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Abstract

Introduction: Delirium is common among patients admitted to the intensive
care unit (ICU) and its impact on the neurocognitive and psychiatric state of
survivors is of great interest. These new-onset or worsening conditions,
together with physical alterations, are called post-intensive care syndrome
(PICS). Our aim is to update on the latest screening and follow-up options for
psychological and cognitive sequelae of PICS.

Method: This narrative review discusses the occurrence of delirium in ICU
settings and the relatively new concept of PICS. Psychiatric and neurocognitive
morbidities that may occur in survivors of critical illness following delirium
are addressed. Future perspectives for practice and research are discussed.
Results: There is no “gold standard” for diagnosing delirium in the ICU, but
two extensively validated tools, the confusion assessment method for the ICU
and the intensive care delirium screening checklist, are often used. PICS com-
plaints are frequent in ICU survivors who have suffered delirium and have
been recognized as an important public health and socio-economic problem
worldwide. Depression, anxiety, post-traumatic stress disorder, and long-term
cognitive impairment are recurrently exhibited. Screening tools for these defi-
cits are discussed, as well as the suggestion of early assessment after discharge
and at 3 and 12 months.

Conclusions: Delirium is a complex but common phenomenon in the ICU
and a risk factor for PICS. Its diagnosis is challenging with potential long-term
adverse outcomes, including psychiatric and cognitive difficulties. The imple-
mentation of screening and follow-up protocols for PICS sequelae is warranted
to ensure early detection and appropriate management.
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1 | INTRODUCTION

Delirium is a very common neuropsychiatric syndrome,
which affects a signification proportion of patients in the
hospital."* The prevalence of delirium varies enormously
according to the studied populations.”* Several studies
showed an estimated prevalence of delirium of 23% in
hospitalized patients, 4%-38% of patients in a nursing
home, around 35% of patients in palliative care, and 8%-
17% in patients presented at the Emergency depart-
ment.>*° In addition, delirium is a common complica-
tion seen after surgery (especially in older adults), with
incidence rates ranging from 15% to 25% after major elec-
tive surgery and even higher rates (up to 50%) after emer-
gency surgery or high-risk surgeries.>*"® The prevalence
of delirium in the intensive care unit (ICU) varies even
more, with rates ranging from 11% to 89%, depending on
the patient population.” '° Delirium symptoms can even
persist for several months after ICU and hospital dis-
charge."' However, in clinical practice delirium can be
difficult to diagnose and often goes unrecognized by clini-
cians, in up to 65% to 88% of cases.” Besides increased
mortality,’>"* delirium has also been associated with
prolonged mechanical ventilations during ICU treat-
ment, prolonged hospitalization and increased healthcare
costs,”'*!> impaired physical functioning,**'> and cog-
nitive disturbances and long-term cognitive decline.”'*'®
Psychological symptoms such as anxiety, depression and
posttraumatic stress have also been reported."”

All above mentioned complications of delirium, short-
term as well as long-term cognitive dysfunction, physical
impairment, and psychological symptoms are also recog-
nized as being part of post-intensive care syndrome
(PICS). While delirium is an acute condition that occurs
during hospitalization and/or ICU care, PICS is diagnosed
after hospital discharge, has a longer duration, and pre-
sents with physical symptoms, such as pain and muscle
weakness. Symptoms can occur as early as 24 h of ICU
treatment and can persist for up 5 to 15years after
discharge.'"®*' Notwithstanding, approximately half of
ICU survivors have psychiatric and cognitive disturbances,
which can significantly affect the functioning of these
patients.”*>* PICS has been recognized as affecting the
wellbeing of post-ICU patients and their caregivers.'®'%*°

The aim of this narrative review is to discuss the
latest screening and follow-up options of delirium-
related psychiatric and cognitive impairment as being
part of PICS. We discuss the following topics: (1) Delir-
ium in the ICU; (2) PICS definition and epidemiology;
(3) Delirium-associated psychiatric impairment;
(4) Delirium associated long-term cognitive impair-
ment (LTCI); (5) Assessment of neurocognitive and
psychiatric morbidities in post-ICU patients; and

l Acta Psychiatrica Ht'zm(linm'i(*:l_WI LEYM

Summations

« Delirium is the main risk factor for post-
intensive care syndrome (PICS)-related neuro-
cognitive impairment; further studies analyz-
ing its relationship with psychiatric outcomes
is needed.

« Characterization of PICS-related sequelae is
limited by factors such as the different follow-
up intervals and assessment tools used; a scien-
tific consensus needs to be reached.

« We propose early follow-up no later than 2-
4 weeks after hospital discharge and long-term
follow-up at 3 and 12 months in patients at
high risk for post-intensive care unit delirium-
associated neurocognitive and psychiatric
sequelae.

« The use of brief instruments, such as the Mon-
treal cognitive assessment test and the hospital
anxiety and depression scale, is recommended
to screen for neurocognitive and psychological
components of PICS, respectively.

Limitations

« The narrative nature of this review does not
allow for a comprehensive analysis of the cur-
rent evidence, which might have been identi-
fied in a systematic review.

« The clinical experience element is subjective
and may vary according to different standards
and clinical settings.

(6) Future perspectives and research agenda. These
topics were chosen based on the evidence that PICS may
result from delirium in the ICU and psychiatric and neu-
rocognitive impairments are two core features of PICS. To
that end, we conducted a targeted literature search on
these topics and synthesized findings in a narrative review.
An unstructured literature review was conducted in
PubMed database from inception up to June 2022 using
the key terms (and their possible combinations)
“delirium,” “post-intensive care syndrome,” “ICU,” “ICU
survivor,” “anxiety,” “depression,” “PTSD,” and “cognitive
impairment.” For the purpose of this article, “ICU” was
used as a general term covering all critical care units
(e.g., medical, surgical). The term “ICU survivor” was used
to refer to all persons who have suffered a critical illness
and critical care hospitalization not resulting in death.
Clinical experience was incorporated with the evidence to
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suggest some prospects to advance the field. Since the
assessment and follow-up of physical impairment are com-
monly implemented in the routine ICU discharge proto-
cols (see recent reviews>®?’), this narrative review was
intended to focus on the psychiatric and neurocognitive
aspects of the critically ill patient.

2 | DELIRIUMIN THE INTENSIVE
CARE UNIT

In the ICU, delirium is a common phenomenon that pre-
sents with fluctuations in the level of consciousness and
an acute decline in cognitive functioning.*® Different
studies report different incidence rates of delirium in the
ICU, but approximately 75% of patients will develop
delirium at some point during their ICU stay.*® Delirium
is a known predictor of longer duration of both invasive
mechanical ventilation (IMV) and length of ICU stay, as
well as LTCIL.*

On the other hand, several comorbidities have been
reported to increase the risk of delirium, including frailty,*
cardiac disease, hypertension,”® premorbid psychiatric
disorders,** and lifestyle behaviors such as alcohol use and
smoking.*>>® Elderly patients with pre-existing cognitive
impairment have also been found to have an increased risk
for developing delirium.*

Delirium can be classified into three subtypes: hyper-
active, hypoactive, and mixed subtype.*’

Hyperactive delirium subtype is more easily identified
due to its florid clinical presentation of agitation and rest-
lessness. However, this subtype of delirium only occurs
in about 10%-25% of cases, leaving 75%-90% to the
hypoactive and mixed delirium, which is more prevalent
in older patients, often unnoticed. The hypoactive delir-
ium is characterized by lethargic with reduced motor
activity. Patients with mixed delirium show both signs of
hypoactive and hyperactive delirium.>®*” A fourth type
of delirium has been described recently. This “rapidly
reversible” delirium subtype is sedation-related, may
occur after cessation of sedation and appears not to affect
clinical outcomes.*® In prospective study in 102 adult
ICU patients, rapidly reversible, sedation-related delirium
showed fewer ventilator and hospital days than patients
with persistent delirium.*® Patients without delirium and
rapidly reversible sedation-related delirium were more
likely to be discharged home. Patients with persistent
delirium had increased 1-year mortality versus those with
no delirium and rapidly reversible, sedation-related delir-
ium.*® A large cohort study of ICU patients compared the
risk for mortality associated with delirium subtypes.*
The overall prevalence of delirium was 25%. Patients with
rapidly reversible delirium had the lowest risk for

90-days mortality, whereas those with mixed subtype had
the highest risk.

Although there is no “gold standard” for diagnosing
delirium in the ICU, two extensively validated tools are
often used, namely the Confusion Assessment Method
for the ICU (CAM-ICU) and the intensive care delirium
screening checklist (ICDSC). Both have good sensitivity
and specificity and are easy to use.*'**° Moreover, the
CAM-ICU has been also validated in different popula-
tions of ICU patients, such as pediatric, emergency and
neurocritical care.*’ Despite the availability of these vali-
dated diagnostic tools, several studies have shown that
the occurrence of delirium is often underestimated.** A
reliable tool like the CAM-ICU has shown sensitivity
levels for the diagnosis of delirium that may depend on
several factors, of which the patient population and the
nursing team are the most important.*>**** It must be
considered that the sensitivity of the diagnosis of delir-
ium varies between 40% and 80%, regardless of clinicians'
training and patient population.*>**** A disadvantage of
the CAM-ICU is that it can be difficult to use in patients
who are deeply sedated.***>** This was demonstrated by
the study conducted by van Eck van der Sluijs et al.** In
this single-center study, 103 ICU patients were followed
(a total of 502 days) and the results showed that CAM-
ICU could not be used for patient with a high Richmond
agitation sedation scale (RASS) score or a comatose state.
In sum, delirium is difficult to diagnose, especially seen
in the ICU.

Recently, promising research has been published
using single or two leads EEG-based monitoring for
detecting delirium. Normal EEG registration is time con-
suming and therefore not suited for bedside screening.
Two lead frontal lobe EEG monitoring has demonstrated
high sensitivity and specificity for detection of delirium
in post-operative cardiothoracic patients.*> Moreover,
delirium and possible delirium could be detected in older
postoperative patients using a brief single-channel EEG
recording.** In another study in non-intubated adult
inpatients, routine clinical EEG findings were associated
with delirium and delirium severity.*’ Typical registra-
tion of theta or delta EEG slowing strongly correlated
with delirium severity across various types of delirium.
The typical EEG slowing of background activity pattern
predicted poor clinical outcomes such as increased hospi-
tal length of stay, and increased mortality. However, to
date there are no studies regarding single lead EEG moni-
toring and short- or long-term, delirium-associated cogni-
tive impairment.

In terms of clinical outcomes, several studies have
shown that ICU survivors who had delirium of longer dura-
tion have also significantly worse cognitive impairment at
l-year follow-up.”>* Several other studies show that
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patients who experienced delirium during their ICU stay
are at increased risk of developing psychiatric disorders.***’

The exact pathophysiological mechanisms linking
delirium with short- and LTCI and mental symptoms are
not fully understood, although they are likely multi-
factorial in nature.”® Previous literature has suggested the
role of genetic predisposition, inflammatory cytokines,
decreased cerebral blood flow, and acute breakdown of
neural networks in the brain.>*' Delirium has also been
associated with an atrophy of brain regions involved in
executive functioning and memory.>

3 | POST-INTENSIVE CARE
SYNDROME DEFINITION AND
EPIDEMIOLOGY

Despite attempts to improve awareness of PICS, it is still a
difficult-to-research phenomenon due to the lack of a clear
definition and well-established diagnostic criteria. Further-
more, it is extremely difficult to assess whether reported
symptoms are new or worsening. The current expert
consensus-based definition is: “all new or worsened impair-
ments in physical, cognitive or mental health impairment
originating after critical illness and persisting beyond acute
care hospitalization.”>® One or more PICS-related com-
plaints were reported in 64% of ICU survivors after
12 months.”* When PICS is defined as complaints in all
three domains the prevalence is much lower (approxi-
mately 4% after 12 months).”® As stated above, cognitive
impairment is often seen in ICU survivors. Approximately
30% of these patients reported cognitive deficits at some
point after ICU admission.”*** Even socioeconomic prob-
lems are present after ICU admission. ICU survivors have
more frequent consultations with their general practitioner
(up to 5 more times compared to the period before ICU
admission). In addition, one third of patients have to deal
with reduced income, and even 12 months after discharge,
50% are unable to work at their previous level.>* Moreover,
about 25% of patients need assistance for their daily
activities.>*

Growing evidence suggests that physical and psycho-
logical symptoms are correlated in ICU survivors.
Patients with physical sequelae may feel more disabled
after discharge compared to patients without. Moreover,
sequelae such as pain and fatigue have shown its impact
on patients’ emotional and cognitive state.”> Among
ICU survivors, persistent pain was associated with a
higher risk for long-term psychological symptoms,
including anxiety, depression, posttraumatic stress, and
sleep problems.”® This suggests that these patients
may benefit from interventions aimed to alleviating the
burden of pain.

l Acta Psychiatrica Ht'zm(linzl\'iul_WI LEYM

Critically ill patients

ICU admittance

+ +
Improved technology, Increasing prevalence
education and resources of critical illness
PICS PICS-F

Increasing numbers of survivors = Family members burden

! }

Physical impairments | [Cognitive impairments| |Psychological impairments

Socio-economic impact Reduced Quality of Life

FIGURE 1 Overview of the components of PICS and PICS-F
and their relationship to socio-economic impact and quality of life.
ICU, intensive care unit; PICS, post-intensive care syndrome;
PICS-F, post-intensive care syndrome-family; QoL, quality of life

PICS has been recognized as an important public
health and socio-economic problem as millions of patients
are discharged from ICUs over the world annually.”>>*>’
A large cohort study from the UK showed that the preva-
lence of PICS and its psychiatric domains, such as anxiety,
depression, and post-traumatic stress disorder (PTSD)
were 46%, 40%, and 22%, respectively.”*>® A recent system-
atic review points to a prevalence of PICS-related cognitive
deficits of around 50% in critical illness survivors.” Fur-
ther, PICS may also be present in significant others and/or
caregivers of the former ICU patients mentioned above,
which is known as PICS-family (PICS-F).*° Figure 1 pro-
vides an overview of the PICS and PICS-F components
and their relationship to socioeconomic impact and poorer
quality of life (QoL).

4 | DELIRIUM-RELATED
PSYCHIATRIC MORBIDITY

Delirium is currently considered both a complication and
a predictor of complications for critical illness patients.®'
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While there is consistent evidence that delirium increases
the risk of mortality, physical problems and cognitive
dysfunction, interest in adverse mental health outcomes
is more recent.

Evidence suggests that the relationship between delir-
ium and psychiatric symptoms and disorders evolves over
time. Several mental health symptoms can occur during
the acute phase of critical illness, including intrusive
memories, delusions, panic attacks, and nightmares.50 In
ICU settings, psychological distress encompasses “any
painful emotional, mental, and physical symptoms that
are linked with anticipated mood fluctuations.”®® This
ICU-related psychological distress includes symptoms of
anxiety, depression, and perceived stress, and may corre-
late with delayed physical and psychological recovery.®®
Three months after discharge, 46% of ICU survivors had
probable depression, 44% had anxiety, and 27% had PTSD
symptoms.®?

Moreover, patients who experience delirium often
develop long-term psychiatric problems.®* The major
mental health outcomes post-delirium are depression,
anxiety, and PTSD, which are collectively considered
stress-related or emotional conditions.”® However, the
association between delirium and these emotional prob-
lems is controversial. Indeed, both the occurrence of
delirium and the duration of delirium have been incon-
sistently associated with subsequent psychiatric symp-
toms.®® In critically ill patients, the combination of
delirium and coma during ICU stay increased the risk for
the incidence of composite psychiatric symptoms and
autonomous functioning at 3 and 12 months after dis-
chalrge.66 Moreover, the combination was also indepen-
dently associated with the presence of anxiety and PTSD
symptoms at 12 months.®® However, in a relatively large
study,®” up to 45% of critical care survivors showed symp-
toms of depression, anxiety, and/or PTSD at 1 year, but
developing delirium during the ICU stay was not associ-
ated with emotional outcomes. Still, a systematic review
concluded that delirium might predispose ICU survivors
to developing psychiatric symptoms, especially depres-
sion.”® In the long term, ICU patients with lived experi-
ence of delirium have ever-present feelings of fear and
agony,” and anxiety symptoms may persist in up to 62%
of patients 1 year after discharge.”

The relationship between delirium and acute stress
disorder and PTSD is complex. Evidence is sparse and con-
troversial regarding delirium as a risk factor for the devel-
opment of PTSD.** Research on post-delirium PTSD has
been conducted mostly in general ICUs, where both condi-
tions are prevalent. PTSD symptoms have been found in
up to 60% of ICU survivors, prevalence similar to that
described among the survivors of a natural disaster.”' In
patients with acute respiratory distress syndrome (ARDS)

requiring a very long ICU stay, prolonged duration of delir-
ium (>40 days) was significantly correlated with PTSD
symptoms, but not with anxiety and depression.”*

In contrast, far fewer studies have examined a wider
range of psychiatric disorders. A nationwide, retrospec-
tive cohort study from Korea found that experiencing in-
hospital delirium increased the risk of psychiatric disor-
ders within 2 years of discharge, especially for substance
abuse disorder, sleep disorder, and depression in patients
requiring ICU care.”

Beyond delirium, several risk factors for developing
post-ICU psychiatric problems have been described.”
Modifiable risk factors include length of sedation, and use
of benzodiazepines and vasopressors, whereas non-
modifiable risk factors include disturbed memories or
frightening experiences in the ICU, and preexisting psychi-
atric problems, and absence of social support across the ill-
ness.”*”> Several risk factors can be used to identify
patients who should be screened for long-term PICS symp-
toms.”® Specifically, factors before (frailty and pre-existing
functional impairments) during (delirium duration, sepsis
and adult respiratory distress syndrome) and after (early
symptoms of anxiety, depression, or PTSD) critical illness
have been suggested in a recent consensus.””

5 | LONG-TERM COGNITIVE
IMPAIRMENT

Cognitive dysfunction in the course of critical illness spans
a continuum ranging from acute ICU admission to
months and even years after hospital discharge.”® Acute
impairment of the cognitive sphere, embodied in confused
thinking and reduced awareness of the environment, is a
central feature of delirium very common in ICU patients
undergoing IMV.”” Beyond this transient state of global
brain dysfunction, survivors of a critical illness may also
experience LTCI’® which represents one of the most
prominent sequelae related to PICS due to its high per-
sonal and social impact. Indeed, LTCI is a well-established
predictor of unemployment status and decreased QoL at
12 and 24 months after ICU discharge,”>*® which is also
associated with functional dependency states that can even
affect families' finances.®*

In ICU survivors, delirium is the leading clinical risk
factor associated with LTCI after adjusting for age, educa-
tion, preexisting cognitive function, and severity of
illness.**”®* Delirium has even been found to be a predic-
tor of post-ICU cognitive deficit over surgery or exposure
to sedatives.*> At the neuroanatomical level, longer
duration of delirium has been associated with smaller
brain volumes up to 3 months post-discharge, as well as
with white matter abnormalities at both discharge and
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3 months.’*® At the clinical level, especially a longer
duration of delirium, but also greater severity, are inde-
pendent predictors of more severe cognitive deficits
both at discharge®®’®* and in the long term.**%>%%%2
Although the literature findings are robust, the relation-
ship between delirium and cognition is influenced by
other mediating factors, as not all patients are equally
vulnerable to developing LTCI. For example, the APOE4
allele, which is associated with the development of
dementia in the general population, represents the first
demonstrated genetic predisposition to increased dura-
tion of delirium in critically ill patients.”® With respect to
the different subtypes of delirium, sedative-associated,
hypoxic, septic, and hypoactive delirium, but not meta-
bolic or hyperactive delirium, appear to have the greatest
impact on LTCIL.”***

More specifically, LTCI refers to a set of mild to severe
deficits circumscribed to specific cognitive domains that
appear after ICU discharge, or worsen in the case of previ-
ous cognitive impairment, and persist for more than
3 months.”” Deficits have been observed in attention and
working memory, learning and memory, visuospatial abil-
ity, executive functions, and processing speed.””® How-
ever, consistent with transient neurological changes at the
cortical and subcortical levels detected by brain imaging
during ICU admission in delirious patients,”” post-ICU cog-
nitive impairment appears to adopt a frontal-subcortical
pattern, characterized by greater impairments in processing
speed, executive functions, and memory-related pro-
cesses.”® Taken together, these results suggest that modern
neuroimaging techniques coupled with neuropsychological
testing can help detect patients at risk for cognitive impair-
ment after ICU, thereby predicting outcomes and guiding
rehabilitation.®*>

In a systematic review of 19 studies dated between
1980 and 2012, cognitive deficits were present in 4%—62%
of patients after a follow-up of 2-156 months.””> More
recently, the prevalence of LTCI determined by objective
cognitive testing was estimated to be 79% and 71% at
3 and 12 months in the study by Jackson et al.'® involv-
ing 180 medical ICU patients undergoing IMV, 66% and
58% in the study by Pandharipande et al.**> which
included 821 medical/surgical ICU patients with respira-
tory failure, cardiogenic shock or septic shock, and 47%
and 41% in the study by Haddad et al.”> which included
1040 medical/surgical ICU patients with respiratory fail-
ure or shock. Against this background of highly variable
data, a systematic review of 49 articles without date
restrictions points to a mean prevalence of 61% and 43%
at 3 and 12 months, respectively.”” However, the diag-
nostic heterogeneity in critically ill patient limits our
ability to draw firm conclusions that can be extrapolated
to all patients. In fact, patients with respiratory failure,
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especially ARDS, are known to show the highest preva-
lence of LTCI, which can be as high as 80% of cases
1 year after hospital discharge.'”'°* Similarly, a study
involving 2345 individuals reports that cognitive com-
plaints 12 months after ICU discharge are more fre-
quent in emergency surgery patients (13%), followed by
medical patients (11%) and elective surgery patients
(6%).'%° Overall, these studies point to the existence of
different pathophysiological mechanisms for the devel-
opment of cognitive impairment among different ICU
populations. In this regard, there is evidence that, as a
consequence of lung-brain crosstalk,'®* patients who
have undergone IMV and/or experienced delirium dur-
ing admission are more prone to develop chronic
sequelae (>24 months) compared to other clinical
subgroups not affected by these conditions.> It is also
worth mentioning that the use of benzodiazepines has
been associated with an increased risk of post-ICU cog-
nitive impairment.””

Interestingly, the prevalence of LTCI differs when
objective or subjective cognitive measures are applied.
Objective cognitive assessment is administered by a neu-
ropsychology professional and involves the use of stan-
dardized tests. Subjective assessment of cognitive status
involves the administration of self-reported measures of
perceived deficits or cognitive complaints. Briick et al.'%
observed in 100 survivors of a general ICU that the preva-
lence of objective cognitive deficits decreased from 34% to
18% and 16% at 3, 6, and 12 months after discharge, while
there were no significant differences in deficit perception,
indicating a discrepancy between objective and subjective
cognitive performance already described in other clinical
populations.'® Still, there is agreement in considering
that while objective deficits tend to decrease over time,
subjective deficits remain stable or even increase depend-
ing on the emotional state of patients.”

6 | ASSESSMENT OF
NEUROCOGNITIVE AND
PSYCHIATRIC MORBIDITIES
IN POST-ICU PATIENTS

In the early 2000 s, an expert consensus highlighted the
need to include neuropsychological assessment as a
patient-centered outcome.'®” Since then, a large body of
scientific literature has verified the presence of post-ICU,
delirium-associated cognitive impairment, calling for the
inclusion of objective cognitive assessment as part of the
standard of care for the critical illness survivor. To this
end, two trends have been followed: (1) the use of screen-
ing assessment tools and (2) the administration of com-
prehensive neuropsychological batteries.
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The use of screening techniques allows a quick and
brief assessment (10-15 min) that can be performed by
different health professionals linked to the ICU but with-
out specific training in neuropsychology. On the down-
side, screening tests do not allow an accurate multi-
domain assessment and offer a less comprehensive result,
which could mask subtle deficits and make it difficult
to monitor the evolution of cognitive status. Although
different screening tools have been used, such as the
clock drawing test,’®® the Mini-Cog® or the Montreal
cognitive assessment (MoCA),'” the mini-mental state
examination (MMSE) has been the most widely utilized.
However, the MMSE may not be the most optimal tool
for assessing PICS-related cognitive deficits, as it was
designed to detect cognitive impairment in the context of
Alzheimer's disease. In fact, as recently highlighted by a
systematic review,” the use of the MMSE in ICU survi-
vors underestimates the actual prevalence of cognitive
impairment by almost half compared to studies that
administered comprehensive neuropsychological batte-
ries (36% vs. 61% at ICU discharge). In contrast, the
MoCA instrument better matches the frontal-subcortical
pattern observed in ICU survivors, making it a preferable
option. Moreover, it has been recently recommended by
PICS experts for the assessment of LTCI, as it allows a
rapid and accurate screening for mild cognitive deficits,
regardless of etiology.”” It broadly assesses short-term
memory, visuospatial abilities, executive functions, atten-
tion, concentration and working memory, language, and
temporal and spatial orientation. In addition, it has sev-
eral versions to avoid the learning effect when used
repeatedly on the same person and can be used with indi-
viduals of different ages, educational levels, and cultures.
However, a brief training and certification are required
prior to its administration."°

Comprehensive neuropsychological batteries (approx-
imately 60 min) consist of different selected tests that
allow an in-depth evaluation of brain functions, assessing
multiple cognitive domains and detecting subtle deficits
that may go unnoticed in screening tests despite being
reported by some patients, particularly those with a high
educational level. In ICU studies, the most commonly
used battery is the Repeatable Battery for the Assessment
of Neuropsychological Status (RBANS).?*?” The RBANS
has been shown to be sensitive for the detection of cogni-
tive impairment in a wide range of clinical populations'"'
and enables to obtain five independent indexes (immedi-
ate memory, visuospatial/constructive, language, atten-
tion, and delayed memory) as well as a global cognition
score. However, it does not include measures of informa-
tion processing speed or executive functions, which are
core features in the frontal-subcortical pattern observed
in ICU survivors, so studies are often forced to administer

it together with some complementary tests (e.g., the trail
making test). The alternative to the use of ready-made
neuropsychological batteries is the generation of test
compendia specifically designed by a neuropsychology
professional.'”'%® This option can allow tailoring the
assessment to the neuropsychological profile described in
post-ICU survivors and the individual patient needs as
well as refining the interpretation of the results. Consid-
ering the above information, we suggest a neuropsycho-
logical test battery that integrates the most relevant
literature on neurocognitive assessment in critically ill
patients going beyond the RBANS'®*''? and supported
with the authors' clinical and research experience’®'"?
(Table 1). This is only intended to be an indicative pro-
posal that reflects the authors’ recommendation based on
clinical and research practice and the most frequently
used tests and procedures in the scientific literature.

Cognitive dysfunction in post-ICU patients may
change over the recovery phase, so cognitive assessment
in critically ill patients should also be based on continu-
ous and dynamic assessment methods that adjust to the
patient’s stage of recovery and specific needs (e.g., altered
emotional state), the potential risk of chronification, rele-
vant events within the recovery process (e.g., return to
work), and available clinical resources. In this context, in
frail patients or those with suspected pre-existing cogni-
tive impairment or emotional disturbances, it is also
advisable to administer screening tools for premorbid sta-
tus (such as the Informant Questionnaire on Cognitive
Decline in the Elderly or the short form of the Geriatric
Depression Scale)''*'!% early at hospital stay, to estimate
their baseline status and consider them directly as candi-
dates for a PICS assessment at hospital discharge. With
this instrument, we found a high prevalence of cognitive
dysfunction showing a slight decline in 64.3%, moderate
decline in 27.4% and severe decline in 8.2% from a con-
secutive series of 213 patients prior to ICU admission.'*®

Despite being different conditions, psychiatric mor-
bidity and LTCI are intertwined in several ways.''” In
cohort studies, one or more PICS problems are present in
most critical illness survivors, and co-occurrence is rela-
tively common.*® Moreover, it is well known that stress-
related conditions, especially depression, are associated
with executive dysfunction and impaired memory,
and can worsen previous cognitive deficits, and vice
versa. In ICU survivors, executive dysfunction has been
correlated with depression and poorer mental health-
related QoL.''®

The association between delirium and emotional
problems is somehow controversial.'’® The timing of
assessment likely influences the prevalence of late-onset
psychological conditions, such as PTSD, which must be
distinguished from acute stress disorder. Symptoms of
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TABLE 1 Summary of the most used tests and proposal for a comprehensive neuropsychological examination

Cognitive domain

Attention

Working memory

Learning and memory

Executive functions

Visuomotor and processing
speed

Neuropsychological test
Forward digit span WAIS-IV
Forward spatial span WMS-III
Continuous performance test 3
Backward digit span WAIS-IV
Backward spatial span WMS-III
Mental control WMS-III

Rey auditory verbal learning
test

Logical memory WMS-III
10/36 spatial recall test
Rey-Osterrieth complex figure
Trail making test

Phonetic verbal fluency
Stroop color and word test
Semantic verbal fluency

Symbol digit modality test

Symbol search WAIS-IV

Coding WAIS-IV
Motor speed Grooved pegboard test

Finger tapping test

Administration Recommendation
time (minutes) level
5 Recommended
5 Optional
15 Optional
5 Recommended
5 Optional
5 Optional
15 Recommended
15 Optional
15 Optional
15 Optional
5 Recommended
5 Recommended
5 Optional
2 Optional
5 Recommended
5 Optional
5 Optional
5 Recommended
10 Optional

Note: Different tests are offered per cognitive domain, although the recommendation for the composition of the neuropsychological assessment battery is to

select one test per domain (two in the case of executive functions).

Abbreviations: WAIS, Wechsler adult intelligence test; WMS, Wechsler memory scale.

acute stress disorder present immediately after the trau-
matic event and last up to a month, whereas PTSD symp-
toms present slower, up to 6 months after the trauma,
and last longer, up to several months or years.’ Thus the
incidence of late-onset psychological symptoms may not
be fully captured in follow-up studies up to 6 months
after delirium.®® Moreover, the evaluation of PICS-related
psychological problems should begin in the early recov-
ery phase, within 2-4 weeks of hospital discharge. Addi-
tional follow-up assessments should be prioritized for
high-risk patients, and positive screening tests should be
used for referral to specific outpatient clinics and/or more
detailed evaluations.”” There is evidence that screening
with validated tools as early as 1 week after ICU stay cor-
relates with psychological outcomes at 3 months and thus
can enable early intervention.*

In most cases, emotional symptoms are assessed by
self-report with screening questionnaires and less so by
clinical diagnostic interviews. Despite being more bur-
densome, clinical interviews represent a more fine-
grained diagnostic procedure. Moreover, conducting a

comprehensive assessment is critical because the three
major psychological symptoms (anxiety, depression, and
PTSD), is critical because they usually co-occur with each
other. Indeed, patients showing symptoms of one psychi-
atric condition have a 64% chance of comorbidity with
symptoms of another.*’

Several expert recommendations on the screening tools
to detect psychiatric morbidity after critical illness have been
issued in recent years.”>'*' According to a consensus
conference,” the hospital anxiety and depression scale
(HADS)'** was strongly recommended for anxiety and
depression, and the impact of event scale-revised (IES-R)'**
or the abbreviated IES-6'** were weakly recommended as
screening tools for PTSD.”> Another expert consensus'’'
proposed a two-step evaluation in outpatient care settings.
The patient health questionnaire-4 (PHQ-4)'*> was recom-
mended as a first-step assessment of broad domain of
mental health. An extended, second-step assessment is war-
ranted for ICU survivors with a significant impairment on
the PHQ-4. In this case, the patient health questionnaire-8
(PHQ-8),"*° the generalized anxiety disorder scale-7 (GAD-
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TABLE 2

Psychological symptoms Questionnaire

Depression and anxiety
(broad domain)

Hospital anxiety and depression
scale (HADS)

Patient health questionnaire, 4
items (PHQ-4)

Depression Patient health questionnaire, 8
items (PHQ-8)

Anxiety Generalized anxiety disorder, 7
items (GAD-7)

PTSD Impact of event scale-revised

(IES-R)
Davidson trauma scale (DTS)

Abbreviation: PTSD, post-traumatic stress disorder.

7)'*” and the IES-R were recommended to separately screen
for depression, anxiety, and PTSD. In clinical practice, the
HADS is the most used screening tool for anxiety and
depression, and the IES and the Davidson trauma scale
(DTS)'*® are among the most frequently used tools to assess
PTSD. In Table 2 we summarize the most used screening
tools and suggest a comprehensive examination of PICS-
related psychiatric morbidity.

7 | FUTURE PERSPECTIVES AND
RESEARCH AGENDA

Current research on the detection and follow-up of psycho-
logical and cognitive sequelae in patients who have experi-
enced delirium during ICU admission and are at risk of
PICS is limited by several factors. These include differences
in study design and methodology (e.g., disparity in the tim-
ing and frequency of follow-ups, assessment tools, and cut-
off scores), the heterogeneity of the critically ill patient
(e.g., disparity in diagnoses and reasons for admission),
how LTCI is conceptualized (e.g., objective performance
versus subjective perception), and how physical, emotional,
and cognitive states interact with each other.

According to a systematic review, most of the avail-
able screening tools do not have suitable psychometric
properties to predict PICS-related outcomes after critical
illness.'?® For instance, it is unclear whether these tools
are feasible in specific populations of critical illness
patients, such as those with delirium, stroke, and seda-
tion.® Therefore, further refining screening instruments
should be prioritized in clinical practice and research.
Specifically in relation to LTCI, there are promising
initiatives based on the use of computerized batteries.
Such tools have been shown to be effective as screening

Summary of the most used screening questionnaires and proposal for a comprehensive psychological examination

Number of Administration time Recommendation
items (minutes) level
14 5 Recommended
4 2 Recommended
8 4 Optional
7 4 Optional
22 10 Recommended
17 8 Recommended

instruments for cognitive assessment and can character-
ize the profile of cognitive deficits. Although their use in
critical illness survivors is still in its infancy, digital
assessment tools should be considered due to their poten-
tial cost-benefit advantage compared to the use of paper-
and-pencil tests."**'*' Some recent initiatives have also
emerged that focus on the prevention and rehabilitation
of the cognitive and psychological sequelae using both
paper-and-pencil and computerized strategies.''>'**'**
Given the high personal, social, and economic impact of
these deficits, efforts to develop and improve such initia-
tives may be worthwhile.

From a more clinical point of view, it is important to
start establishing assessment processes and healthcare
circuits that allow early detection of cognitive and psy-
chological deficits, the identification of late-onset emo-
tional symptoms (e.g., PTSD), and monitoring ICU
survivors along the entire recovery process. Ideally, these
conversations should involve critical illness survivors,
their significant ones, and clinicians of different special-
ties, e.g., intensive care medicine, neuropsychology, psy-
chiatry, surgery, and internal medicine, among others.

Based on our clinical and research experience as well
as recent expert recommendations,”>'** we provide a
potential example of a hybrid face-to-face and remote
assessment process regarding neurocognitive and psychi-
atric outcomes specifically designed for critical illness
survivors at risk of PICS (e.g., delirium during ICU). This
proposal is based on the administration of the screening
tools and instruments recommended in previous sections
at different points over 1 year (e.g., hospital discharge
or during the 2-4 first weeks, 3 and at 12 months)
(Figure 2). The algorithm is a suggestion for a potential
assessment and follow up process that may need further
testing.
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Comprehensive
» Cognitive/Psychological

Deficit
MoCA test Q Comprehensive Q Assessment
» HADS or PHQ-4 * Cognitive /Psychological
IES-R or DTS Assessment No
Deficit
* No need for follow-up
YES
lMY }48!1 . Comprehensive
&for » Cognitive/Psychological
Delirium Comprehensive Deficit Q Assessment
during ICU : Cognitive
/Psychological
NO Assessment No
Deficit * No need for follow-up
Deficit
MoCA test Q
» HADS or PHQ-4 Consider for working-age patients
IES'R or DTS NO At return to the labor market
Deficit - With complains of cognitive difficulties
Q Comprehensive
» No need for follow-up » Cognitive/Psychologic
al Assessment
ICU admission Hospital discharge/ Early 2 months 3 months 4 months 6 months ‘9 months

recovery phase 2-4 weeks

FIGURE 2

Proposed cognitive and psychological assessment algorithm. DTS, Davidson trauma scale; HADS, hospital anxiety and

depression scale; ICU, intensive care unit; IES-R, impact of event scale-revised; IMV, invasive mechanical ventilation; MoCA, Montreal

cognitive assessment; PHQ-4, patient health questionnaire, 4 items. * Other risk factor for cognitive/psychological deficit (e.g., cognitive

impairment prior to the ICU admission, preexisting psychiatric conditions, older age, etc.) should be also considered.

N Consider

telephonic psychological screening in high-risk patients (see “Delirium-related psychiatric morbidity” section). In all ICU survivors it is

advisable to administer a screening battery for the detection of psychological and cognitive alterations at hospital discharge or within the

first 2-4 weeks of the recovery phase. In critically ill patients with the presence of risk factors for PICS sequelae during ICU admission,

regardless of the result of the screening tests, it is recommended to perform a comprehensive assessment of the cognitive and psychological

status at 3 months post ICU discharge. In case of a positive result (presence of deficits), assessment at 12 months would be mandatory. In the

critically ill patients with risk factors for PICS, a brief telematics follow-up of the state of psychological and cognitive difficulties should be

carried out at 2- and 6-months post ICU discharge in order to monitor their evolution and rule out incident symptoms (e.g., PTSD

symptoms). In critically ill patients without the presence of risk factors for PICS sequelae during their ICU stay, if the results of the screening

tests at hospital discharge (or in the initial 2-4 weeks of the recovery phase) are negative, it would not be necessary to carry out subsequent

follow-ups. However, it may be advisable to consider telephone screening, and even more extensive evaluations, at 6 and/or 12 months in

working-age patients. In case of positive results in the screening tests, continuing the same flowchart as in patients with risk factors during
ICU admission would be advisable. Presence of cognitive deficit should be defined by the cut-off of the MoCA test (<26 points) or by the
interpretation of the neuropsychologist professional in the case of the comprehensive neuropsychological battery. However, as suggested by

Jackson et al.'™!

cognitive deficit can be considered attending to the z-score results as moderate alteration (<1.5 SD below the mean) on two

or more cognitive domains or else when patient scored severe (<2 SD below the mean) on one or more of cognitive domains. Presence of
psychological problems should be defined by the cut-off of screening questionnaires to assess depression and anxiety symptoms (HADS >7

or PHQ-4 >5) and PTSD symptoms (IES-R > 1.5 or DTS >40).

An efficient management of PICS-related outcomes
consists of the early identification and treatment of cogni-
tive and psychiatric comorbidities. Early identification
includes the recognition and the assessment of symptoms
as early as possible after delirium and, when indicated,
conducting serial evaluations over time, also during the
transition of critical illness survivors to outpatient care
settings.”>'** It is expected that addressing some of the
suggestions above may increase clinicians’ awareness and
decrease the complications associated with PICS, and
ultimately enhance patients' functional outcomes and

QoL.°® Finally, it is acknowledged that systematic
reviews, rather than narrative reviews, can provide more
robust evidence for this purpose.

To conclude, delirium is a complex, but common phe-
nomenon in the ICU and its morbidity is significant.
Delirium, as a main risk factor for developing PICS, is a
challenging diagnosis, although clinicians should focus
on its early detection and the already well-known delir-
ium preventative measurements. Therefore, the neuro-
psychiatric status of critically ill patients should currently
be understood as a continuum encompassing the acute
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stage, the hospitalization, and the survival phase after
discharge. It is necessary to develop follow-up programs
and neuropsychiatric evaluation batteries that allow us
to approach both the delirium and the PICS-related
sequelae from a comprehensive and patient-centered
perspective with the aim of reducing its impact on a
personal, medical, and economic level.
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