAIDs (non-COX-1 specific such as ketorolac)

• Dexmedetomidine is not included in the pharmacologic
adjunctive treatment options

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. Critical Care Medicine. 2018;46(9):e825-e873.

Purpose
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• The purpose of this study was to compare the efficacy of
continuous infusion fentanyl to continuous infusion
dexmedetomidine in the treatment of pain in intubated
ICU patients

• Impact: to improve overall clinical outcomes while
minimizing opioid use in patients who need continuous
pain management and sedation

Methods
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Design: Retrospective chart review
Primary Endpoint
– The percentage of CPOT scores at goal (0-2)

Secondary Endpoints
–
–
–
–

24 hour post-extubation opioid requirements
New opioid prescription upon discharge
Incidence of bradycardia defined as heart rate < 55 bpm
Hypotension defined as systolic BP < 90 mmHg, mean arterial
pressure < 65, or need for vasopressor therapy

Methods
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Inclusion Criteria
– Age 18-89 years old
– ICU admission between April and October 2019
– Receipt of dexmedetomidine or fentanyl infusion for at least 4
hours
– Intubated prior to receiving study medications
– One documented CPOT score
– Richmond Agitation-Sedation Scale goal of -2 to 0

Methods
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Exclusion Criteria
– Age < 18 years or > 89
– Intubation due to cardiothoracic surgery
– Prior to admission medication of alpha-2 agonist
• Clonidine, tizanidine, guanfacine, lofexidine

Methods: Collected Data Points
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• Patient Demographics
–
–
–
–
–

Age
Gender
Height
Weight
BMI

• Vitals
– Blood Pressure
– Heart Rate
– CPOT scores

• Medication Data
– Prior to admission
medications
– Use of Propofol or
Midazolam
– Use of vasopressors
– Use of opioids postextubation
– Discharge opioids

Methods: Statistical Analysis
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• P-value < 0.05
• Nominal Data:
– Chi-Square Test

• Continuous Data:
– Independent Student T-test
– Independent Samples Mann-Whitney U Test

Results
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340 patients collected based on presence
of CPOT score documentation
64 patients
included
Fentanyl
46 Patients

Dexmedetomidine
18 patients

Results: Baseline Characteristics
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Fentanyl
(n=46)

Dexmedetomidine
(n=18)

P Value

60.9

50.0

0.429

Age (years)

63 ± 17.8

62 ± 15.2

0.652

BMI (kg/m2)

29.2 ± 6.8

32.2 ± 14.0

0.992

Concomitant
Propofol infusion
(%)

84.8

77.8

0.504

Concomitant
Midazolam
infusion (%)

17.4

16.7

0.945

Opioids on
admission

26.1

22.2

0.748

Sex (% male)

n = number of patients

Results: Primary Endpoint
20

CPOT at goal (%)
n = number of CPOT scores

Fentanyl
(n=459)

Dexmedetomidine
(n=183)

P Value

94.3

86.3

<0.001

Results: Secondary Endpoints
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Fentanyl
(n=46)

Dexmedetomidine P Value
(n=18)

Patients requiring
additional opioid (%)

8.7

47.1

0.001

Systolic BP < 90 mmHg
(%)

50

64.7

0.301

HR < 55 bpm (%)

34.8

29.4

0.688

Vasopressor use (%)

60.9

52.9

0.570

New discharge opioid
prescription (%)

6.5

5.9

0.926

n = number of patients

Conclusions
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• Continuous fentanyl infusion significantly maintained
adequate pain control compared to dexmedetomidine
• Patients receiving dexmedetomidine were more likely to
receive an additional dose of an opioid medication compared
to patients receiving fentanyl infusions
• No difference was found in the rate of opioid use 24-hours
post-extubation and on discharge

Discussion
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• Overall limitations of the study:
– Small sample size
– High variation in documentation of CPOT scores and unclear if all
nursing staff is familiar with proper scoring
– Patients may have had opioids prior to admission that were not
documented in EHR
– Retrospective design
– Patients starting on the study drug but transitioning to other sedation
regimen
– Unclear rate of vasopressor use prior to administration of study
medications

Future Direction
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• Data from this study will be used to help develop a pain and
sedation tool for assisting physician and nursing staff
• Follow-up study to assess total amount of opioid patients
receive while on continuous sedation
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