ICU

MANAGEMENT & PRACTICE
Intensive care - Emergency Medicine - Anaesthesiology

VOLUME 19 - ISSUE 1 - spring 2019

SPECIAL SUPPLEMENT

©For personal and private use only. Reproduction must be permitted by the copyright holder. Email to copyright@mindbyte.eu.

Pain Management
in the ICU

Innovation
Protecting ward patients: the case for continuous monitoring,
F. Michard, T.J. Gan, R. Bellomo

Innovations in ICU ventilation: the future delivered, F. Gordo, A. Abella,
B. Lobo-Valbuena
Data-driven management for intensive care units, F. J. da Silva Ramos,
J. I. F. Salluh
Technology innovations in delivering accurate nutrition: preventing
malnutrition and enforcing nutritional guidelines, P. Singer, L. Elia
The business of research, J. B. Ochoa Gautier

PLUS
The role of disruptive and hybrid
technologies in acute care,
T. Kyprianou

The establishment and provision
of an acute kidney injury service
at a tertiary renal centre, S. Fray

Extravascular lung water as a
target for intensive care, M. Kirov,
V. Kuzkov, L. Bjertnaes

Communication myths of
anaesthetists, S. Watson

Managing delirium in the ICU
with sleep guardians, C. Irwin,
S. Parkinson

icu-management.org

The role of the Physician
Assistant in critical care,
V. Bakshi

The need to humanise the ICU,
S. East
Noninvasive technologies for
personalised haemodynamic
monitoring: advanced
haemodynamic monitoring
methods, B. Saugel

@ICU_Management

VI
SUPPLEMENT

Xavier Capdevila
Professor of Anesthesiology and
Critical Care Medicine
Head of Department
Department of Anesthesia and
Critical Care Medicine
Lapeyronie University Hospital
Montpellier, France
x-capdevila@chu-montpellier.fr

©For personal and private use only. Reproduction must be permitted by the copyright holder. Email to copyright@mindbyte.eu.

O

pioid dependency is a serious
problem in the ICU. Opioids
are effective at providing pain
relief because they reduce the
perception of the pain signal. At the same
time, opioids are associated with respiratory
depression, cough suppression, confusion,
and drowsiness. In addition, there is a risk
of abuse and dependence with opioid drugs.
Despite these risks and associated sideeffects, the number of opioid prescriptions
continues to increase. Different formulations
of opioids are now available, further increasing the risk of abuse and overdose.

Pain management through
multimodal analgesia in the ICU
Overview and focus on regional anaesthesia

The number of deaths involving opioids
is consistently increasing (National Center
for Health Statistics). The use of opioids in
the ICU and in the post-operative period is
very common. Most patients receive opioids
even after simple surgeries. Opioid-related
deaths are a problem in the U.S. and the
opioid epidemic continues to plague the rest
of the world as well (Figure 1).
Pain management is not just a strategy to
improve patient comfort and patient outcomes,
but it is also a means to reduce sedation.
However, the type of drugs that are used to
manage pain can make a big difference in the

level of pain control that is achieved and the
quality of patient outcomes that result from
the usage of those drugs.
It is important to highlight some key issues
that are related to drugs which are used to
manage pain. For example, many patients
receive opioids (such as morphine, fentanyl,
sufentanil, remifentanil) in the post-operative
period, even after a simple and classic surgery
like total knee arthroplasty. In such patients,
the use of a non-opioid drug could be a better
option and could protect these patients from
opioid-related side-effects.
The practice of analgosedation in the ICU,
i.e. using analgesia first instead of sedation is
becoming increasingly common. Results of a
study published three years ago demonstrated
that patients who received more fentanyl
and fewer benzodiazepines, and much more
dexmedetomidine, but less propofol required
lower sedation (Faust et al. 2016). Thus,
moving from using total sedation and some
analgesics to using more analgesics accompanied by sedatives has proven to be a more
effective strategy for reducing sedation. This
significant change in the ICU environment
is showing results in the form of reduced
MV duration and reduced ICU LOS (Faust
et al. 2016).

The new paradigm of pain management

Figure 1. Opioid deaths in the US.
Source: National Center for Health Statistics, CDC Wonder

It is time to focus on a new paradigm of pain
management and to understand the impact
of regional anaesthesia and the benefits of
multimodal analgesia. Multimodal analgesia
refers to a pain management strategy that
combines different analgesics with different
mechanisms such as opioids, NSAIDs, local
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Opioid only
(n - 302)

Multimodal
analgesia
(n - 172)

P

247 (82)

106 (62)

<.01

Ramsay

98 (40)

57 (54)

SAS

33 (13)

12 (11)

RASS

53 (21)

17 (16)

Other

63 (26)

20 (19)

Deep sedation state*,
n/N (%)

133/183 (73)

39/86 (45)

<.01

Sedative use, n (%)

267 (88)

103 (60)

<.01

Sedation assessment,
n(%)
Sedation scale, n (%)

.11

<.01

Type of sedutive, n (%)
Propofol

41 (15)

32 (31)

Midazolam

219 (82)

70 (68)

Other

7 (3)

1 (1)

Propofol
(mg kg-1 24 h-1)

28 (10-42)

23 (7-40)

.47

Midazolam
(mg kg-1 24 h-1)

1.2 (0.8-2.1)

0.6 (0.4-1.3)

<.01

19/260 (7)

3/100 (3)

.13
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Daily Dose of sedative,
median (IQR)

High dosages of sedatives b,
n/N (%)

Figure 2. Sedation management and sedation assessment in ICU patients according to modality of analgesia
Source: Payen et al. 2013. Image Copyright © 2013 Elsevier Inc. Reprinted with permission from Elsevier.

anaesthetics, etc. The combined use of these
analgesics produces synergistic analgesia
and enables clinicians to use lower total
doses. This, in turn, reduces the number of
side effects. Multimodal analgesia is a more
rational approach to pain management and
can effectively reduce postoperative pain as
well as the use of opioids and sedatives (Jin
and Chung 2001).
The new guidelines published in Critical
Care Medicine (Devlin et al. 2018) make three
primary recommendations for managing pain
and balancing sedation:
1. Using multimodal analgesia in the ICU.
This means that clinicians should use
some opiates, and should also use adjunctive therapies such as acetaminophen or
nefopam whenever possible. This can
help in reducing the number of opioids.
2. Using an opiate before the sedatives, and
trying to use the lowest effective dose to
limit the risk of opioid addiction and

use of multimodal
analgesia with non-opioid
drugs and regional anaesthesia can have a positive
impact on the long-term
mortality in patients
dependency in patients.
3. Using light sedation in contrast to deep
sedation in the critically ill, mechanically
ventilated patients.
Findings from a French study (Payen et al.
2013) demonstrated that the use of multimodal analgesia in mechanically ventilated
critically ill patients could decrease sedation
and delirium and at the same time, avoid
the use of opioids and opioid-related side
effects (Figure 2). Patients given multimodal

analgesia were also more likely to have fewer
organ failures and received fewer hypnotics
compared to patients who received opioids
alone. It is thus evident that the concept of
multimodal analgesia must be promoted in
the ICU.
Dexmedetomidine, an alpha 2 antagonist
and a potent anxiolytic, is another important
drug that should be considered within the
multimodal approach to pain management
(MIDEX and PRODEX) and has shown that
it can limit the MV duration compared to
Midazolam (Jakob et al. 2012). However,
more studies are needed to prove its benefits
versus its adverse events.

Regional anaesthesia: impact on patient
outcomes
A study published in JAMA Surgery a few
years ago demonstrated that in patients with
abdominal aortic aneurysm repair, the overall
mortality was different between the group
using epidural analgesia and the group using
classical analgosedation. Results showed that
some of the complications were decreased in
the epidural group. The addition of epidural
analgesia to general anaesthesia was also
associated with long-term survival benefit
due to the reduced rates of post-operative
complications (Bardia et al. 2016).
Clinical evidence shows that epidural analgesia has some effects on mortality, complications, and morbidity after surgery. The use of
epidural analgesia can limit the infusion of
opiates and opioid-related complications in
ICU patients. The complex and mixed use of
sedative agents, associated to analgesia with
opiates and the use of regional anaesthesia
can help improve patient rehabilitation in the
ICU Management & Practice 1 - 2019

VIII
SUPPLEMENT

postoperative period. Regional anaesthesia
is associated with a composite morbidity
score of pneumonia, prolonged ventilator
dependency, and postoperative unplanned
intubation (Popping et al. 2014).
A study published in Anesthesia and Analgesia (Malekpour et al. 2017) compared
no-procedure management, i.e. sedation and
opiates versus procedural management with
a paravertebral blockade in patients with rib
fractures. Results clearly showed differences in
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Key Points
•

While opioids are very effective at
treating pain, they can also be addictive

•

New guidelines make three recommendations for managing pain and
balancing sedation: using multimodal
analgesia; using an opiate before the
sedatives; and using light sedation
in contrast to deep sedation in the
critically ill, mechanically ventilated
patients

•

Multimodal analgesia refers to a pain
management strategy that combines
different analgesics with different mechanisms such as opioids,
NSAIDs, and local anaesthetics

•

The use of regional anaesthesia can
have a positive impact on the longterm mortality as well as optimised
pain management in patients after
big surgeries

•

The addition of epidural analgesia
to general anaesthesia was also
associated with long-term survival
benefit due to the reduced rates of
post-operative complications
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educing sedation and managing and
treating pain are important objectives for clinicians. The primary
goal should always be to promote
the comfort of the patient and to minimise

pain through the proper use of multimodal
analgesia. The use of opioid drugs should be
avoided unless absolutely necessary; and focus
should be placed on achieving pain control
through combined pain management strategies.
The use of the ABCDEF bundled approach,
the implementation of the eCASH Concept
and the effective use of epidural analgesia
are all strategies that can be used to balance
sedation and analgesia in the ICU.
The four take-home messages from this
debate are:
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•
•
•
•

Minimise deep and prolonged sedation
Promote comfort and analgesia
Minimise opioids
Promote multimodal analgesia
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