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ABSTRACT

All critically ill adult patients in intensive care
units (ICU) typically experience pain. Critically
ill adults suffer pain of different intensities. It
depends on individual characteristics, specific
procedural interventions, and underlying dis-
eases. Inadequate management of acute pain is
a risk factor for the emergence of chronic pain,
where the incidence is up to 33% into the ICU
survivor population. For the management of
pain, agitation, and delirium, several coexisting
clinical practice guidelines have been pub-
lished. The first problem is that the patient
recovered in intensive care unit should not be
able to communicate its pain state. Opioids are
the analgesic drugs of choice in critically ill
patients with non-neuropathic pain. All intra-
venous opioids have the same effects, respecting
the equianalgesic table. Observational research
has shown that opioids are the main analgesic
treatment in over 80% of mechanically venti-
lated patients. It is interesting that opioid

consumption in an ICU and the memory of
painful experience are linked to the develop-
ment of post-traumatic stress disorder after ICU
discharge. In order to reduce the side effects and
maintain analgesia, it is useful to associate
adjuvant medications with opioids. An oppor-
tunity to improve patients’ experience in an
ICU is to manage pain through multimodal
approaches.
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Key Summary Points

All critically ill adult patients in medical,
surgical, and trauma intensive care units
(ICU) typically experience pain.

For the management of pain, agitation,
and delirium, several coexisting clinical
practice guidelines have been published.

Multimodal approaches to pain
management present an opportunity to
improve patients’ experiences of critical
illness as well as patient outcomes.
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INTRODUCTION

All critically ill adult patients in medical, sur-
gical, and trauma intensive care units (ICU)
typically experience pain, both at rest and
under routine ICU care, and have the right to
receive adequate pain management where
required [1]. The origin of pain can be surgery,
trauma, burns, or cancer [2–9]. Pain is a fre-
quent event in intensive care unit (ICU)
patients, with an incidence of up to 50% in
medical as well as surgical patients [10]. Pain is
associated with an acute stress response
including changes in neurovegetative system
activity [11], neuroendocrine secretion [12, 13],
and psychological distress often manifested as
agitation [14].

METHODS

We conduct a narrative review on pain in
intensive care because it is most useful for
obtaining a broad perspective on that topic and
because a lot of data come from routine (un-
controlled) clinical practice. We used the
PubMed database and analyzed all relevant
papers (narrative review, systematic review, and
meta-analysis randomized controlled trial,
prospective trial, and case report) dealing with
the keywords: intensive care, acute pain, pro-
cedural pain, pain assessment in ICU, and pain
management in ICU. The timeline was from
1990 to 2020. We included 55 articles and the
criteria for inclusion was that they were meta-
analysis, narrative or systematic review or RCT,
prospective, retrospective or case–control study,
we excluded case report and case series.

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Assessment

The International Association for the Study of
Pain defines pain as an ‘‘unpleasant sensory and

emotional experience associated with actual or
potential tissue damage, or described in terms of
such damage’’ [15]. The first problem is that the
patient recovered in intensive should not be
able to communicate its pain state, so it is
fundamental to distinguish between a patient
able to communicate and one not able to
communicate. Vital signs (elevated blood pres-
sure, elevated heart rate, modification in respi-
ratory rate) alone have been considered poor
indicators of pain. Some recent techniques have
been proposed for pain evaluation and scoring,
like pupillometry, changes in Bispectral Index
or processed EEG signals, but further studies are
necessary to validate them. Modern analgesia
strategies propose a management based on
adaptive analgesia or dynamic analgesia. It is
important to focus on titrate pain therapy on
the patients’ changing clinical situations. In the
ICU, there is the problem either of inappropri-
ate pain control then over treatment of painfull
condition. Uncontrolled pain may lead to pro-
longed 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, pro-
longed cognitive impairment, delirium, respi-
ratory depression, hemodynamic impairment
and so on. Patients and professional caregivers
must become more knowledgeable about the
necessity of simultaneously managing pain and
stabilizing underlying medical conditions. Both
pain agitation and delirium (PAD) guidelines
published form The American College of Criti-
cal Care Medicine (ACCM) in 2013 and Japa-
nese Pain Agitation and Delirium (J-PAD)
guidelines in 2013 recommend (grade ? 1B)
routine monitoring of pain (every 4 h) in adult
patients in the ICU. [16, 17] The patient’s self-
report of pain is considered the ‘‘gold standard,’’
and clinicians should always attempt to have a
first rate of his or her pain of the patient.
Chanques and colleagues compared five self-
report intensity scales in over 100 ICU patients
and demonstrated that a 0–10 visually enlarged
horizontal numeric rating scale (NRS) was the
most valid and feasible of five pain intensity
rating scales tested (Fig. 1) [18]. In case the
patient is unable to communicate, the
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Federacion Panamericana e Iberica de Socie-
dades de Medicina Crıtica y Terapia Intensiva
(FEPIMCTI) guidelines recommend using a
behavioral pain scale (BPS), while the PAD and
J-PAD have yet recommended the use of BPS or
the Critical-Care Pain Observation Tool (CPOT)
[19, 20]. The BPS and the CPOT are the most
effective and dependable behavioral pain scales
for the evaluation of pain in adult ICU patients
unable to self-report. These scales are also not
valid in case of brain injury, in patients with
motor function disease, and when their behav-
iors are not observable.

Management of Pain, Agitation,
and Delirium

It is difficult to separate pain management from
sedation in the ICU context. The FEPIMCTI and
J-PAD guidelines recommend (grade 1B) prompt
identification and treatment of the possible
underlying causes of agitation, such as pain,
delirium, hypoxemia, hypotension, or with-
drawal from alcohol and other drugs. The
Richmond Agitation-Sedation Scale (RASS) and
Sedation-Agitation Scale are the most valid and
reliable sedation assessment tools for measuring
quality and depth of sedation in adult ICU
patients, basing on the several guidelines just
now published [21, 22]. All the three previous
guidelines recommend ‘‘analgesia-first seda-
tion’’ in such patients. The use of propofol,
dexmedetomidine, or midazolam is recom-
mended. A summary of the principal recom-
mendations of evidence-based guidelines
includes:

• Vital signs alone should not be used for pain
assessment;

• Analgesia should be administered prior to
painful procedures;

• Sedation levels should be titrated to light-
level rather than deep sedation;

• Use of ‘‘care bundle’’ for managing pain,
agitation, and delirium: ‘‘analgesia first’’
sedation strategy; promoting sleep and
establishing day–night routine; and interdis-
ciplinary team approach.

Opioids are the analgesic drug of choice in
critically ill patients with non-neuropathic
pain. All intravenous opioids have the same
effects, respecting the equianalgesic
table [23–27]. Intravenous opioids are recom-
mended as the first-line treatment for pain
management in ICU patients. Both PAD and
FEPIMCTI guidelines recommended remifen-
tanil. The choice of the better opioid and its
dose for each specifically patient is related to
many factors, as the pharmacokinetic and
pharmacodynamic properties of the drug [28]. It
is important to avoid the use of meperidine in
ICU patients. The motivation is the metabolism
of meperidine and the kidney diseases usually
present in the ICU, the potential interaction
with other drugs like monoamine oxidase
inhibitors and selective serotonin re-uptake
inhibitors, and finally because of the neurologic
toxicity [28]. Except for meperidine, the evi-
dence in favor of the use of one opioid instead
of another one is very poor. The opioid use has
not to be indiscriminate, otherwise the emer-
gency of side effects can have serious and
detrimental effects in ICU patients. The more
frequent side effects include respiratory depres-
sion, nausea, vomiting, constipation, tolerance,
and physical dependence. The appearance, as a
side effect, of bowel dysfunction [29], and ileus
can determinate a prolonged hospital stay and
can increase morbidity. So it is in contrast with
actual protocols that focus on early recovery
after surgery and the prevention of ileus in the
perioperative period [30]. Fentanyl is a shot
acting drug when administered as single dose

Fig. 1 Numeric Rating Scale (NRS)
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because of redistribution. It is, therefore, to
consider that its long elimination half-life can
determinate its accumulation when given in
high doses for long periods. It has to be con-
sidered that fentanyl is safe in patient with
kidney failure because it is metabolized from
the liver with the production inactive
metabolities. For these reasons, fentanyl has
been recommended as the analgesic of choice in
critically ill patients, especially in those case
with hemodynamic impairment [31]. Remifen-
tanil and alfentanil also present favorable
kinetics for use in patients with organ dys-
function. Several study have showed as the
association of alfentanil and propofol led to
reduce the extubation time and the time to
discharge form ICU, when compared with
combination of morphine and midazolam [32].
Remifentanil has a rapid clearance that is inde-
pendent of renal function [33]. A meta-analysis
has demonstrated that remifentanil compared
with either another opioid or hypnotic agent
did not present superiority in terms of mortal-
ity, length of mechanical ventilation, length of
ICU stay, and risk of development of agitation
[34]. It is important to underline that in
patients able to tolerate enterally administered
medications, the enteral administration of opi-
oids should be chosen [31].

In order to guarantee a better analgesia and
reduce the adverse side effects, it’s useful the
association of opioids with adjuvant medica-
tions. Non-opioid analgesics can improve the
overall efficacy of analgesia and/or reduce opi-
oid requirements in ICU patients [35]. A sys-
tematic review and meta-analysis published in
2020, which examined 34 trials [36], represents
the most comprehensive study on the use of
adjuvant analgesic medications in ICU patients:
dexmetedomidine, nonsteroidal anti-inflam-
matory drugs (NSAIDs) (including diclofenac,
indomethacin, and ketoprofen), ketamine,
nefopam, gabapentin carbamazepine, cloni-
dine, magnesium sulfate, pregabalin. It has
been described that the association of opioids
with adjuvant is able to reduced pain in ICU
patients. The main limitation in using non-
opioids is due to their potential organ toxicity

(principally renal and hepatic). Furthermore,
several trials have demonstrated that intra-
venous acetaminophen is safe and effective
when used in combination with opioids for
postoperative pain relief both in major and
cardiac surgery [26, 37–41]. In particular, the
association to opioids with 1gr of intravenous
paracetamol every 6 h improves analgesia and
reduce the extubation times in elective cardiac
surgical. Based on the present literature, we
suggest that non-opioid analgesics should be
used in order to reduce opioid consumption,
eliminate the need of rescue dose of IV opioids,
and reduce side effects related to opioid medi-
cation. Although analgesia provided from
NSAIDs is equivalent to that of acetaminophen,
NSIADs should be used with caution in patients
with renal injury, congestive heart failure, and
those with a risk of bleeding. Dexmedetomidine
is an alpha2-adrenergic agonist (C13H16HCl),
comparable for its structure to clonidine but it is
more selective and has got a greater affinity
towards alpha2-receptors over alpha1-receptors
[42]. It is the dextrorotatory S-enantiomer of
medetomidine chemically described as (?)-4-
(2,3-dimethyle phenyl) ethyl-1H-imidazole
monohydrochloride. In ICU dexmedetomidine
is able to maintain a patient light to moderate
sedation also in patients receiving prolonged
mechanical ventilation. The comparison of
dexmedetomidine and midazolam showed that
dexmedetomidine is able to reduce the lenght
of mechanical ventilation. and a better
improvement patients’ ability to communicate
pain [43]. Dexmedetomidine has an opioid-
sparing effect, so it can reduce opioid require-
ments in critically ill patients [44–46]. Adequate
postoperative and post-trauma pain manage-
ment is also fundamental for the achievement
of effective rehabilitation. When used correctly,
and in association with other treatment
modalities, the regional analgesia may reduce or
eliminate the physiological stress response to
surgery and trauma and may reduce the opioid
consumption necessary to achieve adequate
pain control and the development of poten-
tially dangerous side effects [47].
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Specific Painful Conditions

Pain in Guillain–Barré syndrome (GBS) is com-
mon in intensive care, but it is often not rec-
ognized and not well managed. In recent years,
several pharmacological therapies have been
investigated in order to treat GBS-associated
pain. A recent review does not provide sufficient
evidence to support the use of any pharmaco-
logical treatments in people with pain in GBS;
even in pain management in GBS is funda-
mental. In a recent paper Gabapentin and car-
bamazepine were able to determinate a pain
reduction in GBS but the evidence was limited
and its quality very low [48]. Other specific
drugs, like intravenous methylprednisolone in
combination with intravenous immunoglobu-
lins (IVIG), may accelerate the recovery of the
patient but does not have any effect on neuro-
pathic pain from [49].

Intensive care unit (ICU) patients undergo
numerous diagnostic and therapeutic proce-
dures each day [50]. A large prospective, cross-
sectional, multicenter, study on pain intensity
related to 12 procedures was conducted in 192
ICUs in 28 countries. The most painful proce-
dures described from authors were chest tube
removal, wound drain removal, and arterial line
insertion. By multivariate analysis, risk factors
independently associated with a more intense
procedural pain were: the specific procedure,
opioid administration, preprocedural pain,
intensity of the worst pain on the same day,
before the procedure, and procedure not per-
formed by a nurse. It is very important that
adequate local and/or parenteral anesthesia
should be provided during any procedure,
which could evocate pain [51, 52]. One study
compared the efficacy of remifentanil 0.5 mg/kg
versus placebo for the treatment of pain related
to chest tube removal. It demonstrated that
patients receiving remifentanil showed signifi-
cantly less pain than patients receiving a pla-
cebo [52]. In another study [53], patients treated
with intravenous fentanyl (2 lg/kg) or sufen-
tanil 0.2 (lg/kg) suffered from significantly
lower pain scores than patients treated with
2 ml of normal saline. Finally, a recent ran-
domized controlled study suggests that the
combination subcutaneous administration of

1% lidocaine and multimodal analgesia is most
efficacious in terms of analgesia [54].

CONCLUSIONS

Firstly, this is a narrative review, so it has some
limitations: the nature of the method is too
subjective, the possibility of misleading in
drawing conclusions (that are normally due to
selection bias), subjective weighing of the
studies chosen for the review, unspecified
inclusion criteria, and failure to consider the
relationships between study characteristics and
study results. All critically ill adult patients
experience pain. Several clinical practice guide-
lines on pain management and treatment
intensive care setting have been published.
Opioids are the analgesic of choice in critically
ill patients with non-neuropathic pain. The use
of adjuvant medications, in combination with
opioids, may provide an improvement in
effective analgesia and minimize unwanted side
effects. It certain that the multimodal approa-
ches to pain management is an opportunity to
improve patients’ pain experience of ICU stay as
well as patient short- and long-term outcomes.
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