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ABSTRACT

Epidemiology, diagnosis and management of delirium in the intensive care unit: a narrative
review of the literature

Korfiotis D, Arvaniti A, Pneumatikos I

Delirium, a serious and common manifestation of brain dysfunction in critically ill patients gained
great attention over the last decade. Important risk factors such as use of benzodiazepines, coma,
preexisting cognitive impairment, alcoholism and high severity of illness at ICU admission were i-
dentified. Screening tools like the CAM-ICU and the ICDSC were extensively validated in many
different ICU patient populations and are recommended for routine monitoring in everyday
practice. Sedation with novel sedatives such as dexmedetomidine, implementation of non pharma-
ceutical, preventive interventions and early mobilization of patients may reduce the incidence of
this syndrome. The role of haloperidol and atypical antipsychotics in the prevention and treatment
of ICU delirium is still under investigation.

“T was now the dying man. My lungs had failed. A
machine did my breathing for me. Unconscious, | had no more idea of death than
the dead have. But my head (I assume it was my head) was full of visions,
delusions, and hallucinations. These were not dreams or nightmares. Nightmares
have an escape hatch....”

Saul Bellow, Ravelstein®

INTRODUCTION
Delirium, a syndrome characterized by cloud- to two thirds of the patients in the Intensive
ing of consciousness and global disorganizati- Care Unit (ICU)%. In addition, various studies

on of cognitive functions?,can be present in up have showed that it is associated with poor
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patient outcomes such as increased mortality®,
longer stay in the ICU® and long term cogniti-

ve impairment in many patients who survive
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their critical illness®. The aim of this review is
to summarize current knowledge regarding e-
pidemiology, risk factors, diagnosis and ma-

nagement of delirium in the ICU.

Confusion about the name...

Even though, delirium was first used as a me-
dical term in the 1st century AD’, until today
significant heterogeneity has been noticed in
medical literature regarding the name of the
syndrome. Terms like "ICU syndrome”, "ICU
psychosis”, acute confusional state, toxic con-
fusional state, acute organic syndrome and en-
cephalopathy etc. have been used®®. A multi-
national study investigating the terminology
of delirium in 13 different languages showed
that the term delirium tremens was used in all
languages to describe delirium due to alcohol
withdrawal but only in 7 languages the term
delirium was used referring to the same syn-

drome due to another organic cause®.

This diversity may impede communication
between clinicians of different specialties and
confine widespread awareness about this me-
dical entity'*. The term delirium has domina-
ted in the literature, it is included in the inter-
national classifications of psychiatric diseases
(ICD, DSM) and should be adopted by the cli-

nicians in all fields.
How often is the problem?

Delirium is the commonest psychiatric syn-

drome found in the non psychiatric patients of
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a general hospital'®. Mechanically ventilated,
critically ill patients and hospitalized, end-sta-
ge cancer patients seem to be the groups with
the greater delirium prevalence®.

In different studies involving ICU patients,
the incidence of delirium shows great variabi-
lity and ranges from 11%-40%"" to 70%-87%,
in some studies that include only mechani-
cally ventilated patients®*'®*’. In an multicen-
ter, 1-day observational study that included
104 ICUs in 11 different countries, delirium
was diagnosed in 32,3% of the patients™®.

This significant variation is due to considera-
ble methodological differences between the
various studies such as the diagnostic scales
that were used, patient populations that were
included, frequency of delirium assessments,
investigators' training in evaluating delirium

and sedation protocols that were followed.*®
Why delirium in the ICU is important?

Delirium in the ICU is associated with an in-
creased risk of self-extubation and removal of

IV catheters”®, increased mortality**"?

, pro-
longed stay in the ICU and the hospital®?®,
more days on mechanical ventilation® and hig-
her costs of care®*. ICU survivors who suffer-
ed delirium during their critical illness period
are more likely to be discharged in another
place than home?, have greater functional de-
cline? and increased risk of developing long

term cognitive impairment®.
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Numerous studies have shown that delirium is
associated with increased mortality rate on
ICU and hospital discharge as well as 6 mon-
ths and 12 months postdischarge**%. In ad-
dition, the duration of delirium seems to be
associated with higher mortality as well, with
an estimated 10% increase in risk of death wi-
th each additional day of delirium®.

A recent meta-analysis,including data on mor-
tality from 5916 patients, confirms this asso-
ciation. In the same meta-analysis, it was also
found that delirious patients had an increased
length of stay (LOS) in the ICU and the ho-
spital, with a weighted mean difference of
7,32 and 6,53 days respectively compared wi-
th non delirious patients and spend 7,22 more
days on mechanical ventilation®®. In the only
published study addressing the economic im-
pact of delirium in ICU, Milbrand and
colleagues found that delirium is associated
with 1,4-fold and 1,3-fold increase in ICU and
hospital cost per patient®”.

One of the most interesting points risen up a-
bout ICU delirium in the previous years was
its association with short- and long-term, ne-
gative, cognitive and functional outcomes for
the patients who survive their critical illness.
Ballas and colleagues showed that surgical
ICU survivors who experienced delirium dur-
ing their critical illness period were seven ti-
mes more likely to be discharged to a place o-

ther than home (nursing facilities or rehabili-
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tation centers)®. Girard and colleagues studi-
ed the influence of the duration of delirium in
the cognitive functions of 77 patients who we-
re hospitalized under mechanical ventilation
in a medical ICU. Delirium (in contrast with
mechanical ventilation) was found to be an in-
dependent predictor of cognitive impairment
in 3 and 12 months, after adjusting for age, le-
vel of education, severity of illness, preexist-
ing cognitive function, severe sepsis and total

exposure to sedatives®.
What are the clinical features of delirium?

According to the DSM-IV TR criteria of the
American Psychiatric Association?’, delirium
diagnosis is made based on the presence of the

following criteria:

a. Disturbance of consciousness (i.e., reduced
clarity of awareness of the environment) with
reduced ability to focus, sustain, or shift ate-
ntion.

b. A change in cognition (such as memory de-
ficit, disorientation, language disturbance) or
the development of a perceptual disturbance
that is not better accounted for by a preexist-
ing, established or evolving dementia.

c. The disturbance develops over a short peri-
od of time (usually hours to days) and tends to
fluctuate during the course of the day.

d. There is evidence from the history, physical
examination, or laboratory findings that the

disturbance is caused by the direct physiolo-
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gical consequences of a general medical con-
dition.

The cardinal feature of delirium was histori-
cally referred as "clouding of conscious-
ness"?®. The patient appears inattentive, con-
fused and unclear about his surroundings. The
cognitive functions are globally affected. Me-
mory (especially the short term memory) is
impaired, orientation is defective mainly for
time and place, thinking is disorganized. Vigi-
lance, visuo-spatial ability, executive function,
speech and language are often (more or less)
impaired as well?®. Psychotic symptoms, that
mainly concern visual hallucinations and de-
lusions, can be absent in as many as 50% of
delirious patients and they are not necessary
for making the diagnosis®.

Non cognitive neuropsychiatric symptoms are
commonly described in delirious patients and
they include disorders of psychomotor beha-
vior, disorders of sleep-wake cycle (insomnia,
reversal of sleep- wake cycle, nightmares) and
emotional disturbances (depression, apathy,
irritability, anxiety)™.

Based on the psychomotor behavior of the pa-
tient, delirium can be classified into 3 differ-
ent motoric types:hyperactive delirium (i.e. an
agitated patient pulling to remove IV lines or
the endotracheal tube and becoming aggressi-
ve towards ICU stuff), hypoactive delirium
(i.e. a drowsy, lethargic and confused patient)

and mixed delirium (i.e. a patient fluctuating
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between hyperactive and hypoactive state)*!.
Despite the fact that most clinicians are more
familiar with the hyperactive type of delirium,
it has been showed in several studies in ICU
and non-1CU patient populations, that hypoa-
ctive and mixed types appear in higher inci-

dence®>®

and hypoactive delirium may be as-
sociated with worse prognosis in elderly pati-
ents®.

Diagnosing delirium in the critically ill
patients

The critically ill patients in the ICU have so-
me unique characteristics that make evaluation
of clinical features of delirium specifically
challenging. Intubated patients or patients wi-
th tracheostomy are unable to participate in e-
valuations requiring verbal responses®. Use
of sedatives and severity of illness restricts
complex, lengthy assessments and ICU stuff
usually lacks adequate training for the neuro-
psychological evaluation of these "difficult"
patients'®. However, considering the high in-
cidence, the prognostic significance and the
frequent fluctuations of delirium during dayti-
me, it becomes obvious that ICU personnel
should be able to screen critically ill patients
for delirium without the continuous presence
of a psychiatrist.

Up to date, five different scales have been pu-
blished in the literature, that allow the non

psychiatrically trained ICU stuff to diagnose
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delirium®.The Confusion Assessment Method
for the ICU (CAM-ICU)® and the Intensive
Care Delirium Screening Checklist (ICDSC)*
are the most reliable and valid screening tools
for the adult critically ill patients®”. The Soci-
ety of Critical Care Medicine (SCCM), re-
commends routine monitoring of delirium in
ICU patients using one of these scales®’. It has
been shown, that delirium in the ICU is seve-
rely underestimated by the ICU medical and
nursing stuff without the use of a validated
monitoring instrument®,

In a recent systematic review that included ni-
ne studies evaluating the CAM-ICU and four
evaluating the ICDSC, it has been shown that
pooled sensitivity of the CAM-ICU was 80%
and pooled specificity was 95,9%. The pool-
ed sensitivity and specificity for ICDSC was
74% and 81,9% respectively™.In addition, bo-
th tools appear to have excellent interrater re-
liability>®.

The CAM-ICU has been validated in many
different ICU patient populations (medical
ICU?, surgical ICU*, trauma patients**, coro-
nary unit®, pediatric ICU*) and has been tran-
slated in more than 10 languages®. It is based
on DSM-1V criteria for delirium and it allows
a relatively easy and fast evaluation of all cri-
tically ill patients, mechanically ventilated or
not®,

The assessment takes place in two steps (Fig.

1). Firstly, the level of consciousness must be
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assessed using a validated sedation scale like
the Richmond Agitation-Sedation Scale®. If
the patient appears to have a RASS score>3
(i.e. movement or eye opening in verbal sti-
muli), then evaluation of delirium using the
CAM-ICU can be performed®*. The CAM-
ICU includes the assessment of 4 different fe-
atures: (1) acute change or fluctuating course
of mental status (2) inattention (3) altered le-
vel of consciousness and (4) disorganized
thinking. CAM-ICU is considered positive
when features 1 and 2 and either 3 or 4 are
present®*,

The ICDSC is an eight-item checklist, which
includes the evaluation of (1) level of consci-
ousness (2) inattention (3) disorientation (4)
hallucinations/delusions (5) psychomotor agi-
tation or retardation (6) inappropriate speech
(7) sleep wake cycle disturbance and (8) flu-
ctuating course of these symptoms>®. The sca-
le is completed based on the observations col-
lected during each 8-hour shift or from the
previous 24h. Each feature takes 1 point if it
is present and O point if it is absent or no as-
sessments were possible. An ICDSC score >4/
/8 indicates delirium®.

Implementation of daily assessment of cogni-
tive functions of critically ill patients meets
several barriers like limited knowledge about
delirium and its significance, little familiarity
with a validated diagnostic tool, lack of time

and difficulty in communication with intuba-
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ted patients*“°. However, it has been shown
that following appropriate training and with a
dedicated attitude to improve everyday clini-
cal practice, routine assessment of the ICU
patients for the presence of delirium can be
feasible in a large scale level*’*®,

Figure 1. Confusion Assessment Method for
the ICU®*  (With permission from
www.icudelirium.org)

RICHMOND AGITATION-SEDATION SCALE (RASS)
STEP
Sedation Assessment

Scale Label

Description

RESTLESS Anxious, apprehensive, movements not aggressive
ALERT & CALM Spontaneously pays attention to caregiver

DROWSY Not fully alert, but has sustained awakening to voice
(eye opening & contact >10 sec)
LIGHT SEDATION Briefly awakens to voice (eyes open & contact <10 sec)

MODERATE SEDATION Movement or eye opening to voice (no eye contact)

If RASS is 2 -3 proceed to CAM-ICU (is patient CAM-ICU positive or negative?)

DEEP SEDATION No response to voice, but movement or eye opening

to physical stimulation
UNAROUSEABLE

No response to voice or physical stimulation

If RASS is -4 or -5 > STOP (patient unconscious), RECHECK later

Sessler. et al., Am J Reoir Crit Care Med 2002, 166: 1333-1344

Elv. et al.. JAMA 2003: 236, 2983-2991

STEP
DELIRIUM ASSESSMENT

1. Acute Change or Fluctuating Course of Mental Status:

+ s there an acute change from mental status baseline? OR = NO=—p-
* Has the patient's mental status fluctuated during the past 24 hours?

YYES

NO DELIRIUM

2. Inattention:

+ “Squeeze my hand when | say the letter ‘A"."

+ If unable to complete Letters = Pictures

‘ >2Errors

RASS other .
Current RASS level (think back to sedation assessment in Step 1) than zero CAM-ICU positive
DELIRIUM Presel
RASS = zero

4. Disorganized Thinking: /

1. Will a stone float on water? >1 Error
2. Are there fish in the sea?

3. Does one pound weigh more than two?

4. Can you use a hammer to pound a nail? 0-1

Command: “Hold up this many fingers” (Hold up 2 fingers)

Copyright © 2002, E. Wesiay Ely,MD, MPH and Vandartil University. al rights reserved

(Copyright 2002 E Wesley Ely, MD, MPH and Vanderbilt
University, all rights reserved)
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CAM-ICU negative

Read the following sequence of letters: SAVEAHAART BRI  CAM-ICU negative
ERRORS: No squeeze with ‘A’ & Squeeze on letter other than ‘A’ Errors NO DELIRIUM

Error. B
“Now do the same thing with the other hand” (Do not demonstrate) \ CAM-ICU negative
OR “Add one more finger” (If patient unable to move both arms) NO DELIRIUM

Who are at risk for developing delirium in
the ICU?

Up to date, dozens of risk factors for delirium
in the intensive care unit have been studied**
1417:49-54 gharon Inouye separated risk factors
into predisposing and precipitating ones, a
technical classification that is commonly used
in the literature®. A minor precipitating factor
can cause delirium in a patient with great vul-
nerability (i.e. a urinary infection or a drug in
an old patient with dementia), whereas only
severe noxious stimuli lead to development of
delirium in a patient with low predisposition
(i.e. severe sepsis in a young patient with no
co-morbidity).

The various delirium risk factors studies show
considerable methodological heterogeneity
and their results are often controversial. In
Table 1 are presented the risk factors that are
usually referred in the literature based on stu-
dies in ICU and non ICU patient populations.
According to the SCCM guidelines the risk
factors that are significantly associated with
delirium in ICU are preexisting dementia, hi-
story of hypertension, alcoholism, high seve-
rity of illness at ICU admission, coma and
benzodiazepine use®’.

Even though, dementia is considered to be a
significant predisposing factor for delirium, it
isn't assessed routinely and is often under-

diagnosed in the ICU®. In one cross-sectional


http://www.icudelirium.org/

The Greek E-Journal of Perioperative Medicine 2013; 11: 2-21 (ISSN 1109-6888) www.anesthesia.gr/ejournal
EMnviko Teprodikod [epreyyepntuchg latpucrg 2013; 11: 2-21 (ISSN 1109-6888) www.anesthesia.gr/ejournal

study of 165 patients>65 years old in a medi-
cal ICU, prevalence of preexisting impairment
of cognitive functions (dementia + "mild im-
pairment of cognitive functions") was found
to be 38%, with less than half of these patients
diagnosed by attending intensivists®®. Data
from medical records and referring doctors,
information taken from the relatives and vali-
dated scales developed to assess dementia
through responses of patients' proxies(i.e. mo-
dified Blessed Dementia Rating Scale®’, In-
formant Questionnaire on Cognitive Decline
in the Elderly™®) can help recognize this high
risk group of patients.

Benzodiazepines may be a risk factor for de-
veloping delirium, according to the recent
SCCM guidelines, with a level of evidence B
(moderate quality evidence) *'. Pandharipande
and colleagues found that lorazepam is as-
sociated with a dose related increase in risk of
transitioning to delirium in medical ICU pati-
ents®®. No similar relationship was found bet-
ween propofol, midazolam or opioids and
ICU delirium in this study. In another obser-
vational study by the same research group,
midazolam was found to be the strongest in-
dependent risk factor for developing of deliri-
um in surgical and trauma critically ill pati-
ents®?. In addition, Pisani and colleagues sho-
wed that benzodiazepine use is associated wi-
th longer duration of the first episode of deli-

rium in the ICU*.
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Table 1. Common risk factors for delirium
Predisposing factors

o Dementia

¢ Increased age

e Alcoholism

e  Smoking

o Depression

e Previous stroke

o History of hypertension

« Vision or hearing impairment

« History of use of psychotropic drugs

« History of cardiac, kidney or liver failure

« High severity of illness at admission
Precipitating factors
Factors related with critical illness

e Metabolic and endocrine  disorders

(hypo/hyperglycemia, hypo / hyperthyroid-
isme.t.c)

o Electrolytic disorders

Respiratory failure-kidney failure-liver fai-

lure (hepatic encephalopathy)

Fever-Hypothermia

Dehydration-Malnutrition

Anemia

Infection (systemic or CNS)-sepsis

e CNS impairment (ischemic stroke, cere-
bral hemorrhage, epilepsy, cerebral meta-
stasis, hypertensive encephalopathy )

e Drug poisoning

Trauma (especially head trauma)

e Drug or alcohol withdrawal syndrome

Environmental or iatrogenic factors

e Drugs (benzodiazepines, opioids) -
sedative induced coma

Absence of daylight

Inadequate pain management
Isolation - no visits

Immobilization - physical restrains
e Sleep deprivation

* The table includes risk factors for ICU and non ICU patient
populations (Ref. 12-14, 17, 49-54)

The data about the relationship between pro-
pofol and delirium are inadequate, whereas
the role of opioids in the development of deli-
rium in the ICU is controversial®’. In different

studies, opioids have been found to increase,
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decrease or have no significant association
with the risk of developing delirium in the
ICU°%*%%3_On the other hand, it is also found
that inadequate pain management may be a ri-
sk factor for delirium as well®. Interestingly,
a study in medical ICU patients older than 60
years old, showed that large opioid doses
(morphine equivalent > 54mg/24h) were asso-
ciated with persistent delirium, whereas no si-
milar relationship was found with lower doses
of opioids™*. Considering all these, we may
assume that opioids used in small doses may
reduce the risk for delirium through alleviat-
ing patients' pain, as opposed to the use of lar-
ger doses and for long periods of time, which
may have a deliriogenic effect in the critically
il patients. More research is needed to further
elucidate the relationship between administra-
tion of opioids and development of delirium
in the ICU.

Suggestions to improve management of

delirium in critically ill patients

In the field of prevention and treatment of de-
lirium in the ICU, even though significant
progress has been noticed in the previous ye-
ars, there is still a relative paucity of high qu-
ality evidence. Here, we try to summarize a
few steps for approaching delirium manage-
ment in the ICU, based mainly on the recom-
mendations of the recently published Society

of Critical Care Medicine practice guideli-
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nes®’ and the "screening, prevention and re-
storation model for saving the injured brain"
approach, proposed by experts on ICU deliri-

um in Vanderbilt University®.

1. Identification of high risk patients for

developing delirium in ICU
All patients admitted in the ICU should be

routinely screened for major risk factors for
developing delirium and high risk patients
should be identified. Recently, a model for
predicting delirium in critically ill patients
was published. The Pre-DELIRIC model can
predict delirium for the complete stay in ICU
based on calculation of 10 risk factors which
are all available in the first 24h of a patient's
admission®. An automatic version of PRE-
DELIRIC model is available at www.umcn.nl
/Research/Departments/intensive%?20care/
/Pages/ vandenBoogaard.aspx .

2. Non pharmaceutical strategies to

prevent ICU delirium

In a classical study published in New England
Journal of Medicine, Sharon Inouye and her
colleagues implemented, in a non ICU envi-
ronment, an intervention consisted of six pro-
tocols for the non pharmaceutical manage-
ment of six important risk factors for deliri-
um (cognitive impairment, sleep deprivation,
immobility, visual impairment, hearing im-
pairment, dehydration). This intervention sho-

wed to significantly decrease the incidence
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and the days of delirium compared to the usu-
al hospital care®.

Even though similar studies are lacking in the
critically ill patients, some non-pharmaceuti-
cal interventions can be implemented in the
ICU environment. These include: usual reori-
entation of the patient, limited light, noises
and nursing procedures during night, avoidan-
ce of sensory deprivation (provide glasses and
hearing aids to the patients), avoidance of
physical restraints and provision of adequate
analgesia®. The presence of patients' family
and friends should be facilitated as it is found
that isolation and lack of visits may be risk fa-
ctors for ICU delirium. Early mobilization
and physiotherapy were also found to reduce
delirium incidence in critically ill patients in a
randomized, controlled trial (RCT)*. Geriatri-
cians or psychiatrists specialized on Consulta-
tion-Liaison Psychiatry may help in the deve-
lopment of delirium prevention protocols that
can be implemented in the ICU and the other
departments of a general hospital.

The authors of the SCCM practice guidelines
do not recommend using a pharmacological or
a combined pharmacological and non pharma-
cological protocol to prevent ICU delirium, as
there are no sufficient data to support these
strategies®’. A recently published RCT ad-
dressed the administration of continuous, in-
travenous infusion of haloperidol versus pla-

cebo for the prevention of delirium in 224 sur-
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gical ICU patients. Haloperidol infusion at the
first 12 h postoperatively was found to reduce
the incidence of delirium in the first 7 posto-
perative days, prolong the mean time to onset
of delirium, increase delirium free days and
shorten the length of stay in ICU®. No differ-
rence in 28 day mortality was found between
placebo and the intervention group®. Sub-
lingual risperidone was showed to reduce the
incidence of delirium in a placebo controlled
randomized trial that included ICU patients
after cardiac surgery with cardiopulmonary
bypass®.
In a recent, Dutch study, administration of low
dose haloperidol (1mg/8hrs) was found to re-
duce the incidence, duration of delirium and
28-day mortality in high risk patients of a ge-
neral ICU®. The investigators used a histori-
cal control group and a contemporary control
group that didn't receive haloperidol to extract
their results®’.Well designed, randomized con-
trolled trials are needed to confirm these pro-
mising results in medical ICU patients, who
generally present greater complexity and se-
verity of illness.

3. Changing sedation practices to reduce

brain dysfunction in the ICU

As a result of the progress in research about
sedation and delirium as well as the increase
of awareness about functional status and cog-
nitive functions of ICU survivors, researchers

from Vanderbilt University developed the
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"ABCDE" bundle of care for the management
of mechanically ventilated critically ill pati-
ents®® . This is an evidence based bundle of
strategies that include spontaneous Awaken-
ing trials and spontaneous Breathing trials
Coordination, attention to Choice of sedative
agent, routine Delirium screening using a va-
lidated tool and Early mobilization and Exer-
cise of ICU patients. The different compo-
nents of '"ABCDE" bundle were found to have
beneficial impact on important outcomes such
as mortality, length of stay in hospital, durati-
on of mechanical ventilation,ICU delirium da-
ys and functional status of ICU survivors®® ™.
Regarding the choice of sedative agent, the
SCCM qguidelines recommend that critically
ill patients with delirium, unrelated to alcohol
or benzodiazepines withdrawal, should be se-
dated with 1V infusions of dexmedetomidine
rather than benzodiazepines in order to reduce
the duration of delirium*®’. The SEDCOM stu-
dy, a multicenter, randomized controlled trial
that compared sedation with dexmedetomidi-
ne versus midazolam provides the best evi-
dence behind this recommendation’. In this
study, sedation with dexmedetomidine redu-
ced ICU delirium prevalence by about 25%
compared with midazolam. In another study
of similar design that compared dexmedeto-
midine with lorazepam for sedation of ICU
patients, no difference in the delirium free da-

ys was found between the two groups’. In a
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subgroup analysis of septic versus non septic
patients of this study, septic patients sedated
with dexmedetomidine had 1,5 more delirium
free days compared to those received loraze-
pam’. Beneficial impact of sedation with
dexmedetomidine on delirium was also found
in studies including patients after cardiac sur-
gery in comparison with sedation with propo-
74,75

fol, midazolam or morphine

4. Prompt etiological management and

judicious pharmaceutical treatment of

delirium

The "gold standard"” of delirium management
will always be prompt recognition and corre-
ction of the organic cause of the syndrome (i.
e. electrolyte disorders, acute respiratory fai-
lure, fever, a new administered drug etc). Un-
fortunately, this is difficult to achieve in the
elderly patients of the ICU who are severely ill,
under the influence of sedative drugs and with
many risk factors for developing delirium du-
ring their ICU stay.

Agitated, delirious patients, with no clinical
improvement after the management of rever-
sible organic causes, are traditionally treated
with antipsychotics. The SCCM practice gui-
delines report that treatment with atypical an-
tipsychotics may reduce the delirium in ICU,
in contrast with the lack of evidence to support
that haloperidol administration may shorten
the duration of delirium in adult ICU pati-

ents®”. This is a differentiation from the previ-
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ous guidelines that suggested haloperidol as
the preferred treatment of delirium in the ICU
with a level of evidence C™.

The recommendation about the use of halope-
ridol in treatment of ICU delirium was based
on low quality evidence from retrospective
studies, case series and experts opinions’ .
The years following the previous guidelines
publication, two prospective studies compar-
ing haloperidol with risperidone and olanza-
pine for treatment of delirium in critically ill
patients were conducted®®®. These studies
showed a positive impact of antipsychotics on
the treatment of delirium, with no difference
between haloperidol and atypical antipsycho-
tics regarding safety and effectiveness. Me-
thodological limitations, among them the ab-
sence of a placebo controlled group, restricted
the quality of these results. In 2010, the first
placebo controlled trial that compared halope-
ridol with placebo and ziprasidone for the tre-
atment of delirium in 101 critically ill patients
was published. Even though the study was
primarily designed to assess the feasibility of
such a trial and not the effectiveness of anti-
psychotics for delirium treatment, no differ-
ence on the days without delirium was found
between the three groups®. In the same issue
of Critical Care Medicine, another randomi-
zed, placebo controlled trial investigating the
role of antipsychotics on the treatment of ICU

delirium was published®. In this study, the in-
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tervention group initially received 50 mg of
quetiapine every 12hrs orally or via the naso-
gastric tube. Intravenous haloperidol was ad-
ministered to control symptoms of delirium if
it was needed. The dose of quetiapine was ti-
trated daily up to a maximum of 200 mg eve-
ry 12hrs if the patient received at least one do-
se of haloperidol in the previous 24hrs®. The
combination of quetiapine with as-needed IV
haloperidol resulted in faster resolution of de-
lirium and less agitation compared with place-
bo. This is the only combination that has been
found to be superior than placebo for the tre-
atment of ICU delirium®® (Table 2).

Table 2. Clinical trials investigating efficacy
of antipsychotics for the treatment of ICU

delirium
Authors Intervention Study Number Main Results
Drug Design of
Patients
(Study
Population)
Skrobik Haloperidol | Prospective | 73 Similar
etal. Vs open, (medical - | reduction
2004% olanzapine | randomized | surgical of delirium
trial ICU) symptoms
between the 2
groups
Hanetal. | Haloperidol | Prospective, | 28 Similar reduction
20048 Vs double blind, | (ICU of delirium
risperidone randomized | & symptoms
trial Oncological petween the 2
patients) groups
Girard et | Haloperidol | Multicenter, | 101 Nodifference in
al. Vs prospective, | (medical - | delirium days
2010% ziprasidone | double blind, | g, rgical between the
randomized, 3 groups
Vs ICU)
placebo
placebo controlled
trial
Devlin et | Quetiapine | Multicenter, | 36 Quetiapine was
al. Vs prospective, | (medical- | associated with
2010% placebo double blind, | surgical faster resolution
randomized, | ICU) of delirium &
placebo reduced time
controlled tria of delirium
and agitation
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Even thought, its effectiveness is based on low
quality evidence, haloperidol is the most com-
mon used antipsychotic for the treatment of
delirium in the ICU according to international
surveys® ™, Its appropriate dose, the dose in-
terval and the duration of therapy have not be-
en clarified through well designed studies as
well. Considering all these, we may suggest
that haloperidol should be used in the smallest
possible doses, patients should be evaluated
regularly for improvement of their symptoms
and therapy should be stopped as soon as pos-
sible. Doses larger than 10-20 mg/24hr are not
considered to enhance the antipsychotic effect
of drug and may only increase the risk of neu-
rological side effects®. The most important
adverse effects of haloperidol include extra-
pyramidal symptoms (lower incidence with iv

than p.o. administration)®"*

, QT prolongation
and neuroleptic malignant syndrome’’. SCCM
guidelines recommend that patients at high ri-
sk for Torsades de Pointes (i.e. baseline QT
prolongation, concomitant use of medications
known to prolong QT interval, history of Tor-
sades de Pointes) should not receive treatment
with haloperidol or atypical antipsychotics®’.

Benzodiazepines are considered to be the tre-
atment of choice for delirium due to alcohol
withdrawal, even though their safety and effe-
ctiveness are uncertain®. Barbiturates, propo-
fol and a,-agonists have also appeared to be

effective for the treatment of alcohol withdra-
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wal syndrome, but the data are limited and
more research is needed®.

5. Neuropsychological follow up and
rehabilitation of ICU

cognitive

survivors
Cognitive impairment can be present in more
than one out of three patients six months after
discharging from ICU*. Long term cognitive
impairment after critical illness (LTCI-CI)
mainly includes difficulties in executive fun-
ction, memory, attention, verbal fluency and
visuo-spatial construction and consequently
can significantly affect the quality of life of
ICU survivors and their families®™. Experts
suggest that ICU survivors with high risk of
developing LTCI-CI should be referred for a
neuropsychological evaluation and they may
benefit by cognitive and physical rehabilitati-
on interventions®*. These high risk groups
remain to be indentified but elderly patients
suffered from ARDS, severe sepsis or deliri-
um in the ICU seem to be in greater danger of
developing cognitive deficits postdischar-
9e®" In a recent, pilot study, 20 ICU sur-
vivors were randomized to receive either usu-
al care or a multidisciplinary cognitive, phy-
sical and functional rehabilitation care over a
3 months period®. Participants in the inter-
vention group reported to have better scores
on a test of executive functioning and impro-
vement in performance of instrumental active-

ties of daily living (IADLS)*. Large, prospe-
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ctive, randomized trials are needed to confirm
benefits of multidisciplinary, rehabilitation
interventions on the improvement of LTCI-CI.

Conclusions

Delirium is very common among patients in
the ICU and may increase the risk of death,
prolong the length of their stay in hospital and
negatively affect their cognitive functions e-
ven months or years after ICU discharge. In-
tensivists should implement into their clinical
practice the knowledge that was acquired dur-
ing the previous decade about delirium in the
ICU. Routine delirium monitoring, early iden-
tification of high risk patients,use of non phar-
macological preventive interventions and
change in the traditional sedation practices
may help to reduce the incidence of brain dys-
function during ICU stay and hopefully lead
to better cognitive and functional outcomes
for the patients who survive their critical ill-

ness.
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