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Lessons Learned at the Interface of
Medicine and Psychiatry

The Psychiatric Consultation Service at

Massachusetts General Hospital sees medical and
surgical inpatients with comorbid psychiatric
symptoms and conditions. During their twice-weekly
rounds, Dr Stern and other members of the Consultation
Service discuss diagnosis and management of
hospitalized patients with complex medical or surgical
problems who also demonstrate psychiatric symptoms
or conditions. These discussions have given rise to
rounds reports that will prove useful for clinicians
practicing at the interface of medicine and psychiatry.
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ave you ever wondered whether and how you
should manage anxiety, agitation, and fear in your
critically ill patients? Have you been unsure about
how you can initiate, maintain, and discontinue analgesics
and sedatives safely? Have you hoped that you could
mitigate the stress that accompanies and follows an
intensive care unit (ICU) stay? If you have, the following
case vignette and discussion should prove useful.

CASE VIGNETTE

Ms A, a 64-year-old woman with history of anxiety
and interstitial lung disease, was admitted to the ICU after
receiving a bilateral lung transplant. Immediately after
surgery, she became intensely agitated, which required
the use of multiple sedating agents (including
dexmedetomidine, benzodiazepines [BZDs], and
opiates). After 10 days on this regimen, which controlled
her agitation, her sedatives were weaned over the next
2 days to facilitate a spontaneous breathing trial.
Unfortunately, Ms A became increasingly agitated,

hypertensive, tachycardic, and diaphoretic. Psychiatric
consultation was requested to help manage her distress
and hyperdynamic state.

On evaluation, Ms A was anxious and disoriented
and had impaired attention and difficulty breathing.
Nursing staff reported that Ms A had slept poorly and
become paranoid since her sedating medications
were tapered. She was diagnosed with delirium, and
several recommendations were made (eg, restart
dexmedetomidine to reduce anxiety/agitation and
facilitate sleep, start haloperidol for agitation associated
with hyperactive delirium, and begin ramelteon to
optimize her sleep/wake cycle). Within several days, her
agitation, anxiety, distress, and sleep were markedly
improved, and 1 week later, she was transferred out of
the ICU.

Two weeks later, psychiatry was reconsulted
before her discharge to a rehabilitation facility. She
had been having nightmares and flashbacks about her
ICU stay. She was diagnosed as having an acute stress
disorder and was referred for outpatient psychiatric
follow-up.

WHY ARE ANALGESICS AND SEDATIVES
NEEDED IN THE ICU?

Pain, fear, anxiety, sleep disturbances, and agitation
are common symptoms among critically ill patients. These
symptoms not only cause distress and interfere with
medical care but also contribute to morbidity post
discharge and therefore warrant swift and effective
interventions. Opioids and sedatives are among the most
common pharmacologic interventions in ICUs, as their
short half-lives, flexible dosing schedules, and varied
routes of administration allow for rapid dose titration
and symptomatic relief. However, the use of these agents
must be judicious, as opioids and sedatives carry the
potential of side effects, tolerance, and contribution to
delirium. The 2018 Clinical Practice Guidelines for the
Prevention and Management of Pain, Agitation/Sedation,
Delirium, Immobility, and Sleep Disruption in Adult
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Clinical Points

- Opioids (eg, fentanyl, hydromorphone, and morphine) are
used to achieve analgesia and sedation; however, these
medications also induce a myriad of adverse side effects
(eg, oversedation, constipation, urinary retention, nausea,
vomiting, pruritus, respiratory depression, hypotension,
and euphoria), and following a rapid dose decrease, they
can precipitate opiate withdrawal.

- Protocol-based, assessment-driven, treatment algorithms
can mitigate pain, agitation, and confusion, while
minimizing the risk of developing delirium, prolonged deep
sedation, and other adverse side effects associated with
the use of these agents.

- One major challenge to identifying withdrawal syndromes
from analgesics and sedatives in critically ill individuals
relates to the extensive overlap of signs and symptoms of
opiate withdrawal and the systemic effects of critical
illnesses.

- Ifa GABAergic withdrawal syndrome is considered, a fixed
taper of 10%—25% per day (of the total daily dose) is
reasonable, analogous to the management strategy used
in alcohol withdrawal.

- Thelastagentto be removed should be the a, agonist (eg,
dexmedetomidine) due to its ability to reduce the
incidence of delirium and the need for supplemental pain
medications and its lack of respiratory suppression,
allowing for use without invasive respiratory support.

- Intensivists, primary care physicians, and psychiatrists
each play a critical role in the management of the
sequelae of critical illness (including posttraumatic
stress disorder).

Patients in the ICU (ie, the PADIS guidelines) provide a
road map for evidence-based, patient-centered protocols,
including the ABCDEF (A-F) bundle (where “C”
represents “choice of analgesia and sedation”)! to ensure
effective treatment while preventing debilitating physical,
affective, behavioral, and cognitive sequelae of critical
care (ie, postintensive care syndrome).>?

HOW ARE ANALGESICS AND SEDATIVES
USED IN THE ICU?

Analgesia in ICUs is primarily achieved through the
use of opioids, among them natural opiates (such as
morphine) and synthetic opioids (such as fentanyl and
hydromorphone). Opioids bind primarily to p-opioid
receptors, although they also have some affinity for
8- and x-opioid receptors as well.* These receptors
are distributed throughout the brain and spinal cord, and
their inhibition interferes with the transmission of pain
signals, thereby reducing or abolishing the perception of
pain. Opioids also facilitate sedation and ventilatory
synchrony through the induction of respiratory depression
and cough suppression.*®
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Sedation is accomplished through the modulation of
y-aminobutyric acid (GABA) and a-adrenergic receptors.
GABA is the main inhibitory neurotransmitter. GABA
receptors are subdivided into GABA, and GABAg;
GABA, receptors, associated with fast synaptic inhibition,
are found throughout the central nervous system (but in
particularly high concentrations in the limbic system)
and are the major molecular targets for the action of BZDs
and other GABA modulators.

Propofol is a GABA, allosteric modulator. It is a
parenterally administered anesthetic that produces a
rapid, but short lived, loss of consciousness. It is
administered via continuous infusion to provide
sedation to intubated and mechanically ventilated ICU
patients.® Midazolam, a parenterally administered BZD,
similarly provides sedation when administered
continuously.” Current guidelines recommend use of non-
BZD sedatives over BZDs for sedation and agitation in
the ICU, due to their better short- and long-term
outcomes. Nevertheless, BZDs remain popular as
adjunctive sedating agents.?

Dexmedetomidine, on the other hand, is a highly
selective ap-adrenoreceptor agonist. Presynaptic
activation of a,-adrenoreceptors inhibits the release of
norepinephrine, terminating the propagation of pain
signals. Postsynaptic activation inhibits sympathetic
activity, decreasing blood pressure and heart rate.
Combined, these effects can produce analgesia and
sedation.® Dexmedetomidine induces arousable sedation,
which has been shown to mimic stage 2 non—rapid eye
movement (REM) sleep with limited effect on respiratory
drive; therefore, dexmedetomidine has been approved for
sedation of intubated and mechanically ventilated adults,
as well as for sedation of nonintubated adults.’ It has also
been associated with more favorable outcomes than other
sedatives (in terms of length of ICU stay, duration of
mechanical ventilation, and incidence of delirium).?

The continuous infusion of opiates and sedatives is
often a necessary component of care for patients who
require mechanical ventilation. While the Society of
Critical Care Medicine (SCCM) supports an approach that
achieves adequate pain control and sedation with the
exclusive use of opioids, many patients also require a
GABA agonist or a-adrenergic agent to achieve treatment
goals. The synergistic effects of coadministered agents
allow for the use of a lower dose of each agent used.!®

HOW CAN ANALGESICS AND SEDATIVES
BE INITIATED, MAINTAINED, AND
WITHDRAWN SAFELY IN CRITICALLY ILL
INDIVIDUALS?

Table 1 outlines recommended induction (loading)
and maintenance doses, maximum doses, expected
rates of onset and duration, routes of administration,
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Table 1.
Dosing Characteristics of Opioids, a, Agonists, and GABAergic Agonists
Pharmacokinetics
Drug Loading dose Maintenance rates Maximum dose  Onset and duration Route Bolus option (continuous infusion)
Fentanyl" 1-2 ug/kg 50-300 pg/h Onset: near immediate IV, PO, TD, IN  Yes T1/2:2-4h
(0.7-10 pg/kg/h)

Duration: 0.5-1h
Hydromorphone“ 0.5-2 mg/h 0.25-4 mg/h Onset: 5 min IV, PO Yes T1/2:2-3h

Duration: 3-4 h
Propofol® 5-10 pg/kg/min 5-50 pg/kg/h 60-80 pg/kg/h*  Onset: 9-51s \% Yes T1/2: 40 min, eT1/2: 4-7d
Midazolam’ 0.01-0.05 mg/kg 0.02-0.1mg/kg/h  None Onset: 3-5 min \% Yes T1/2:3h

Duration: 7-75 min
Dexmedetomidine™ 1pg/kg over 10 min - 0.2-0.7 pg/kg/h 2.5 pg/kg/h Onset: 5-10 min IV, PO No T1/2: 6 min, eT1/2: 120 min

*Institution dependent.

Duration: 1-1.75 h

Abbreviations: GABA = y-aminobutyric acid, eT1/2 = elimination half-life, IN =intranasal, IV =intravenous, PO = by mouth, TD =transdermal, T 2= distribution half-life.

options for bolus administration, and
pharmacokinetics of continuous infusion for these
agents. The maintenance of these agents must include
careful monitoring and correction of side effects.
Doses should be adjusted to specific clinical goals,
which should be re-evaluated routinely based on
clinical status, and the use of the lowest effective doses
should always be a priority. Although there is
considerable overlap, each class of these agents has
distinct side effects worth noting.

Side Effects

Even target doses of opioids may lead to
oversedation, constipation, urinary retention, nausea,
vomiting, pruritus, respiratory depression, hypotension,
and euphoria. Prolonged use may result in opioid-
induced hyperalgesia.!* Propofol’s most common and
problematic side effects include oversedation,
respiratory depression, and hypotension. However,
with the use of prolonged continuous infusions,
hypertriglyceridemia, pancreatitis, and a propofol-
related infusion syndrome (a potentially fatal syndrome
involving multiple organ dysfunction) can develop.!*!®

Side effects of BZDs commonly include
oversedation, respiratory depression, and hypotension.!*
Several studies involving ICU patients have shown that
BZDs worsen outcomes for time to light sedation, time
to extubation, and length of ICU stay when compared to
the use of propofol or dexmedetomidine.? The most
common side effects of dexmedetomidine are
hypotension and bradycardia, while tachyphylaxis (the
diminished response to successive doses) often
develops to the anxiolytic and hypnotic effects of
continuously administered dexmedetomidine.!® Opioids
and BZDs have both been strongly implicated in the
development, maintenance, and/or exacerbation of
delirium.!216

Posting of this PDF is not permitted. | For reprints or permissions, contact
permissions@psychiatrist.com. | © 2025 Physicians Postgraduate Press, Inc.

Tolerance and Withdrawal

With prolonged use, all analgesics and sedatives may
result in the body’s tolerance of the agent, which
manifests with the need for higher doses to maintain
effective analgesia or sedation, further increasing the
risk and severity of side effects,'® as well as risk for
withdrawal.

Recognition of iatrogenic withdrawal from analgesics
or sedatives requires vigilance and a high index of
suspicion, as symptoms may often be misinterpreted as
complications of the critical illness or delirium (eg,
agitation), particularly due to the lack of well-validated
tools for the detection or measurement of iatrogenic
withdrawal in critically ill adults.!” Continuous opioid
infusions longer than 3 days in duration are associated
with an increased risk for iatrogenic opioid withdrawal
syndrome (OWS), when opioid doses are tapered rapidly
or are discontinued.!® The prevalence of iatrogenic
OWS in ICUs is reported as 15%—40%; however,
higher prevalence rates are observed when standardized
monitoring protocols and diagnostic criteria are
implemented.'®'* OWS signs and symptoms include
mydriasis, piloerection, lacrimation, rhinorrhea,
increased pulmonary secretions, and diarrhea. OWS
signs and symptoms are more specific than withdrawal
symptoms from other substances (eg, drugs that
work at the alcohol, BZD, and barbiturate receptors),
which lead to signs of autonomic hyperarousal
(eg, tachycardia, hypertension, hyperreflexia,
and agitation).

Signs of OWS typically develop within 2 days after
a decrease in their dosing; however, they can arise up
to 2 weeks after the opioid has been tapered or
discontinued. If a patient demonstrates signs of OWS,
a basal dose reduction of 10%—25% daily can be
employed (in part dependent on the duration of the
continuous infusion, the duration of the premorbid
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opioid use history, and the patient’s physiologic
reaction to the taper). Cross-tapering to another
opioid, especially a longer-lasting one (eg,
buprenorphine and methadone) that lacks active
metabolites, is a viable strategy that that may mitigate
problematic side effects of opioid use.’® Other
adjunctive agents (eg, o, agonists such

as dexmedetomidine and clonidine) or glutamate
modulators (eg, ketamine) can help to mitigate
withdrawal symptoms, although they may mask the
diagnosis if they are started before OWS arises.

Manifestations of BZD withdrawal include signs and
symptoms of adrenergic excess (eg, tachycardia,
diaphoresis, tremor, and mydriasis), as well as nausea,
vomiting, anxiety, headache, hallucinations, sensory
disturbances, agitation, confusion, and seizures. Given
that both BZDs and propofol are GABAergic agents, their
withdrawal states have a significant overlap of signs
and symptoms, though only a few case reports have
detailed the manifestations and course of propofol
withdrawal.?®?! Propofol is a very short-lasting
medication, and it accumulates less than many BZDs
following a continuous infusion; these properties
increase the likelihood that a withdrawal state will
develop once the infusion has been discontinued, as it
leads to a more rapid dissociation from receptors and a
less gradual self-taper. Unfortunately, evidence-based
guidelines are lacking regarding when to be concerned
about, and how to manage, propofol withdrawal. Given
its nonspecific and overlapping symptoms with delirium,
rebound hypertension, and tachycardia, the diagnosis can
be challenging. Clinicians should consider slowing the
taper should a withdrawal syndrome appear or a cross-
taper with lorazepam, but guidance on these strategies is
limited.

If a BZD withdrawal syndrome is considered, a fixed
taper of 10%—-25% per day (of the total daily dose) is
reasonable, analogous to the management strategy used
in alcohol withdrawal. As BZDs can be deliriogenic in the
critically ill, this fixed-dose strategy can help to clarify the
clinical course while removing the danger associated
with missing a potentially life-threatening drug
withdrawal or complicating the management of other
causes of delirium for which BZDs have been
administered. In this setting, symptomatic management
of delirium can be undertaken.?

Dexmedetomidine withdrawal syndrome presents
with tachycardia, hypertension, anxiety, agitation,
headache, and tremor within 24 hours of the drug’s
discontinuation.?® Unfortunately, the medical
literature on this syndrome remains sparse. Although
there has been no standardized method of assessment,
recent studies estimate that its incidence is between
30% and 64%.2>2* Several studies have shown
promising results when cross-titration has been used
with enteral clonidine, an a,-adrenoreceptor agonist
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with a longer half-life, to mitigate adverse effects from
the discontinuation of dexmedetomidine.?® A
prospective observational study and a retrospective
analysis that investigated the mitigation of the risks of
dexmedetomidine withdrawal using a rapid cross-titration
to clonidine while weaning from dexmedetomidine
showed that aggressive clonidine dosing was well-tolerated;
moreover, it allowed for a safe transition to an oral agent
that could be tapered over several days, taking
advantage of clonidine’s longer half-life.!62
Guanfacine, an as-adrenoreceptor agonist with
greater a, selectivity than both clonidine and
dexmedetomidine, is another option with a growing
literature base. As compared to the other a, agonists,
guanfacine is less likely to result in adverse
cardiovascular effects, including hypotension and
bradycardia, and it can prove effective when managing
a, agonist withdrawal as well as dexmedetomidine
weaning.>’

Unfortunately, the SCCM guidelines for the
prevention and management of pain, agitation, sedation,
delirium, immobility, and sleep disruption in critically ill
patients fail to offer a recommendation on the risk of, or
the management of, withdrawal syndromes following
administration of sedatives or analgesics.? The diagnosis
of a withdrawal syndrome can be challenging in critically
ill individuals who are emerging from deeper and longer-
lasting sedation, while agitation and autonomic
instability commonly appear in emergence delirium,
unmasked pain, and each of the above-mentioned
withdrawal states. Withdrawal from medications that
stimulate GABAergic receptors is more worrisome due to
its risk of inducing seizures and death.

Further, the pharmacokinetics of many of these
medications are significantly altered by critical illness,
and it is hard to predict when a patient has accumulated
a drug, thus decreasing the likelihood of withdrawal, or
when they have rapidly metabolized the drug, which
raises the risk.?® Spontaneous awakening trials have
been efficacious regarding lowering the risk of
withdrawal symptoms, when used in protocolized fashion
after 2 weeks of a continuous infusion.?”> When
protocolized daily re-titration of sedation has not been
possible, or when longer duration infusions have been
utilized, a more pragmatic approach should be taken to
mitigate both the risk for and effect of withdrawal.

While each of these withdrawal syndromes presents
challenges in terms of diagnostic clarity and management,
a poly-drug withdrawal is even more complicated, and it
can lead to inappropriate treatment of one syndrome
with a drug from another class. When multiple
medication classes with the potential for withdrawal
have been used for longer periods, the use of a step-wise
approach to identify and manage withdrawal syndromes
can mitigate problems. This can be accomplished
through multiple avenues: instituting single agent
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tapering and monitoring for effects, alternating the taper
of drug classes every few days, and using conservative,
fixed-dose, tapering schedules for at least one of the
classes to isolate the possibility of withdrawal from that
class.

HOW DO ANALGESICS AND SEDATIVES
COMPARE IN TERMS OF THE
DEVELOPMENT AND MANAGEMENT OF
DELIRIUM?

The “neurotransmitter hypothesis of delirium” posits
that delirium is associated with reduced availability of
acetylcholine (] Ach) and excess release of dopamine
(TDA), norepinephrine (TNE), and/or glutamate (TGLU)
and that the cholinergic and dopaminergic systems
interact with each other and influence the glutamatergic
(GLU; the primary excitatory neurotransmitter) and
GABA pathways.?%

Opioids

Opioids have consistently been invoked as a primary
precipitating factor in the development of delirium, in
part due to their ability to increase activity of DA and
GLU, while decreasing ACh activity or altering
GABAergic effects.>** Consistent with this theory,
Duprey and colleagues® found that administering an
opioid to awake patients without delirium was associated
with an increased risk for delirium the next day.
Moreover, each daily 10-mg IV morphine-equivalent
dose was associated with a 2.4% greater risk for delirium
the next day, suggesting that opioid use in ICUs increases
the odds of developing delirium in a dose-dependent
fashion.

Sedatives

Sedatives in ICUs have long been recognized as
predisposing to delirium especially when used
continuously, and they contribute to a host of other
neuropsychiatric side effects (including anxiety,
depression, posttraumatic stress disorder [PTSD], and
cognitive impairment via disruption of physiologic sleep
patterns, inhibition of central ACh, and disruption of
circadian rhythm).?2303¢

Many psychotropics also compromise thalamic gating
functions and lead to sensory overload and hyperarousal.
Gaudreau and Gagnon®” proposed that drug-induced
delirium might result from such transient thalamic
dysfunction that is caused by exposure to medications
that interfere with central glutamatergic, GABAergic,
dopaminergic, and cholinergic pathways at critical sites
of action.

The only sedative not shown to provoke delirium is
dexmedetomidine.*® Maldonado and colleagues® were
among the first to report a substantial reduction in
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postoperative delirium among patients undergoing
cardiac surgery when dexmedetomidine was administered
(ie, 3%), as compared with the use of conventional
GABAergic agents (ie, 50% incidence of delirium with
propofol or midazolam). Since then, multiple studies
have found a lower incidence of delirium when
dexmedetomidine was employed as the primary sedating
agent, as well as demonstrating reductions in the

mean duration of mechanical ventilation and ICU length
of stay when compared to conventional GABAergic-
based sedation.*” These results might be associated

with multiple pharmacologic and physiologic effects

of dexmedetomidine, including its relative lack of
respiratory depression (with poor oxygenation being a
known risk factor for delirium), unimpressive impact on
acetylcholine (deficient in delirium), antinociceptive
effects (with documented reduction in the need for opiate
agents), and modulating effects of the 2 main excitatory
neurotransmitter systems, the noradrenergic and
glutamatergic systems.*

HOW DO ANALGESICS AND SEDATIVES
TARGET AGITATION AND SLEEP?

Agitation

Agitation may be the result of neurotransmitter
dysfunction in the reticular activating system (RAS)
that projects to higher cortical structures.*! The primary
modulators of RAS function are GLU, GABA, and ACh
systems.*! Monoaminergic and orexigenic subsystems
augment these pathways to fine-tune RAS circuitry.*
Fortunately, several GABAergic agents (eg, propofol
and midazolam) and a,-adrenergic agents (eg,
dexmedetomidine) can override these neurotransmitter
systems to reduce agitation and facilitate sedation.

Sleep

Sleep abnormalities, such as prolonged sleep
latency, multiple short bouts of sleep during the
day and night, sleep fragmentation, decreased sleep
efficiency, numerous arousals, a preponderance
(increased) of stage 2 sleep (N2), decreased or absent
stage 3 and 4 (N3 and 4, “deep”) sleep, increased
arousals, altered circadian timing, and severely
diminished or absent REM sleep, are common in the
ICU.#? Unfortunately, it is extremely difficult to
promote biomimetic sleep patterns (ie, the induction
and maintenance of REM and non-REM stages
1-3 [N1-N3] brain states that approximate natural
sleep) in the ICU through pharmacologic
interventions.*?

The a, agonists modulate norepinephrine
transmission to promote sleep by acting on endogenous
sleep pathways, enhancing deep sleep without affecting
REM sleep.** Dexmedetomidine promotes a deeper,
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more physiologic, sleep pattern with a shortened N1 stage
and promotion of slow wave sleep (N3). The increase in
N3 sleep occurs in a dose-dependent manner, although
with some compensatory decreased time spent in REM
sleep.*345 While commonly used at a continuous level,
dexmedetomidine has further reduced the incidence of
delirium and enhanced sleep quality if it is dosed in a
“cycled” format—with higher doses used at night and
lower doses during the day—to protect sleep
architecture.®¢

However, GABAergic agents are notorious for their
negative impact on sleep architecture. BZDs act in a dose-
dependent fashion to increase N2 sleep but to decrease all
other stages, with potent suppression of slow wave sleep
and REM.* Similarly, propofol decreases the total amount
of time spent in REM sleep, but it does not induce a
biomimetic form of sleep waves. This is observed in
propofol’s effects more on posterior brain regions seen in
physiologic sleep and notable disrupted spindle activity,
both of which are thought to be due to propofol’s
indiscriminate effects on GABA receptors throughout the
brain.*® Lastly, opioids have a similarly detrimental effect
on sleep architecture, with a reduction in stage N3 and
REM sleep.® This is distinct from opioids’ effects on
suppressing respiratory drive, as well as on increasing
apneic events in those with and without sleep apnea.*

CAN ANALGESICS AND SEDATIVES
MITIGATE THE TRAUMATIC EFFECTS OF
BEING TREATED IN THE ICU?

Many survivors of critical illness experience trauma
and stressor-related symptoms after discharge from the
ICU.*® Nearly three-fourths of ICU survivors experience
delusional memories about their ICU experience.*® These
memories are often profoundly negative, with
hallucinations, dreams, or nightmares about people (often
medical staff) trying to hurt them. Those with delusional
or illusory memories are apt to develop PTSD, as well as
panic attacks and phobias.® Factual (although unpleasant)
memories, on the other hand, may indeed be protective
against the development of trauma-related disorders.

Trauma- and stressor-related disorders, such as
PTSD, have been associated with a dysfunctional fear
system, which is governed by the amygdala. The
amygdala detects and reflexively responds to threat
through associative learning.”® Hypotheses about the
development of PTSD revolve around excessive
consolidation of, and failure to extinguish, fear
memories.*?

Given the direct involvement of N-methyl-D-aspartate,
GABA, and adrenergic systems in fear memory processes,
as well as the hypothesized modulation of emotional
memory and stress responses by opioid receptors, it is
likely that all analgesics and sedatives have some effect on
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the fear-memory system and thereby on the traumatic
effects of critical illness and an ICU stay.333+5!

Rodent studies have demonstrated that the
modulation of fear-learning occurs (through its effects
on fear consolidation or retention) in association with
the use of opioids, midazolam, propofol, or
dexmedetomidine. However, results have varied and
depended on the dose used (ie, subtherapeutic,
therapeutic, or supra-therapeutic) and the timing
of their administration relative to the adverse event.**
These studies suggest that unlike explicit memory,
fear-memory processes occur outside of consciousness.>*

The level of sedation is a risk factor for the development
of PTSD, with deeper levels of sedation (eg, with
coadministration of a BZD and an opioid) leading to a
higher risk.>? The effect of GABA on memory consolidation
is thought to be the biggest offender in ICU-related PTSD.
BZDs impact cortical, corticothalamic, and corticolimbic
networks, with these circuits playing a key role in the
regulation of fear and anxiety responses and the
development of mood symptoms.?® In addition, there is a
decreased density of GABA-4 receptors in the hippocampus
and amygdala.®** These circuit-related phenomena have led
to studies showing a 2 to 5 times higher risk of developing
PTSD in those who receive a BZD than in those who do not,
with the cumulative dose and duration of BZDs in the ICU
being linked with the development of PTSD.?¢%* BZDs are
associated with PTSD: worse overall severity, significantly
increased risk of developing PTSD with use after recent
trauma, worse psychotherapy outcomes, aggression,
depression, and substance use.>

While GABAergic agents are often identified as one of
the more influential agents on memory consolidation,
there is a growing body of literature on opioid-associated
amnestic syndrome, defined by acute memory loss with
known hippocampal impact. Fentanyl is often implicated
in these cases, which is notable given its frequent use in
ICUs. On the other hand, higher doses of morphine for
pain control have decreased the incidence of PTSD in at
least 2 studies.®

Propofol has been repeatedly associated with an
increased risk of developing PTSD symptoms in
comparative but small studies.?>?** On the other hand,

a recent randomized clinical trial of low-dose
dexmedetomidine used intra- and postoperatively as an
adjunct to typical anesthesia (propofol) showed reduced
rates of PTSD when compared to a placebo group.>*

HOW CAN CLINICIANS DECIDE WHICH
CLASS OF AGENTS SHOULD BE USED FIRST
AND WHICH SHOULD BE DISCONTINUED
FIRST?

Given their detrimental effects on sleep architecture
and quality, as well as neuropsychiatric side effects
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(including delirium, cognitive impairment, PTSD, and
anxiety), GABAergic agents (eg, midazolam, propofol)
should be weaned as early as possible. This should be
followed by a dose reduction, if feasible, in continuous
opioid administration. Complete cessation of opioids,
however, may not be possible given an ongoing need for
analgesia (a reminder that untreated pain on its own is a
risk factor for the development of delirium).%

The last agent to be removed should be the a, agonist
(eg, dexmedetomidine) due to its ability to reduce the
incidence of delirium and the need for supplemental
pain medications and its lack of respiratory suppression,
allowing for use without invasive respiratory support.*
The use of a, agonists can facilitate the weaning of
conventional sedative agents. More recently, researchers
have demonstrated that the use of the long-acting a»
agonist guanfacine might assist with weaning patients off
dexmedetomidine, when this agent has been used for
extended periods. Kim and colleagues®® demonstrated
that the addition of guanfacine decreased the
requirement of all other CNS depressants commonly
used for the management of hyperactive delirium,
including opioids (a 57% reduction) and GABAergic (9%
reduction) agents, which not only lowers the patient’s
exposure to deliriogenic agents but also predictably limits
dexmedetomidine use and reduces overall cost of care
and ICU length of stay. More recently, Jiang and
colleagues?” reported similar results.

When a patient is transferring out of the ICU, the ICU
team should simplify the treatment regimen whenever
possible, taking into consideration what the patient is
likely to need on the medical or surgical floor and
what may be needed even after hospital discharge (eg,
to a rehabilitation facility or to home). When feasible,
GABAergic agents should be tapered, rather than
discontinued abruptly. During this transition, a, agonists
may mitigate anxiety, insomnia, and pain and may be
continued after transfer (being mindful that
dexmedetomidine is only available in ICUs and a switch to
another a» agent [eg, guanfacine, clonidine] should be
considered). Interventions to manage delirium should be
continued, as delirium’s etiology may remain active.
Tapering such treatments will depend on the etiology
of delirium and its trajectory.

WHAT OTHER STRATEGIES CAN BE USED
TO REDUCE ANXIETY, PAIN, AGITATION,
AND FEAR IN CRITICALLY ILL PATIENTS?

Beyond pharmacology, psychosocial factors should be
addressed to help manage anxiety, pain, agitation, and
fear. Critical care settings can be overstimulating and
overwhelming. Moreover, obtaining adequate amounts
of restful sleep can be nearly impossible in ICUs, as
days are filled with medical tests, procedures, and
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examinations and nighttime interruptions are
commonplace. Discussions about what transpired in the
ICU can be valuable for patients and their family members,
and correcting misconceptions often reduces distress.

The “F” in the ABCDEF bundle represents family
engagement and empowerment. Family members are
uniquely positioned to provide background information
related to the premorbid functioning and personality of
their loved one, which helps to guide the team towards
communication strategies and treatment approaches to
reduce stress and build rapport with the patient. Loved
ones and friends are often uniquely positioned to notice
subtle cognitive changes and can serve as a helpful proxy
for delirium identification and symptom tracking.
Extended visiting hours in the ICU has been shown to
reduce the incidence of delirium, as well as mitigate
anxiety symptoms and improve patient satisfaction.?”

Bedside therapies, including music therapy and
hypnosis, are other powerful strategies to help mitigate
distress in the ICU. Music therapy has numerous studies
to support its positive effects in critical care,
demonstrating evidence to reduce self-reported pain and
anxiety levels in patients, as well as objective measures
of hyperarousal (respiratory rate and heart rate).®
Hypnosis has similarly proven effective at reducing pain.>
Patients’ abilities to self-hypnotize can also prove useful
in managing the distress surrounding noninvasive
ventilation and increasing feelings of safety while
hospitalized.®® Intensivists, primary care physicians, and
psychiatrists can expand their recommendations to
include these nonpharmacologic, multimodal techniques
to reduce the impact of distress and agitation, which can
reduce the level of postintensive care psychopathology.

CONCLUSION

Critical care has increasingly moved towards the
use of protocol-based, assessment-driven, treatment
algorithms for the titration of analgesics and sedatives.
The SCCM encourages the use of evidence-based
stepwise approaches to titrate opiates and sedatives
to mitigate pain, agitation, and confusion, while
minimizing the risk of developing delirium, prolonged
deep sedation, and other adverse side effects associated
with the use of these agents.? Such algorithms are
characterized by several features, eg, the frequent
assessment of pain, monitoring of the level of agitation
and sedation, and tracking the manifestations of
delirium. These factors are facilitated by the use of
validated tools, by close postdose monitoring of
symptoms that facilitates dose adjustments, and by
continuous monitoring for adverse effects that
minimizes unnecessary medication exposure.®! The use
of such algorithms has reduced overuse of opiates and
sedatives and decreased 30-day mortality rates, ICU and
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hospital length of stay, duration of mechanical ventilation,
and presence of coma and delirium.*!

While being critically ill can be traumatic, several
aspects of an ICU stay raise one’s risk for treatment-induced
traumatic experiences, including administration of BZDs
and opioids, as well as frightening memories related to
one’s ICU stay.**0¢2 The use of analgesics and sedatives has
been associated with impaired cognition (eg, involving
attention, language, orientation, psychomotor function,
and verbal working/delayed episodic memory),* sleep
disturbance (in 35%—-57%), and fatigue (in 10%) as well as
delirium,* all of which can exacerbate risk of trauma- and
stressor-related disorders (such as PTSD). Intensivists,
psychiatrists, and primary care physicians each play a
critical role in the management of the sequelae of critical
illness.
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