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The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), causing the
COVID-19 has spread globally, prompting world health organization (WHO) to declare
COVID-19 a pandemic. As of January 2, 2021, about 82,579,768 laboratory-confirmed
COVID-19 cases had been reported to the WHO with 1,818,849 deaths (https://
covid19.who.int). The pandemic has severely impacted health care systems around the
world, resulting in a vast number of surgical procedures being cancelled or postponed
and an unprecedented burden on intensive care units (ICU). A critical component of
the perioperative or ICU services delivery is the provision of analgesia and sedation.
Volatile inhalational anesthetics combined with opioids are widely used in an oper-
ating room, whereas in ICUs, intravenous drugs are used for this purpose. Although
target-controlled infusions are not routinely used in ICUs, in the context of the the-
matic series on total intravenous anesthesia during COVID-19 pandemic, this article will
focus on key aspects of intravenous sedation and analgesia in the management of crit-
ically ill patients admitted to an ICU following positive swab test for SARS-CoV-2 RNA.
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infusions (TCI) are not routinely used in ICUs, in the context
of the thematic series on total intravenous anesthesia (TIVA)
during COIVD-19 pandemic, this article will focus on key
aspects of intravenous sedation and analgesia in the manage-
ment of critically ill patients admitted to an ICU following
positive swab test for SARS-CoV-2 RNA.

Pain, Agitation, and Delirium in Intensive
Care Unit

Pain, agitation, and delirium are common in critically ill
patients.>® Contributory factors include the impact of criti-
cal illness, ICU procedures such as intubation of the trachea,
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mechanical ventilatory support, the establishment of vas-
cular access and routine patient care that necessitates fre-
quent suctioning of the trachea, and change of positioning or
physiotherapy.® Patients discharged from an ICU have unfor-
tunately pain as the most common memory linked to their
ICU stay period.” On the other hand, agitation and delirium
lead to adverse events, including accidental extubation or
removal of central and arterial catheters.> Hence, the admin-
istration of sedatives and analgesics are integral to the prac-
tice of modern intensive care medicine.

The origin of the concept of “intensive care/unit” to man-
age critically ill with multiorgan failure can be traced to the
polio epidemic’s impact in the 1950s.% In Blegdam Hospital
in Copenhagen, Denmark, an epicenter of the epidemic,
patients with respiratory failure were managed by an “iron
lung” under deep sedation.’ Advancements in ventilator
design and technology and development of shorter-acting
analgesics, sedatives, and microprocessors, allowing preci-
sion in infusions improved respiratory failure management
in the following decades. Equally, the adverse clinical out-
comes associated with agitation and pain or delirium®® and
morbidity or mortality associated with oversedation' and
mechanical ventilation'' became increasingly apparent.
Moreover, the pharmacokinetics (PK) parameters of many
drugs are altered due to the pathophysiological changes asso-
ciated with critical illness posing challenges when titrating
infusions of sedatives and analgesics to maintain optimal
sedation and analgesia."

To address these critical issues, a panel of experts,
stakeholders, and patient group convened by the Society
of Critical Care Medicine, United States published guide-
lines in the assessment, prevention, and treatment of pain,
agitation/sedation, delirium, immobility (mobilization, reha-
bilitation), and sleep (disruption) in critically ill adults (PADIS
guidelines 2018).> Notably, only 2 of the 37 recommendations
(addition of neuropathic pain medication to opioids for pain
management and avoidance of volatile anesthetics in proce-
dural management) are graded “strong” and inform clinical
practice reliably. The rest of conditional recommendations
are based on conflicting, or low-quality evidence, applica-
ble to a selected patient subgroup or the potential benefits
require balancing against equal risks. Large randomized
controlled trials that focus on the choice of sedative agent
or level of sedation and impact on mortality in a heteroge-
neous critically ill population have been published after the
2018 PADIS guidelines, and the results have been neutral.’>'

In summary, the choice of sedatives/analgesics, level of
sedation, sedation interruption protocols, or objective seda-
tion monitoring tools in ICU remains mostly empirical. Hence,
large variations in prescribing patterns among countries and
ICUs exist,®'> with the clinical practice determined more by
tradition, ingrained methods, unit protocols, and staff famil-
iarity than evidence based. The issue is further compounded
by the COVID-19 pandemic with unique patient character-
istics; limited understanding of underlying disease mecha-
nisms and pathophysiology; restructuring of organizational
and operational models including staffing; requirements for
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infection control and measures promoting health care work-
ers' safety; and resources limitations.

Analgesia and Sedation in a
COVID-19 Intensive Care Unit

Acute hypoxemic respiratory failure (with or without hyper-
capnia) necessitating oxygen therapy or mechanical ventila-
tory support is the most common indication for admission
to an ICU following COVID-19.'® Notwithstanding the debate
whether the underlying COVID-19 pneumonitis is a distinct
pathophysiological process'”'® or similar to the classical
acute respiratory distress syndrome (ARDS),'*?° the princi-
ples underlying ventilatory and ICU management are same,
that is, providing lung-protective mechanical ventilation,
prone positioning, use of neuromuscular blockers (NMBs),
and consideration for extracorporeal membrane oxygenation
(ECMO) in selected patients.?!

No prospective studies or randomized controlled trials
inform the optimum management of sedation and analge-
sia in patients receiving lung-protective ventilation. Hence,
a pragmatic patient-centric approach ensuring comfort,
safety, interaction with care providers/family, and pro-
mote the ABCDEF bundle? is adopted. The approach if not
using NMBs would advocate a multimodal regime by using
short-acting analgesia (fentanyl preferred given the coexist-
ing risk of acute kidney injury), followed by a sedative infu-
sion (typically propofol or dexmedetomidine and avoiding
benzodiazepines) aiming for no to a minimum level of seda-
tion corresponding to a range of +1 to —1 score on Richmond
Agitation Sedation Scale? (RASS). If patient ventilator asyn-
chrony despite optimization of settings, increasing agitation
in the absence of obvious modifiable/reversible factors or
worsening pain (e.g., interval surgical procedure) deeper lev-
els of sedation corresponding to a RASS score -2 to =5 will
be needed. Addition of a third drug (midazolam, lorazepam,
clonidine, ketamine, and antipsychotics such as haloperidol
or quetiapine) may be required to achieve the objective. The
choice of the agent, route, intermittent bolus or continuous
infusion, and dosage will be guided by the availability, clin-
ical trajectory, cost, familiarity of medical and nursing ICU
staff, ICU protocol, patients’ age, coexisting organ failures,
and comorbidities.

On the other hand, if the administration of NMBs is
required (the evidence base for NMBs in ARDS is low qual-
ity?*) for optimizing ventilatory management and as a res-
cue strategy following refractory hypoxemia, best practice
advocates establishment of deep levels of sedation, amne-
sia, and adequate analgesia. Similar considerations apply in
patients receiving mechanical lung-protective ventilation in
the prone position or on ECMO. However, the use of NMBs
has not explicitly been evaluated in prospective studies in
these clinical settings. That said, it will be prudent to main-
tain deep sedation, effective analgesia and adequate mus-
cle relaxation to ensure safety, minimize patient-ventilator
asynchrony, and the potential for injuries associated with the
change in the position of the head and upper limbs at regular
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intervals in the prone position. Before the commencement of
NMB, adequacy of the depth of sedation and analgesia should
be assessed by validated tools such as RASS, Behavioral Pain
Scale?’, or Critical Care Pain Observation Tool?*> and achieved
levels maintained as long as NMBs are continued. An addi-
tional point with practice implication in patients on ECMO
will be the alteration in volume of distribution, PK, and bio-
availability of drugs,?® and hence the need for closer monitor-
ing of sedation levels.

Regardless of the clinical scenario, daily interruption of
both sedative and NMB infusions (NMBs first) should be
considered. If able to wean, moving toward lighter sedation
levels (RASS score = -1 to +1) should be the priority goal.
Unfortunately, these goals have been difficult to achieve
during the early phase of the pandemic. Also, the increased
use of sedatives, impact of the pandemic on manufactur-
ing, supply chain, or stockpiling by institutions can lead to
drug shortages.?’” Many institutions adopted a nontraditional
approach when faced with the challenges by substituting a
different agent like benzodiazepines or intermittent boluses
of NMBs guided by NMB monitoring. The shift may result in
nursing staff, and doctors being unfamiliar with alternative
pharmacotherapies, in turn, leading to dosing errors, under-
sedation or oversedation regardless of patient characteristics.

Whether it contributed to a higher incidence of delir-
ium observed in critically ill patients with COVID-19% is
unclear.

Conclusion

The optimal management of sedation and analgesia in criti-
cally ill patients admitted to an ICU, following COVID-19 has
been challenging due to paucity of evidence-based guide-
lines, inability to adhere to best practice recommendations,
drug shortages, limited understanding of the disease pro-
cess, unique patient characteristics, staffing issues, organi-
zational restructuring, barriers, and resource constraints.
Equally, COVID-19 pandemic demonstrated that the criti-
cal care community came together with admirable focus,
energy, teamwork, and resilience when faced with a crisis.
With remarkable advances made in all key domains of dis-
covery and progress achieved, including vaccine develop-
ment with immunization campaigns already underway in
many countries, there is hope in the horizon. Until then, as
Albert Camus wrote in “The Plague,” I have no idea what’s
awaiting me, or what will happen when this all ends. For
the moment I know this: there are sick people and they
need curing.
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