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MATRIX

PAIN ASSESSMENT AND

MANAGEMENT FOR INTEN-
SIVE CARE UNIT PATIENTS

SEEKING BEST PRACTICES

This review article focuses on research-based advances in pain assess-
ment practices in intensive care units (ICUs), and stresses clinician
consideration of multimodal analgesic techniques for pain management

in ICUs.

ver the past 30 years, attention devot-

ed to pain experienced by intensive

care unit (ICU) patients has evolved
from recognising pain as co-existing with
ICU illness and treatment (Puntillo 1990)
to development of research-based guidelines
to support assessment and treatment of pain
(DAS-Taskforce 2015; Barr et al. 2013; Celis-
Rodriguez et al. 2013). Guidelines recom-
mend that monitoring pain in all ICU patients
be a routine part of practice through use of
subjective (self-report) or objective (behaviour
observation) pain assessment scales validated
for ICU use. Furthermore, guidelines promote
the use of analgesic interventions customised
to the individual patient (DAS-Taskforce 2015).
While opioids are identified in the guidelines
as being the preferential analgesic (Barr et al.
2013), there is an ever-growing emphasis on
use of multimodal analgesia. The purpose of
this review is to address recent advances in
ICU pain assessment and to discuss ICU pain
management that emphasises analgosedation
and multimodal analgesia, while identifying
areas needing further attention.

ICU Pain Assessment

Evaluating pain intensity and pain behaviours
prepares ICU practitioners to intervene and
relieve patient suffering. A visually enlarged
0-10 linear numeric rating scale (NRS) has
been determined to be the most valid and
reliable self-report pain intensity scale for use
with ICU patients (Chanques et al. 2010). Two
pain behaviour scales were identified (Barr et
al. 2013) to be the most valid and reliable
for monitoring pain in medical, surgical, and

non-brain injured trauma patients unable to
self-report: the Behavioral Pain Scale (BPS)
(Payen et al. 2001) and the Critical Care Pain
Observation Tool (CPOT) (Gélinas et al. 2006).
When compared recently in a mixed adult
ICU, the CPOT had greater discriminant vali-
dation than the BPS (Rijkenberg et al. 2015).
However, Chanques and colleagues (Chanques
etal. 2014) compared these scales as well as a
third behaviour scale, the Non-Verbal Pain Scale
(NVPS). They found the psychometric proper-
ties to be similar between the BPS and CPOT
and better than the NVPS, and the BPS was rated
as easiest to use. Until further research deter-
mines otherwise, clinicians can be comfortable
using either the CPOT or BPS for many types
of patients in their ICU.

d d Applying the principle
of ‘analgesia first’ helps
to assure that pain
is treated before
sedatives and hypnotics
are introducedp p

However, there are a few patient group
exceptions. Until recently, there was little guid-
ance on the use of the CPOT or BPS in ICU
patients with delirium. Kanji and colleagues
(2016) tested the psychometric properties
of the CPOT on 40 delirious positive [i.e.,
Confusion Assessment Method-ICU (CAM-
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ICU)] (Ely et al. 2001) patients. Patients had
multiple types of diagnoses and were non-
comatose; 90% were mechanically ventilated.
The patients were CPOT-tested during both
painful and non-painful procedures, and the
CPOT showed excellent validity and reliability.
A modified version of the BPS was tested in 30
non-intubated, mostly delirious patients, who
were unable to self-report their pain but could
vocalise sounds, during both painful and non-
painful procedures (Chanques et al. 2009). A
“vocalisation” section was substituted for the
“ventilator” section of the original BPS. The
BPS-Non-Intubated (BPS-NI) showed excellent
psychometric properties as well. Thus, clinicians
now have a choice of two pain behaviour scales
for assessing pain in their delirious patients.
Until recently there was also little guid-
ance on the use of pain behaviour scales for
brain-injured ICU patients. There is incipient
evidence that traumatic brain-injured patients’
pain behaviours differ from other ICU patients,
especially in relation to facial expressions ( Géli-
nas and Arbour 2009) and level of conscious-
ness (Arbour et al. 2014). While this research
shows promise, as well as research of pain
behaviours in non-trauma-related brain injury
(Echegaray-Benites et al. 2014; Wibbenmeyer
etal. 2011), a pain behaviour scale for brain-
injured patients is not developed enough for
adoption by ICUs. Research is also limited on
pain behaviour scales for several other patient
populations, since they were excluded from
research studies: those with motor response
limitations such as patients with quadriplegia
or other spinal cord injuries, patients with burn
injuries, especially to the face, patients with a
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history of chronic pain or chronic substance
abuse, those receiving neuromuscular blocking
agents, and patients with dementia or other
cognitive deficits (Chanques et al. 2009; Géli-
nas and Arbour 2009; Payen et al. 2001; Puntillo
et al. 2014b; Helfand and Freeman 2009).
Regarding ICU patients with cognitive defi-
cits, until further research is conducted on pain
assessment methods for them, clinicians can use
research findings from non-ICU settings. For
example, patients with cognitive impairment
may be able to accurately report pain. Those
who are markedly cognitively impaired report
less intense pain and have a smaller number of
pain complaints than those mildly impaired.
However, cognitively impaired patients will
report pain, if present, when specifically asked,
and many can understand some self-assessment
scale such as the NRS or a verbal rating scale.
Unfortunately, cognitively impaired patients are
less likely to ask for and receive analgesics, and
providers underestimate their pain (Helfand and
Freeman 2009; Buffum et al. 2007).

Important to ICU clinicians is that use of
pain behaviour tools in patients unable to self-
report has been shown to improve the processes
of pain assessment as well as patient outcomes.
Table 1 presents the effects of CPOT or BPS
use as a result of unit-based pain education
programmes. However, in spite of this work,
some challenges remain to be addressed in order
for patients to reap the benefits of pain assess-
ment practices in ICUs. Rose and colleagues
(Rose et al. 2012) found, from 802 ICU nurse
surveys, that only 33% of the nurses used a
pain assessment tool if patients were unable to
communicate. In only 74% of the surveys was
the use of behavioural assessment tools noted to
be moderately to extremely important. Having
pain assessment tools available for clinicians
and having a pain assessment protocol in place
have been associated with greater odds of tools
being used in practice.(Rose et al. 2012) Table
2 offers suggestions for improvement of pain
assessment practices in an ICU.

ICU Pain Management

Management of pain is not only a humane
approach to the care of ICU patients; adequate
pain management helps prevent both short-
term and long-term morbidities from increased
physiological and psychological stress(Sigakis
and Bittner 2015). Currently, there is increased
support for two approaches to pain manage-
ment in ICU patients: analgosedation and multi-
modal analgesia.
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Table 1. Processes and Outcomes of Implementing Use of Pain Behaviour Scales* in ICUs

Use of Pain Scale
CPOT

BPS

Process Measures

More frequently documented pain
assessments (Gélinas et al. 2011; Rose
etal. 2013)

More frequently documented pain
reassessments after therapy ( Gélinas
etal. 2011)

Increased analgesic titration episodes
(Chanques et al. 2006)

Administration of analgesic (de Jong
etal. 2013)

More frequent documentation of pain
assessments (Chanques et al. 2006;
Williams et al. 2008; Radtke et al. 2012)

Increased notification of physician
about patient pain [Chanques et al.
2006)

BPS Behaviour Pain Scale CPOT Critical Care Pain Observation Tool
* Some studies also used NRS scales in patients who could self-report
** Severe events: tachycardia, bradycardia, hypertension, hypotension, desaturation, bradypnoea, ventilator distress, arrhyth-

mias, cardiac arrest

Outcome Measures

Decreased use of sedatives (Gélinas
etal. 2011)

Decreased use of analgesics and
sedatives in cardiac ICU (Rose et al.
2013)

Decreased incidence of pain (Chanques
etal. 2006)

Decreased duration of mechanical
ventilation (Chanques et al. 2006)

No impact on duration of mechanical
ventilation (Radtke et al. 2012)

Deceased duration of nosocomial
infections (Chanques et al. 2006)

Decreased use of sedatives (Williams
et al. 2008)

No impact on duration of ICU stay
(Changues et al. 2006; Radtke et al.
2012)

Decrease in mortality - yes (Radtke et
al. 2012)

Decrease in mortality - no (Chanques
et al. 2006; Williams et al. 2008)

Decreased incidence of severe pain
during turning (de Jong et al. 2013)

Decreased incidence of at least one
severe adverse event (de Jong et al.
2013)**

Table 2. Suggestions for Improvement of Pain Assessment Practices in an ICU

Standardise the methods of pain assessment to be used by all ICU clinicians on patients who can
communicate and those with communication difficulties.

Provide a section for documentation of pain assessment that is easily accessible in the patient’s flow sheet

and record.

Offer annual reviews of pain assessment tools to enhance the correct and standardised use of the tools.

Offer support tools such as pocket cards and posters about pain assessment in patients’ rooms to remind
and encourage clinicians to perform assessments.

Institutionalise the reporting of pain status during clinician handovers and rounds to increase the visibility of

patients’ pain.

Consider engaging family members in assessing the patient’s pain. They may identify the presence of

patient’s pain more consistently than the ICU clinicians.

Conduct an interprofessional quality improvement project to evaluate the effectiveness of pain assessment

interventions in the ICU.

Sources of some material: (Chanques et al. 2006; Puntillo et al. 2012; Puntillo et al. 2014a).

Analgosedation

Analgosedation refers to the use of analgesics
before sedatives in order to focus first on pain
relief. An “analgesia first” approach to pain
management is recommended for patients who
may be demonstrating agitation and restlessness

as well as pain behaviours and/or for patients
that have identifiable, potential causes of pain
(Barr et al. 2013; Devabhakthuni et al. 2012).
Using analgesics first may also lead to the use
of lighter sedation resulting in more awake,
responsive patients and better clinical outcomes

ICU Management & Practice 4 - 2016



Table 3. Adjuvant Analgesic Therapy: Classification and Mechanism of Action

Medication Classification ~ Target

Antidepressants (tricyclics, SSRIs,
SNRIs)

Local anaesthetics, some Na** channel

anticonvulsants and tricyclics
Anticonvulsants (gabapentin,
pregabalin)

Baclofen

Clonidine, tizanidine

Dexmedetomidine
Dextromethorphan, ketamine,
(and methadone)

Corticosteroids

NSAIDs

Acetaminophen

Serotonin and norepinephrine
synaptic reuptake in CNS

N-type Ca** channels
Presynaptic GABA-B receptors

a,-Adrenergic receptors

NMDA receptors

Glucocorticoid receptors

Prostaglandins

Prostaglandins

Mechanism of Action

Enhance descending inhibition
in CNS

Blockade of frequency dependent
depolarisation of nociceptive
neurons

Suppress ectopic discharges in
the dorsal horn

Inhibition of synaptic reflexes
primarily in spinal cord

Inhibition of neuropeptide release
reduction in pain signal transmis-
sion

Selective a,-agonist

Inhibit glutamate-mediated
nociception
Prevent central sensitisation

Inhibition of immune mediators
and inflammatory cell recruitment

Central prostaglandin antagonism

GABA-B y-aminobutyric acid type B NMDA N-methyl-D-aspartate NSAIDs nonsteroidal anti-inflammatory drugs SNRI serotonin-
norepinephrine reuptake inhibitor SSRI selective serotonin reuptake inhibitor

Source: Erstad BL, Puntillo K, Gilbert HC et al. (2009) Pain management principles in the critically ill. Chest, 135(4): 1075-86 ©
2009, with permission from American College of Chest Physicians.

such as shorter mechanical ventilation and ICU
stay durations (Devabhakthuni et al. 2012).
Devabhakthuni and colleagues (2012) present
a critical evaluation of analgosedation studies.
They concluded that, despite limitations of the
research to date, analgosedation can focus on
patient outcomes while providing pain relief.
For example, use of an analgosedation protocol
in a neurointensive care unit demonstrated the
protocol to be feasible in this patient popula-
tion with unique needs such as strict control
of mean arterial, cerebral perfusion and intra-
cranial pressures (Egerod et al. 2010).

Multimodal Analgesia

The second recommended approach to ICU
pain management is use of multimodal anal-
gesia, which often includes opioid use. Use
of intravenous (IV) opioids as the first-line
approach to pain management in the ICU is
supported by recent guidelines (Barr et al.
2013).The most commonly used opioids are
morphine, hydromorphone, fentanyl, and remi-
fentanil. Reviews exist that compare opioids’
mechanisms of action, side-effect profiles, and
recommended dosing regimens (Trescot et al.
2008; Erstad et al. 2009; Lindenbaum and
Milia 2012). Comparison of IV remifentanil
to fentanyl in ICU patients found those drugs to

be equianalgesic (Spies et al. 2011). An advan-
tage of remifentanil is that it has a faster onset,
shorter half life, and is not metabolised by the
liver or kidneys (Sigakis and Bittner 2015).An
IV remifentanil-based intervention for sedation
compared to a midazolam-based intervention
tested in a random sample of medical-surgical
ICU patients on long-term mechanical ventila-
tion (i.e. longer than 96 hours) showed that the
former was associated with better outcomes:
shorter mechanical ventilation duration, shorter
weaning-to-extubation time, and shorter offset
of medication effect when discontinued (Breen
et al. 2005). There were similar findings in a
sample of ICU neurotrauma or neurosurgery
patients when a primarily remifentanil regi-
men was compared to a primarily hypnotic
(propofol) regimen (Karabinis et al. 2004).
However, remifentanil is more frequently
associated with secondary hyperalgesia after
its withdrawal as an analgesic agent (Angst et
al. 2003; Joly et al. 2005) and is more expensive
(Sigakis and Bittner 2015). All opioids should
be used cautiously due to their well-known
potential adverse effects (Erstad et al. 2009). Of
additional concern is the possible development
of opioid tolerance (Dumas and Pollack 2008),
opioid-induced hyperalgesia (Wachholtz et al.
2015) and opioid withdrawal symptoms upon

MATRIX eeeccessccessccessccsssecsssccssscesscccssstnsstns

cessation of opioids (Liatsi et al. 2009, Korak-
Leiter et al. 2005). Another current concern
is the ongoing opioid epidemic, especially in
the United States (Rudd et al. 2016). However,
while research-based data are limited on patient
progression from acute-to-chronic opioid use
after hospitalisation, this progression was not
found in a recent study of post-ICU patients
(Yaffe et al. 2015).Yet, this topic is in need of
further study. In the meantime, patients’ pain
relief should remain a high priority, with use of
opioids continuing for patients in need.

A multimodal analgesia approach to pain
management, through the use of opioids and
non-opioid analgesics as combination thera-
pY, provides a balanced approach to analgesia
(White and Kehlet 2010; Erstad et al. 2009).
Advantages of multimodal therapy are that it
is an opioid-sparing technique, which helps to
avoid the adverse effects of, and possible nega-
tive sequelae from, opioid use. It promotes the
use of smaller doses of each drug being used,
and complements the drugs’ effects because
of their different pharmacodynamics. Table 3
presents types of non-opioid agents and their
mechanisms of action. Some of these agents,
such as antidepressants, baclofen, and cortico-
steroids are not first-line medications used for
pain in ICU due to their side-effect profiles,
methods of administration, and/or long onset
to effectiveness. However, they could be consid-
ered for an individual patient under special
circumstances.

Some of the other agents on Table 3, along
with opioids, could more likely be part of a
multimodal analgesia approach. Anaesthetic
agents, alone or with opioids, are used in region-
al analgesia techniques (epidural, intrathecal,
intercostal, femoral nerve) (De Pinto et al. 2015;
Lindenbaum and Milia 2012). Nonopioids such
as nonsteroidal anti-inflammatory agents, acet-
aminophen, gabapentin, nefopam, dexmedeto-
midine, and paracetamol or acetaminophen can
be considered for multimodal analgesia, accord-
ing to the particular type of patient pain, mode
of administration availability, and co-existing
conditions (Payen et al. 2013; Chanques et al.
2011; Pandey et al. 2002). Finally, ketamine, a
phencyclidine derivative, has both anaesthetic
and analgesic properties (Lindenbaum and Milia
2012). IV infusions of ketamine used for anal-
gosedation may decrease opioid consumption,
reduce airway resistance, spare bowel motility,
lower opioid tolerance, and prevent opioid
hyperalgesia (Patanwala et al. 2015; Joly et al.
2005; Lindenbaum and Milia 2012; Erstad and
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Patanwala 2016). As a phencyclidine derivative,
ketamine has potential psychotomimetic effects
such as dysphoria, hallucinations, disorganised
thinking and delirium. Use of lower doses may
help to avoid these effects (Erstad and Patan-
wala 2016).

Nonpharmacologic interventions, such as
the use of music, relaxation techniques, and/
or providing information about expectations
during procedures can be considered part of
multimodal analgesia (Erstad et al. 2009; Sigakis
and Bittner 2015). While research is limited on
the effectiveness of these techniques on pain
relief, they are generally low-cost, safe, and
relatively easy to implement. Further research
is warranted on the role of nonpharmacologic
interventions in multimodal analgesia.

MATRIX

Conclusions

The assessment and treatment of pain continue
to be challenges for ICU clinicians. These chal-
lenges can be mitigated by adoption of well-
validated pain assessment methods and a stan-
dardised organisational approach to assessment,
documentation, and communication of patient
pain among ICU team members. Applying the
principle of “analgesia first” helps to assure that
pain is treated before sedatives and hypnotics
are introduced since analgesia may negate the
need for other medications. Multimodal anal-
gesia techniques accentuate the positive effects
of a combination of opioids and non-opioids
while minimising the adverse effects of both.
Further research is necessary to demonstrate
the beneficial effects of these approaches to
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pain assessment and treatment in heterogeneous
groups of ICU patients. H
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Abbreviations

BPS Behavioral Pain Scale

BPS-NI Behavioral Pain Scale-Non-Intubated
CAM-ICU Confusion Assessment Method-ICU
CPOT Critical Care Pain Observation Tool

ICU intensive care unit

IV intravenous

NRS numeric rating scale

NVPS Non-Verbal Pain Scale
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